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capitoLuL 1

Preambul

This is the user guide for the geographical information system (GIS) software QGIS. QGIS is subject to the GNU
General Public License. More information is available on the QGIS homepage, https://www.qgis.org.

The contents of this document have been written and verified to the best of the knowledge of the authors and editors.
Nevertheless, mistakes are possible.

Therefore, the authors, editors and publishers do not take any responsibility or liability for errors in this document
and their possible consequences. We encourage you to report possible mistakes.

This document has been typeset with reStructuredText. It is available as reST source code on github, and online
as HTML and PDF via https://www.qgis.org/en/docs/. Translated versions of this document can be browsed and
downloaded via the documentation area of the QGIS project as well.

For more information about contributing to this document and about translation, please visit https://qgis.org/en/site/
getinvolved/index.html.

Link-urile din acest document

This document contains internal and external links. Clicking on an internal link moves within the document, while
clicking on an external link opens an internet address.

Documentation Authors and Editors

The list of the persons who have contributed with writing, reviewing and translating the following documentation is
available at Contributii.

Copyright (c) 2004 - 2020 QGIS Development Team
Internet: https://www.qgis.org
Licenta acestui document

Se acordd permisiunea de copiere, distribuire si/sau de modificare a acestui document sub termenii GNU Free Do-
cumentation License, versiunea 1.3 sau orice versiune ulterioard, publicatd de cétre Free Software Foundation; fara
Sectiunile Fixe si fard Textele Copertilor. O copie a acestei licente este inclusd in Anexa Appendix B: GNU Free
Documentation License.
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1.1 What is new in QGIS 3.10

This release of QGIS includes hundreds of bug fixes and many new features and enhancements. We recommend that
you use this version over previous releases. For a list of new features, visit the visual changelogs at https://qgis.org/
en/site/forusers/visualchangelogs.html.
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CAPITOLUL 2

Cuvant inainte

Bine ati venit in lumea minunatd a Sistemelor de Informatii Geografice (GIS)!

QGIS is an Open Source Geographic Information System. The project was born in May 2002 and was established as
a project on SourceForge in June the same year. We have worked hard to make GIS software (which is traditionally
expensive proprietary software) available to anyone with access to a personal computer. QGIS currently runs on most
Unix platforms, Windows, and macOS. QGIS is developed using the Qt toolkit (https://www.qt.io) and C++. This
means that QGIS feels snappy and has a pleasing, easy-to-use graphical user interface (GUI).

QGIS aims to be a user-friendly GIS, providing common functions and features. The initial goal of the project was
to provide a GIS data viewer. QGIS has reached the point in its evolution where it is being used for daily GIS data-
viewing needs, for data capture, for advanced GIS analysis, and for presentations in the form of sophisticated maps,
atlases and reports. QGIS supports a wealth of raster and vector data formats, with new format support easily added
using the plugin architecture.

QQIS is released under the GNU General Public License (GPL). Developing QGIS under this license means that you
can inspect and modify the source code, and guarantees that you, our happy user, will always have access to a GIS
program that is free of cost and can be freely modified. You should have received a full copy of the license with your
copy of QGIS, and you can also find it in Appendix Appendix A: GNU General Public License.

Sfat: Documentatie la-zi

The latest version of this document can always be found in the documentation area of the QGIS website at https:
/Iwww.qgis.org/en/docs/.
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CAPITOLUL 3

Conventii

Aceastd sectiune descrie stilurile uniforme care vor fi folosite pe parcursul acestui manual.

3.1

Conventiile GUI

Stilurile convenite pentru GUI sunt destinate imitirii aspectului unui GUIL In general, un stil va reflecta aspectul non-
hover, astfel Incat un utilizator poate scana vizual GUI-ul, pentru a gdsi ceva care aratd similar instructiunilor din
manual.

Optiuni de Meniu: Layer [7 Add a Raster Layer or Settings [7] Toolbars [7] Digitizing
Instrument: ImActionAddRasterLayer| Adaugi un Strat Raster

Button : Save as Default

Titlul Casetei de Dialog: Layer Properties

Fila: General

Caseta de bifare: [ Render

Buton Radio: '® ' SRID Postgis ' EPSG ID

o ~
Selectare numr: (.00 ¥

. I
Selectare sir: 1]

Browse for a file: ...

S -

Selectare culoare:

Cursor: = =

Introducere Text: Display name |lakes.shp|

O umbri indicd o componentd GUI pe care se poate face clic.
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3.2 Conventii pentru Text si Tastatura

Acest manual include, de asemenea, stiluri pentru text, comenzi pentru taste, si codificdri pentru indicarea diferitelor
entitdti, cum ar fi clasele sau metodele. Aceste stiluri nu corespund aspectului efectiv al vreunui text sau vreunei
codificari din QGIS.

* Hyperlinks: https://qgis.org

» Combinatii de taste: Apdsarea combinatiei Ct r1+B, Inseamna tinerea apdsatd a tastei Ctrl si apoi apdsarea
tastei B.

¢ Numele Fisierului: lakes. shp
* Numele Clasei: NewLayer

* Metoda: classFactory

e Server: myhost.de

e Text Utilizator: ggis —-help

Liniile de cod sunt indicate printr-un font cu latime fixa:

PROJCS["NAD_1927_Albers",
GEOGCS["GCS_North_American_1927",

3.3 Instructiuni specifice platformelor

Secventele GUI si mici cantititi de text pot fi formatate in modul urmator: Clic pe D e Fisier X QGIS [ Inchidere
pentru a iesi din QGIS. Retineti cd pe platformele Linux, Unix si Windows ar trebui sd faceti clic mai intdi pe meniul
File, apoi pe Quit, In timp ce pe platformele Macintosh OS X ar trebui sa faceti clic mai intai pe meniul QGIS si
ulterior pe Quit.

Cantitdti mai mari de text pot fi formatate ca o lista:
) Faceti asta
« £7 Procedati asa
. X Sau asa
sau ca paragrafe:
A X Faceti acest lucru si asta si asta. Apoi faceti acest lucru si asta si asta, si asta si asta si asta, si asta si asta si asta.
£7 Do that. Then do that and that and that, and that and that and that, and that and that and that, and that and that.

Screenshots that appear throughout the user guide have been created on different platforms.
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capitoLuL 4

Functiuni

QGIS offers a wealth of GIS functions, provided by core features and plugins. The locator bar makes it easy to search
for functions, datasets and more.

A short summary of six general categories of features and plugins is presented below, followed by first insights into
the integrated Python console.

4.1

Vizualizarea datelor

You can view combinations of vector and raster data (in 2D or 3D) in different formats and projections without
conversion to an internal or common format. Supported formats include:

Spatially-enabled tables and views using PostGIS, SpatiaLite and MS SQL Spatial, Oracle Spatial, vector for-
mats supported by the installed OGR library, including GeoPackage, ESRI Shapefile, MapInfo, SDTS, GML
and many more. See section Lucrul cu Datele Vectoriale.

Formatele raster si imaginile acceptate de biblioteca GDAL (Geospatial Data Abstraction Library), cum ar fi
GeoTIFF, ERDAS IMG, ArcInfo ASCII GRID, JPEG, PNG si multe altele. Vedeti sectiunea Lucrul cu Datele
Raster.

Mesh data (TINs and regular grids are supported). See Working with Mesh Data.

Date raster si vectoriale GRASS din bazele de date GRASS (locatie/set de hdrti). Parcurgeti sectiunea Infe-
grarea GRASS GIS.

Date spatiale online, servite de Servicii Web OGC, inclusiv WMS, WMTS, WCS, WEFS, si WFS-T. Parcurgeti
sectiunea Lucrul cu date OGC.

The QGIS authentication infrastructure helps you manage user/password, certificates and keys for web services
and other resources.

Spreadsheets (ODS / XLSX)
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4.2

Explorarea datelor si compunerea hartilor

Puteti compune hérti, apoi sd explorati In mod interactiv datele spatiale prin intermediul interfetei grafice prietenoase.
Printre cele mai multe instrumente utile disponibile in GUI se includ:

4.3

Navigatorul QGIS

Reproiectarea Din-Zbor

DB Manager

Print layout

Report

Panoul de Vizualizare

Semne de carte Spatiale

Instrumente de adnotare

Identificarea/selectarea entitdtilor
Editarea/vizualizarea/cdutarea atributelor

Data-defined feature labeling

Instrumente de simbologie definitd cu ajutorul datelor, pentru rastere si vectori
Compozitia hdrtilor pentru atlas, folosind straturile cu graticule
North arrow, scale bar and copyright label for maps

Suport pentru salvarea si restaurarea proiectelor

Crearea, editarea, gestionarea si exportul datelor

Puteti crea, edita, gestiona si exporta in diverse formate straturile raster sau vectoriale. QGIS oferd urmatoarele:

Vector digitizing tools
Ability to create and edit multiple file formats and GRASS vector layers
Plugin-ul de georeferentiere pentru geocodarea imaginelor

GPS tools to import and export GPX format, and convert other GPS formats to GPX or down/upload directly
to a GPS unit (on Linux, usb: has been added to list of GPS devices)

Suport pentru salvarea si editarea datelor OpenStreetMap

Ability to create spatial database tables from files with the DB Manager plugin
Gestionarea imbundtatitd a tabelelor bazei de date spatiale

Instrumente pentru gestionarea tabelelor cu atribute vectoriale

Optiunea de a salva capturile de ecran ca imagini georeferentiate

Instrumentul DXF-Export cu capacitati sporite pentru exportul stilurilor si a plugin-urilor pentru a efectua
functii similare CAD

Capitolul 4. Functiuni
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4.4 Analiza datelor

You can perform spatial data analysis on spatial databases and other OGR-supported formats. QGIS currently offers
vector analysis, raster analysis, sampling, geoprocessing, geometry and database management tools. You can also
use the integrated GRASS tools, which include the complete GRASS functionality of more than 400 modules (see
section Integrarea GRASS GIS). Or, you can work with the Processing plugin, which provides a powerful geospatial
analysis framework to call native and third-party algorithms from QGIS, such as GDAL, SAGA, GRASS, R, and
more (see section Introducere). All analysis functions are run in the background, allowing you to continue your work
before the processing has finished.

The graphical modeller allows you to combine / chain functions into a complete workflow in an intuitive graphical
environment.

4.5 Publicarea hartilor de pe Internet

QGIS can be used as a WMS, WMTS, WMS-C or WFS and WFS-T client, and as a WMS, WCS or WFES server (see
section Lucrul cu date OGC). Additionally, you can publish your data on the Internet using a webserver with QGIS
Server, UMN MapServer or GeoServer installed.

4.6 Extinderea functionalitatii QGIS prin intermediul plugin-urilor

QGIS poate fi adaptat nevoilor dumneavoastri speciale cu arhitecturd de plugin-uri extensibile si biblioteci care pot
fi folosite pentru a crea plugin-uri. Puteti crea chiar noi aplicatii cu C++ sau Python!

4.6.1 Plugin-uri de baza

Plugin-urile de bazd includ:
1. DB Manager (exchange, edit and view layers and tables from/to databases; execute SQL queries)
eVIS (visualize events)
Geometry Checker (check geometries for errors)
Georeferencer GDAL (add projection information to rasters using GDAL)
GPS Tools (load and import GPS data)
GRASS 7 (integrate GRASS GIS)

N o A »d

MetaSearch Catalogue Client (interacting with metadata catalog services supporting the OGC Catalog Service
for the Web (CSW) standard)

®

Offline Editing (allow offline editing and synchronizing with databases)
9. Processing (the spatial data processing framework for QGIS)

10. Topology Checker (find topological errors in vector layers)

4.4. Analiza datelor 9
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4.6.2 Plugin-urile Externe Python

QGIS ofera un numar tot mai mare de plugin-uri externe, scrise In Python, care sunt furnizate de citre comunitate.
Aceste plugin-uri rezida In depozitul oficial de plugin-uri, si pot fi instalate cu usurintd cu ajutorul Instalatorului de
Plugin-uri Python. Parcurgeti sectiunea Dialogul Plugin-urilor.

4.7 Consola Python

For scripting, it is possible to take advantage of an integrated Python console, which can be opened with: Plugins [7]
Python Console. The console opens as a non-modal utility window. For interaction with the QGIS environment, there
is the ggis.utils.iface variable, which is an instance of QgisInterface. This interface provides access
to the map canvas, menus, toolbars and other parts of the QGIS application. You can create a script, then drag and
drop it into the QGIS window and it will be executed automatically.

For further information about working with the Python console and programming QGIS plugins and applications,
please refer to Consola Python din QGIS and PyQGIS-Developer-Cookbook.

4.8 Probleme Cunoscute

4.8.1 Limitarea numarului de fisiere deschise

Daca deschideti un proiect QGIS mare si sunteti sigur cd toate straturile sunt valide, dar unele straturi sunt marcate
ca fiind eronate, puteti gestiona, probabil, aceastd problemd. Linux (si alte sisteme de operare, de asemenea) are o
limitd pentru fisierele deschise de citre un proces. Limitele resurselor sunt per-proces si sunt mostenite. Comanda
internd ulimit, modifica limitele numai pentru procesul curent; noua limita va fi mostenita de cétre orice proces
copil.

Puteti vedea toate informatiile ulimit curente, tastand:

’$ ulimit -aS

You can see the current allowed number of opened files per process with the following command on a console:

’$ ulimit -Sn

To change the limits for an existing session, you may be able to use something like:

$ ulimit -Sn #number_of_ allowed open_files
$ ulimit -Sn
$ qgis

Pentru a remedia definitiv problema

Pe majoritatea sistemelor Linux, limitele resurselor sunt stabilite de modulul pam_1imits, in conformitate cu se-
tdrile continute in /etc/security/limits.confsau /etc/security/limits.d/*.conf. Artrebui
sd puteti edita acele fisiere dacd aveti privilegiul de root (de asemenea, prin intermediul sudo), dar va trebui s va
conectati din nou pentru ca schimbarile sd aiba efect.

Mai multe informatii:

https://www.cyberciti.biz/fag/linux-increase-the-maximum-number-of-open-files/  https://linuxaria.com/article/
open-files-in-linux
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CAPITOLUL D

Notiuni de baza

This chapter provides a quick overview of installing QGIS, downloading QGIS sample data, and running a first simple
session visualizing raster and vector data.

5.1 Installing QGIS

QGIS project provides different ways to install QGIS depending on your platform.

5.1.1 Installing from binaries

Standard installers are available for £7 MS Windows and X macOS. Binary packages (rpm and deb) or software

repositories are provided for many flavors of GNU/Linux {:\

For more information and instructions for your operating system check https://download.qgis.org.

5.1.2 Installing from source

If you need to build QGIS from source, please refer to the installation instructions. They are distributed with the
QGIS source code in a file called INSTALL. You can also find them online at https://github.com/qgis/QGIS/blob/
master/INSTALL.md.

If you want to build a particular release and not the version in development, you should replace master with the
release branch (commonly in the release-X_Y form) in the above-mentioned link (installation instructions may
differ).
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5.1.3 Installing on external media

It is possible to install QGIS (with all plugins and settings) on a flash drive. This is achieved by defining a —profiles-
path option that overrides the default user profile path and forces QSettings to use this directory, too. See section
System Settings for additional information.

5.1.4 Downloading sample data

This user guide contains examples based on the QGIS sample dataset (also called the Alaska dataset).

£7 The Windows installer has an option to download the QGIS sample dataset. If checked, the data will be downloa-
ded to your Documents folder and placed in a folder called GIS Database. You may use Windows Explorer
to move this folder to any convenient location. If you did not select the checkbox to install the sample dataset during
the initial QGIS installation, you may do one of the following:

» Utilizati datele GIS pe care le aveti deja

* Download sample data from https://github.com/qgis/QGIS-Sample-Data/archive/master.zip and unzip the ar-
chive on any convenient location on your system.

* Dezinstalati QGIS si reinstalati-1 cu optiunea de descércare a datelor bifatd (recomandat numai daca solutiile
anterioare nu au avut succes)

A )( For GNU/Linux and macOS, there are no dataset installation packages available as rpm, deb or dmg. To use
the sample dataset, download it from https://github.com/qgis/QGIS-Sample-Data/archive/master.zip and unzip the
archive on any convenient location on your system.

The Alaska dataset includes all GIS data that are used for the examples and screenshots in this user guide; it also
includes a small GRASS database. The projection for the QGIS sample datasets is Alaska Albers Equal Area with
units feet. The EPSG code is 2964.

PROJCS["Albers Equal Area",
GEOGCS["NAD27",
DATUM["North_American_Datum_1927",
SPHEROID["Clarke 1866",6378206.4,294.978698213898,
AUTHORITY["EPSG","7008"]1],
TOWGS84([-3,142,183,0,0,0,07,

AUTHORITY ["EPSG","6267"]11],
PRIMEM["Greenwich", O,

AUTHORITY ["EPSG","8901"]1],
UNIT["degree",0.0174532925199433,
AUTHORITY["EPSG","9108"]1],

AUTHORITY ["EPSG","4267"11,
PROJECTION["Albers_Conic_Equal_Area"],
PARAMETER["standard_parallel_1",55],
PARAMETER|["standard_parallel_2",65],
PARAMETER["latitude_of_center",50],
PARAMETER["longitude_of_ center",-154],
PARAMETER["false_easting",0],
PARAMETER["false_northing",0],
UNIT["us_survey_feet",0.3048006096012192]]

If you intend to use QGIS as a graphical front end for GRASS, you can find a selection of sample locations (e.g.,
Spearfish or South Dakota) at the official GRASS GIS website, https://grass.osgeo.org/download/sample-data/.
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5.2 Starting and stopping QGIS

QGIS can be started like any other application on your computer. This means that you can launch QGIS by:

* using 4 the Applications menu, £7 the Start menu, or X the Dock
¢ dublu clic pe pictograma din folderul Aplicatiilor sau pe o scurtitura de pe ecran.

* double clicking an existing QGIS project file (with . ggz or . ggs extension). Note that this will also open
the project.

* typing ggis in a command prompt (assuming that QGIS is added to your PATH or you are in its installation
folder)

To stop QGIS, use:

« Doy optiunea meniului Proiect [7] Inchidere QGIS, sau folositi combinatia de taste Ct r1+Q.

. X QGIS [7] Inchidere QGIS, sau folositi combinatia de taste Crd+Q.

* or use the red cross at the top-right corner of the main interface of the application.

5.3 Sample Session: Loading raster and vector layers

Now that you have QGIS installed and a sample dataset available, we will demonstrate a first sample session. In this
example, we will visualize a raster and a vector layer. We will use:

* the landcover raster layer (qgis_sample_data/raster/landcover.img)
¢ and the lakes vector layer (qgis_sample_data/gml/lakes.gml)
Where ggis_sample_data represents the path to the unzipped dataset.
1. Start QGIS as seen in Starting and stopping QGIS.
2. To load the files in QGIS:

1. Click on the ‘5 Open Data Source Manager joon  The Data Source Manager should open in Browser mode.
2. Browse to the folder qgis_sample_data/raster/

3. Select the ERDAS IMG file 1andcover. img and double-click it. The landcover layer is added in the
background while the Data Source Manager window remains open.

4. To load the lakes data, browse to the folder gqgis_sample_data/gml/, and double-click the
lakes.gml file to open it.

5. A Coordinate Reference System Selector dialog opens. In the Filter menu, type 2964, filtering the list of
Coordinate Reference Systems below.

6. Select the NAD27 / Alaska Alberts entry
7. Clic pe OK
8. Close the Data Source Manager window

You now have the two layers available in your project in some random colours. Let’s do some customization on the
lakes layer.

P

1. Select the #° ZoomIn (o0] on the Navigation toolbar
2. Zoom to an area with some lakes
3. Double-click the 1akes layer in the map legend to open the Properties dialog

4. To change the lakes color:

5.2. Starting and stopping QGIS 13
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Data Source Manager | Browser

E] Browser Browser
: LeTHO

- Vector

» [ QalIs E
Raster r O QGIs-Documentation
» [ QGIS-Training-Data
Mesh 4 _I'_‘l_ qus-Website
* [5 qgis_sample_data
Delimited Text ¥ [ climate
» [ csv
GeoPackage ~ 5 gml
- = lakes.gml
Spatialite » [ gps
» [ grassdata
PostgreSQL » [ projects
~ [ raster
» MSSQL = colortable landcover.txt

% DB2Z " SR_50M_alaska_nad.tif

» [ shapefiles
» £ alaska.sqglite
» [ screenshots
» @ labels
WCS 2 mac.onﬁg.png .
=" options_searchbox resize.png
" save_style_gml.png

| Virtual Layer

WMS/WMTS

» [ qgis_issues
» [ scan
Server » [ shapefile
ATCGIS Feature » [ system Volume Information

server = first_launch.png

GeoNode » = landuse.sqlite
* » = training_data.gpkg

| T

Fig. 5.1: Adding data to a new project in QGIS
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Coordinate Reference System Selector

Specify CRS for layer lakes

Filter | . 2964
Recently used coordinate reference systems

Coordinate Reference System Authority ID

4 k
Coordinate reference systems of the world Hide deprecated CRSs
Coordinate Reference System Authority ID

~ [ Projected Coordinate Systems
~ Albers Equal Area

NAD27 [ Alaska Albers EPSG:2964

NAD27 / Alaska Albers

Extent
172.42, 51.30,-129.99, 71.40

Proj4
+proj=aea +lat_1=55 +lat_2=65 +lat_0=50
+lon_0=-154 +x_0=0 +y_0=0 +datum=NAD27
+units=us-ft +no_defs

@Help *® Ccancel

Fig. 5.2: Select the Coordinate Reference System of data
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1. Click on the d Symbology tab

2. Select blue as fill color.

Layer Properties - lakes | Symbology

| = single symbol

fi Information

[T simple Fill
‘:{:\1_- Source .
& symbology

€2 Labels —
ki
y Diagrams
~ Unit | Millimeter - |
N 3D View Opacity 111000% <
E source Fields Color | H
Attributes
Form
Joins
| Q. Favorites | &%

L Auxiliary

= Storage

<] AT

& Actions N e

N Actions %% %%
. ‘ S ey

\ OSSO

AT AT AT

- Display
gradient gray 3 fill hashed black/  hashed black,  hashed black X outline blue
4 Rendering plasma !

Variables L= |save Ssymbol| | Advanced -

a Metadata b Layer Rendering
™ Dependencies .| @Help || style -

| «/Apply || %cancel |’ o OK ]

Fig. 5.3: Selecting Lakes color

3. Press OK. Lakes are now displayed in blue in the map canvas.
5. To display the name of the lakes:
1. Reopen the 1akes layer Properties dialog
2. Click on the ‘| Labels tab
3. Select Single labels in the drop-down menu to enable labeling.
4. From the Label with list, choose the NAME S field.
5. Press Apply. Names will now load over the boundaries.
6. You can improve readability of the labels by adding a white buffer around them:

1. Click the Buffer tab in the list on the left

Check A Draw text buffer
Choose 3 as buffer size
Click Apply

Check if the result looks good, and update the value if needed.

S O

Finally click OK to close the Layer Properties dialog and apply the changes.

Let’s now add some decorations in order to shape the map and export it out of QGIS:
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G’ Information

‘:t\ Source

%" symbology

Labels
- .
;| Diagrams
W# 3D View
E Source Fields

Attributes
Form

Joins

L Auxiliary
<M Storage

{;@ Actions
. Display

Q‘f__./ Rendering

Variables

[ Metadata

1. Select View [7] Decorations [7] Scale Bar menu

Layer Properties - lakes | Labels x

-

=1 Single labels -
Label with [s>- NAMES]
w Text Sample
Lorem Ipsum
Lorem Ipsum |01 v | | B
Text
~ab .
<'¢ Formatting | . Ubuntu -l &
sbe Buffer
@ Background style Regular - | &
J Shadow
% Placement uelsle & 1=
_/ Rendering | Size 10.0000 =K=N
Points - | €L
Color K=
Opacity _I[100.0% =i =1
Type case | No change ~| &
Spacing letter | 0.0000 =i =1
1 ]
@Help Style -~ « Apply || ¥ cancel

Fig. 5.4: Showing Lakes names

2. In the dialog that opens, check Cif Enable Scale Bar option

3. Customize the options of the dialog as you want

4. Press Apply

5. Likewise, from the decorations menu, add more items (north arrow,

custom properties.

6. Click Project [2] Import/Export [7] ﬁ'ﬁ Export Map to Image...

7. Press Save in the opened dialog

8. Select a file location, a format and confirm by pressing Save again.

=]
9. Press Project [7] Save... to store your changes as a . ggz project file.

copyright...) to the map canvas with

That’s it! You can see how easy it is to visualize raster and vector layers in QGIS, configure them and generate your
map in an image format you can use in other softwares. Let’s move on to learn more about the available functionality,
features and settings, and how to use them.

Nota: To continue learning QGIS through step-by-step exercises, follow the Training manual.

5.3. Sample Session: Loading raster and vector layers
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CAPITOLUL ©

Working with Project Files

6.1 Introducing QGIS projects

The state of your QGIS session is called a project. QGIS works on one project at a time. A settings can be project-
specific or an application-wide default for new projects (see section Opyiuni). QGIS can save the state of your wor-

kspace into a QGIS project file using the menu options Project [7] =4 Save or Project [7] =14 Save As....

Nota: If the project has been modified the * symbol will appear in the title bar and QGIS will, by default, ask you

if you would like to save the changes. This behavior is controlled by the o Prompt to save project and data source
changes when required setting under Settings [7] Options [7] General.

You can load existing projects into QGIS from the Browser panel or by through Project 2] Open..., Project [7] New
from template or Project [7] Open Recent [?].

At startup, a list of Project Templates and Recent Projects are displayed, including screenshots, names and file paths
(for up to ten projects). The Recent Projects list is handy to access recently used projects. Double-click an entry to
open the project or project template. You can also add a layer to create a new project automatically. The lists will
then disappear, giving way to the map canvas.

If you want to clear your session and start fresh, go to Project [7] D New. This will prompt you to save the existing
project if changes have been made since it was opened or last saved.
When you open a fresh project, the title bar will show Untitled Project until you save it.
The information saved in a project file includes:
 Layers added
* Which layers can be queried
¢ Layer properties, including symbolization and styles
* Projection for the map view
 Last viewed extent
* Print layouts

* Print layout elements with settings
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Untitled Project - QGIS
JGIE4d Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

B New ) Ctrl+N jiJ @) je =W LN~ | 5 »

New from Template 4
Open... ctrl+o =% @ P> VAR? A
Open From 3 0 A N
Open Recent 4
Close
[ save Ctrl+s Processing Toolbox B
[ save As... Ctrl+Shift+s BW® e OFE RN
Save To 4 Q search...
Revert... » (2 Recently used =
. . » (@ Cartography
Properties... Ctrl+Shift+P » Q Database
Snapping Options... » () Fila kanle b
Import/Export b Results Viewer ®
5y New Print Layout... Ctrl+P
| New Report...

% Layout Manager...
Layouts 4
Exit QGIS ctrl+Q

L |

L
")

Q. Type to locate (Ctrl+K) i -0887,0074 B : 11921941 = | & r|100% =R 2|V Render ¢ gpscizze @

Fig. 6.1: Starting a new project in QGIS

* Print layout atlas settings
* Digitizing settings

* Table Relations

* Project Macros

* Project default styles

* Plugins settings

QGIS Server settings from the OWS settings tab in the Project properties
¢ Queries stored in the DB Manager

The project file is saved in XML format (see QGS/OGZ - The QGIS Project File Format). This means that it is possible
to edit the file outside of QGIS if you know what you are doing. The project file format has been updated several
times. Project files from older QGIS versions may not work properly any more.

Nota: By default, QGIS will warn you of version differences. This behavior is controlled in the General tab of

Settings [7] Options (i Warn when opening a project file saved with an older version of QGIS).

Whenever you save a . ggs project file in QGIS, a backup of the file is created in the same directory as the project
file, with the extension . ggs-~.

The extension for QGIS projects is . ggs but when saving from QGIS, the default is to save using a compressed
format with the .ggz extension. The .ggs file is embedded in the . ggz file (a zip archive), together with its
associated sqlite database (. qgd) for auxiliary data. You can get to these files by unzipping the . ggz file.

Nota: The Auxiliary Storage Properties mechanism makes a zipped project particularly useful, since it embeds
auxiliary data.
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Projects can also be saved/loaded to/from a PostgreSQL database using the following Project menu items:
* Project [ Open from
* Project [7] Save to

Both menu items have a sub-menu with a list of extra project storage implementations (PostgreSQL and GeoPackage).
Clicking the action will open a dialog to pick a GeoPackage connection and project or a PostgreSQL connection,
schema and project.

Projects stored in Geopackage or PostgreSQL can be also be loaded through the QGIS browser panel, either by
double-clicking them or by dragging them to the map canvas.

6.2 Generating output

There are several ways to generate output from your QGIS session. We have already discussed saving as a project file
in Introducing QGIS projects. Other ways to produce output files are:

* Creating images: Project [? Import/Export [7] q'ﬂ Export Map to Image... outputs the map canvas rendering to an
image format (PNG, JPG, TIFF...) at custom scale, resolution, size, ... Georeferencing the image is possible.
See Exporting the map view for more details.

* Exporting to PDF files: Project 2] Import/Export [7] Export Map to PDF... outputs the map canvas rendering to
PDF at custom scale, resolution, and with some advanced settings (simplification, georeferencing, ...). See
Exporting the map view for more details.

* Exporting to DXF files: Project [7] Import/Export [2] Export Project to DXF... opens a dialog where you can
define the «Symbology mode», the «Symbology scale» and vector layers you want to export to DXF. Through
the «Symbology mode», symbols from the original QGIS Symbology can be exported with high fidelity (see
section Creating new DXF files).

* Designing maps: Project [7] |—\I New Print Layout... opens a dialog where you can layout and print the current
map canvas (see section Laying out the maps).

6.2. Generating output 21
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CAPITOLUL /

QGIS GUI

The QGIS graphical user interface (GUI) is shown in the figure below (the numbers 1 through 5 in yellow circles
indicate important elements of the QGIS GUI, and are discussed below).

Project Edit View Layer Settings Plugins Vector Raster _Databi1

documentation3.qgs - QGIS

leb Mesh Progessing Help

DREREY 0PRAANPP, S GELOR &0 Ko REEMs=-"0f B
/ =q e g ERT A
Browser Processing Toolbox
i gh: ] L L NCH-NIE AR N
» - Favorites [+] Q search...

» [® Project Home
» " spatial Bookmarks
» [5] Home
y o/ 3
& GeoPackage
/” Spatialite
@ postcis
P MssQL |
-

A H &

e

Layers
« @ e T E-FADL
LI regions

 landcover
[] ¥ sr_som_alaska_nad

3

3
3

(O Recently used

@ cartography

@ Database

Q@ File tools

Q Graphics

@ Interpolation

@ Layer tools

@ Network analysis
@ Raster analysis
G2 Raster terrain analysis
@ Raster tools

Q@ Vector analysis 3
@ Vector creation
@ Vector general
@ Vector geometry
@ Vector overlay
@ Vector selection
@ Vector table

# climb

@ GDAL

& GRASS

#: Models

& scripts

Layer Styling ‘ Processing Toolbox

Q Type to locate (Ctrl+K)

Coordinate| 176.2207,67.2258 | ¥ S(ale‘l:‘!ﬂ?]ﬁlﬁ& ‘v‘ & Magnifier | 100% ‘:‘ Rotation | 00°

|2] W/ Render @ tpsc:zssa @

Fig. 7.1: Interfata QGIS cu datele esantion pentru Alaska

Nota: Aspectul ferestrelor (bara de titlu, etc) poate fi diferit, in functie de sistemul de operare si de managerul de

ferestre.

The main QGIS GUI (Fig. 7.1) consists of five components / component types:

1. Menu Bar
Toolbars
Panouri

Map View

A

Status Bar
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Scroll down for detailed explanations of these.

7.1 Bara de Meniuri

The Menu bar provides access to QGIS functions using standard hierarchical menus. The Menus, their options,
associated icons and keyboard shortcuts are described below. The keyboard shortcuts can be reconfigured (Settings [7]
Keyboard Shortcuts).

Most menu options have a corresponding tool and vice-versa. However, the Menus are not organized exactly like the
toolbars. The locations of menu options in the toolbars are indicated below in the table. Plugins may add new options
to Menus. For more information about tools and toolbars, see Bare de instrumente.

Nota: QGIS is a cross-platform application. Tools are generally available on all platforms, but they may be placed
in different menus, depending on the operating systems. The lists below show the most common locations, including
known variations.

7.1.1 Proiect

The Project menu provides access and exit points for project files. It provides tools to:

» Create a New project file from scratch or use another project file as a template (see Project files options for
template configuration)

* Open... a project from a file, a GeoPackage or a PostgreSQL database

¢ Close a project or revert it to its last saved state

* Save a project in . ggs or . ggz file format, either as a file or within a GeoPackage or PostgreSQL database
» Export the map canvas to different formats or use a print layout for more complex output

* Set project properties and snapping options for geometry editing.
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Meniul Optiunilor Scurtatura Bara Referinta

de

Instru-

mente
D Nou Ctrl+N Proiect Introducing QGIS projects
Nou dupd sablon [7] Introducing QGIS projects

Open... Ctrl+0O Proiect Introducing QGIS projects
Open from 2]
Pl GeoPackage... Introducing QGIS projects
] PostgreSQL... Introducing QGIS projects
Deschidere proiect recent [7] Alt+J+R Introducing QGIS projects
Inchidere Introducing QGIS projects
=]
Salvare Ctrl+s Proiect Introducing QGIS projects
=]
=14 Salvare Ca... Ctrl+shift+S Proiect Introducing QGIS projects
Save to [7]
2] Templates... Introducing QGIS projects
Pl GeoPackage... Introducing QGIS projects
Pl PostgreSQL... Introducing QGIS projects
Revert...
Proprietdfi... Ctrl+Shift+P Proprietafi Proiect
Optiuni de Acrosare... Setarea Tolerantei Acrosdrii si
Cdutarea Razei

Import/Export [7]
2 = Export Map to Image... Exporting the map view
2 "}VIE Export Map to PDF.... Exporting the map view
Pl Export Project to DXF... Creating new DXF files
Pl Import Layers from DWG/DXF... Importing a DXF or DWG file
D New Print Layout... Ctrl+P Proiect Laying out the maps
|D New Report... Creating a Report
’Ti\l Layout Manager... Proiect Laying out the maps
Compozitii [7] Laying out the maps
@ lesire din QGIS Ctrl+Q

Under X macOS, the Exir QGIS command corresponds to QGIS [7] Quit QGIS (Cmd+Q).

7.1.2 Editare

The Edit menu provides most of the native tools needed to edit layer attributes or geometry (see Editarea for details).

Meniul Optiunilor Scurtatura Bara de | Referinta
Instru-
mente
(‘t‘} Anulare Ctrl+z Digitizare Anulare/Restabilire
@ Refacere Ctrl+Shift+Z | Digitizare Anulare/Restabilire
N
= Decupare entitcti Ctrl+X Digitizare Tdiere, Copiere si Lipire
Entitdti

Se continua pe pagina urmatoare

7.1. Bara de Meniuri
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Tabelul 7.1 - continuare din pagina precedenta

Meniul Optiunilor Scurtatura Bara de | Referinta
Instru-
mente
= Copiere entitdti Ctrl+C Digitizare Tdiere, Copiere si Lipire
Entitdti
% Lipire Entitati Ctrl+v Digitizare Tdiere, Copiere si Lipire
Entitdti
Paste Features as [7] Lucrul cu Tabela de Atri-
bute
[l New Vector Layer... Lucrul cu Tabela de Atri-
bute
Pl Temporary Scratch Layer... Ctrl+Alt+V Lucrul cu Tabela de Atri-
bute
Selectare [7] Atribute Selectare entitati
2 % Select Feature(s) Atribute Selectare entitdti
2 % Select Features by Polygon Atribute Selectare entitdti
il E%% Select Features by Freehand Atribute Selectare entitdti
2 Eiuli Select Features by Radius Atribute Selectare entitdti
Jid) Select Features by Value... F3 Atribute Selectare entitdfi
i E’j Select Features by Expression... Ctrl+F3 Atribute Selectare entitdti
2 Du] Deselect Features from All Layers Ctrl+Shift+A | Atribute Selectare entitdti
] Reselect Features Atribute Selectare entitdti
|
[l == Select All Features Ctrl+A Atribute Selectare entitdfi
Jid) |:| Invert Feature Selection Atribute Selectare entitdti
=30 Add Record Ctrl+. Digitizare
oo
® €1 Add Point Feature Ctrl+. Digitizare Addugare Entitdti
L]
® [2 Add Line Feature Ctrl+. Digitizare Adaugare Entitati
(@)
£3 Add Polygon Feature Ctrl+. Digitizare Addugare Entitdti
s £3 Add Circular String Shape Digi- | Add Circular string
tizing
¢ E3 Add Circular String by Radius Shape Digi- | Add Circular string
tizing
Add Circle [7] Shape Digi- | Draw Circles
tizing
[ 3 Add Circle from 2 Points Shape Digi- | Draw Circles
tizing
[ *£2 Add Circle from 3 Points Shape Digi- | Draw Circles
tizing
)
Pl 3 Add Circle from 3 Tangents Shape Digi- | Draw Circles
tizing
Fa
[ "2 Add Circle from 2 Tangents and a Point Shape Digi- | Draw Circles
tizing

Se continua pe pagina urmatoare
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Tabelul 7.1 - continuare din pagina precedenta

Meniul Optiunilor Scurtatura Bara de | Referinta
Instru-
mente

[ 43 Add Circle by a Center Point and Another Shape Digi- | Draw Circles

Point tizing

Add Rectangle [7] Shape Digi- | Draw Rectangles
tizing

[l “€3 Add Rectangle from Extent Shape Digi- | Draw Rectangles
tizing

[ 2 Add Rectangle from Center and a Point Shape Digi- | Draw Rectangles
tizing

Pl ¥ Add Rectangle from 3 Points (Distance Shape Digi- | Draw Rectangles

from 2nd and 3rd point) tizing

[l *3 Add Rectangle from 3 Points (Distance Shape Digi- | Draw Rectangles

from projected point on segment pl and p2) tizing

Add Regular Polygon ] Shape Digi- | Draw Regular Polygons
tizing

[ 2 Add Regular Polygon from Center and a Shape Digi- | Draw Regular Polygons

Point tizing

[ o Add Regular Polygon from Center and a Shape Digi- | Draw Regular Polygons

Corner tizing

Pl 3 Add Regular Polygon from 2 Points Shape Digi- | Draw Regular Polygons
tizing

Add Ellipse [7] Shape Digi- | Draw Ellipses
tizing

)

[ ™3 Add Ellipse from Center and 2 Points Shape Digi- | Draw Ellipses
tizing

[ ~t3 Add Ellipse from Center and a Point Shape Digi- | Draw Ellipses
tizing

] =13 Add Ellipse from Extent Shape Digi- | Draw Ellipses
tizing

[ “i3 Add Ellipse from Foci Shape Digi- | Draw Ellipses
tizing

% Mutare Entitdt(i) Advanced Move Feature(s)
Digitizing

% Copy and Move Feature(s) Advanced Move Feature(s)
Digitizing

Delete Selected Digitizare Stergerea Entitdtilor Se-

lectate
I
L y Modify Attributes of Selected Features Digitizare Editarea valorilor atri-
butului

C& Rotire Entitdi(i) Advanced Rotire Enti(tdti)
Digitizing

%} Simplificare Entitate Advanced Simplificare Entitate
Digitizing

Se continua pe pagina urmatoare
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Tabelul 7.1 - continuare din pagina precedenta

Meniul Optiunilor

Scurtatura

Bara de | Referinta
Instru-
mente

[y

] Umplere Inel

L2 Adiugare Inel Advanced Addugare Inel
Digitizing
% Addugare Parte Advanced Addugare Parte
Digitizing
@

Advanced Umplere Inel
Digitizing

(@)

Ed Stergere Inel Advanced Stergere Inel
Digitizing
8:84 Stergere Parte Advanced Stergere Parte
Digitizing
(P Remodelare Entitati Advanced Remodelare Entitati
Digitizing
' Decalare Curbad Advanced Curbe de Compensare
Digitizing
o™ Divizare Entitdti Advanced Divizare Entitdti
Digitizing
as w - -
a® Divizare Parti Advanced Divizare pdrti
Digitizing
g Imbinare Entitciti Selectate Advanced Unificati entitdtile selec-
Digitizing tate
== Merge Attributes of Selected Features Advanced Unificati atributele pen-
Digitizing tru entitdtile selectate
"7’"2 Vertex Tool (All Layers) Digitizare Vertex tool
; % Vertex Tool (Current Layer) Digitizare Vertex tool

>
C Rotirea Simbolurilor Punctelor

Advanced Rotiti Simbolurile Punc-
Digitizing telor

A
7" Offset Point Symbols

Advanced Offset Point Symbols
Digitizing

] pa

'& Reverse Line

Advanced Reverse Line
Digitizing

JE
o't Trim/extend Feature

Advanced Trim/Extend Feature
Digitizing

Tools that depend on the selected layer geometry type i.e. point, polyline or polygon, are activated accordingly:

Meniul Optiunilor Punct Polilinie Poligon
00 ) q pa
Move Feature(s) = L1 %
(<] .
Copy and Move Feature(s) °o Vo %
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7.1.3 Vizualizare
The map is rendered in map views. You can interact with these views using the View tools (see Working with the map
canvas for more information). For example, you can:
¢ Create new 2D or 3D map views next to the main map canvas
e Zoom or pan to any place
* Query displayed features» attributes or geometry
» Enhance the map view with preview modes, annotations or decorations
 Access any panel or toolbar
The menu also allows you to reorganize the QGIS interface itself using actions like:
* Toggle Full Screen Mode: covers the whole screen while hiding the title bar

e Toggle Panel Visibility: shows or hides enabled panels - useful when digitizing features (for maximum canvas
visibility) as well as for (projected/recorded) presentations using QGIS» main canvas

* Toggle Map Only: hides panels, toolbars, menus and status bar and only shows the map canvas. Combined with
the full screen option, it makes your screen display only the map

Meniul Optiunilor Scurtaturd Bara de | Referinta
Instru-
mente
New Map View Ctrl+M Vizualizare Hartd
New 3D Map View Ctrl+Alt+M 3D Map View
v‘{rj Deplasare Hartd Map Navi- | Transfocare si Deplasare
gation
N
¥+ Deplaseazd Harta spre Selectie Map Navi-
gation
J+’ Marire Ctrl+Alt++ Map Navi- | Transfocare si Deplasare
gation
>~ Micsorare Ctrl+Alt+- Map Navi- | Transfocare si Deplasare
gation
Q% Identificare Entitdti Ctrl+Shift+I Atribute ldentifying Features
Mdsurare [7] Atribute Mdsurarea
]
2] ™ Measure Line Ctrl+Shift+M Atribute Mdsurarea
L
Pl ™™ Measure Area Ctrl+Shift+J Atribute Mdsurarea
2
P ™™ Measure Angle Atribute Mdsurarea
Z Sumar Statistic Atribute Statistical Summary Pa-
nel
>4 Transfocare la nivelul Hartii Ctrl+Shift+F Map Navi-
gation
)
2 Transfocare la nivelul Selectiei Ctrl+Jd Map Navi-
gation
T
9‘ “ Transfocare la nivelul Stratului Map Navi-
gation

Se continua pe pagina urmatoare
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Tabelul 7.2 - continuare din pagina precedenta

Meniul Optiunilor Scurtaturd Bara de | Referintd
Instru-
mente
1)
g:’l Zoom To Native Resolution (100%) Map Navi-
gation
2t Nivelul de Méirire Anterior Map Navi-
gation
#E Nivelul de Mirire Urmditor Map Navi-
gation
Decoratii [7] Alt+V+D Decoratiuni
i) E Grid... Grild
[ & Scale Bar-.. Scara Graficd
il = Image.... Image Decoration
2 ﬁb North Arrow... Sdageata Nordului
2 -EJ Title Label... Title Label
[ ““@ Copyright Label... Copyright Label
2 ”_—EE Layout Extents... Layout Extents
Mod de previzualizare [7]
2] Normal
Pl Simulate Photocopy (Grayscale)
] Simulate Fax (Mono)
Pl Simulate Color Blindness (Protanope)
Pl Simulate Color Blindness (Deuteronope)
& Show Map Tips Atribute Display Properties
ll New Spatial Bookmark... Ctrl+B Map Navi- | Semne de Carte Spatiale
gation
WL
”J Show Spatial Bookmarks Ctrl+Shift+B Map Navi- | Semne de Carte Spatiale
gation
WL
”J Show Spatial Bookmark Manager Semne de Carte Spatiale
i~
R’ Refresh F5 Map Navi-
gation
® Aratd Toate Straturile Ctrl+Shift+U Panoul Straturilor
"= Ascunde Toate Straturile Ctrl+Shift+H Panoul Straturilor

% Show Selected Layers

Panoul Straturilor

'*rJ Hide Selected Layers

Panoul Straturilor

‘.—J Hide Deselected Layers

Panoul Straturilor

Panouri [7] Panouri si Bare de In-
strumente

Pl Advanced Digitizing Panoul de Digitizare
Avansatd

P Browser Panoul Navigatorului

P Browser (2) Panoul Navigatorului

2] GPS Information Urmdrirea live a GPS-
ului

Se continua pe pagina urmatoare
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Tabelul 7.2 - continuare din pagina precedenta

Meniul Optiunilor Scurtaturd Bara de | Referintd
Instru-
mente

] GRASS Tools Integrarea GRASS GIS

Pl Layer Order Layer Order Panel

Pl Layer Styling Layer Styling Panel

[l Layers Panoul Straturilor

Pl Log Messages Log Messages Panel

Pl Overview Overview Panel

Pl Processing Toolbox The Toolbox

] Results Viewer The Toolbox

Pl Snapping and Digitizing Options Setarea Tolerantei
Acrogsdrii  si Cautarea
Razei

Pl Spatial Bookmark Manager Semne de Carte Spatiale

[l Statistics Statistical Summary Pa-
nel

[l Tile Scale Seturi de pldcute

P Undo/Redo Undo/Redo Panel

Bare de Instrumente [7] Panouri si Bare de In-
Strumente

Pl Advanced Digitizing Toolbar Digitizare avansatd

Pl Attributes Toolbar

Pl Data Source Manager Toolbar Gestiunea Surselor de
Date

Pl Database Toolbar

Pl Digitizing Toolbar Digitizarea unui ~ strat
vectorial existent

] Help Toolbar

Pl Label Toolbar The Label Toolbar

Pl Manage Layers Toolbar Gestiunea Surselor de
Date

Pl Map Navigation Toolbar

] Plugins Toolbar Plugin-uri

Pl Project Toolbar

[ Raster Toolbar

P Shape Digitizing Toolbar Shape digitizing

Pl Snapping Toolbar Setarea Tolerantei
Acrosarii - si  Cdutarea
Razei

[ Vector Toolbar

2] Web Toolbar

[ GRASS Integrarea GRASS GIS

Comutd in Modul Ecran Complet F11

Toggle Panel Visibility Ctrl+Tab

Toggle Map Only Ctrl+sShift+Tab

Under Linux KDE, Panels [?], Toolbars [7] and Toggle Full Screen Mode are in the Settings menu.

7.1. Bara de Meniuri
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7.1.4 Strat

The Layer menu provides a large set of tools to create new data sources, add them to a project or save modifications
to them. Using the same data sources, you can also:

* Duplicate a layer to generate a copy where you can modify the name, style (symbology, labels, ...), joins, ...
The copy uses the same data source as the original.

* Copy and Paste layers or groups from one project to another as a new instance whose properties can be modified
independently. As for Duplicate, the layers are still based on the same data source.

* or Embed Layers and Groups... from another project, as read-only copies which you cannot modify (see /m-

bricarea Proiectelor)

The Layer menu also contains tools to configure, copy or paste layer properties (style, scale, CRS...).

Meniul Optiunilor Scurtatura Bara de Instru- | Referinta
mente
m Data Source Manager Ctrl+L Data Source Ma- | Opening Data
nager
Creeazd Strat [7] Creating new vector layers
2 @ New GeoPackage Layer... Ctrl+Shift+N| Data Source Ma- | Creating a new GeoPackage
nager layer
Jid) 'V: New Shapefile Layer... Data Source Ma- | Crearea unui nou strat de tip
nager Fisier Shape
2 ﬁ New SpatiaLite Layer... Data Source Ma- | Creating a new SpatiaLite la-
nager yer
2 Iﬁn New Temporary Scratch Layer... Data Source Ma- | Creating a new Temporary
nager Scratch Layer
il @ New Virtual Layer... Data Source Ma- | Creating virtual layers
nager
Adaugd Strat [7] Deschiderea datelor
Jid) VDV Add Vector Layer...... Ctrl+Shift+V | Manage Layers Incércarea unui strat dintr-
un fisier
il lD Add Raster Layer... Ctrl+Shift+R| Manage Layers Incércarea unui strat dintr-
un fisier
2 ﬁg Add Mesh Layer... Manage Layers Loading a mesh layer
I ,D Add Delimited Text Layer... Ctrl+Shift+T | Manage Layers Importarea unui fisier cu tex-
te delimitate
Jid) IEJ Add PostGIS Layer... Ctrl+Shift+D | Manage Layers Database related tools
Jid) ‘fé Add SpatiaLite Layer... Ctrl+Shift+L | Manage Layers Straturile SpatiaLite
il j E Add MSSQOL Spatial Layer... Manage Layers Database related tools
2 QJ Add Oracle Spatial Layer... Manage Layers Database related tools
m Add DB2 Spatial Layer... Ctrl+Shift+2 | Manage Layers Database related tools
2 @ Add/Edit Virtual Layer... Manage Layers Creating virtual layers
2 @! Add WMS/WMTS Layer... Ctrl+Shift+W| Manage Layers Incdircarea Straturilor
WMS/WMTS
2 @ Add ArcGIS MapServer Layer... Manage Layers

Se continua pe pagina urmatoare
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Tabelul 7.3 - continuare din pagina precedenta

Meniul Optiunilor Scurtaturd Bara de Instru- | Referintd
mente
Jid) % Add WCS Layer... Manage Layers Client WCS
Jid) (VEJ Add WFS Layer... Manage Layers Client WFS si WFS-T
2 gf; Add ArcGIS FeatureServer La- Manage Layers
yer...
Incapsulare Straturi si Grupuri... Imbricarea Proiectelor
Addugare din Fisierul cu Definitiile Stra- Layer definition file
tului...
Copy Style Salvarea  si  Partajarea
Proprietatilor Stratului
Paste Style Salvarea  si  Partajarea
Proprietdtilor Stratului
Copy Layer
Paste Layer/Group
[==]
Deschide Tabela de Atribute F6 Atribute Lucrul cu Tabela de Atribute
¥ Comutd Editarea Digitizare Digitizarea unui strat vecto-
rial existent
=1 Salveazd Modificdrile aduse Stratu- Digitizare Salvarea Straturilor Modifi-
lui cate
ﬁ Editdri Curente 7] Digitizare Salvarea Straturilor Modifi-
cate
Pl Save for Selected Layer(s) Digitizare Salvarea Straturilor Modifi-
cate
Pl Rollback for Selected Layer(s) Digitizare Salvarea Straturilor Modifi-
cate
Pl Cancel for Selected Layer(s) Digitizare Salvarea Straturilor Modifi-
cate
PlSave for all Layers Digitizare Salvarea Straturilor Modifi-
cate
Pl Rollback for all Layers Digitizare Salvarea Straturilor Modifi-
cate
Pl Cancel for all Layers Digitizare Salvarea Straturilor Modifi-
cate
Save As... Creating new layers from an
existing layer
Save As Layer Definition File... Layer definition file
E Elimind Strat/Grup Ctrl+D
E—‘ Duplicate Layer(s)
Set Scale Visibility of Layer(s)
Seteazd CRS-ul statului(-urilor) Ctrl+shift+C Layer Coordinate Reference

Systems

Set Project CRS from Layer

Project Coordinate Referen-
ce Systems

Layer Properties...

Dialogul Proprietatilor
Vectoriale, Dialogul
Proprietdtilor Rasteru-

lui, Mesh Dataset Properties

Se continua pe pagina urmatoare
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Tabelul 7.3 - continuare din pagina precedenta

Meniul Optiunilor Scurtaturd Bara de Instru- | Referintd
mente
Filtrare... Ctrl+F Constructorul de Interogdri
ake| Efichetare Proprietdtile Etichetelor
& Show in Overview Overview Panel
99 Show All in Overview Overview Panel
oo
Hide All from Overview Overview Panel
7.1.5 Setari
Meniul Optiunilor Referinta
User Profiles 7] Working with User Profiles
2] default Working with User Profiles
[l Open Active Profile Folder Working with User Profiles
P New Profile... Working with User Profiles
[ T4

Ba Style Manager...

The Style Manager

<. Custom Projections...

Sistem Personalizat de Coordonate de Referintd

0l
[T Keyboard Shortcuts. ..

Combinatii de taste

0 o
[ Interface Customization...

Personalizare

RN Optiuni...

Optiuni

Under Linux KDE, you’ll find more tools in the Settings menu such as Panels 7], Toolbars [7] and Toggle Full Screen

Mode.

7.1.6 Plugin-uri

Meniul Optiunilor Scurtaturd Bara de Instru- | Referinta

mente
@ Manage and Install Plugins... Dialogul Plugin-urilor
,,P Python Console Ctrl+Alt+P Plugins Consola Python din QGIS

La prima startare a QGIS, nu vor fi incédrcate toate plugin-urile de baza.

7.1.7 Vector

This is what the Vector menu looks like if all core plugins are enabled.

Meniul Optiunilor

Scurtatura Bara Referinta

de
Instru-
mente

.
" Coordinate Capture

Vector Coordinate Capture Plugin

O Check Geometries...

Geometry Checker Plugin

Se continua pe pagina urmatoare
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Tabelul 7.4 - continuare din pagina precedenta

Meniul Optiunilor Scurtatura Bara Referinta
de
Instru-
mente
H:EIJ GPS Tools Alt+0+G Vector Plugin-ul GPS
_E Topology Checker Vector Topology Checker Plugin
Geoprocessing Tools ] Alt+0+G
Pl Buffer... Buffer
2l Clip... Clip
Pl Convex Hull... Convex hull
] Difference... Difference
Pl Dissolve... Dizolvare
2] Intersection... Intersection
Pl Symmerrical Difference... Symmetrical difference
2l Union... Union
Pl Eliminate Selected Polygons... Eliminate selected polygons
Geometry Tools [7] Alt+0O+E
] Centroids. .. Centroids
[l Collect Geometries... Collect geometries
Pl Extract Vertices... Extract vertices
P Multipart to Singleparts. .. Multipart to singleparts
Pl Polygons to Lines... Polygons to lines
21 Simplify... Simplify
Pl Check Validity... Check validity
Pl Delaunay Triangulation... Delaunay triangulation
Pl Densify by Count... Densify by count
Pl Add Geomerry Attributes... Add geometry attributes
] Lines to Polygons... Lines to polygons
Pl Voronoi Polygons... Voronoi polygons
Analysis Tools [7] Alt+O+A
Pl Line Intersection... Line intersections
Pl Mean Coordinate(s)... Mean coordinate(s)
] Basic Statistics for Fields... Basic statistics for fields
Pl Count Points in Polygon... Count points in polygon
Pl Distance Marrix... Distance matrix
] List Unique Values... List unique values
[l Nearest Neighbour Analysis. .. Nearest neighbour analysis
[ Sum Line Lengths... Sum line lengths
Data Management Tools [7] Alt+0+D
[l Merge Vector Layers... Merge vector layers
Pl Reproject Layer... Reproject layer
] Create Spatial Index... Create spatial index
Pl Join Attributes by Location... Join attributes by location
Pl Split Vector Layer... Split vector layer
Research Tools [7] Alt+0O+R
] Select by Location... Selectare dupd locatie
Pl Extract Layer Extent... Extract layer extent

[l Random Points in Extent...

Random points in extent

Pl Random Points in Layer Bounds...

Random points in layer bounds

Pl Random Points Inside Polygons...

Random points inside polygons

2 Random Selection...

Random selection

[l Random Selection Within Subsets. ..

Random selection within subsets

] Regular Points...

Regular points

7.1. Bara de Meniuri
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By default, QGIS adds Processing algorithms to the Vector menu, grouped by sub-menus. This provides shortcuts for
many common vector-based GIS tasks from different providers. If not all these sub-menus are available, enable the

Processing plugin in Plugins [7] Manage and Install Plugins. ...

Note that the list of the Vector menu tools can be extended with any Processing algorithms or some external plugins.

7.1.8 Raster

This is what the Raster menu looks like if all core plugins are enabled.

Meniul Optiunilor Scurtaturd Bara | Referinta

de

In-

stru-

men-

te

Raster calculator... Calculatorul Raster

Align Raster... Alinierea Rasterelor
jj: Georeferencer Alt+R+G Raster | Georeferencer Plugin
Analysis [7]
[l Aspect... Aspectul
Pl Fill nodara... Fill nodata
P Grid (Moving Average)... Grid (Moving average)
P Grid (Data Metrics)... Grid (Data metrics)

P Grid (Inverse Distance to a Power)...

Grid (Inverse distance to a power)

| Grid (Nearest Neighbor)...

Grid (IDW with nearest neighbor sear-

ching)
Pl Hillshade... Hillshade
Pl Proximity (Raster Distance)... Proximity (raster distance)
2] Roughness. .. Roughness
Pl Sieve... Sieve
2l Slope... Panta

Pl Topographic Position Index (TPI)...

Topographic Position Index (TPI)

Pl Terrain Ruggedness Index (TRI)...

Terrain Ruggedness Index (TRI)

Projections [7]

Pl Assign Projection... Assign projection
[l Extract Projection... Extract projection
Pl Warp (Reproject)... Warp (reproject)

Miscellaneous [7]

2 Build Virtual Raster...

Build virtual raster

Pl Raster Information...

Raster information

] Merge....

Merge

] Build Overviews (Pyramids)...

Build overviews (pyramids)

Pl Tile Index...

Tile index

Extraction [7]

2] Clip Raster by Extent...

Clip raster by extent

] Clip Raster by Mask Layer...

Clip raster by mask layer

[ Contour...

Curbe de nivel

Conversion [7]

PIPCT to RGB...

PCT to RGB

Pl Polygonize (Raster to Vector)...

Polygonize (raster to vector)

] Rasterize ( Vector to Raster)...

Rasterize (vector to raster)

PIRGB to PCT...

RGB to PCT

[l Translate (Convert Format)...

Translate (convert format)
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By default, QGIS adds Processing algorithms to the Raster menu, grouped by sub-menus. This provides a shortcut
for many common raster-based GIS tasks from different providers. If not all these sub-menus are available, enable

the Processing plugin in Plugins [Jl Manage and Install Plugins....

Note that the list of the Raster menu tools can be extended with any Processing algorithms or some external plugins.

7.1.9 Baza de date

This is what the Database menu looks like if all the core plugins are enabled. If no database plugins are enabled,

there will be no Database menu.

Meniul Optiunilor Scurtatura Bara de In- | Referinta
strumente

eVis [7] Alt+D+E eVis Plugin

2 E eVis Database Connection Baza de Date | eVis Plugin

2 eVis Event Id Tool Baza de Date | ¢Vis Plugin

2 E eVis Event Browser Baza de Date | eVis Plugin

Offline editing... Alt+D+ O Offline Editing Plugin

[ % Convert to Offline Project...

Baza de Date | Olffline Editing Plugin

4p
P ¥ Synchronize

Baza de Date | Offline Editing Plugin

ﬁ DB Manager...

Baza de Date | DB Manager Plugin

La prima startare a QGIS, nu vor fi incircate toate plugin-urile de baza.

7.1.10 Web

This is what the Web menu looks like if all the core plugins are enabled. If no web plugins are enabled, there will be

no Web menu.

Meniul Optiunilor Scurtatura Bara de In- | Referinta

strumente
MetaSearch [7] Alt+W+M MetaSearch Catalog Client
2 @ Metasearch Web MetaSearch Catalog Client
] Help MetaSearch Catalog Client

La prima startare a QGIS, nu vor fi incarcate toate plugin-urile de bazi.

7.1.11 Mesh

The Mesh menu provides tools needed to manipulate mesh layers.

Meniul Optiunilor

Scurtatura

Bara de In- | Referinta
strumente

% Mesh Calculator...

7.1. Bara de Meniuri
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7.1.12 Procesare

Meniul Optiunilor Scurtatura Bara Referinta
de
Instru-
mente

e

“* Toolbox Ctrl+Alt+T The Toolbox

*# Modelator Grafic... Ctrl+Alt+G Modelatorul grafic

':;) History... Ctrl+Alt+H Managerul istoricului

Results Viewer Ctrl+Alt+R Configurarea Aplicatiilor Externe
¥ Edit Features In-Place The Processing in-place layer modifier

La prima startare a QGIS, nu vor fi incédrcate toate plugin-urile de baza.

7.1.13 Ajutor

Meniul Optiunilor Scurtatura Bara de In- | Referinta
strumente
F1 Ajutor
ImActionHelpContentsl| Continutul
fisierului de Ajutor
Documentatie APl
Plugins [?]

Raportati o problemd
Aveti nevoie de suport comercial?

@ Pagina de Casd QGIS Ctrl+H
V" Check QGIS Version

N About

@ OGIS Sustaining Members

7.1.14 QGIS

This menu is only available under X macOS and contains some OS related commands.

Meniul Optiunilor | Scurtatura
Preferinge
Despre QGIS
Hide QGIS
Show All
Hide Others
Inchidere QGIS Cmd+Q

Preferences correspond to Settings [7] Options, About QGIS corresponds to Help [7] About and Quit QGIS corresponds to
Project [7] Exit QGIS for other platforms.
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7.2 Panouri si Bare de Instrumente

From the View menu (or Settings), you can switch QGIS widgets (Panels [7]) and toolbars (Toolbars [2]) on and
off. To (de)activate any of them, right-click the menu bar or toolbar and choose the item you want. Panels and
toolbars can be moved and placed wherever you like within the QGIS interface. The list can also be extended with
the activation of Core or external plugins.

7.2.1 Bare de instrumente

The toolbars provide access to most of the functions in the menus, plus additional tools for interacting with the map.
Each toolbar item has pop-up help available. Hover your mouse over the item and a short description of the tool’s
purpose will be displayed.

Every toolbar can be moved around according to your needs. Additionally, they can be switched off using the right
mouse button context menu, or by holding the mouse over the toolbars.

Sfat: Restaurare bare de instrumente

If you have accidentally hidden a toolbar, you can get it back using View [ Toolbars [2] (or Settings [2] Toolbars
2)). If, for some reason, a toolbar (or any other widget) totally disappears from the interface, you'll find tips to get it
back at restoring initial GUI.

7.2.2 Panouri

QGIS provides many panels. Panels are special widgets that you can interact with (selecting options, checking boxes,
filling values. ..) to perform more complex tasks.

Below is a list of the default panels provided by QGIS:

e Panoul de Digitizare Avansatd

the Browser Panel

GPS Information Panel

Identify Panel

the Layer Order Panel

the Panoul de Stilizare a Stratului

the Layers Panel

the Log Messages Panel

the Overview Panel

Instrumentele de Procesare

the Result Viewer Panel

the Spatial Bookmark Manager Panel

the Statistics Panel

Tile Scale Panel
the Undo/Redo Panel

7.2. Panouri si Bare de Instrumente 39
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Layer Settings Plugins

Vector Raster Database Web Mesh Processing Help

-y New Map View

. New 3D Map View
{" Pan Map
&» Pan Map to Selection
& Zoom In
4= Zoom Out
@, |dentify Features

Measure

I statistical Summary
13 Zoom Full
i2 Zoom to Selection

i Zoom to Layer

¢ Zoom Last

Decorations
Preview Mode

+ Show Map Tips

" show Spatial Bookmarks

o Refresh
@ Show All Layers
~ Hide all Layers
#, Show Selected Layers
~ Hide Selected Layers
. Hide Deselected Layers
Panels
Toolbars
Toggle Full Screen Mode
Toggle Panel Visibility
Toggle Map Only

. New Spatial Bookmark...

Cerl+Mm
Ctrl+Alt+m

Ctri+Alt++
Cerl+Alt+
Ctrl+Shift+l

Ctrl+shift+F
Ctrl+J

Ctrl+B
Ctrl+shift+B

" show Spatial Bookmark Manager

F5
Ctrl+shift+U
Ctrl+shift+H

F11
Ctrl+Tab
Ctrl+shift+Tab

&M & -
q % % % % @ (]
Qw = v X )

v Advanced Dlgltlzmg Too lba r
| Attributes Toolbar

| Data Source Manager Toolbar

Database Toolbar
| Digitizing Toolbar
| Help Toolbar
v| Label Toolbar

Manage Layers Toolbar
v| Map Navigation Toolbar
| Plugins Toolbar
v| Project Toolbar
Raster Toolbar
Shape Digitizing Toolbar
Snapping Toolbar
Vector Toolbar
web Toolbar
GRASS

QgsResourceSharing
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Fig. 7.2: Meniul barei de instrumente
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Layer Settings Plugins

i New Map View

. New 3D Map View
{ Pan Map
E» Pan Map to Selection
& ZoomIn
4= Zoom Qut
@, |dentify Features

Measure

% Statistical Summary
I3 Zoom Full
42 Zoom to Selection
i) Zoom to Layer

g Zoom Last

Decorations
Preview Mode

» Show Map Tips

I, New Spatial Bookmark...

[I" show Spatial Bookmarks

[I" show Spatial Bookmark Manager

= Refresh

@ Show all Layers

~ Hide All Layers
@, Show Selected Layers
- Hide Selected Layers

.1 Hide Deselected Layers

Toolbars

Toggle Full Screen Mode
Toggle Panel Visibility
Toggle Map Only

Ctrl+m
Ctri+Alt+m

Ctri+alt++
cerl+Alt+-
Ctrl+Shift+l

Ckrl+Shift+F
Ctrl+J

Ctrl4+B
Ctrl+shift+B

F5
Ctrl+Shift+U
Ctrl+Shift+H

]

»
F11
Ctrl+Tab
Ctrl+shift+Tab

Vector Raster Database Web Mesh Processing Help

BLENR & a-B

= qEwp R
QW ® ¥ X

Advanced Dlgltlzlng
Browser

Browser (2)

GPS Information
GRASS Tools

Layer Order

Layer Styling

Layers

Log Messages
Overview

¥| Processing Toolbox
Results Viewer
spatial Bookmark Manager
Statistics

Tile Scale

Undo/Redo

Fig. 7.3: Meniul Panourilor
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7.3 Vizualizare Harta

7.3.1 Exploring the map view

The map view (also called Map canvas) is the ,,business end” of QGIS — maps are displayed in this area. The map
displayed in this window will reflect the rendering (symbology, labeling, visibilities...) you applied to the layers you
have loaded. It also depends on the layers and the project’s Coordinate Reference System (CRS).

When you add a layer (see e.g. Deschiderea datelor), QGIS automatically looks for its CRS. If a different CRS is set
by default for the project (see Project Coordinate Reference Systems) then the layer extent is ,,on-the-fly” translated
to that CRS, and the map view is zoomed to that extent if you start with a blank QGIS project. If there are already
layers in the project, no map canvas resize is performed, so only features falling within the current map canvas extent
will be visible.

While the focus is over the map view:

Lji
* it can be panned, shifting the display to another region of the map: this is performed using the {U PanMap ¢,
the arrow keys, moving the mouse while any of the Space key, the middle mouse button or the mouse wheel
is held down.
« it can be zoomed in and out, with the dedicated #~ Z°°m ™ apd #= Zoom Out 405, This is also performed by
rolling the wheel forward to zoom in and backwards to zoom out. The zoom is centered on the mouse cursor
position.

You can customize the Zoom factor under the Settings [7] Options [7] Map tools menu.

FH ]
* it can be zoomed to the full extent of loaded layers (- Zoom Full) "t6 3 Jayer extent (9 < Zoom to Layery o 1o the

'F-"-_\l .
extent of selected features (2 Zoom to Selection)
* you can navigate back/forward through canvas view history with the Fzoom Last qng #fZeom Next bytions or
using the back/forward mouse buttons.

By default, QGIS opens a single map view (so called ,,main map”), which is tightly bound to the Layers panel; the
main map automatically reflects the changes you make in the Layers panel area. But it’s possible to have additional
map views to preview different renderings of your dataset, side by side; while still relying on the layers properties as
set in the Layers panel, each map view can display a different set of layers at different scale and extent.

7.3.2 Setting additional map views

To add a new map view, go to View [7 New Map View. A new floating widget displaying the layers rendering
is added to QGIS. You can add as many map views as you need. They can be kept floating, placed side by side or
stacked on top of each other.

At the top of an additional map canvas, there’s a toolbar with following capabilities:

'1 H | ] . 'H_-\I
.« A8 Zoom Full’ } -~/ Zoom to Selection and b -~ Zoom to Layer to navigate within the view

o @, SetViewTheme  galact the map theme to display in the map view. If set to (none), the view will follow
the Layers panel changes.

o %, Viewsettings 4o configure the map view:

® Synchronize view center with main map: syncs the center of the map views without changing the
scale. This allows you to have an overview style or magnified map which follows the main canvas center.

— s Synchronize view to selection: same as zoom to selection
— Scale

Rotation
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Fig. 7.4: Multiple map views with different settings
— Magnification
[ 1 . . . . .
— ! Synchronize scale with the main map scale. A Scale factor can then be applied, allowing you to have

a view which is e.g. always 2x the scale of the main canvas.

g Show annotations
A Show cursor position

\__! Show main canvas extent

A Show labels: allows to hide labels regardless they are set in the displayed layers» properties
— Change map CRS...

— Rename view...

7.3.3 Exporting the map view

Maps you make can be layout and exported to various formats using the advanced capabilities of the print layout or
report. It’s also possible to directly export the current rendering, without a layout. This quick ,,screenshot” of the map
view has some convenient features.

To export the map canvas with the current rendering:
1. Go to Project [2] Import/Export

2. Depending on your output format, select either
. & Export Map to Image...

e or % Export Map to PDF....

The two tools provide you with a common set of options. In the dialog that opens:
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Save Map as Image (]

v Extent (current: user defined)

North |3382891.8955
West |-455697.9058 East 494822.9275

South |2642440.5067

Calculate from Layer - Map Canvas Extent Draw on Canvas

Scale 1:1000000 - | |3

Resolution 96 dpi -

Output width | 1095 px <1
Output height | 853 px = -T
v¥| Draw active decorations: north arrow, scale bar
¥ Draw annotations
v Append georeference information (embedded or via world File)

@Help Copy to Clipboard # Ccancel Zlsave

Fig. 7.5: The Save Map as Image dialog

1. Choose the Extent to export: it can be the current view extent (the default), the extent of a layer or a custom
extent drawn over the map canvas. Coordinates of the selected area are displayed and manually editable.

2. Enter the Scale of the map or select it from the predefined scales: changing the scale will resize the extent to
export (from the center).

3. Set the Resolution of the output

4. Control the Output width and Output height in pixels of the image: based by default on the current resolution
and extent, they can be customized and will resize the map extent (from the center). The size ratio can be
locked, which may be particularly convenient when drawing the extent on the canvas.

5. i Draw active decorations: in use decorations (scale bar, title, grid, north arrow...) are exported with the
map

6. . Draw annotations to export any annotation

7. . Append georeference information (embedded or via world file): depending on the output format, a world
file of the same name (with extension PNGW for PNG images, JPGW for JPG, ...) is saved in the same folder
as your image. The PDF format embeds the information in the PDF file.

8. When exporting to PDF, more options are available in the Save map as PDF... dialog:
. & Export RDF metadata of the document such as the title, author, date, description...

o ! Create Geospatial PDF (GeoPDF): Generate a georeferenced PDF file (requires GDAL version 3 or
later). You can:

— Choose the GeoPDF Format

- & Include vector feature information in the GeoPDF file: will include all the geometry and attribute
information from features visible within the map in the output GeoPDF file.

Nota: Since QGIS 3.10, with GDAL 3 a GeoPDF file can also be used as a data source. For more on
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Save Map as PDF .

v Extent (current: map view)
North (9307279.3573
Wesk -2897581.0567 East 4322720.1924

South |3682697.6536

Calculate from Layer ~ Map Canvas Extent Draw on Canvas
Scale 1:7596153 v | |
Resolution 96 dpi -
Output width | 1095 px -

Lpgs<

Output height | 853 px -
¥ Draw active decorations: none

v Draw annotations

v Append georeference information (embedded or via world File)

v| Export RDF metadata (title, author, etc.)

v Advanced Settings

Rasterize map
| simplify geometries to reduce output file size

Text export | Always Export Text as Paths (Recommended) -

@Help # Ccancel

Fig. 7.6: The Save Map as PDF dialog
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GeoPDF support in QGIS, see https://north-road.com/2019/09/03/qgis-3-10-loves-geopdf/.

* Rasterize map

.o Simplify geometries to reduce output file size: Geometries will be simplified while exporting the map by
removing vertices that are not discernably different at the export resolution (e.g. if the export resolution
is 300 dpi, vertices that are less than 1 /600 inch apart will be removed). This can reduce the size
and complexity of the export file (very large files can fail to load in other applications).

* Set the Text export: controls whether text labels are exported as proper text objects (Always export texts
as text objects) or as paths only (Always export texts as paths). If they are exported as text objects then
they can be edited in external applications (e.g. Inkscape) as normal text. BUT the side effect is that
the rendering quality is decreased, AND there are issues with rendering when certain text settings like
buffers are in place. That’s why exporting as paths is recommended.

9. Click Save to select file location, name and format.

When exporting to image, it’s also possible to Copy to clipboard the expected result of the above settings and
paste the map in another application such as LibreOffice, GIMP...

7.4 3D Map View

3D visualization support is offered through the 3D map view. You create and open a 3D map view via View [7] ‘iﬁ
New 3D Map View. A floating QGIS panel will appear. The panel can be docked.

To begin with, the 3D map view has the same extent and view as the 2D main map canvas. A set of navigation tools
are available to turn the view into 3D.

3D Map 1
OAQO & =P/ >

5 A )<

Fig. 7.7: The 3D Map View dialog
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The following tools are provided at the top of the 3D map view panel:
I,
. ‘{U Camera control; mgveg the view, keeping the same angle and direction of the camera

(3
o P ZoomFull: reqizes the view to the whole layers» extent

A
{

o ) Toggle on-screen notification. ghys/hides the navigation widget (that is meant to ease controlling of the map view)

. QRS Identify: returns information on the clicked point of the terrain or the clicked 3D feature(s) — More details
at Identifying Features

| ] .
o [ Measurementline: meagures the horizontal distance between points
. .’ Animations .

: shows/hides the animation player widget

o Efgsweasimage... exports the current view to an image file format
o %, Configure the map view serings
7.4.1 Navigation options

To explore the map view in 3D:

« Tilt the terrain (rotating it around a horizontal axis that goes through the center of the window)

- -
Press the = Tiltup gpd W& Tiltdown ¢4]g

Press Shift and use the up/down keys

Drag the mouse forward/backward with the middle mouse button pressed

Press Shift and drag the mouse forward/backward with the left mouse button pressed
* Rotate the terrain (around a vertical axis that goes through the center of the window)

— Turn the compass of the navigation widget to the watching direction

Press Shift and use the left/right keys

Drag the mouse right/left with the middle mouse button pressed

Press Shift and drag the mouse right/left with the left mouse button pressed

¢ Change the camera position (and the view center), moving it around in a horizontal plan

— Drag the mouse with the left mouse button pressed, and the @ Camera control 1y ton enabled

— Press the directional arrows of the navigation widget

— Use the up/down/left/right keys to move the camera forward, backward, right and left, respectively
¢ Change the camera altitude: press the Page Up/Page Down keys
» Change the camera orientation (the camera is kept at its position but the view center point moves)

— Press Ctr1 and use the arrow keys to turn the camera up, down, left and right

— Press Ctr1 and drag the mouse with the left mouse button pressed

e Zoom in and out

— Press the corresponding H zomn g S Zoom 0ut o0 of the navigation widget
— Scroll the mouse wheel (keep Ct r1 pressed results in finer zooms)

— Drag the mouse with the right mouse button pressed to zoom in (drag down) and out (drag up)
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B3
To reset the camera view, click the #-# Zeom Full byy¢ton on the top of the 3D canvas panel.

7.4.2 Creating an animation
An animation is based on a set of keyframes - camera positions at particular times. To create an animation:
1. Toggle on the P> Animarions tool, displaying the animation player widget
2. Click the Ifl'l:ll-:| Add keyframe byton and enter a Keyframe time in seconds. The Keyframe combo box now displays
the time set.
3. Using the navigation tools, move the camera to the position to associate with the current keyframe time.
4. Repeat the previous steps to add as many keyframes (with time and position) as necessary.
5. Click the > button to preview the animation. QGIS will generate scenes using the camera positions/rotations
at set times, and interpolating them in between these keyframes. Various Interpolation modes for animations are

available (eg, linear, inQuad, outQuad, inCirc... — more details at https://doc.qt.io/qt-5/qeasingcurve.html#
EasingFunction-typedef).

|
The animation can also be previewed by moving the time slider. Keeping the M RePat bytton pressed will

>

repeatedly run the animation while clicking stops a running animation.
It is possible to browse the different views of the camera, using the Keyframe list. Whenever a time is active, changing

the map view will automatically update the associated position. You can also | # Editkeyframe (me only) or =
Remove keyframe

=] Lo
Click Export animation frames ¢, generate a series of images representing the scene. Other than the filename Template
and the Output directory, you can set the number of Frames per second, the Output width and Output height.

7.4.3 Scene Configuration

The 3D map view opens with some default settings you can customize. To do so, click the “, Configure... hytton at the
top of the 3D canvas panel to open the 3D configuration window.

In the 3D Configuration window there are various options to fine-tune the 3D scene:
» Camera’s Field of view: allowing to create panoramic scenes. Default value is 45°.

e Terrain: Before diving into the details, it is worth noting that terrain in a 3D view is represented by a hierarchy
of terrain tiles and as the camera moves closer to the terrain, existing tiles that do not have sufficient details
are replaced by smaller tiles with more details. Each tile has mesh geometry derived from the elevation raster
layer and texture from 2D map layers.

— The elevation terrain Type can be:
« a Flat terrain
+ aloaded DEM (Raster Layer)

* an Online service, loading elevation tiles produced by Mapzen tools — more details at https://registry.
opendata.aws/terrain-tiles/

— Elevation: Raster layer to be used for generation of the terrain. This layer must contain a band that
represents elevation.

— Vertical scale: Scale factor for vertical axis. Increasing the scale will exaggerate the height of the land-
forms.
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3D Configuration .

w Camera
Field of View 45° -
w Terrain
Type DEM (Raster layer) -
Elevation ¥ 3320C_2010_314_RGB_LATLNG ~
Vertical scale 1,00 -
Tile resolution 16 px -
skirt height 10,0 map units >
Map theme -

w | Terrain shading

Ambient | (I -

Specular o

-

Shininess | 0,00

b Lights
Map tile resolution 512 px b
Max. screen error 3,0 px =
Max. ground error 1,0 map units =
Zoom levels 0-4

Show labels

Show map tile info
Show bounding boxes

Show camera's view center

@Help * cancel «/ OK

Fig. 7.8: The 3D Map Configuration dialog

7.4. 3D Map View
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— Tile resolution: How many samples from the terrain raster layer to use for each tile. A value of 16px
means that the geometry of each tile will consist of 16x16 elevation samples. Higher numbers create
more detailed terrain tiles at the expense of increased rendering complexity.

— Skirt height: Sometimes it is possible to see small cracks between tiles of the terrain. Raising this value
will add vertical walls (,,skirts”) around terrain tiles to hide the cracks.

— Map theme: Allows you to select the set of layers to display in the map view from predefined map themes.

Terrain shading: Allows you to choose how the terrain should be rendered:
— Shading disabled - terrain color is determined only from map texture

— Shading enabled - terrain color is determined using Phong’s shading model, taking into account map
texture, the terrain normal vector, scene light(s) and the terrain material’s Ambient and Specular colors
and Shininess

 Lights: You can add up to eight point lights, each with a particular position (in X, Y and Z), Color, Intensity

and Attenuation.

w Lights

Light 2 v ||| [=
X 0,0 =
Y 0,0 =
z 0,0 =
Color v
Intensity | 0,5 -
Attenuation (Ag+A*D+A;*D?)

A 1,00 =
Ay 0,00 -
Ay 0,00 =

Fig. 7.9: The 3D Map Lights Configuration dialog

Map tile resolution: Width and height of the 2D map images used as textures for the terrain tiles. 256px means
that each tile will be rendered into an image of 256x256 pixels. Higher numbers create more detailed terrain
tiles at the expense of increased rendering complexity.

Max. screen error: Determines the threshold for swapping terrain tiles with more detailed ones (and vice versa)
- i.e. how soon the 3D view will use higher quality tiles. Lower numbers mean more details in the scene at the
expense of increased rendering complexity.

Max. ground error: The resolution of the terrain tiles at which dividing tiles into more detailed ones will stop
(splitting them would not introduce any extra detail anyway). This value limits the depth of the hierarchy of
tiles: lower values make the hierarchy deep, increasing rendering complexity.

Zoom labels: Shows the number of zoom levels (depends on the map tile resolution and max. ground error).
Show labels: Toggles map labels on/off

Show map tile info: Include border and tile numbers for the terrain tiles (useful for troubleshooting terrain
issues)

Show bounding boxes: Show 3D bounding boxes of the terrain tiles (useful for troubleshooting terrain
issues)

Show camera’s view center
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7.4.4 3D vector layers

A vector layer with elevation values can be shown in the 3D map view by checking Enable 3D Renderer in the 3D
View section of the vector layer properties. A number of options are available for controlling the rendering of the 3D
vector layer.

7.5 Bara de Stare

The status bar provides you with general information about the map view and processed or available actions, and
offers you tools to manage the map view.

On the left side of the status bar, the locator bar, a quick search widget, helps you find and run any feature or options
in QGIS. Simply type text associated with the item you are looking for (name, tag, keyword...) and you get a list that

updates as you write. You can also limit the search scope using locator filters. Click the button to select any of
them and press the Configure entry for global settings.

In the area next to the locator bar, a summary of actions you've carried out will be shown when needed (such as
selecting features in a layer, removing layer) or a long description of the tool you are hovering over (not available for
all tools).

In case of lengthy operations, such as gathering of statistics in raster layers, executing Processing algorithms or
rendering several layers in the map view, a progress bar is displayed in the status bar.

The % Coordinate option shows the current position of the mouse, following it while moving across the map view.
You can set the units (and precision) in the Project [7] Properties... [7] General tab. Click on the small button at the left

of the textbox to toggle between the Coordinate option and the @ Extents option that displays the coordinates of
the current bottom-left and top-right corners of the map view in map units.

Next to the coordinate display you will find the Scale display. It shows the scale of the map view. There is a scale
selector, which allows you to choose between predefined and custom scales.

On the right side of the scale display, press the ﬂ button to lock the scale to use the magnifier to zoom in or out.
The magnifier allows you to zoom in to a map without altering the map scale, making it easier to tweak the positions
of labels and symbols accurately. The magnification level is expressed as a percentage. If the Magnifier has a level
of 100%, then the current map is not magnified. Additionally, a default magnification value can be defined within
Settings [7] Options [7] Rendering [7] Rendering behavior, which is very useful for high-resolution screens to enlarge small
symbols.

To the right of the magnifier tool you can define a current clockwise rotation for your map view in degrees.

On the right side of the status bar, there is a small checkbox which can be used temporarily to prevent layers being
rendered to the map view (see section Randare).

To the right of the render functions, you find the & EPSG:code button showing the current project CRS. Clicking

on this opens the Project Properties dialog and lets you apply another CRS to the map view.

The Q Messages bytton next to it opens the Log Messages Panel which has information on underlying processes (QGIS
startup, plugins loading, processing tools...)

Depending on the Plugin Manager settings, the status bar can sometimes show icons to the right to inform you about

I n
availability of new or &'3 upgradeable plugins. Click the icon to open the Plugin Manager dialog.

Sfat: Calculeaza Scara Corectd a Canevasului Hartii

When you start QGIS, the default CRS is WGS 84 (EPSG 4326) and units are degrees. This means that QGIS
will interpret any coordinate in your layer as specified in degrees. To get correct scale values, you can either manually

change this setting in the General tab under Project [7] Properties... (e.g. to meters), or you can use the ! EPSGicode

icon seen above. In the latter case, the units are set to what the project projection specifies (e.g., +tunits=us-ft).
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Note that CRS choice on startup can be set in Settings [2] Options [2] CRS.
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The Browser panel

The QGIS Browser panel is a great tool for browsing, searching, inspecting, copying and loading QGIS resources.
Only resources that QGIS knows how to handle are shown in the browser.

Using the Browser panel you can locate, inspect and add data, as described in Panoul Navigatorului. In addition,
the Browser panel supports drag and drop of many QGIS resources, such as project files, Python scripts, Processing
scripts and Processing models.

Python scripts, Processing scripts and Processing models can also be opened for editing in an external editor and the
graphical modeller.

You can drag and drop layers from the Layers panel to the Browser panel, for instance into a GeoPackage or a PostGIS
database.

The browser panel (Fig. 8.1) is organised as an expandable hierarchy with some fixed top-level entries that organise
the resources handled by the browser. Node entries are expanded by clicking on 4 to the left of the entry name. A

-
branch is collapsed by clicking on . The _f Collapse All hyytton collapses all top-level entries.

A filter (? Filter Browser) can be used for searching based on entry names (both leaf entries and node entries in the
hierarchy). Using the “* ©Pio™s pyll-down menu next to the filter text field, you can

* toggle Case Sensitive search
* set the Filter pattern syntax to one of
— Normal
— Wildcard(s)
— Regular Expressions
Tpe Properties widget, showing useful information about some entries / resources, can be enabled / disabled using the
':\f_i'l.z:' Enable/disable properties widget byytton, When enabled, it opens at the bottom of the browser panel, as shown in Fig. 8.2.

A second browser panels can be opened by activating the Browser (2) panel in View [7] Panels. Having two browser
panels can be useful when copying layers between resources that are locationed deep down in different branches of
the browser hierarcy.
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Browser @ &
D& THO
i.r Favorites
' spatial Bookmarks
&l Home
03/
@ GeoPackage
/Z SpatialLite
@ pPostcis
P mssQL
& pB2
& WMS/WMTS
# vector Tiles
22 XYZ Tiles
& WCS
@ WFS / OGC API - Features
) OWS
& ArcGIS Map Service
& ArcGIS Feature Service
3¢ GeoMode

. . . . . .

-

b . .

Fig. 8.1: The Browser panel
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Browser (&) (]
N2 Y 10
v & GeoPackage -

» = testgeopackage.gpkg
* & training_data.gpkag
.~ buildings
V" roads —
-~ schools
» = vector_analysis.gpkg
» / SpatiaLite
v @ PostGls

” | ' 3

Metadata | Preview | Attributes |

Information from provider

MName restaurants

Path /homeftveite/Downloads/QGIS/QGIS-Training-
Data-release 3.10/exercise data/
training_data.gpkg

____Source /home/tveite/Downloads/QGIS/QGIS-Training- b

Fig. 8.2: The properties widget
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8.1 Resources that can be opened / run from the Browser

A lot can be accomplished in the Browser panel
¢ Add vector, raster and mesh layers to your map by double-clicking, dragging onto the map canvas or clicking
the q Add Selected Layers by tton (after selecting layers)
* Run Python scripts (including Processing algorithms) by double-clicking or dragging onto the map canvas
* Run models by double-clicking or dragging onto the map canvas
* Extract Symbols... from QGIS Project files using the context menu
* Copy entries

Resource specific actions are listed for the different resource groups sorted under the top-level entries listed below.

8.2 Browser panel top-level entries

8.2.1 Favorites

Often used file system locations can be tagged as favorites. The ones you have tagged will appear here.

In addition to the operations described under Home, the context menu allows you to Rename Favorite... and Remove
Favourite.

8.2.2 Semne de Carte Spatiale

This is where you will find your spatial bookmarks, organised into Project Bookmarks and User Bookmarks.

From the top level context menu, you can create a bookmark (New Spatial Bookmark...), Show the Spatial Bookmark
Manager, Import Spatial Bookmarks... and Export Spatial Bookmarks...,

For bookmark entries you can Zoom to Bookmark, Edit Spatial Bookmark... and Delete Spatial Bookmark

8.2.3 Home

Your file system home directory / folder. By right-clicking on an entry, and choosing Add as a Favorite, the location
will be added to Favorites. From the context menu, you can also

¢ add a directory, Geopackage or ESRI Shapefile format dataset (Add)
* hide the directory (Hide from Browser)

* toggle Fast Scan this Directory

* open the directory in your file manager (Open Directory)

* open the directory in a terminal window (Open in Terminal)

* inspect properties (Properties..., Directory Properties...)
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8.24 /

Your file system root directory / folder.

8.2.5 Geopackage
Geopackage files / databases. From the top level context menu, you can create a Geopackage file / database (Create
Database...) or add an existing Geopackage file / database (New Connection...).

The context menu of each Geopackage lets you remove it from the list (Remove connection...), add a new layer or
table to the Geopackage (Create new Layer or Table...), delete the Geopackage (Delete <name of geopackage>) and
Compact Database (VACUUM).

For layer/table entries you can
* rename it (Rename Layer <layer name>...)
o export it (Export Layer [2] To file)
¢ add it to the project Add Layer to Project
* delete it (Delete Layer)

* inspect properties (Layer Properties..., File Properties...)

8.2.6 SpatiaLite

SpatiaLite database connections.

From the top level context menu, you can create a SpatiaL.ite file / database (Create Database...) or add an existing
SpatiaLite file / database (New Connection...).

The context menu of each SpatiaLite file lets you delete it (Delete).
For layer/table entries you can

* export it (Export Layer [7] To file)

e add it to the project Add Layer to Project

* delete it (Delete Layer)

* inspect properties (Layer Properties...)

8.2.7 PostGIS

PostGIS database connections.
From the top level context menu, you can add a new connection (New Connection...).

The context menu of each connection lets you Refresh it, edit it Edit connection..., delete it (Delete connection) or
Create Schema....

The context menu of each schema lets you Refresh, Rename Schema... or Delete Schema.
For layers/tables you can

* rename it (Rename Table...)

e remove its contents (Truncate Table...)

* export it (Export Layer [7] To file)

¢ add it to the project (Add Layer to Project)

* delete it (Delete Layer)
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* inspect its properties (Layer Properties...)

8.2.8 MSSQL

Microsoft SQL Server connections.
From the top level context menu, you can add a new connection (New Connection...).

The context menu of each connection lets you Refresh it, edit it Edit connection..., delete it (Delete connection) or
Create Schema....

The context menu of each schema lets you Refresh, Rename Schema... or Delete Schema.
For layers/tables you can

* rename it (Rename Table...)

e remove its contents (Truncate Table...)

* export it (Export Layer [7] To file)

* add it to the project (Add Layer to Project)

e delete it (Delete Layer)

* inspect its properties (Layer Properties...)

8.2.9 DB2

IBM DB2 database connections.
From the top level context menu, you can add a new connection (New Connection...).

The context menu of each connection lets you Refresh it, edit it Edit connection..., delete it (Delete connection) or
Create Schema....

The context menu of each schema lets you Refresh, Rename Schema... or Delete Schema.
For layers/tables you can

e rename it (Rename Table...)

e remove its contents (Truncate Table...)

* export it (Export Layer 7] To file)

* add it to the project (Add Layer to Project)

* delete it (Delete Layer)

* inspect its properties (Layer Properties...)

8.2.10 WMS/WMTS

Web Map Services (WMS) and Web Map Tile Services (WMTS)
From the top level context menu, you can add a new connection (New Connection...).
The context menu of each WSM/WMTS service lets you Refresh it, Edit... it and delete it (Delete).
Group layers can be added by dragging them onto the map canvas.
For WMS/WMTS layer entries you can
* export it (Export Layer 7] To file)
e add it to the project (Add Layer to Project)

* inspect properties (Layer Properties...)
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8.2.11 Vector Tiles

Vector tile services

From the top level context menu, you add an existing service (New Connection...), and you can Save Connections. ..
or Load Connections... to / from XML files.

8.2.12 XYZ Tiles

XYZ tile services

From the top level context menu, you add an existing service (New Connection...), and you can Save Connections. ..
or Load Connections... to / from XML files.

For the XYZ tile service entries you can
o edit it (Edit...)
¢ delete it (Delete)
* export it (Export Layer 2] To file)
¢ add it to the project Add Layer to Project

* inspect properties (Layer Properties...)

8.2.13 WCS

Web Coverage Services
From the top level context menu, you can add a new connection (New Connection...).
The context menu of each WCS lets you Refresh it, Edit... it and delete it (Delete).
For WCS layer entries you can

* export it (Export Layer [] To file)

e add it to the project (Add Layer to Project)

* inspect properties (Layer Properties...)

8.2.14 WFS / OGC API - Features

Web Feature Services (WES) and OGC API - Features services (aka WFS3)
From the top level context menu, you can add a new connection (New Connection...).
The context menu of each WFS lets you Refresh it, Edit... it and delete it (Delete).
For WES layer entries you can

* export it (Export Layer [7] To file)

* add it to the project (Add Layer to Project)

* inspect properties (Layer Properties...)
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8.2.15 OWS

Here you will find a read-only list of all your Open Web Services (OWS) - WMS / WCS/ WFS/ ...

8.2.16 ArcGIS Map Service
8.2.17 ArcGIS Features Service

8.2.18 GeoNode

From the top level context menu, you can add a new connection (New Connection...).
The context menu of each service lets you Refresh it, Edit... it and delete it (Delete).
For the service layer entries you can

* export it (Export Layer [7] To file)

* add it to the project (Add Layer to Project)

* inspect properties (Layer Properties...)

8.3 Resources

* Project files. The context menu for QGIS project files allows you to:
— open it (Open Project)

— extract symbols (Extract Symbols...) - open the style manager that allows you to export symbols to an
XML file, add symbols to the default style or export as PNG or SVG.

— inspect properties (File Properties...)

You can expand the project file to see its layers. The context menu of a layers offers the same actions as
elsewhere in the browser.

* QGIS Layer Definition files (QLR) The following actions are available from the context menu:
— export it (Export Layer [] To file)
— add it to the project (Add Layer to Project)
— inspect properties (Layer Properties...)
* Processing models (.model3). The following actions are available from the context menu:
— Run Model...)
— Edit Model...)
* QGIS print composer templates (QPT) The following action is available from the context menu:
— (New Layout from Template)
 Python scripts (.py) The following actions are available from the context menu:
— (Run script...)
— (Open in External Editor)
» Recognized raster formats. The following actions are available from the context menu:
— delete it (Delete File <dataset name>)
— export it (Export Layer [7] To file)
— add it to the project (Add Layer to Project)
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— inspect properties (Layer Properties..., File Properties...)

* Recognized vector formats. The following actions are available from the context menu:

delete it (Delete File <dataset name>)

export it (Export Layer [7] To file)

add it to the project (Add Layer to Project)

inspect properties (Layer Properties..., File Properties...)
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QGIS Configuration

QGIS is highly configurable. Through the Settings menu, it provides different tools to:

e/
o B2 Style Manager...: create and manage symbols, styles and color ramps.

Priin
=

.l Custom Projections...: create your own coordinate reference systems.

O
o [T Keyboard Shortcuts...: define your own set of keyboard shortcuts. Also, they can be overridden during
each QGIS session by the project properties (accessible under Project menu).
. o Interface Customization...: configure the application interface, hiding dialogs or tools you may not need.

o Options...: set global options to apply in different areas of the software. These preferences are saved in the
active User profile settings and applied by default whenever you open a new project with this profile.

9.1 Optiuni

“ Some basic options for QGIS can be selected using the Options dialog. Select the menu option Setings 7] RN
Options. You can modify the options according to your needs. Some of the changes may require a restart of QGIS
before they will be effective.

The tabs where you can customize your options are described below.

Nota: Plugins can embed their settings within the Options dialog

While only Core settings are presented below, note that this list can be extended by installed plugins implementing
their own options into the standard Options dialog. This avoids each plugin having their own config dialog with extra
menu items just for them. ..
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9.1.1 Setari Generale

Override System Locale

By default, QGIS relies on your Operating System configuration to set language and manipulate numerical values.
Enabling this group allows you to customize the behavior.

Select from User interface translation the language to apply to the GUI

Select in Locale (number, date and currency formats) the system on which date and numeric values should be
input and rendered

o Show group (thousand) separator

A summary of the selected settings and how they would be interpreted is displayed at the bottom of the frame.

Aplicatie

Select the Style (QGIS restart required) ie, the widgets look and placement in dialogs. Possible values depend
on your Operating System.

Define the Ul theme (QGIS restart required) ' "I 1t can be «default, «Night Mapping», or «Blend of Gray»

Define the Icon size "

Define the Font and its Size. The font can be @ Ot default or a user-defined one

Change the Timeout for timed messages or dialogs
Hide splash screen at startup

o Show QGIS news feed on welcome page: displays a curated QGIS news feed on the welcome page, giving
you a direct way to be aware of project news (user/developer meetings date and summary, community surveys,
releases announcements, various tips...)

o Check QGIS version at startup to keep you informed if a newer version is released
Use native color chooser dialogs (see Selectorul de Culoare)

Modeless data source manager dialog to keep the data source manager dialog opened and allow interaction
with QGIS interface while adding layers to project

Fisierele proiectului

Open project on launch

«Welcome Page» (default): can display the ,News” feed, the project template(s) and the most recent
projects (with thumbnails) of the user profile. No project is opened by default.

«New»: opens a new project, based on the default template

«Most recent»: reopens the last saved project

and «Specific»: opens a particular project. Use the ... button to define the project to use by default.

o Create new project from default project. You have the possibility to press on Set current project as default
or on Reset default. You can browse through your files and define a directory where you find your user-defined

project templates. This will be added to Project [2] New From Template. If you first activate i Create new
project from default project and then save a project in the project templates folder.

o Prompt to save project and data source changes when required to avoid losing changes you made.

o Se solicitd confirmarea atunci cand un strat va fi eliminat
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. & Warn when opening a project file saved with an older version of QGIS. You can always open projects created
with older version of QGIS but once the project is saved, trying to open with older release may fail because of

features not available in that version.
| . . . . .
« Enable macros ") . This option was created to handle macros that are written to perform an action on project

events. You can choose between «Never», «Ask», «For this session only» and «Always (not recommended)».

9.1.2 System Settings

SVG paths

Add or Remove Path(s) to search for Scalable Vector Graphic (SVG) symbols. These SVG files are then available to
symbolize or label the features or decorate your map composition.

When using an SVG file in a symbol or a label, QGIS allows you to:

¢ load the file from the file system: the file is identified through the file path and QGIS needs to resolve the path
in order to display the corresponding image

¢ load the file from a remote URL.: as above, the image will only be loaded on successful retrieval of the remote
resource

* embed the SVG file into the item: the file is embedded inside the current project, style database, or print
layout template. The SVG file is then always rendered as part of the item. This is a convenient way to create
self-contained projects with custom SVG symbols which can be easily shared amongst different users and
installations of QGIS.

It is also possible to extract the embedded SVG file from a symbol or label and save it on disk.

Nota: The above mentioned options for loading and storing an SVG file in a project are also applicable to raster
images you may want to use for customizing symbols, labels or decorations.

Caile plugin-urilor
Add or Remove Path(s) to search for additional C++ plugin libraries.
Documentation paths

Add or Remove Documentation Path(s) to use for QGIS help. By default, a link to the official online User Manual
corresponding to the version being used is added. You can however add other links and prioritize them from top to
bottom: each time you click on a Help button in a dialog, the topmost link is checked and if no corresponding page
is found, the next one is tried, and so on.

Nota: Documentation is versioned and translated only for QGIS Long Term Releases (LTR), meaning that if you
are running a regular release (eg, QGIS 3.0), the help button will by default open the next LTR manual page (ie.
3.4 LTR), which may contain description of features in newer releases (3.2 and 3.4). If no LTR documentation is
available then the festing doc, with features from newer and development versions, is used.

QSettings
It helps you Reset user interface to default settings (restart required) if you made any customization.
Mediu

System environment variables can be viewed, and many configured, in the Environment group. This is useful for
platforms, such as Mac, where a GUI application does not necessarily inherit the user’s shell environment. It’s also
useful for setting and viewing environment variables for the external tool sets controlled by the Processing toolbox
(e.g., SAGA, GRASS), and for turning on debugging output for specific sections of the source code.
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Options | System

-

\"--.._,_ General

P SVG paths

b Plugin paths

P Documentation paths
b Settings

¥ Environment
Data Sources
v Use custom variables (restart required - include separators)

% [=]

g Rendering

IE Canvas &

Legend
B Map Tools

Variable Value

o]l Y Ko Tell SN /home/user/.local/share/QGIS/QGIS3/qqis.log

Apply
Overwrite
IF Undefined

Unset

ﬁ Colors Prepend
Append
B oigitizing
ﬂ Layouts w Current environment variables (read-only - bold indicates modified at startup)
@M GDAL Variable - value E
CLUTTER_IM_MODULE xim

Variables

DBUS_SESSION_BUS_ADDRESS
DEFAULTS_PATH
DESKTOP_SESSION

unix:path=/runfuser/1000/bus
Jusr/share/gconffubuntu.default.path
ubuntu

DISPLAY 1

Locator GDMSESSION ubuntu =

Advanced Show only QGIS-specific variables

Acceleration
] »

| @Help | | % cancel |l oK ]

Processing

Fig. 9.1: Variabilele de mediu ale sistemului din QGIS
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g Use custom variables (restart required - include separators). You can Add and Remove variables. Already defined

environment variables are displayed in Current environment variables, and it’s possible to filter them by activating o
Show only QGIS-specific variables.

9.1.3 CRS Settings

Nota: For more information on how QGIS handles layer projection, please read the dedicated section at Lucrul cu
Proiectii.

Options | CRS *

Q

¥ CRS for Projects

M

\, General When a new project is created
‘7{:\\ System e/ Use CRS from first layer added
@ CRS Use a default CRS | EPSG:4326 - WGS 84 - ||
E Data Sources ¥ CRS for Layers
g___/ Rendering Default CRS for layers EPSG:4326 - WGS 84 v ||
When a new layer is created, or when a layer is loaded that has no CRS
Canvas & Legend Y y
e Leave as an unknown CRS (take no action)
.-! Map Tools Prompt for CRS
A colors Use project CRS
[ ¢/] Digitizing Use default layer CRS
“ Layouts v Default Datum Transformations
‘5 GDAL V| Ask For datum transformation if several are available
\ELEES Enter default datum transformations which will be used in any newly created project
B | | =
Authentication
Source CRS Source Datum Transform Destination CRS Destination Datum Transform
Network
-{:}- Processing
Planimetric measurements
@Help % cancel oK

Fig. 9.2: CRS Settings in QGIS

CRS for projects

There is an option to automatically set new project’s CRS:

« ' ®Use CRS [from first layer added: the CRS of the project will be set to the CRS of the first layer loaded into
it

e i Use a default CRS: a preselected CRS is applied by default to any new project and is left unchanged when
adding layers to the project.
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The choice will be saved for use in subsequent QGIS sessions. The Coordinate Reference System of the project can
still be overridden from the Project [7] Properties... [ CRS tab.

CRS for layers
Default CRS for layers: select a default CRS to use when you create a layer

You can also define the action to take when a new layer is created, or when a layer without a CRS is loaded.
. Leave as unknown CRS (take no action)
e i Prompt for CRS
o . Utilizeazd CRS-ul proiectului

e .t Use a default CRS

Transformari de datum implicite

In this group, you can control whether reprojecting layers to another CRS should be:
* automatically processed using QGIS default transformations settings;

* and/or more controlled by you with custom preferences such as:

_ o Ask for datum transformation if several are available

— a predefined list of datum transformations to apply by default. See Damum Transformations for more
details.

. Planimetric measurements: sets the default for the ,,planimetric measurements” property for newly created
projects.

9.1.4 Data Sources Settings

Atributele si tabela entitatii

. & Open new attribute tables as docked windows

* Copy features as «Plain text, no geometry», «Plain text, WKT geometry», or «GeoJSON» when pasting fea-
tures in other applications.

« Attribute table behavior ¥\ : set filter on the attribute table at the opening. There are three possibilities:
«Show all features», «Show selected features» and «Show features visible on map».

* Default view: define the view mode of the attribute table at every opening. It can be «Remember last view»,
«Table view» or «Form view».

* Attribute table row cache ".°°_%.. This row cache makes it possible to save the last loaded N attribute rows so
that working with the attribute table will be quicker. The cache will be deleted when closing the attribute table.

* Representation for NULL values. Here, you can define a value for data fields containing a NULL value.

Sfat: Improve opening of big data attribute table

When working with layers with big amount of records, opening the attribute table may be slow as the dialog request
all the rows in the layer. Setting the Attribute table behavior to Show features visible on map will make QGIS
request only the features in the current map canvas when opening the table, allowing a quick data loading.

Note that data in this attribute table instance will be always tied to the canvas extent it was opened with, meaning
that selecting Show All Features within such a table will not display new features. You can however update the set
of displayed features by changing the canvas extent and selecting Show Features Visible On Map option in the
attribute table.
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Options | Data Sources

-

P
“

v Feature attributes and table

\!"""' General Open new attribute tables as docked windows

;"t:\'_' System Copy features as Plain text, WKT geometry -
Attribute table behavior Show all features -

B2 Dpata Sources Default view Remember last view -
Attribute table row cache 10000 =

Q.'/ Rendering

E Canvas &

Representation for NULL values |NULL

Legend
BH Map Tools v Data source handling
% colors Scan for valid items in the browser dock Check extension =
Scan for contents of compressed files (.zip) in browser dock Basicscan ~
B pigitizing
. Prompt For raster sublayers when opening Always ~
3 Layouts ] . ;
v| Ignore shapefile encoding declaration
h" CDAL Add PostGlS layers with double-click and select in extended mode
Variables Add Oracle layers with double-click and select in extended mode

. v Execute expressions on server-side if possible
Authentication P P

Evaluate default values

Network

v Hidden browser paths

Paths hidden from browser panel =

Acceleration

-C:)- Processing b/

@Help % Cancel

Fig. 9.3: Data Sources Settings in QGIS
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Gestiunea surselor de date

Scaneazd elementele valide din navigator ' "

ﬁsier».

. Se poate alege «Verificare extensie» sau «Verificare continut

Scan for contents of compressed files (.zip) in browser dock ' "} defines how detailed is the widget information
at the bottom of the Browser panel when querying such files. «No», «Basic scan» and «Full scan» are possible
options.

Prompt for raster sublayers when opening. Some rasters support sublayers — they are called subdatasets in
GDAL. An example is netCDF files — if there are many netCDF variables, GDAL sees every variable as a
subdataset. The option allows you to control how to deal with sublayers when a file with sublayers is opened.
You have the following choices:

— ‘Always”: Always ask (if there are existing sublayers)
— ‘If needed”: Ask if layer has no bands, but has sublayers
— ‘Never’: Never prompt, will not load anything

— ‘Load all: Never prompt, but load all sublayers
o Ignore shapefile encoding declaration. If a shapefile has encoding information, this will be ignored by QGIS.

o Execute expressions on server-side if possible: When requesting features from a datasource, QGIS will try
to optimize requests by sending filter criteria directly to the server and only download the features which match
the criteria. For example, if for a list on the user interface only the farmers which live in Bern should be listed,
QGIS will send a WHERE "hometown" = 'Bern' to the database. In some cases, filter criteria are
too complex to be translated from QGIS Expressions to database compatible SQL. In those cases, QGIS will
download the whole data and filter locally to be on the safe side, which is much less performant.

By disabling this option, QGIS can be forced to always download the whole data and filter locally, at the expense
of a performance penalty. This option is meant as a safety break and should only be deactivated if you identify
a misbehavior of the QGIS expression translation engine.

o Evaluate default values defines whether default values from database provider should be calculated when
digitizing the new feature (checked status) or when saving the changes.

Calea Ascunsa fata de Navigator

This widget lists all the folders you chose to hide from the Browser panel. Removing a folder from the list will make
it available in the Browser panel.

9.1.5 Rendering Settings

Comportamentul randarii

o By default new layers added to the map should be displayed: unchecking this option can be handy when
g P y
loading multiple layers to avoid each new layer being rendered in the canvas and slow down the process

o Se foloseste memoria tampon, acolo unde este posibil, pentru a se accelera redesenarea
o Straturile se randeazd in paralel, utilizind mai multe nuclee CPU

o+ Max nuclee de utilizat

Intervalul de reactualizare a hartii (implicit 250 ms)

o Activeazd simplificarea implicitd a entitdtilor, pentru straturile nou addugate
Pragul de Simplificare

Simplification algorithm: This option performs a local ,,on-the-fly” simplification on feature’s and speeds up
geometry rendering. It doesn’t change the geometry fetched from the data providers. This is important when
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Options | Rendering

‘. General

¥ Rendering behavior

v| By default new layers added to the map should be displayed
;t\'_‘ System V| Use render caching where possible to speed up redraws
CRS ¥| Render layers in parallel using many CPU cores Max cores to use

-

Map update interval | 250 ms =

Data Sources

v v| Enable feature simplification by default for newly added layers
@ Rendering

Canvas &
Legend simplification threshold (higher values result in more simplification) 1,00 *| pixels

Note: Feature simplification may speed up rendering but can result in rendering inconsistencies

B¥ Map Tools simplification algorithm Distance -
% Colors Simplify on provider side if possible
ﬂ Digitizing Maximum scale at which the layer should be simplified (1:1 always simplifies) |1:1 -

ﬁ Layouts Magnification level | 100% |+

ﬁ" EERE ¥ Rendering quality

Variables v| Make lines appear less jagged at the expense of some drawing performance

Authentication|
v Curve segmentation

Network ) =
Ssegmentation tolerance 1,00 =
Locator Tolerance type Maximum angle -
A Advanced
¥ Rasters

Acceleration
RGB band selection Redband |1 |7 Greenband 2 | Blueband 3 |+

-{:}- Processing

Zoomed in resampling | Nearest neighbour -
Zoomed out resampling | Nearest neighbour -
Oversampling 2,00 5

Contrast enhancement

Algorithm Limits (minimum/maximum)
Single band gray Stretch to MinMax ~ || Minimum / maximum -
Multi band color (byte / band) No Stretch ~ || Minimum / maximum -
Multi band color (> byte / band) | Stretch to MinMax - || cumulative pixel count cut -

Cumulative pixel count cut limits | 2,0 |2|- 98,0 |- %

standard deviation multiplier | 2,00 |+

v Debugging

Show these events in the Log Message panel (under Rendering tab) -
] »

@Help #® Cancel

Fig. 9.4: Rendering tab of Project Properties dialog
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you have expressions that use the feature geometry (e.g. calculation of area) - it ensures that these calculations
are done on the original geometry, not on the simplified one. For this purpose, QGIS provides three algorithms:
«Distance» (default), «SnapToGrid» and «Visvalingam».

. Simplify on provider side if possible: the geometries are simplified by the provider (PostGIS, Oracle...) and
unlike the local-side simplification, geometry-based calculations may be affected

e Scara maximd la care stratul ar trebui sd fie simplificat

. E] Magnification level (see the magnifier)

Notii: Besides the global setting, feature simplification can be set for any specific layer from its Layer properties [2]
Rendering menu.

Calitatea randarii

.o Liniile vor apdrea mai putin zimtate, cu pretul unei pierderi de performantd la desenare
Segmentare curba

o Segmentation tolerance: this setting controls the way circular arcs are rendered. The smaller maximum angle
(between the two consecutive vertices and the curve center, in degrees) or maximum difference (distance
between the segment of the two vertices and the curve line, in map units), the more straight line segments
will be used during rendering.

* Tolerance type: it can be Maximum angle or Maximum difference between approximation and curve.
Rastere
» With RGB band selection, you can define the number for the Red, Green and Blue band.

e The Zoomed in resampling and the Zoomed out resampling methods can be defined. For Zoomed in resam-
pling you can choose between three resampling methods: «Nearest Neighbour», «Bilinear» and «Cubic». For
Zoomed out resampling you can choose between «Nearest Neighbour» and «Average». You can also set the
Oversampling value (between 0.0 and 99.99 - a large value means more work for QGIS - the default value is
2.0).

Imbundititirea contrastului

Contrast enhancement options can be applied to Single band gray, Multi band color (byte/band) or Multi band color
(>byte/band). For each, you can set:

* the Algorithm to use, whose values can be «No stretch», «Stretch to MinMax», «Stretch and Clip to MinMax»
or «Clip to MinMax»

e the Limits (minimum/maximum) to apply, with values such as «Cumulative pixel count cut», «Mini-
mum/Maximum», «Mean +/- standard deviation».

For rasters rendering, you can also define the following options:
* Limitele reducerii numdrului cumulat de pixeli
* Multiplicator pentru Abaterea Standard

Depanare

. & Map canvas refresh to debug rendering duration in the Log Messages panel.
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9.1.6 Canvas and Legend Settings

(5} Options | Canvas & Legend ?

w Default map appearance (overridden by project properties)
”~

Selection color | Background color -
w Layer legend

i Double-dlick action in legend Open layer properties
[ pisplay dassification attribute in layer titles

-

WMS getl egendGraphic Resolution |D

|E| Map Tips

Delay (ms) |BSD

¥ canvas & Legend

o0
v Cancel

Help

Fig. 9.5: Canvas and Legend Settings

These properties let you set:

* the Default map appearance (overridden by project properties): the Selection color and Background color.

» Layer legend interaction:

— Double click action in legend ' ! . You can either «Open layer properties», «Open attribute table» or

«Open layer styling dock» with the double click.

- Display classification attribute names in the Layers panel, e.g. when applying a categorized or rule-

based renderer (see Symbology Properties for more information).
— the WMS getLegendGraphic Resolution
¢ the Delay in milliseconds of layers map tips display

9.1.7 Map tools Settings

This tab offers some options regarding the behavior of the Identify tool.

* Search radius for identifying features and displaying map tips is a tolerance distance within which the identify

tool will depict results as long as you click within this tolerance.

* Highlight color allows you to choose with which color features being identified should be highlighted.

* Buffer determines a buffer distance to be rendered from the outline of the identify highlight.

* Minimum width determines how thick should the outline of a highlighted object be.
Instrumentul de masura

* Defineste Culoarea benzii elastice a instrumentelor de masurare

¢ Definire Numdr de zecimale

. & Keep base unit to not automatically convert large numbers (e.g., meters to kilometers)

e Preferred distance units: options are «Meters», «Kilometers», «Feet», «Yards», «Miles», «Nautical Miles»,

«Centimeters», «Millimeters», «Degrees» or «Map Units»

e Preferred area units: options are «Square meters», «Square kilometers», «Square feet», «Square yards», «Squ-
are miles», «Hectares», «Acres», «Square nautical miles», «Square centimeters», «Square millimeters», «Squ-

are degrees» or «Map Units»
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@]
L

\ General

‘:{:\) System

[==1
B2 Data Sources

Options | Map Tools

v Identify

Search radius for identifying features and displaying map tips | 2,00 mm 2|
Highlight color |—|'| Buffer |0,50mm |2 Minimum width | 1,00 mm |5

¥ Measure tool

Rubberband color |_ H
4 Rendering —
Decimal places [3 =
[ Canvas &
Legend Keep base unit v

Preferred distance units | Meters

"%, Map Tools
g colors Preferred area units | Square meters - |
Preferred angle units | Degrees .|
B pigitizing
m T v Zooming
h;i GDAL Zoom Factor 200% |:|
Variables v Predefined scales
& Authentication [EEERITGLI =@
1:500000 —
=T Network 1:250000 =]
= 1:100000 |;|
Locator 1:50000 =
1:25000
1:10000 —
A Advanced 1-5000 |:|
. 1:2500 =
Acceleration PR, b |§|
0 Processing
| @Help | | % cancel H «/ OK ]

Fig. 9.6: Map tools Settings in QGIS
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* Preferred angle units: options are «Degrees», «Radians», «Gon/gradians», «Minutes of arc», «Seconds of
arc», «Turns/revolutions», milliradians (SI definition) or mil (NATO/military definition)

Deplasare si transfocare
¢ Define a Zoom factor for zoom tools or wheel mouse
Scari predefinite
Here, you find a list of predefined scales. With the EEIL] and = buttons you can add or remove your personal scales.

You can also import or export scales from/to a . XML file. Note that you still have the possibility to remove your
changes and reset to the predefined list.

9.1.8 Setarile Culorilor

W O pti ons | Colors
w Color schemes
. General
d Mew layer colors s —
} System Color Label il
#436173
CRS : =
#3b6241 3
Dlata Sources
2200 L
Rendering
{3500
| Canvas & Legend
J #890031 8
Map Tools 700068
#6200db -
[
Ok Cancel Help
[

Fig. 9.7: Setérile Culorilor

This menu allows you to create or update palettes of colors used throughout the application in the color selector widget.
You can choose from:

* Recent colors showing recently used colors

e Standard colors, the default palette of colors

* Project colors, a set of colors specific to the current project (see Default Styles Properties for more details)
* New layer colors, a set of colors to use by default when new layers are added to QGIS

* or custom palette(s) you can create or import using the ... button next to the palette combobox.

By default, Recent colors, Standard colors and Project colors palettes can not be removed and are set to appear in the
color button drop-down. Custom palettes can also be added to this widget thanks to the Show in Color Buttons option.

For any of the palettes, you can manage the list of colors using the set of tools next to the frame, ie:

. ':II'I'II:I Add or = Remove color

. Copy or Paste color

— =
. B Import or Export the set of colors from/to . gp1 file.

Double-click a color in the list to tweak or replace it in the Color Selector dialog. You can also rename it by double-
clicking in the Label column.
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9.1.9 Digitizing Settings

Options | Digitizing &

FY

¥ Feature creation

\ General Suppress attribute form pop-up after Feature creation
} System Reuse last entered attribute values
& CRS Validate geometries QGIS -
Data Sources Default Z value 0,000 =
' Rendering v Rubberband
E:g?:?\ii& Line width |1 |2/ Line color | [ ~ Fill color M
B¥ Map Tools Don't update rubber band during vertex editing
% Colors ¥ Snapping
v Digitizing Enable snapping by default
ﬁ T Default snap mode Vertex -
. Default snapping tolerance 12,00000 </ pixels -
@ GDAL e g
' Search radius for vertex edits 10,00000 </ pixels -
Variables
Display main dialog as (restart required) Dialog -
a) .
@ Authentication snapping marker color ——
== Network Show snapping tooltips
Enable snapping on invisible Features (not shewn on the map canvas)
Locator
A Advanced ¥ Vertex markers
Acceleration v Show markers only for selected features
e . Marker style Cross -
-,C:}: Processing
Marker size 3 b
w Curve offset tool
Join style Round -
Quadrant segments 8 =
Miter limit 5,00 =~
@Help % Cancel « OK

Fig. 9.8: Digitizing Settings in QGIS

This tab helps you configure general settings when editing vector layer (attributes and geometry).

Creare entitate

. & Suppress attribute form pop-up after feature creation: this choice can be overridden in each layer properties
dialog.

. & Reuse last entered attribute values.

 Validate geometries. Editing complex lines and polygons with many nodes can result in very slow rendering.
This is because the default validation procedures in QGIS can take a lot of time. To speed up rendering, it is
possible to select GEOS geometry validation (starting from GEOS 3.3) or to switch it off. GEOS geometry
validation is much faster, but the disadvantage is that only the first geometry problem will be reported.

Note that depending on the selection, reports of geometry errors may differ (see Types of error messages and
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their meanings)
* Default Z value to use when creating new 3D features.
Banda elastica
¢ Define Rubberband Line width, Line color and Fill color.
e Don't update rubberband during vertex editing.

Acrosare
. & Enable snapping by default activates snapping when a project is opened

¢ Define Default snap mode ' - («Vertex», «Vertex and segment», «Segment»)
* Defineste Toleranta de acrosare implicitd, In unitdti de harté sau in pixeli
* Defineste Raza de cdutare pentru editarea vertecsilor, in unititi de hartd sau in pixeli

* Display main dialog as (restart required): set whether the Advanced Snapping dialog should be shown as «Di-
alog» or «Dock».

* Snapping marker color

. & Show snapping tooltips such as name of the layer whose feature you are about to snap. Helpful when multiple
features overlap.

. & Enable snapping on invisible features (not shown on the map canvas)

Simbolurile vertexului

. & Aratd simbolurile numai pentru entitdtile selectate

 Define vertex Marker style ' A («Cross» (default), «Semi transparent circle» or «None»)

e Define vertex Marker size (in millimeter)
Instrument pentru curba de decalare
The next 3 options refer to the G) Offset Curve o0 in Digitizare avansatci. Through the various settings, it is possible
to influence the shape of the line offset. These options are possible starting from GEOS 3.3.

* Join style: «Round», «Mitre» or «Bevel»

* Segmentele cvadrantului

o Miter limit

9.1.10 Layouts Settings

Valori implicite pentru compozitie
You can define the Default font used within the print layout.

Aspectul grilei

* Definiti Stilul grilei ' hd («Solid», «Puncte», «Cruciulite»)
¢ Definiti Culoarea grilei

Grila si de ghidaje implicite

1,00 &

* Definiti Spatierea grilei

« Define the Grid offset 1:%°_%l for X and Y

.. o e A
* Definiti Toleranta acrosdrii 2% _~1,

Layout Paths
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Options | Layouts X

-

v Layout defaults

‘. General I
- Default font Abyssinica SIL -
AR system
v Grid appearance
CRS
Grid style Dots ~ | Grid color [
Data Sources
Rendering v Grid and guide defaults
[~ Canvas & Grid spacing 10,00 mm ~| Grid offset x: 0,00 Sl ly:000 =
Legend l
Snap tolerance 5px =
BER map Tools
% colors v Layout Paths
&4 Digitizing Path(s) to search for extra print templates o | =
@Help % Cancel « OK

Fig. 9.9: Layouts Settings in QGIS

* Define Path(s) to search for extra print templates: a list of folders with custom layout templates to use while
creating new one.

9.1.11 Setarile GDAL

GDAL is a data exchange library for vector and raster files. It provides drivers to read and or write data in different
formats. The GDAL tab currently exposes the drivers for raster formats with their capabilities.

GDAL driver options

This frame provides ways to customize the behavior of drivers that support read and write access:

* Edit create options: allows you to edit or add different profiles of file transformation, i.e. a set of predefined
combinations of parameters (type and level of compression, blocks size, overview, colorimetry, alpha...) to
use when outputting raster files. The parameters depend on the driver.

Create Options - GTiff Driver X

Profile | High compression -

#=New ||=Remove || % Reset

Name Value
1| COMPRESS DEFLATE
2|/ PREDICTOR 2
3| ZLEVEL 9
g | = || validate Help

*® Cancel

Fig. 9.10: Sample of create options profile (for GeoTiff)
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The upper part of the dialog lists the current profile(s) and allows you to add new ones or remove any of them.
You can also reset the profile to its default parameters if you have changed them. Some drivers (eg, GeoTiff)
have some sample of profiles you can work with.

At the bottom of the dialog:
— The EI'T-J button lets you add rows to fill with the parameter name and value

— The = button deletes the selected parameter

Click the Validate button to check that the creation options entered for the given format are valid

Use the Help button to find the parameters to use, or refer to the GDAL raster drivers documentation.

* Edit Pyramids Options

Create Options - pyramids oo

Overview format External (GTiff .ovr) -
Resampling method | Average -
Levels 2 4 8 16 32 64

Custom levels

Create Options

Profile | High compression -

COMPRESS_OVERVIEW=DEFLATE PREDICTOR_OVERVIEW=2 ZLEVEL=9
% Cancel « OK

Fig. 9.11: Sample of Pyramids profile

GDAL drivers

In this frame, you can define which GDAL driver is to use to read and/or write files, as in some cases more than one
GDAL driver is available.

Sfat: Double-click a driver that allows read and write access (rw+ (v) ) opens the Edit Create options dialog for
customization.

9.1.12 Variables Settings

The Variables tab lists all the variables available at the global-level.

It also allows the user to manage global-level variables. Click the I:Il'l:l-l:| button to add a new custom global-level variable.
Likewise, select a custom global-level variable from the list and click the = button to remove it.

More information about variables in the Storing values in Variables section.
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Options | GDAL %

GDAL driver options

Edit Create Options

Edit Pyramids Options

In some cases more than one GDAL driver can be used to load the same raster Format. Use the

ext Flags  Description =
asc rwv Arc/Info ASCII Grid
ace2 rov ACE2
gen rw+v  ARC Digitized Raster Graphics
rov Arc/Info Binary Grid
rov AIrSAR Polarimetric Image
rwv Azavea Raster Grid Format
ro Bathymetry Attributed Grid
qif rov Graphics Interchange Format (.gif)

blx rwv Magellan topo (.blx)
bmp rw+v  MS Windows Device Independent Bitmap
rov Maptech BSB Nautical Charts

.. General .
2 GTiff A
» System
GDAL drivers
CRS
E Data Sources list below to specify which to use.
> : Name
4  Rendering v AAIGrid
B Canvas & V! ACE2
Legend Y ADRG
v AIG
BE® map Tools v/ AirSAR
v ARG
% Colors v! BAG
ﬂ v| BIGGIF
Digitizin v} BLX
gitizing v BMP
il Layouts Y BSB
v BT
v CAD
x. GDAL v| CALS
) v| CEOS
Variables V| COASP
P - v COSAR
g Authentication v CPG
v CTable2
v CTG
v| DERIVED
v DIMAP
v| DIPEX
v DODS
v DOQ1

Acceleration ‘

-C:)- Processing

@Help

bt rw+v VTP .bt (Binary Terrain) 1.3 Fermat
dwg rov AutoCAD Driver
w CALS (Type 1)
rov CEOS Image
hdr ro DRDC COASP SAR Processor Raster
rov COSAR Annotated Binary Matrix (TerraSAR-X|
ro Convair PolGASP
rw+v  CTable2 Datum Grid shift
rov USGS LULC Composite Theme Grid
ro Derived datasets using VRT pixel functions
rov SPOT DIMAP
rov DIPEx
ro DAP 3.x servers
rov USGS DOQ (Old style) =

% canel

Fig. 9.12: GDAL Settings in QGIS

Options | Variables x

Expression Variables

Variable
E Data Sources ¥ Global
- qgis_locale
4 Rendering qgis_os_name
qgis_platform

Canvas & Legend .
qgis_release_name

qgis_short_version
qgis_version
qgis_version_no
user_account_name
user_full_name
employee number

I! Map Tools
% Colors
ﬂ Digitizing
ﬁ Layouts
@ GDAL

8 Variables

a Authentication

@Help

Value
‘en
linux'
‘desktop’
‘Madeira’

3.4
'3.4.3-Madeira’

30403
e
P

"12345'

work_department 'Map Laboratory'

g || =

# Cancel

Fig. 9.13: Variables Settings in QGIS
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9.1.13 Authentication Settings

In the Authentication tab you can set authentication configurations and manage PKI certificates. See Sistem de Au-
tentificare for more details.

Options | Authentication
S

%, General Configurations

‘:{:\} System URI Type i

Basic

ES5 Data Sources
/ .
4 Rendering
% Colors
[ canvas & Legend
|“ Map Tools

* Composer
|ﬂ Digitizing

&’ GDAL

CRS

= Locale

@ Authentication

Management

MNek k . . —
Sawor &, Installed Plugins & Manage Certificates 2¢ Utilities +

Variables

Maote: Editing writes directly to authentication database

A Advanced Help Cancel l OK J

Fig. 9.14: Authentication Settings in QGIS

9.1.14 Network Settings

Generalitati

* Definiti Adresa de cdutare WMS ca fiind, in mod implicit, http://geopole.org/wms/search?
search=\%1\&type=rss

* Definire Timpul de asteptare pentru cererile de retea (ms) - implicit este 60000
* Define Default expiration period for WMS Capabilities (hours) - default is 24
* Definire Perioada de expirare prestabilitd pentru pldcutele WMS-C/WMTS (ore) - implicit este 24
» Define Max retry in case of tile or feature request errors
* Definire User-Agent
Setarile memoriei tampon

Defines the Directory and a Size for the cache. Also offers tools to automatically clear the connection authentication
cache on SSL errors (recommended).

Proxy for web access
. & Use proxy for web access

* Set the Proxy type =19 according to your needs and define «Host» and «Port». Available proxy types are:
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Options | Network

General

WMS search address |http:ngopoIe.0rg,fwmsfsearch?search=%1&type=rss |

Timeout for network requests (ms) | 30000 |3

Default expiration period for WMS capabilities (hours) |24 |3 |
E R — Default expiration period for WMS-C/WMTS tiles (hours) |24 |3

Max retry in case of tile or feature request errors |3 |3

Rendering

User-Agent | Mozilla/5.0 |

Cache settings

“,,_ Map Tools
% Colors

B4 oigitizing Size [KiB] | 51200 <l (@]

m Layouts

@ con

Content | Authentication

Directory |_.f}"0me_.fjul en/.cache/QGIS/QGIS3 | |:|

w v Use proxy for web access

Proxy type | HttpProxy b | Default uses system's proxy

Variables

Host [192.168.1.3 |

a Authentication

Port [8080) |
!—‘ Network Authentication
Locator Configurations | Basic

Choose or create an authentication configuration

A Advanced

o suenscaton = || |8

Configurations store encrypted credentials in the QGIS authentication database.

Mo proxy for (URLs starting with) |§| |E|

WWW.proprietary-gis.com

| ElHelp | | @cancel |’ ok ]

Fig. 9.15: Setirile proxy din QGIS
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Default Proxy: Proxy is determined based on system’s proxy

Socks5Proxy: Generic proxy for any kind of connection. Supports TCP, UDP, binding to a port (incoming
connections) and authentication.

HipProxy: Implemented using the ,, CONNECT” command, supports only outgoing TCP connections;
supports authentication.

HipCachingProxy: Implemented using normal HTTP commands, it is useful only in the context of HTTP
requests.

FtpCachingProxy: Implemented using an FTP proxy, it is useful only in the context of FTP requests.
Credentials of proxy are set using the authentication widget.

Excluding some URLs can be added to the text box below the proxy settings (see Figure_Network_Tab). No proxy
will be used if the target url starts with one of the string listed in this text box.

If you need more detailed information about the different proxy settings, please refer to the manual of the underlying
QT library documentation at https://doc.qt.io/qt-5.9/qnetworkproxy.html#ProxyType-enum

Sfat: Folosirea Proxi-urilor

Using proxies can sometimes be tricky. It is useful to proceed by «trial and error» with the above proxy types, to
check if they succeed in your case.

9.1.15 Locator Settings

The Locator tab allows to configure the Locator bar, a quick search widget available on the status bar that helps
you perform searches anywhere in the application. It provides some default filters (with prefix) to use:

* Project layers (1): finds and selects a layer in the Layers panel.
* Project layouts (p1): finds and opens a print layout.
* Actions (. ): finds and executes a QGIS action; actions can be any tool or menu in QGIS, opening a panel...

* Active layer features (£): searches for matching attributes in any field from the current active layer and zooms
to the selected feature.

* Features in all layers (af): searches for matching attributes in the display name of each searchable layers and
zooms to the selected feature.

¢ Calculator (=): allows evaluation of any QGIS expression and, if valid, gives an option to copy the result to the
clipboard.

* Spatial bookmarks (b): finds and zooms to the bookmark extent.
* Settings (set): browses and opens project and application-wide properties dialogs.
* Processing (a): searches and opens a Processing algorithm dialog.

 Edit selected features (e £): gives quick access and runs a compatible modify-in-place Processing algorithm on
the active layer.

For each filter, you can customize the filter, set whether it is enabled by default or not. The set of default locator filters
can be extended by plugins, eg for OSM nominatim searches, direct database searching, layer catalog searches.

The locator search bar can be activated pressing Ct r1+K. Type your text to perform a search. By default, results are
returned for all enabled locator filters but you can limit the search to a certain filter by prefixing your text with the
locator filter prefix, ie. typing 1 cad will return only the layers whose name contains cad. Click on the result to
execute the corresponding action, depending on the type of item.

Searching is handled using threads, so that results always become available as quickly as possible, regardless of
whether any slow search filters may be installed. They also appear as soon as each result is encountered by each filter,
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which means that e.g. a file search filter will show results one by one as the file tree is scanned. This ensures that the
Ul is always responsive even if a very slow search filter is present (e.g. one which uses an online service).

Sfat: Quick access to the locator’s configurations

Click on the {:‘lt icon inside the locator widget on the status bar to display the list of filters you can use and a Configure
entry that opens the Locator tab of the Settings [7] Options... menu.

Options | Locator B

Locator Filters
B map Tools Filter Prefix Enabled Default Configuration
% Colors Project Layers l v v
&4 pigitizing Project Layouts pl v v
n e Actions . v
] Active Layer Features F v
hs GDAL
' Features In All Layers af v
Variables
. Calculator = v
Authenticatio
- Spatial Bookmarks b v v
Network Settings set v v
Q) Locator Processing Algorithms a v v
A\ Advanced Edit Selected Features ef v v
Acceleration
¥ Processin ,
-¢- - @Help % Cancel < oK

-

Fig. 9.16: Locator Settings in QGIS

9.1.16 Advanced Settings

All the settings related to QGIS (UI, tools, data providers, Processing configurations, default values and paths, plu-
gins options, expressions, geometry checks...) are saved in a QGIS/QGIS3. ini file under the active user profile
directory. Configurations can be shared by copying this file to other installations.

From within QGIS, the Advanced tab offers a way to manage these settings through the Advanced Settings Editor.
After you promise to be careful, the widget is populated with a tree of all the existing settings, and you can edit their
value. Right-click over a setting or a group and you can delete it (to add a setting or group, you have to edit the
QGIS3.1ini file). Changes are automatically saved in the QGIS3. ini file.

Atentionare: Avoid using the Advanced tab settings blindly

Be careful while modifying items in this dialog given that changes are automatically applied. Doing changes
without knowledge can break your QGIS installation in various ways.
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Options | Advanced *

Advanced Settings Editor

." b= uzels Sekting Type Value Description
- 3/ PythonPlugins
% SR GdalTools bool true
&4 e MetaSearch bool true
db_manager bool true
ﬁ g processing bool true
ayouls ~ 5 app
2 » 5 plugin_repositories
@M GDAL maxRecentProjects int 20
minTaskLengthForSyste... int 5
Variables ~ 5 browser
A expandedPaths QstringList  Favorites:
gm Authenticatio ¥ 5 locale
userLocale QsString en_UsS
=% Network » 3 migration
= » 5 qgis
el » 5 colors
» _E_ core
& Advanced » 5 help.
» [5 providers
Acceleration
-'¢'- Processing @Help # cancel  OK

-

Fig. 9.17: Advanced Settings tab in QGIS

9.1.17 Acceleration Settings

OpenCL acceleration settings.

Depending on your hardware and software, you may have to install additional libraries to enable OpenCL acceleration.
9.1.18 Processing Settings

The Processing tab provides you with general settings of tools and data providers that are used in the QGIS
Processing framework. More information at Cadrul de procesare al QGIS.

9.2 Working with User Profiles

The Sertings [2] User Profiles menu provides functions to set and access user profiles. A user profile is a unified
application configuration that allows to store in a single folder:

« all the global settings, including locale, projections, authentication settings, color palettes, shortcuts. ..
* GUI configurations and customization

* installed plugins and their configurations

* project templates and history of saved project with their image preview

* processing settings, logs, scripts, models.

By default, a QGIS installation contains a single user profile named default. But you can create as many user
profiles as you want:

1. Click the New profile... entry.

2. Youll be prompted to provide a profile name, creating a folder of the same name under ~/
<UserProfiles>/ where:
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Options | Acceleration

_ Some of the internal C++ processing core algorithms and renderers can take advantage of an OpenCL compatible
~ device to increase the performances.

&R Mmap Tools QGIS OpenCL support is highly experimental and can crash QGIS because of bugs in the underlying libraries,

enable at your own risk!
% Colors

ﬂ Digitizing

Enable OpenCL acceleration

GDAL
Variables

Authentication

¥ Acceleration

Fig. 9.18: Acceleration tab

Options | Processing
Q Setting Value

=S, v ¥ General |

.. General |
Default output raster layer extension Lif ‘
2.
A system Default output vector layer extension gpkg
#¢ Invalid Features filtering Stop algorithm execution when a geometry is inv... |
— Keep dialog open after running an algorithm v
Data Sources
S Max Threads 1 |
Q." Rendering Output Folder Jtmp/processing/outputs ‘
Canvas & #¢ Post-execution script
Legend ” . .
Pre-execution script
&N Map Tools #¢ Prefer output filename For layer names v
Ml colors show algorithms with known issues
S #& show layer CRS definition in selection boxes
ﬂ Digitizing
Show tooltip when there are disabled providers
ﬂ Layouts % style for line layers
@ coaL style for point layers
: Style for polygon layers
L Style for raster layers
a Authentication 4+ Warn before executing if parameter CRS's do not match v
b = Menus Reset to defaults
=%, Network
= » %: Models
Locator » % Providers
A Advanced b @ Scripts

Acceleration

* Processing @Help % cancel |

Fig. 9.19: Processing Settings tab in QGIS
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« ~ represents the HOME directory, which on £7 Windows is usually something like C:\Users\
(user).

* and <UserProfiles> represents the main profiles folder, i.e.:

-4 .local/share/QGIS/QGIS3/profiles/

- £7 pAppData\Roaming\QGIS\QGIS3\profiles\

- X Library/Application Support/QGIS/QGIS3/profiles/
The user profile folder can be opened from within QGIS using the Open Active Profile Folder.
3. A new instance of QGIS is started, using a clean configuration. You can then set your custom configurations.

If you have more than one profile in your QGIS installation, the name of the active profile is shown in the application
title bar between square brackets.

As each user profile contains isolated settings, plugins and history they can be great for different workflows, demos,
users of the same machine, or testing settings, etc. And you can switch from one to the other by selecting them in
the Settings [7] User Profiles menu. You can also run QGIS with a specific user profile from the command line.

Unless changed, the profile of the last closed QGIS session will be used in the following QGIS sessions.

Sfat: Run QGIS under a new user profile to check for bug persistence

When you encounter weird behavior with some functions in QGIS, create a new user profile and run the commands
again. Sometimes, bugs are related to some leftovers in the current user profile and creating a new one may fix them
as it restarts QGIS with the new (clean) profile.

9.3 Proprietati Proiect

In the properties window for the project under Project [2] Project Properties, you can set project-specific options. The
project-specific options overwrite their equivalent in the Opfions dialog described above.

9.3.1 General Properties

In the General tab, the General settings let you:
* see the location of the project file

* set the folder for the project home (available in the Project Home item in the browser). The path can be
relative to the folder of the project file (type it in) or absolute. The project home can be used for storing data
and other content that is useful for the project.

* give a title to the project beside the project file path
* choose the color to use for features when they are selected
* choose the background color: the color to use for the map canvas

« set whether the path to layers in the project should be saved as absolute (full) or as relative to the project file
location. You may prefer relative path when both layers and project files can be moved or shared or if the
project is accessed from computers on different platforms.

* choose to avoid artifacts when project is rendered as map tiles. Note that checking this option can lead to
performance degradation.

Calculating areas and distances is a common need in GIS. However, these values are really tied to the underlying
projection settings. The Measurements frame lets you control these parameters. You can indeed choose:

» the Ellipsoid, on which distance and area calculations are entirely based; it can be:
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— None/Planimetric: returned values are in this case cartesian measurements.
— a Custom one: you’ll need to set values of the semi-major and semi-minor axes.

— or an existing one from a predefined list (Clarke 1866, Clarke 1880 IGN, New International 1967, WGS
84...).

o the units for distance measurements for length and perimeter and the units for area measurements. These
settings, which default to the units set in QGIS options but then overrides it for the current project, are used in:

Bara de actualizare a cAmpului din tabela de atribute

Operatiunile din calculatorul de cAampuri

Identify tool derived length, perimeter and area values

Unitatea implicitd se afiseazd in dialogul de mdsurare

The Coordinate display allows you to choose and customize the format of units to use to display the mouse coordinate
in the status bar and the derived coordinates shown via the identify tool.

Finally, you can set a Project predefined scales list, which overrides the global predefined scales.

Project Properties | General X

¥ General Settings

& General Project File /tmp/qgisdemo.qgs.qgz
" ek Project home
o Project title Demo
& CRs !
., Selection color ¥ Background color v
%" Default Styles
Save paths relative -
Data Sources
E Avoid artifacts when project is rendered as map tiles (degrades performance)
=! Relations
¥ Measurements
VELEDIES L
Elllpspld . None / Planimetric -
@ (For distance and area calculations)
S} Macros
) Semi-major Semi-minor
QGIS Server ) .
Units for distance measurement Meters -
Units for area measurement Square meters -
v Coordinate Display
Display coordinates using | Decimal degrees -
Precision e Automatic Manual
w || Project Predefined Scales
Generate Project Translation File
Source language == American English - Generate TS File

@Help « Apply || % cancel

Fig. 9.20: General tab of the Project Properties dialog
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9.3.2 Metadata Properties

The Metadata tab allows detailed metadata to be defined, including (among the others): author, creation date, langu-
age, abstracts, categories, keywords, contact details, links, history. There is also a validation functionality that checks
if specific fields were filled, anyway this is not enforced. See vector layer metadata properties for some details.

9.3.3 CRS Properties

Nota: For more information on how QGIS handles project projection, please read the dedicated section at Lucrul
cu Proiectii.

PN
The “* CRS tab helps you set the coordinate reference system to use in this project. It can be:

. & No projection (or unknown/mon-Earth projection): layers are drawn based on their raw coordinates
* or an existing coordinate reference system that can be geographic, projected or user-defined. Layers added to

the project are translated on-the-fly to this CRS in order to overlay them regardless their original CRS.

PN

The “*" CRS tab also helps you control the layers reprojection settings by configuring the datum transformation
preferences to apply in the current project. As usual, these override any corresponding global settings. See Datum
Transformations for more details.

9.3.4 Default Styles Properties
The Default Styles tab lets you control how new layers will be drawn in the project when they do not have an existing
.agml style defined. You can:

* Set default symbols (Marker, Line, Fill) to apply depending on the layer geometry type as well as a default Color
Ramp

* Apply a default Opacity to new layers

. & Assign random colors to symbols, modifying the symbols fill colors, hence avoiding same rendering for all
layers.

L T4
Using the B2 Style Manager button, you can also quickly access the Style Manager dialog and configure symbols and
color ramps.
There is also an additional section where you can define specific colors for the running project. Like the global colors,

Yyou can:

. ':II'I'II:I Add or = Remove color

. Copy or Paste color

=
. Import or Export the set of colors from/to . gpl file.

Double-click a color in the list to tweak or replace it in the Color Selector dialog. You can also rename it by double-
clicking in the Label column.

These colors are identified as Project colors and listed as part of color widgets.

Sfat: Use project colors to quickly assign and update color widgets

Project colors can be refered to using their label and the color widgets they are used in are bound to them. This means
that instead of repeatedly setting the same color for many properties and, to avoid a cumbersome update you can:

1. Define the color as a project color
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»! Project Properties | Default Styles

w Default Symbols

© Marker . dot orange ~| LA

%" Line B effect neon ~| LA

[ . gradient purple fil ~ | LA

#¢ Color Ramp . Magma | LA
& Default Styles v Options

E Data Sources Opadity I 100,0 % S

Assign random colors to symbals

=. Relations
:f Style Manager
Variables
= w Project Colors
{.@ Macros Label ~ | ek
- color_01 =
QGIS Server
color_02 55
5
color 03
#chlele
S|
#33742d v

Concel | [ mooty | | b

Fig. 9.21: Default Styles tab

2. Click the data defined override widget next to the color property you want to set

3. Hover over the Color menu and select the project color. The property is then assigned the expression pro-—
ject_color ('color_label') and the color widget reflects that color.

4. Repeat steps 2 and 3 as much as needed

5. Update the project color once and the change is reflected EVERYWHERE it’s in use.

9.3.5 Data Sources Properties

In the Data Sources tab, you can:

o ! Automatically create transaction groups where possible: When this mode is turned on, all (postgres) layers
from the same database are synchronised in their edit state, i.e. when one layer is put into edit state, all are,
when one layer is committed or one layer is rolled back, so are the others. Also, instead of buffering edit
changes locally, they are directly sent to a transaction in the database which gets committed when the user
clicks save layer. Note that you can (de)activate this option only if no layer is being edited in the project.

o ! Evaluate default values on provider side: When adding new features in a PostgreSQL table, fields with
default value constraint are evaluated and populated at the form opening, and not at the commit moment.
This means that instead of an expression like nextval ('serial'), the field in the Add Feature form will
display expected value (e.g., 25).

o . Trust project when data source has no metadata: To speed up project loading by skipping data checks.
Useful in QGIS Server context or in projects with huge database views/materialized views. The extent of layers
will be read from the QGIS project file (instead of data sources) and when using the PostgreSQL provider the
primary key unicity will not be checked for views and materialized views.

» Configure the Layers Capabilities, i.e.:
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— Set (or disable) which layers are identifiable, i.e. will respond to the identify tool. By default,
layers are set queryable.

— Set whether a layer should appear as read—only, meaning that it can not be edited by the user, regar-
dless of the data provider’s capabilities. Although this is a weak protection, it remains a quick and handy
configuration to avoid end-users modifying data when working with file-based layers.

— Define which layers are searchable, i.e. could be queried using the locator widget. By default, layers
are set searchable.

— Define which layers are defined as required. Checked layers in this list are protected from inadvertent
removal from the project.

The Layers Capabilities table provides some convenient tools to:

— Select multiple cells and press Toggle Selection to have them change their checkbox state;

-0 Show spatial layers only, filtering out non-spatial layers from the layers list;

- ﬂ Filter layers... and quickly find a particular layer to configure.

Project Properties | Data Sources &

Automatically create transaction groups where possible

\.

\, General Evaluate default values on provider side
!‘ Metadata Trust project when data source has no metadata
¥ Layers Capabilities
CRS
. Layer Identifiable Read-only Searchable Required
" Default Styles % landcover v

. " landcover_RGB v
L bAEe e = SR_50M alaska nad v
= : — rivers v v
= FEaieE ® airports v v
Variables - regions v v
Show spatial layers only | <. Filter layers...
{.@ Macros

QGIS Server @Help « Apply || % cancel

Fig. 9.22: Data Sources tab

9.3.6 Relations Properties

The Relations tab is used to define 1:n relations. The relations are defined in the project properties dialog. Once
relations exist for a layer, a new user interface element in the form view (e.g. when identifying a feature and opening
its form) will list the related entities. This provides a powerful way to express e.g. the inspection history on a length
of pipeline or road segment. You can find out more about 1:n relations support in Section Creating one or many to
many relations.
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Project Properties | Relations <

Name ~ Referenced Layer Referenced Field Referencing Layer Referencing Field Id Strength

\?.._ General 1| airport_regions |regions 1D airports fk_region airport_region_fk Association

m Metadata

& crs

¥ Default Styles

B8 Data sources
—‘h Relations
Variables

‘.@ Macros #rAdd Relation | | = Discover Relations

QGIS Server @Help </ Apply || % cancel </ OK

Fig. 9.23: Relations tab

9.3.7 Variables Properties

The Variables tab lists all the variables available at the project’s level (which includes all global variables). Besides, it
also allows the user to manage project-level variables. Click the Ifl-l:l-l:| button to add a new custom project-level variable.

Likewise, select a custom project-level variable from the list and click the "= button to remove it. More information
on variables usage in the General Tools Storing values in Variables section.

9.3.8 Macros Properties

The Macros tab is used to edit Python macros for projects. Currently, only three macros are available: openPro—
ject (), saveProject () and closeProject ().

9.3.9 QGIS Server Properties

The tab QGIS Server allows you to configure your project in order to publish it online. Here you can define information
about the QGIS Server WMS and WES capabilities, extent and CRS restrictions. More information available in
section Configure your project and subsequent.

9.4 Personalizare

The customization dialog lets you (de)activate almost every element in the QGIS user interface. This can be very
useful if you want to provide your end-users with a «light» version of QGIS, containing only the icons, menus or
panels they need.

Nota: Pentru aplicarea modificarilor, trebuie s reporniti QGIS.

Ticking the oA Enable customization checkbox is the first step on the way to QGIS customization. This enables the
toolbar and the widget panel from which you can uncheck and thus disable some GUI items.

Elementul configurabil poate fi:
* a Menu or some of its sub-menus from the Bara de Meniuri
* un Intreg Panou (see Panouri si Bare de Instrumente)

« the Status bar described in Bara de Stare or some of its items
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Project Properties | Macros

v| Python macros

\-__.__ Tl 1 —def openProject():
2 msgbar = -iface.messageBar()
a‘ Metadata 3 - msgbar.pushMessage( 'WARNING', - 'project.contains.sensitive-data’,
4 QgsMessageBar.WARNING, 10) -
5
6 —def . saveProject():
%  Default Styles ; pass
[, 7] Identify Layers 9 —def . closeProject(}):
" 10 pass
EB= Data Sources 11
EE Relations
Variables
Macros
[~ QGIS Server
] >
| @Help |  J/Apply || %cancel || JoK |

Fig. 9.24: Setarile macro din QGIS
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Project Properties | QGIS Server

[¥] v service Capabilities

\-..___ General Short name A name used to identify the root layer. The short name is a text string used for machine-to-machine communication.
n‘ Metadata Title The title should be brief yet descriptive enough to identify this service.
o Organization The name of the service provider.
& RS & P
Online resource  |The web site URL of the service provider.
% Default Styles
Person The contact person name fFor the service.
E Data Sources Position .
B .
g Relations E-Mail The contact person e-mail For the service.
Variables Phone The contact person phone for the service.
{@ Macros
- Abstract
¥ QGIs server
Fees Conditions unknown -
Access constraints | Mone -
Keyword list List of keywords separated by comma to help catalog searching.

» WMS capabilities

» WMTS capabilities

» WFS capabilities (also influences DXF export)
» WCS capabilities

P Test Configuration

@Help « Apply || % cancel

Fig. 9.25: QGIS Server settings tab

¢ a Toolbar: the whole bar or some of its icons

* or any widget from any dialog in QGIS: label, button, combobox...

.

With % Switch to catching widgets in main application v,y can click on an item in QGIS interface that you want to be hidden
and QGIS automatically unchecks the corresponding entry in the Customization dialog. You can also use the Search
box to find items by their name or label.

Once you setup your configuration, click Apply or OK to validate your changes. This configuration becomes the one
used by default by QGIS at the next startup.
The modifications can also be saved ina . ini file using &4 Save ToFile hyy¢ton, This is a handy way to share a common

QGIS interface among multiple users. Just click on /7 Load trom Fie from the destination computer in order to import
the . ini file. You can also run command line tools and save various setups for different use cases as well.

Sfat: Restaureaza cu usurinta setarile QGIS predefinite

The initial QGIS GUI configuration can be restored by one of the methods below:

« unchecking B Enable customization option in the Customization dialog or click the ©%  Check All bytton
« pressing the Reset button in the QSettings frame under Settings 7] Options menu, System tab
¢ launching QGIS at a command prompt with the following command line gqgis —--nocustomization

* setting to false the value of Ul 7] Customization [?] Enabled variable under Settings [7] Options menu, Advanced
tab (see the warning).

In most cases, you need to restart QGIS in order to have the change applied.
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Interface Customization E3

NBEHAF

v| Enable customization
. label

Object name
* V| Menus
¥ V! mLayerMenu
v “ mActionLabeling
v mviewMenu
* | menuDecorations
¥| = mActionDecorationCopyright
v| T mActionDecorationTitle
* |v| mToolbarMenu
¥ mActionToggleLabelToolBar
StatusBar
v| mRotationLabel
Toolbars
v| mLabelToolBar
¥\ “ mActionChangelLabelProperties
V| %, mActionDiagramProperties
v “ mActionLabeling
v| “5 mActionMovelabel
“s mActionPinLabels
“& mActionRotateLabel
“ mactionshowHideLabels
“4 mactionshowPinnedLabels
v “ mActionshowUnplacedLabels
* V| Widgets
» W Mneshank

-

v
v
v
v

@Help & Reset

Label

Layer

Labeling

View

Decorations
Copyright Label...
Title Label...
Toolbars

Label Toolbar

Label Toolbar

Change Label

Diagram Options

Labeling

Move Label and Diagram

Pin/Unpin Labels and Diagrams
Rotate Label

show/Hide Labels and Diagrams
Highlight Pinned Labels and Diagrams
show Unplaced Labels

-

# Cancel

«/ Apply

Fig. 9.26: Dialogul de Personalizare
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9.5 Combinatii de taste

QGIS provides default keyboard shortcuts for many features. You can find them in section Bara de Meniuri. Addi-

O
tionally, the menu option Settings [2] C1C1 Keyboard Shoricuts... allows you to change the default keyboard shortcuts
and add new ones to QGIS features.

Keyboard Shortcuts

new &

Action
| New
. New 3D Map View
" New Blank Project
‘# New GeoPackage Layer...
- New Map View
i New Print Layout...
) New Report...
\J New Shapefile Layer...
¥; New Spatial Bookmark...
#7 New SpatialLite Layer...
! New Temporary Scratch Layer...
New Vector Layer...

1 New Virtual Layer...
1 »

Change Set None

Load... Save... | @Help | % Close

Fig. 9.27: Define shortcut options
Configuration is very simple. Use the search box at the top of the dialog to find a particular action, select it from the
list and click on :
* Change and press the new combination you want to assign as new shortcut
e Set None to clear any assigned shortcut
e or Set Default to backup the shortcut to its original and default value.

Proceed as above for any other tools you wish to customize. Once you have finished your configuration, simply Close

the dialog to have your changes applied. You can also Save the changes as an . XML file and Load them into another
QGIS installation.
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9.6 Running QGIS with advanced settings

9.6.1 Command line and environment variables

We've seen that launching QGIS is done as for any application on your OS. QGIS provides command line options for
more advanced use cases (in some cases you can use an environment variable instead of the command line option).
To get a list of the options, enter gqgis —-help on the command line, which returns:

QGIS is a user friendly Open Source Geographic Information System.
Usage: /usr/bin/ggis.bin [OPTION] [FILE]

OPTION:
[-—version] display version information and exit
[-—snapshot filename] emit snapshot of loaded datasets to given file
[-—width width] width of snapshot to emit
[--height height] height of snapshot to emit
[--lang language] use language for interface text (changes existing.
—override)

[-—project projectfile] load the given QGIS project

[-—extent xmin,ymin, xmax, ymax] set initial map extent

[-—nologo] hide splash screen

[--noversioncheck] don't check for new version of QGIS at startup
[-—noplugins] don't restore plugins on startup

[-—nocustomization] don't apply GUI customization

[-—customizationfile path] use the given ini file as GUI customization
[-—globalsettingsfile path] use the given ini file as Global Settings.

— (defaults)

[-—authdbdirectory path] use the given directory for authentication..
—database

[-—code path] run the given python file on load

[-—defaultui] start by resetting user ui settings to default

[-—hide-browser] hide the browser widget

[-—dxf-export filename.dxf] emit dxf output of loaded datasets to.
—gilven file

[-—dxf-extent xmin,ymin,xmax, ymax] set extent to export to dxf

[-—dxf-symbology-mode none|symbollayer|feature] symbology mode for dxf.
—output

[-—dxf-scale—-denom scale] scale for dxf output

[-—dxf-encoding encoding] encoding to use for dxf output

[-—dxf-map-theme maptheme] map theme to use for dxf output

[-—take—-screenshots output_path] take screen shots for the user.
—documentation

[-—screenshots-categories categories] specify the categories of.
—screenshot to be used (see QgsAppScreenShots::Categories) .

[-—profile name] load a named profile from the user's profiles.
—folder.

[-—profiles—-path path] path to store user profile folders. Will create.
—profiles inside a {path}\profiles folder

[-—version-migration] force the settings migration from older version if._.
—found
[-—openclprogramfolder] path to the folder containing the sources.
—for OpenCL programs.
[-—help] this text
[——] treat all following arguments as FILEs
FILE:

Files specified on the command line can include rasters,
vectors, and QGIS project files (.ggs and .ggz):
1. Rasters - supported formats include GeoTiff, DEM
and others supported by GDAL
2. Vectors - supported formats include ESRI Shapefiles
and others supported by OGR and PostgreSQL layers using

(continues on next page)
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(continuare din pagina precedentd)

the PostGIS extension

Sfat: Example Using command line arguments

You can start QGIS by specifying one or more data files on the command line. For example, assuming you are in the
agis_sample_data directory, you could start QGIS with a vector layer and a raster file set to load on startup
using the following command: gqgis ./raster/landcover.img ./gml/lakes.gml

——version

This option returns QGIS version information.

——snapshot

This option allows you to create a snapshot in PNG format from the current view. This comes in handy when you
have many projects and want to generate snapshots from your data, or when you need to create snapshots of the same
project with updated data.

Currently, it generates a PNG file with 800x600 pixels. The size can be adjusted using the ——width and ~——height
arguments. The filename can be added after ——snapshot. For example:

ggis —--snapshot my_image.png —--width 1000 —--height 600 --project my_project.qggs

—--width

This option returns the width of the snapshot to be emitted (used with ——snapshot).

——height

This option returns the height of the snapshot to be emitted (used with ——snapshot).

—-lang

Based on your locale, QGIS selects the correct localization. If you would like to change your language, you can
specify a language code. For example, qgis —-—-lang it starts QGIS in Italian localization.

——project

Starting QGIS with an existing project file is also possible. Just add the command line option ——project followed
by your project name and QGIS will open with all layers in the given file loaded.
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——extent

To start with a specific map extent use this option. You need to add the bounding box of your extent in the following
order separated by a comma:

——extent xmin,ymin, xmax, ymax

This option probably makes more sense when paired with the ——project option to open a specific project at the
desired extent.

—--nologo

This option hides the splash screen when you start QGIS.

—-noversioncheck

Skip searching for a new version of QGIS at startup.

——noplugins

If you have trouble at start-up with plugins, you can avoid loading them at start-up with this option. They will still be
available from the Plugins Manager afterwards.

——nocustomization

Using this option, any existing GUI customization will not be applied at startup. This means that any hidden buttons,
menu items, toolbars, and so on, will show up on QGIS start up. This is not a permanent change. The customization
will be applied again if QGIS is launched without this option.

This option is useful for temporarily allowing access to tools that have been removed by customization.

——customizationfile

Using this option, you can define a UI customization file, that will be used at startup.

—-—globalsettingsfile

Using this option, you can specify the path for a Global Settings file (. ini), also known as the Default Settin-
gs. The settings in the specified file replace the original inline default ones, but the user profiles» settings wi-
1l be set on top of those. The default global settings is located in your_QGIS_PKG_path/resources/
qgis_global_settings.ini.

Presently, there’s no way to specify a file to write settings to; therefore, you can create a copy of an original settings
file, rename, and adapt it.

Setting the qgis_global_setting. ini file path to a network shared folder, allows a system administrator to
change global settings and defaults in several machines by only editing one file.

The equivalent environment variable is QGIS_GLOBAL_SETTINGS_FILE.
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——authdbdirectory

This option is similar to ——globalsettingsfile, but defines the path to the directory where the authentication
database will be stored and loaded.

——code

This option can be used to run a given python file directly after QGIS has started.

For example, when you have a python file named 1oad_alaska.py with following content:

from ggis.utils import iface

raster_file = "/home/gisadmin/Documents/ggis_sample_data/raster/landcover.img"
layer_name = "Alaska"

iface.addRasterLayer (raster_file, layer_name)

Assuming you are in the directory where the file 1oad_alaska.py is located, you can start QGIS, load the raster
file landcover. img and give the layer the name «Alaska» using the following command:

gqgis —--code load_alaska.py

——defaultui

On load, permanently resets the user interface (UI) to the default settings. This option will restore the panels and
toolbars visibility, position, and size. Unless it’s changed again, the default UI settings will be used in the following
sessions.

Notice that this option doesn’t have any effect on GUI customization. Items hidden by GUI customization (e.g. the
status bar) will remain hidden even using the ——defaultui option. See also the ——nocustomization option.

——hide-browser

On load, hides the Browser panel from the user interface. The panel can be enabled by right-clicking a space in the
toolbars or using the View [7] Panels (Settings [7] Panels in Linux KDE).

Unless it’s enabled again, the Browser panel will remain hidden in the following sessions.

——dxf—*

These options can be used to export a QGIS project into a DXF file. Several options are available:
» —dxf-export: the DXF filename into which to export the layers;
¢ —dxf-extent: the extent of the final DXF file;

o —dxf-symbology-mode: several values can be used here: none (no symbology), symbollayer (Symbol layer
symbology), feature (feature symbology);

* —dxf-scale-denom: the scale denominator of the symbology;
o —dxf-encoding: the file encoding;

o —dxf-map-theme: choose a map theme from the layer tree configuration.
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——take—-screenshots

Takes screenshots for the user documentation. Can be used together with ——screenshots—-categories
to filter which categories/sections of the documentation screenshots should be created (see QgsAppScreen-
Shots::Categories).

—-profile

Loads QGIS using a specific profile from the user’s profile folder. Unless changed, the selected profile will be used
in the following QGIS sessions.

—-profiles-path
With this option, you can choose a path to load and save the profiles (user settings). It creates profiles inside a
{path}\profiles folder, which includes settings, installed plugins, processing models and scripts, and so on.

This option allows you to, for instance, carry all your plugins and settings in a flash drive, or, for example, share the
settings between different computers using a file sharing service.

The equivalent environment variable is QGIS_CUSTOM_CONFIG_PATH.

—--—version—-migration

If settings from an older version are found (e.g., the . ggis2 folder from QGIS 2.18), this option will import them
into the default QGIS profile.

——openclprogramfolder
Using this option, you can specify an alternative path for your OpenCL programs. This is useful for developers while
testing new versions of the programs without needing to replace the existing ones.

The equivalent environment variable is QGIS_OPENCL_PROGRAM_FOLDER.

9.6.2 Deploying QGIS within an organization

If you need to deploy QGIS within an organization with a custom configuration file, first you need
to copy/paste the content of the default settings file located in your_QGIS_PKG_path/resources/
ggis_global_settings.ini. This file already contains some default sections identified by a block starting
with []. We recommend that you keep these defaults values and add your own sections at the bottom of the file. If
a section is duplicated in the file, QGIS will take the last one from top to bottom.

You can change allowVersionCheck=false to disable the QGIS version check.

If you do not want to display the migration window after a fresh install, you need the following section:

[migration]
fileVersion=2
settings=true

If you want to add a custom variable in the global scope:

[variables]
organisation="Your organization"
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To discover the possibilities of the settings INT file, we suggest that you set the config you would like in QGIS Desktop
and then search for it in your INT file located in your profile using a text editor. A lot of settings can be set using the
INT file such as WMS/WMTS, PostGIS connections, proxy settings, maptips. ..

Finally, you need to set the environment variable QGIS_GLOBAL_SETTINGS_FILE to the path of your customi-
zed file.

In addition, you can also deploy files such as Python macros, color palettes, layout templates, project templates. ..
either in the QGIS system directory or in the QGIS user profile.

» Layout templates must be deployed in the composer_templates directory.
* Project templates must be deployed in the project_templates directory.

¢ Custom Python macros must be deployed in the python directory.
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Lucrul cu Proiecti

A Coordinate Reference System, or CRS, is a method of associating numerical coordinates with a position on the
surface of the Earth. QGIS has support for approximately 7,000 standard CRSs, each with different use cases, pros
and cons! Choosing an appropriate reference system for your QGIS projects and data can be a complex task, but
fortunately QGIS helps guide you through this choice, and makes working with different CRSs as transparent and
accurate as possible.

10.1 Privire de ansamblu asupra Suportului Proiectiei

QGIS has support for approximately 7,000 known CRSs. These standard CRSs are based on those defined by the
European Petroleum Search Group (EPSG) and the Institut Geographique National de France (IGNF), and are made
available in QGIS through the underlying ,,Proj” projection library. Commonly, these standard projections are iden-
tified through use of an authority:code combination, where the authority is an organisation name such as ,EPSG”
or ,JIGNF”, and the code is a unique number associated with a specific CRS. For instance, the common WGS 84
latitude/longitude CRS is known by the identifier EPSG: 432 6, and the web mapping standard CRS is EPSG: 3857.

Custom, user-created CRSs are stored in a user CRS database. See section Sistemn Personalizat de Coordonate de
Referintd for information on managing your custom coordinate reference systems.

10.2 Layer Coordinate Reference Systems

In order to correctly project data into a specific target CRS, either your data must contain information about its
coordinate reference system or you will need to manually assign the correct CRS to the layer. For PostGIS layers,
QGIS uses the spatial reference identifier that was specified when that PostGIS layer was created. For data supported
by OGR or GDAL, QGIS relies on the presence of a recognized means of specifying the CRS. For instance, for the
Shapefile format this is a file containing an ESRI Well-Known Text (WKT) representation of the layer’s CRS. This
projection file has the same base name as the . shp file and a . prj extension. For example, alaska.shp would
have a corresponding projection file named alaska.prj.

Whenever a layer is loaded into QGIS, QGIS attempts to automatically determine the correct CRS for that layer.
In some cases this is not possible, e.g. when a layer has been provided without retaining this information. You can
configure QGIS behavior whenever it cannot automatically determine the correct CRS for a layer:

1. Open Settings [71 ™ Options... [ CRS
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Options | CRS

_ ¥ CRS for Projects

\‘-....___ General

When a new project is created

':{:\\ System (e Use CRS from First layer added
& rs () Use a default CRS | EPSG:4326 - WGS 84 iy

B8 Data Sources ¥ CRS for Layers

Q,"' Rendering Default CRS for layers EPSG:4326 - WGS B4 - ||&
When a new layer is created, or when a layer is loaded that has no CRS

I canvas & Legend i
‘e Leave as an unknown CRS (take no action)

BR map Tools ' Prompt for CRS

A colors () Use project CRS

& oigitizing () Use default layer CRS

m Layouts v Default Datum Transformations

‘,’ GDAL V| Ask For datum transformation if several are available

\ELEES Enter default datum transformations which will be used in any newly created project
g | =

Source CRS Source Datum Transform Destination CRS Destination Datum Transform

-{:}- Processing

Planimetric measurements

@Help # cancel

Fig. 10.1: The CRS tab in the QGIS Options Dialog
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2. Under the CRS for layers group, set the action to do when a new layer is created, or when a layer is loaded that
has no CRS. One of:

o '@ Leave as unknown CRS (take no action): there will be no prompt to select a CRS when a layer without
CRS is loaded, defering CRS choice to a later time. Convenient when loading a lot of layers at once. Such

2

layers will be identifiable in the Layers panel by the £ icon next to them. They’ll also be un-referenced,
with coordinates from the layer treated as purely numerical, non-earth values, i.e. the same behavior as
all layers get when a project is set to have no CRS.

e s Prompt for CRS: it will prompt you to manually select the CRS. Selecting the correct choice is
crucial, as a wrong choice will place your layer in the wrong position on the Earth’s surface! Sometimes,
accompanying metadata will describe the correct CRS for a layer, in other cases you will need to contact
the original author of the data to determine the correct CRS to use.

e .t Utilizeazd CRS-ul proiectului

e i Use default layer CRS, as set in the Default CRS for layers combobox above.

Sfat: To assign the same CRS to multiple layers that have no crs or have a wrong one in one operation:
1. Select the layers in the Layers panel

2. Press Ctr1+Shift+C. You could also right-click over one of the selected layers or go to Layer [/ Set CRS of
layer(s)

3. Find and select the right CRS to use
4. And press OK. You can confirm that it has been set correctly in the Source tab of the layers» properties dialog.

Note that changing the CRS in this setting does not alter the underlying data source in any way, rather it just changes
how QGIS interprets the raw coordinates from the layer in the current QGIS project.

10.3 Project Coordinate Reference Systems

Every project in QGIS also has an associated Coordinate Reference System. The project CRS determines how data
is projected from its underlying raw coordinates to the flat map rendered within your QGIS map canvas.

QGIS supports ,,on the fly” CRS transformation for both raster and vector data. This means that regardless of the
underlying CRS of particular map layers in your project, they will always be automatically transformed into the
common CRS defined for your project. Behind the scenes, QGIS transparently reprojects all layers contained within
your project into the project’s CRS, so that they will all be rendered in the correct position with respect to each other!

It is important to make an appropriate choice of CRS for your QGIS projects. Choosing an inappropriate CRS can
cause your maps to look distorted, and poorly reflect the real-world relative sizes and positions of features. Usually,
while working in smaller geographic areas, there will be a number of standard CRSs used within a particular country
or administrative area. It’s important to research which CRSs are appropriate or standard choices for the area you
are mapping, and ensure that your QGIS project follows these standards.

By default, QGIS starts each new project using a global default projection. This default CRS is EPSG: 4326 (also
known as ,,WGS 84”), and it is a global latitude/longitude based reference system. This default CRS can be changed
via the CRS for New Projects setting in the CRS tab under Settings [7] X Options... (see figure_projection_options).
There is an option to automatically set the project’s CRS to match the CRS of the first layer loaded into a new project,
or alternatively you can select a different default CRS to use for all newly created projects. This choice will be saved
for use in subsequent QGIS sessions.

The project CRS can also be set through the CRS tab of the Project [7] Properties... dialog. It will also be shown in the
lower-right of the QGIS status bar.

Auvailable options are:
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Project Properties | CRS

Project Coordinate Reference System (CRS)

. General No projection (or unknown/non-Earth projection)

=~ Metadata Filter [ Q ]

Recently used coordinate reference systems

Coordinate Reference System Authority ID
% Default Styles WGS 84 EPSG:4326
WGS 72 EPSG:4322
E Data Sources Africa_albers_Equal Area_Conic EPSG:102022
RGF93 / Lambert-93 EPSG:2154
EE Relations WGS 84 / Pseudo-Mercator EPSG:3857
q »
Variables )
Coordinate reference systems of the world Hide deprecated CRSs
{;‘..GI Macros Coordinate Reference System Authority ID =
I8 ocis server ~ & Geographic Coordinate Systems
AGD66 EPSG:4202
AGDB4 EPSG:4203
ATF (Paris) EPSG:4901
ATSTT EPSG:4122 =
q »
WGS 84
Extent
-180.00, -90.00, 180.00, 90.00
Proja

+proj=longlat +datum=WGS84 +no_defs

w Datum Transformations
v
[ =]

Source CRS Source Datum Transform Destination CRS Destination Datum Transform

| @Help | | Japply || ®cancel || Jok |

Fig. 10.2: Dialogul Proprietitilor de Proiectie
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. No projection (or unknown/non-Earth projection): Checking this setting will disable ALL projection han-
dling within the QGIS project, causing all layers and map coordinates to be treated as simple 2D Cartesian
coordinates, with no relation to positions on the Earth’s surface. It can be used to guess a layer CRS (based on
its raw coordinates or when using QGIS for non earth uses like role-playing game maps, building mapping or
microscopic stuff. In this case:

— No reprojection is done while rendering the layers: features are just drawn using their raw coordinates.
— The ellipsoid is locked out and forced to None/Planimetric.

— The distance and area units, and the coordinate display are locked out and forced to ,,unknown units”; all
measurements are done in unknown map units, and no conversion is possible.

* or an existing coordinate reference system that can be geographic, projected or user-defined. A preview of
the CRS extent on earth is displayed to help you select the appropriate one. Layers added to the project are
translated on-the-fly to this CRS in order to overlay them regardless their original CRS. Use of units and
ellipsoid setting are available and make sense and you can perform calculations accordingly.

Whenever you select a new CRS for your QGIS project, the measurement units will automatically be changed in the
General tab of the Project properties dialog (Project [7] Properties...) to match the selected CRS. For instance, some
CRS:s define their coordinates in feet instead of meters, so setting your QGIS project to one of these CRSs will also
set your project to measure using feet by default.

Sfat: Setting the project CRS from a layer

You can assign a CRS to the project using a layer CRS:
1. In the Layers panel, right-click on the layer you want to pick the CRS
2. Select Set project CRS from Layer.

The project’s CRS is redefined using the layer’s CRS. Map canvas extent, coordinates display are updated accordingly
and all the layers in the project are on-the-fly translated to the new project CRS.

10.4 Coordinate Reference System Selector

This dialog helps you assign a Coordinate Reference System to a project or a layer, provided a set of projection
databases. Items in the dialog are:

* Filter: If you know the EPSG code, the identifier, or the name for a Coordinate Reference System, you can
use the search feature to find it. Enter the EPSG code, the identifier or the name.

* Recently used coordinate reference systems: If you have certain CRSs that you frequently use in your
everyday GIS work, these will be displayed in this list. Click on one of these items to select the associated
CRS.

* Coordinate reference systems of the world: This is a list of all CRSs supported by QGIS, including Ge-
ographic, Projected and Custom coordinate reference systems. To define a CRS, select it from the list by
expanding the appropriate node and selecting the CRS. The active CRS is preselected.

* PROJ text: This is the CRS string used by the PROJ projection engine. This text is read-only and provided
for informational purposes.

The CRS selector also shows a rough preview of the geographic area for which a selected CRS is valid for use. Many
CRSs are designed only for use in small geographic areas, and you should not use these outside of the area they were
designed for. The preview map shades an approximate area of use whenever a CRS is selected from the list. In
addition, this preview map also shows an indicator of the current main canvas map extent.
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10.5 Sistem Personalizat de Coordonate de Referinta

If QGIS does not provide the coordinate reference system you need, you can define a custom CRS. To define a CRS,

iy
7
=

select LI Custom CRS... from the Settings menu. Custom CRSs are stored in your QGIS user database. In addition
to your custom CRSs, this database also contains your spatial bookmarks and other custom data.

Defining a custom CRS in QGIS requires a good understanding of the PROJ projection library. To begin, refer to
,Cartographic Projection Procedures for the UNIX Environment - A User’s Manual” by Gerald 1. Evenden, U.S.
Geological Survey Open-File Report 90-284, 1990 (available at https://pubs.usgs.gov/of/1990/0f90-284/0fr90-284.
pdf).

This manual describes the use of proj and related command line utilities. The cartographic parameters used with
proj are described in the user manual and are the same as those used by QGIS.

P entru a defini un utilizator CRS, dialogul de Definire a Sistemului de Coordonate de Referintd necesita doar doi
parametri:

1. Un nume descriptiv

2. The cartographic parameters in PROJ or WKT format

To create a new CRS, click the I:II'II-I:| Addnew CRS bytton, enter a descriptive name, select the format, and the CRS
parameters.

Click Validate to test whether the CRS definition is an acceptable projection definition.

You can test your CRS parameters to see if they give sane results. To do this, enter known WGS 84 latitude and
longitude values in North and East fields, respectively. Click on Calculate, and compare the results with the known
values in your coordinate reference system.

10.5.1 Integrate an NTv2-transformation in QGIS

To integrate an NTv2 transformation file in QGIS you need one more step:

1. Place the NTVv2 file (.gsb) in the CRS/Proj folder that QGIS uses (e.g. C: \0SGeo4W64\share\proj for
windows users)

2. Add nadgrids (+nadgrids=nameofthefile.qgsb) to the Proj definition in the Parameters field of the
Custom Coordinate Reference System Definition (Settings [7] Custom Projections...).

10.6 Datum Transformations

In QGIS, «on-the-fly» CRS transformation is enabled by default, meaning that whenever you use layers with different
coordinate systems QGIS transparently reprojects them to the project CRS. For some CRS, there are a number of
possible transforms available to reproject to the project’s CRS!

By default, QGIS will attempt to use the most accurate transformation available. However, in some cases this may not
be possible, e.g. whenever additional support files are required to use a transformation. Whenever a more accurate
transformation is available, but is not currently usable, QGIS will show an informative warning message advising
you of the more accurate transformation and how to enable it on your system. Usually, this requires download of
an external package of transformation support files, and extracting these to the proj folder under your QGIS wuser
profile folder.

If desired, QGIS can also prompt you whenever multiple possible transformations can be made between two CRSs,
and allow you to make an informed selection of which is the most appropriate transformation to use for your data.

This customization is done in the Settings [7] RN Options [7] CRS tab menu under the Default datum transformations
group:
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Custom Coordinate Reference System Definition

|w| Define

You can define your own custom Coordinate Reference System (CRS) here. The definition must
conform to a WKT or Proj string format for specifying a CRS.

Mame Parameters Bk
=
MName WGS585UTM 29 N
Format Proj String -
+proj=utm +zone=29 +datum=WG584 +units=m +no_defs B Validate
Parameters
w Test

Use the text boxes below to test the CRS definition you are creating. Enter a coordinate where
both the lat/long and the transformed result are known (for example by reading off a map).
Then press the calculate button to see if the CRS definition you are creating is accurate.

Geographic / WG584 Destination CRS
Morth |38.4 4250293, 2132
East |-9.45 460706,6723
Calculate
HiHelp " OK | ® cancel

Fig. 10.3: Dialogul CRS-urilor Personalizate

Fig. 10.4: Setting an NTv2 transformation
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* using g Ask for datum transformation if several are available: when more than one appropriate datum trans-
formation exists for a source/destination CRS combination, a dialog will automatically be opened prompting
users to choose which of these datum transformations to use for the project. If the Make default checkbox
is ticked when selecting a transformation from this dialog, then the choice is remembered and automatically
applied to any newly created QGIS projects.

* or defining a list of appropriate datum transformations to use as defaults when loading a layer to a project or
reprojecting a layer.

Use the EI-T'J button to open the Select Datum Transformations dialog. Then:

1. Choose the Source CRS of the layer, using the drop-down menu or the % Select CRS yyidget.
2. Provide the Destination CRS in the same way.

3. A list of available transformations from source to destination will be shown in the table. Clicking a row
shows details on the settings applied and the corresponding accuracy of the transformation.

In some cases a transformation may not be available for use on your system. In this case, the transfor-
mation will still be shown in this list but will not be selectable.

4. Find your preferred transformation, select it and click OK.

A row is added to the table under Default Datum Transformations with information about Source CRS
and Destination CRS as well as the datum transformations (Source Datum Transformation and Destination
Datum Transformation) to be used to transform between the CRSs.

From now, QGIS automatically uses the selected datum transformations for further transformation between

these two CRSs until you remove it (E') from the list or change the entry ( 4 ) in the list.

Select Datum Transformations o

Multiple operations are possible For converting coordinates between these two Coordinate Reference
Systems. Please select the appropriate conversion operation, given the desired area of use, origins of your
data, and any other constraints which may alter the "fit For purpose" for particular transformation operations.

Source CRS EPSG:2964 - NAD27 [ Alaska Albers - ||
Destination CRS EPSG:32632 - WGS 84}’ UTM zone 32N - %
Source Transform Destination Transform =

+towgsB4=-32.3841,180.409,120.844,-2.15459,-0.149878,0.574291,8.10492 _

23| +towgsB84=-2,124.7,196

Source CRS: NAD27
Destination CRS: WGS 84

Remarks: Derived at stations in the provinces of Colén,
Panama, Coclé, Veraguas, Herrera, Los Santos y Chirigui.
Standard deviation 0.871m in north and 0.531m in east.

Scope: Accuracy 1m.

Hide deprecated transformations

@Help * Cancel « OK
Fig. 10.5: Selecting a preferred default datum transformation
Datum transformations set in the Settings [7] N Options [J] CRS tab will be inherited by all new QGIS projects created

on the system. Additionally, a particular project may have its own specific set of transformations specified via the
CRS tab of the Project properties dialog (Project [2] Properties...). These settings apply to the current project only.
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Instrumente generale

11.1 Ajutor contextual

Whenever you need help on a specific topic, you can access the corresponding page in the current User Manual via
the Help button available in most dialogs — please note that third-party plugins can point to dedicated web pages.

11.2 Panouri

By default, QGIS provides many panels to work with. Some of these panels are described below while others may
be found in different parts of the document. A complete list of default panels provided by QGIS is available via the
View [7] Panels [7] menu and mentioned at Panouri.

11.2.1 Panoul Straturilor

The Layers panel (also called the map 1legend) lists all the layers in the project and helps you manage their visibility.
You can show or hide it by pressing Ct r1+1. A layer can be selected and dragged up or down in the legend to change
the Z-ordering. Z-ordering means that layers listed nearer the top of the legend are drawn over layers listed lower
down in the legend.

Nota: The Z-ordering behavior can be overridden by the Layer Order panel.

At the top of the Layers panel, a toolbar allows you to:

. “Qf/ Open the layer styling dock (7). oo0]e the layer styling panel on and off.

i

. 4] Add new group

o @, Manage Map Themes. contro] visibility of layers and arrange them in different map themes.

. ? Filter Legend by Map Content - o}y the Jayers that are set visible and whose features intersect the current map
canvas have their style rendered in the layers panel. Otherwise, a generic NULL symbol is applied to the layer.
Based on the layer symbology, this is a convenient way to identify which kind of features from which layers
cover your area of interest.
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a:d Filter Legend by Expression.

apply an expression to remove styles from the selected layer tree that have no feature
satisfying the condition. This can be used to highlight features that are within a given area/feature of another
layer. From the drop-down list, you can edit and clear the expression currently applied.

o [ s an or P cotapse an layers and groups in the layers panel.

. |1 Remove Layer/Group oyrrently selected.

Lavers Panel 3]

¢« B ® T & - & & O

Fig. 11.1: Layer Toolbar in Layers Panel

Nota: Tools to manage the layers panel are also available for map and legend items in print layouts

Configuring map themes

The @~ ManageMap Themes qro5_down button provides access to convenient shortcuts to manipulate visibility of the
layers in the Layers panel:

[ o .
e " Aratd Toate Straturile

o =" Ascunde Toate Straturile

@ Show Selected Layers

“ Hide Selected Layers

« “ Hide Deselected Layers

Beyond the simple control of layer visibility, the ®~ Manage Map Themes meny allows you to configure Map Themes in
the legend and switch from one map theme to another. A map theme is a snapshot of the current map legend that
records:

* the layers set as visible in the Layers panel
* and for each visible layer:
— the reference to the sryle applied to the layer

— the visible classes of the style, ie the layer checked node items in the Layers panel. This applies to
symbologies other than the single symbol rendering

— the collapsed/expanded state of the layer node(s) and the group(s) it’s placed inside
To create a map theme:
1. Check a layer you want to show
2. Configure the layer properties (symbology, diagram, labels...) as usual

3. Expand the Style [7l menu at the bottom and click on Add... to store the settings as a new style embedded in the
project

Nota: A map theme does not remember the current details of the properties: only a reference to the style
name is saved, so whenever you apply modifications to the layer while this style is enabled (eg change the
symbology rendering), the map theme is updated with new information.

4. Repeat the previous steps as necessary for the other layers
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5. If applicable, expand or collapse groups or visible layer nodes in the Layers panel
6. Click on the -~ Manage Map Themes 1,10 on top of the panel, and Add Theme...
7. Enter the map theme’s name and click OK

The new theme is listed in the lower part of the ®~ drop-down menu.

You can create as many map themes as you need: whenever the current combination in the map legend (visible layers,
their active style, the map legend nodes) does not match any existing map theme contents as defined above, click on
Add Theme... to create a new map theme, or use Replace Theme [7] to update a map theme. Use the Remove Current
Theme button to delete the active theme.

Map themes are helpful to switch quickly between different preconfigured combinations: select a map theme in the
list to restore its combination. All configured themes are also accessible in the print layout, allowing you to create
different map items based on specific themes and independent of the current main canvas rendering (see Map item
layers).

Overview of the context menu of the Layers panel

At the bottom of the toolbar, the main component of the Layers panel is the frame listing vector or raster layers
added to the project, optionally organized in groups. Depending on the item selected in the panel, a right-click shows
a dedicated set of options presented below.

Optiune Strat Vectorial | Strat Raster | Grup
g‘ ) Zoom to Layer/Group i o i
4L; ) Zoom to Selection i

& Show in Overview i Cif
Show Feature Count g
Copy Layer/Group i i i
Rename Layer/Group i Cif .
gﬁl Zoom to Native Resolution (100%) o

o

Stretch Using Current Extent

LY

ﬁ Update SQL Layer...
E@J Add Group .
E‘ Duplicate Layer

E Remove Layer/Group...
Move Out of Group

Move to Top

Check and all its Parents

LR

Group Selected
Deschide Tabela de Atribute

¥ Comutd Editarea

;.# Editciri Curente [7]

Filtrare...

i
o

Se continua pe pagina urmatoare

Set Layer Scale Visibility...

CUREARENRE R AR AR ARENRE Y

Zoom to Visible Scale
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Tabelul 11.1 - continuare din pagina precedenta
Optiune Strat Vectorial | Strat Raster | Grup

Set CRS [] i C}
I Set Layer/Group CRS... il o
[/ Set Project CRS from Layer i o
Set Group WMS Data...

L

—! Mutually Exclusive Group
Check and all its children (Ctrl-click)
Uncheck and all its children (Ctri-click)

Make Permanent
Export [7]

[ Save As...

Pl Save Features As...

] H88S

LR

] Save Selected Features As...

Pl Save As Layer Definition File...
PlSave As QGIS Layer Style File...
Stiluri 7]

] Copy Style

[ Paste Style

PlAdd...

] Rename Current...

Pl Edit symbol...

] Copy Symbol

] Paste Symbol

LRI AR

N g Q8

L

Proprietdfi...

Table: Context menu from Layers Panel items

For GRASS vector layers, ¢ Toegleediting i not available. See section Digitizarea si editarea unui strat vectorial
GRASS for information on editing GRASS vector layers.

Interact with groups and layers
Layers in the legend window can be organized into groups. There are two ways to do this:
1. Press the |_Ijil icon to add a new group. Type in a name for the group and press Enter. Now click on an

existing layer and drag it onto the group.

2. Select some layers, right-click in the legend window and choose Group Selected. The selected layers will
automatically be placed in a new group.

To move a layer out of a group, drag it out, or right-click on it and choose Move Out of Group: the layer is moved
from the group and placed above it. Groups can also be nested inside other groups. If a layer is placed in a nested
group, Move Out of Group will move the layer out of all nested groups.

To move a group or layer to the top of the layer panel, either drag it to the top, or choose Move fo Top. If you use
this option on a layer nested in a group, the layer is moved to the top in its current group.

The checkbox for a group will show or hide the checked layers in the group with one click. With Ctr1 pressed, the
checkbox will also turn on or off all the layers in the group and its sub-groups.
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Ctrl

-click on a checked / unchecked layer will uncheck / check the layer and all its parents.

Enabling the Mutually Exclusive Group option means you can make a group have only one layer visible at the same
time. Whenever a layer within the group is set visible the others will be toggled not visible.

It is possible to select more than one layer or group at the same time by holding down the Ct r1 key while clicking
additional layers. You can then move all selected layers to a new group at the same time.

You may also delete more than one layer or group at once by selecting several items with the Ctr1 key and then
pressing Ct r1+D: all selected layers or groups will be removed from the layers list.

More information on layers and groups using indicator icon

In some circumstances, icons appears next to the layer or group in the Layers panel to give more information about
the layer/group. These symbols are:

¥ to indicate that the layer is in edit mode and you can modify the data

f‘? to indicate that the layer being edited has some unsaved changes

? to indicate « filter applied to the layer. Hover over the icon to see the filter expression and double-click to
update the setting

to identify an embedded group or layer and the path to their original project file

o identify a layer whose data source was not available at the project file opening. Click the icon to update
the source path.

[:j to remind you that the layer is a temporary scratch layer and its content will be discarded when you close
this project. To avoid data loss and make the layer permanent, click the icon to store the layer in any of the
OGR vector formats supported by QGIS.

?

£ to identify a layer that has no/unknown CRS

Editing vector layer style

From the Layers panel, you have shortcuts to change the layer rendering quickly and easily. Right-click on a vector
layer and select Styles [7] in the list in order to:

see the styles currently applied to the layer. If you defined many styles for the layer, you can switch from one
to another and your layer rendering will automatically be updated on the map canvas.

copy part or all of the current style, and when applicable, paste a copied style from another layer

Sfat: Quickly share a layer style

From the context menu, copy the style of a layer and paste it to a group or a selection of layers: the style is
applied to all the layers that are of the same type (vector/raster) as the original layer and, for vector layers, have
the same geometry type (point, line or polygon).

rename the current style, add a new style (which is actually a copy of the current one) or delete the current style
(when multiple styles are available).

Nota:

The previous options are also available for raster or mesh layers.

update the symbol color using a Color Wheel. For convenience, the recently used colors are also available at
the bottom of the color wheel.

11.2.

Panouri 115



QGIS 3.10 User Guide

o Edit Symbol...: open the Symbol Selector dialog and change feature symbol (symbol, size, color...).
When using a classification symbology type (based on categorized, graduated or rule-based), the aforementioned
symbol-level options are available from the class entry context menu. Also provided are the b Toggle Items, -

Show All Items and ~— Hide All Items entries to switch the visibility of all the classes of features. These avoid
(un)checking items one by one.

Sfat: Double-clicking a class leaf entry also opens the Symbol Selector dialog.

11.2.2 Layer Styling Panel

The Layer Styling panel (also enabled with Ct r1+3) is a shortcut to some of the functionalities of the Layer Properties
dialog. It provides a quick and easy way to define the rendering and the behavior of a layer, and to visualize its effects
without having to open the layer properties dialog.

In addition to avoiding the blocking (or ,,modal”) layer properties dialog, the layer styling panel also avoids cluttering
the screen with dialogs, and contains most style functions (color selector, effects properties, rule edit, label substitu-
tion...): e.g., clicking color buttons inside the layer style panel causes the color selector dialog to be opened inside
the layer style panel itself rather than as a separate dialog.

From a drop-down list of current layers in the layer panel, select an item and:

v r ) . .
* Set raster layer ‘Q{ Symbology, = Transparency, and \"= Histogram properties. These options are the same
as those in the Dialogul Proprietdtilor Rasterului.

* Set vector layer *"\,\’/ Symbology, @ 3D View and ‘2tcl Labels properties. These options are the same as those
in the Dialogul Proprietdtilor Vectoriale.

e
* Manage the associated style(s) in the “==1 Style Manager (more details at Managing Custom Styles).

 See the @ History of changes you applied to the layer style in the current project: you can therefore cancel
or restore to any state by selecting it in the list and clicking Apply.

Another powerful feature of this panel is the o Live update checkbox. Tick it to render your changes immediately
on the map canvas: you no longer need to click the Apply button.

Sfat: Add custom tabs to the Layer Styling panel

Using PyQGIS, you can set new tabs to manage layer properties in the Layer Styling Panel. See https://nathanw.net/
2016/06/29/qgis-style-dock-part-2-plugin-panels/ for an example.

11.2.3 Layer Order Panel

By default, layers shown on the QGIS map canvas are drawn following their order in the Layers panel: the higher a
layer is in the panel, the higher (hence, more visible) it’ll be in the map view.

You can define a drawing order for the layers independent of the order in the layers panel with the Layer Order panel

enabled in View [Z] Panels [2l menu or with Ct r1+9. Check oA Control rendering order underneath the list of layers
and reorganize the layers in the panel as you want. This order becomes the one applied to the map canvas. For
example, in figure_layer_order, you can see that the airports features are displayed over the alaska polygon
despite those layers» respective placement in the Layers panel.

Unchecking oA Control rendering order will revert to default behavior.
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Layer Styling £
-/ rivers - |
& ' = single symbol -
e &3
— Simple line
Unit Millimeters -

Gpacity —:l | 100,0 %

Color | M -

width | 0,26000 =y =
' 2 Topology a|~| &
........ S ——

topo foot topo hydrology  topo main road

-

|:| E= 'Save Symbol... | |Advanced |

P Layer Rendering
|E| |E| v| Live update | «/Apply |

117

11.2. Panouri



QGIS 3.10 User Guide

Layers Panel 5]
¢ (@ ®, T ¢ £ T % ' NOME .
v [ [ Boundaries Group . o
& regions .Q "= - ..
& alaska -!'.’ - .
v [ A water Group . A .
rivers
& majrivers b & o .,
-
& lakes C . - L
" Il swamp
v @ @ group1 * .
& + popp ’ [+
& airports -

Layers Panel | Browser Panel o .

Layer Order Panel @ = - ,Q - L
& airports - . bl . 7
& popp K
| storagep - e
| rivers R
& regions

& lakes = :

@ control rendering order

Fig. 11.3: Define a layer order independent of the legend

11.2.4 Overview Panel

The Overview panel (Ct r1+8) displays a map with a full extent view of some of the layers. The Overview map is
filled with layers using the Show in Overview option from the Layer menu or in the layer contextual menu. Within
the view, a red rectangle shows the current map canvas extent, helping you quickly to determine which area of the
whole map you are currently viewing. If you click-and-drag the red rectangle in the overview frame, the main map
view extent will update accordingly.

Note that labels are not rendered to the map overview even if the layers used in the map overview have been set up
for labeling.

11.2.5 Log Messages Panel

When loading or processing some operations, you can track and follow messages that appear in different tabs using

the Q Log Messages Panel. It can be activated using the most right icon in the bottom status bar.
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11.2.6 Undo/Redo Panel

For each layer being edited, the Undo/Redo (Ct r1+5) panel shows the list of actions carried out, allowing you quickly
to undo a set of actions by selecting the action listed above. More details at Undo and Redo edits.

11.2.7 Statistical Summary Panel

The Statistics panel (Ct r1+6) provides summarized information on any vector layer. This panel allows you to select:

* the vector layer to compute the statistics on

¢ the column to use, or an 8 expression

* the statistics to return using the drop-down button at the bottom-right of the dialog. Depending on the field’s
(or expression’s values) type, available statistics are:
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@
=

Statistici Intreg | Zecimal | Data

o

L

Numair

Count Distinct Value

g

Count Missing value

Sum
Media
Abaterea Standard

] Q88

Standard Deviation on Sample

Minimal value

LR

Maximal value

CARERE

Intervalul

Minority

Majority

Variety

Prima Quartila

A Treia Quartild

eS8 888888
LR R R TR R AR R

Inter Quartile Range

Lungimea Minima

LR

Lungimea Maxima

Table: Statistics available for each field type

The statistical summary can be:

* returned for the whole layer or A selected features only

|
* recalculated using the M= button when the underlying data source changes (eg, new or removed features/fields,
attribute modification)

. copied to the clipboard and pasted as a table in another application

11.3 Imbricarea Proiectelor

Sometimes, you'd like to keep some layers in different projects, but with the same style. You can either create a
default style for these layers or embed them from another project to save time and effort.

Embed layers and groups from an existing project has some advantages over styling:
 All types of layers (vector or raster, local or online...) can be added

* Fetching groups and layers, you can keep the same tree structure of the ,,background” layers in your different
projects

¢ While the embedded layers are editable, you can’t change their properties such as symbology, labels, forms,
default values and actions, ensuring consistency across projects

¢ Modify the items in the original project and changes are propagated to all the other projects
If you want to embed content from other project files into your project, select Layer 2] Embed Layers and Groups:

1. Click the ... button to look for a project: you can see the content of the project (see figure_embed_dialog)
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Statistics Panel
[ 2" airports
1.2 ELEV
Statistic value < Count
Count 76 v Sum
sum 22758 v Mean
v Median
Mean 299.447
v Stdev (pop)
Median 109.5 v St dev (sample)
st dev (pop) 408.874 v Minimum
stdev (sample)  411.591 SR
v Range
Minimum 9
Maximum 1569 ~ Majority
Range 1560 v Variety
L v Q1
Minority 24 v Q3
Majority 18 v IQR
\fariahe 7 v Missing (null) values

] selected Features only

&

Fig. 11.4: Show statistics on a field
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2. Hold down Ctrl (or X Cmd) and click on the layers and groups you wish to retrieve
3. Clic pe OK

The selected layers and groups are embedded in the Layers panel and displayed on the map canvas. An icon is
added next to their name for recognition and hovering over displays a tooltip with the original project file path.

(<] Select layers and groups to embed

Project file [qgis_sample_datafprojectsfrelations.qgsl]

airports
regions

Cancel | NOK |

Fig. 11.5: Selectati straturile si grupurile pentru incapsulare

Like any other layer, an embedded layer can be removed from the project by right-clicking on the layer and clicking

|1 Remove

Sfat: Change rendering of an embedded layer

It’s not possible to change the rendering of an embedded layer, unless you make the changes in the original project file.
However, right-clicking on a layer and selecting Duplicate creates a layer which is fully-featured and not dependent
on the original project. You can then safely remove the linked layer.

11.4 Working with the map canvas

11.4.1 Randare

fn mod implicit, QGIS face toate straturile vizibile de fiecare datd cAnd canevasul hdrtii este actualizat. Intre eveni-
mentele care declanseazd o actualizare de canevas sunt incluse:

¢ adding a layer

* panning or zooming

* resizing the QGIS window

* changing the visibility of a layer or layers

QGIS permite controlarea procesului de randare In mai multe moduri.

Randarea Dependenta de Scara

Scale-dependent rendering allows you to specify the minimum and maximum scales at which a layer (raster or vector)
will be visible. To set scale-dependent rendering, open the Properties dialog by double-clicking on the layer in the

legend. On the Rendering tab, tick oA Scale dependent visibility and enter the Minimum (exclusive) and Maximum
(inclusive) scale values.

You can also activate scale dependent visibility on a layer from the Layers panel. Right-click on the layer and in the
context menu, select Set Layer Scale Visibility.

The UX_;% Set to current canvas scale fy,tton allow you to use the current map canvas scale as boundary of the range visibility.
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Nota: When a layer is not rendered in the map canvas because the map scale is out of its visibility scale range, the
layer is greyed in the Layers panel and a new option Zoom to Visible Scale appears in the layer context menu. Select
it and the map is zoomed to the layer’s nearest visibility scale.

Controarea Randarii Hartilor

Randarea hdrtii poate fi controlatd in diverse moduri, asa cum este descris mai jos.
Suspendarea Randarii

To suspend rendering, click the g Render checkbox in the bottom-right corner of the status bar. When i Render
is not checked, QGIS does not redraw the canvas in response to any of the events described in the section Randare.
Examples of when you might want to suspend rendering include:

* adding many layers and symbolizing them prior to drawing
* adding one or more large layers and setting scale dependency before drawing
¢ adding one or more large layers and zooming to a specific view before drawing

* any combination of the above

Bifarea casetei oA Randare activeaza randarea si provoaca o retmprospatare imediata a canevasului hartii.
Setarea Optiunilor de Adaugare a Stratului
You can set an option to always load new layers without drawing them. This means the layer will be added to the

map, but its visibility checkbox in the legend will be unchecked by default. To set this option, choose menu option

Settings [7] Options and click on the Rendering tab. Uncheck g By default new layers added to the map should be
displayed. Any layer subsequently added to the map will be off (invisible) by default.

Oprirea Randarii

To stop the map drawing, press the Esc key. This will halt the refresh of the map canvas and leave the map partially
drawn. It may take a bit of time between pressing Esc for the map drawing to halt.

Influentarea Calitatii Randarii

QGIS are o optiune de influentare a calititii randirii hirtii. Alegeti optiunea de meniu Setdri 2] Optiuni, faceti clic

pe fila Randare, apoi selectati sau deselectati caseta care g Face ca liniile sd apard mai putin zimtate, cu pretul unei
reduceri a vitezei de desenare.
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Accelereaza randarea

Existd doud setdri care va permit s imbundtati viteza de randare. Deschideti dialogul optiunilor QGIS folosind Setdri
[ Optiuni, fila Randare, apoi bifind sau debifind urmitoarele casete:

. & Use render caching where possible to speed up redraws.
. & Straturile se randeazd in paralel, utilizand mai multe nuclee CPU si i Maximum de nuclee utilizate.

» The map renders in the background onto a separate image and each oA Map Update interval, the content from
this (off-screen) image will be taken to update the visible screen representation. However, if rendering finishes
faster than this duration, it will be shown instantaneously.

¢ With i Enable Feature simplification by default for newly added layers, you simplify features» geometry
(fewer nodes) and as a result, they display more quickly. Be aware that this can cause rendering inconsistencies.

11.4.2 Transfocare si Deplasare

QGIS dispune de instrumente de deplasare sau transfocare in zona de interes.

@ @ (=)
Apart from using the Pan gapd = zoom-in/ g~ zoom-out joong on the toolbar with the mouse, you can also navigate
with the mouse wheel, spacebar and arrow keys. A Zoom factor can be set under the Settings [7] * Options [7] Map
tools menu to define the scale behavior while zooming.

With the mouse wheel

You can press the mouse wheel to pan inside of the main window (on macOS, you may need to hold down the cmd
key). You can roll the mouse wheel to zoom in and out on the map; the mouse cursor position will be the center of
the zoomed area of interest. Holding down Ct r1 while rolling the mouse wheel results in a finer zoom.

With the arrow keys

Panning the map is possible with the arrow keys. Place the mouse cursor inside the map area, and click on the arrow
keys to pan up, down, left and right.

You can also use the space bar to cause mouse movements temporarily to pan the map. The PgUp and PgDown
keys on your keyboard will cause the map display to zoom in or out following the zoom factor set. Pressing Ct r1++
or Ctr1+- also performs an immediate zoom in/out on the map canvas.

When certain map tools are active (Identify, Measure...), you can perform a zoom by holding down Shift and
dragging a rectangle on the map to zoom to that area. This is not enabled for selection tools (since they use Shift
for adding to selection) or edit tools.

11.4.3 Semne de Carte Spatiale

Spatial Bookmarks allow you to ,,bookmark™ a geographic location and return to it later. By default, bookmarks
are saved in the user’s profile (as User Bookmarks), meaning that they are available from any project the user opens.
They can also be saved for a single project (named Project Bookmarks) and stored within the project file, which can
be helpful if the project is to be shared with other users.

124 Capitolul 11. Instrumente generale



QGIS 3.10 User Guide

Crearea unui Semn de Carte

Pentru a crea un semn de carte:

1. Zoom and pan to the area of interest.

0
2. Select the menu option View 7] W New Spatial Bookmark..., press Ct r1+B or right-click the Spatial
Bookmarks entry in the Browser panel and select New Spatial Bookmark. The Bookmark Editor dialog opens.

Name  Swellendam
Group -
¥ Extent (current: map view)
North -4030139.5415
West |2274563.3752 East |2277361.3439

South -4032646.4686

Calculate from Layer ~ Map Canvas Extent Draw on Canvas
CRS EPSG:3857 - WGS 84 / Pseudo-Mercator - || @
Saved in | User Bookmarks -

@Help % cancel || Zlsave

Fig. 11.6: The Bookmark Editor Dialog

3. Enter a descriptive name for the bookmark
4. Enter or select a group name in which to store related bookmarks

5. Select the extent of the area you wish to save, using the extent selector; the extent can be calculated from a
loaded layer extent, the current map canvas or drawn over the current map canvas.

6. Indicate the CRS to use for the extent
7. Select whether the bookmark will be Saved in User Bookmarks or Project Bookmarks
8. Press Save to add the bookmark to the list

Retineti cd puteti avea mai multe marcaje cu acelasi nume.
Lucrul cu Marcaje

To use and manage bookmarks, you can either use the Spatial Bookmarks panel or Browser.

0
Select View [7] Show Spatial Bookmark Manager or press Ct r 1+7 to open the Spatial Bookmarks Manager panel.

0 0
Select View [7] Show Bookmarks or Ct r1+Shift+B to show the Spatial Bookmarks entry in the Browser
panel.

You can perform the following tasks:
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Task

Spatial Bookmark Manager

Browser

Zoom to a Book-
mark

Double-click on it, or select the bookmark

f m‘
and press the &~ Zoom to bookmark but-
ton.

Double-click on it, drag and drop it to the
map canvas, or right-click the bookmark
and select Zoom to Bookmark.

Delete
mark

a book-

Select the bookmark and click the [ De-
lete bookmark button. Confirm your choice.

Right-click the bookmark and select Delete
Spatial Bookmark. Confirm your choice.

Export bookmar-
ks to XML

Click the < Import/Export Bookmarks bu-

tton and select m=a Export. All the book-
marks (user or project) are saved in an xml
file.

Select one or more folders (user or pro-
ject) or subfolders (groups), then right-click

and select m=a Export Spatial Bookmarks....
The selected bookmark subset is saved.

Import bookmar-
ks from XML

Click the { Import/Export Bookmarks bu-

tton and select m=a Import. All bookmarks
in the XML file are imported as user book-
marks.

Right-click the Spatial Bookmarks entry or
one of its folders (user or project) or subfol-
ders (groups) to determine where to import

the bookmarks, then select m=a Import Spa-
tial Bookmarks. If performed on the Spatial
Bookmarks entry, the bookmarks are added
to User Bookmarks.

Edit bookmark

You can change a bookmark by changing
the values in the table. You can edit the na-
me, the group, the extent and if it is stored
in the project or not.

Right-click the desired bookmark and se-
lect Edit Spatial Bookmark.... The Book-
mark Editor will open, allowing you to re-
define every aspect of the bookmark as if
you were creating it for the first time.

You can also drag and drop the bookmark
between folders (user and project) and sub-
folders (groups).

You can also zoom to bookmarks by typing the bookmark name in the locaror.

11.4.4 Decoratiuni

Decorations include Grid, Title Label, Copyright Label, Image, North Arrow, Scale Bar and Layout Extents. They
are used to «decorate» the map by adding cartographic elements.

Grila

E Grid allows you to add a coordinate grid and coordinate annotations to the map canvas.

1. Select menu option View [7] Decorations [7] Grid... to open the dialog.

2. Tick A Enable grid and set grid definitions according to the layers loaded in the map canvas:

» The Grid type: it can be Line or Marker

» The associated Line symbol or marker symbol used to represent the grid marks

e The Interval X and Interval Y between the grid marks, in map units

* An Offset X and Offset Y distance of the grid marks from the bottom left corner of the map canvas, in

map units

» The interval and offset parameters can be set based on the:

— Canvas Extents: generates a grid with an interval that is approximatively 1/5 of the canvas width

— Active Raster Layer resolution

3. Tick oA Draw annotations to display the coordinates of the grid marks and set:
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Grid Properties (]

v Enable Grid

Grid type Line -
Linesymbol |=========2sccccscccnnnccnnns -
X 5000
Interval
¥ 5000
X 0
Offset
Y 0

Update Interval / Offset from

Canvas Extents Active Raster Layer
v Draw Annotation

Annotation direction | Horizontal and Vertical -
Annotation font Font v
Distance to map frame | 1,00 =

Coordinate precision |0
@Help < Apply || % cancel < OK
Fig. 11.7: Dialogul Grilei

» The Annotation direction, ie how the labels would be placed relative to their grid line. It can be:
— Horizontal or Vertical for all the labels
— Horizontal and Vertical, ie each label is parallel to the grid mark it refers to

— Boundary direction, ie each label follows the canvas boundary, and is perpendicular to the grid mark
it refers to

» The Annotation font using the OS font selector widget

e The Distance to map frame, margin between annotations and map canvas limits. Convenient when ex-
porting the map canvas eg to an image format or PDF, and avoid annotations to be on the ,,paper” limits.

e The Coordinate precision

4. Click Apply to verify that it looks as expected or OK if you’re satisfied.
Title Label

-rﬂ Title Label allows you to decorate your map with a Title.
To add a Title Label decoration:

1. Select menu option View [] Decorations [?] Title Label... to open the dialog.

2. Make sure ¥ Enable Title Label is checked

3. Enter the title text you want to place on the map. You can make it dynamic using the Insert an Expression
button.

4. Choose the Font for the label using the font selector widget with full access to QGIS fext formatting options.
Quickly set the font color and opacity by clicking the black arrow to the right of the font combo box.

5. Select the color to apply to the title’s Background bar color.
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Title Label Decoration )

v| Enable Title Label

Title label text

Airports in Alaska

Insert an Expression...

Font Fonk v
Background bar color | (R [~

Placement Top Center -
Margin from edge Horizontal | 0 +| Vertical | 2 @ |7 Millimeters -

@Help </ Apply || % cancel </ oK

Fig. 11.8: The Title Decoration Dialog

Choose the Placement of the label in the canvas: options are Top left, Top Center (default), Top Right, Bottom
left, Bottom Center and Bottom Right.

. Refine the placement of the item by setting a horizontal and/or vertical Margin from Edge. These values can

be in Millimeters or Pixels or set as a Percentage of the width or height of the map canvas.

Click Apply to verify that it looks as expected or OK if you’re satisfied.

Copyright Label

& Copyright Label can be used to decorate your map with a Copyright label.

To add this decoration:

1. Select menu option View [7] Decorations [2] Copyright Label... to open the dialog.
v Enable Copyright Label
Copyright label text
© Organisation 2018
Insert an Expression...
Font Font v
Placement Bottom right -
Margin from edge Horizontal |0 = | vertical | 0 <! Millimeter ~
@Help «/Apply | % cancel /0K
Fig. 11.9: The Copyright Decoration Dialog
2. Make sure Cif Enable Copyright Label is checked
3. Enter the copyright text you want to place on the map. You can make it dynamic using the Insert an Expression
button.
4. Choose the Font for the label using the font selector widget with full access to QGIS fext formatting options.
Quickly set the font color and opacity by clicking the black arrow to the right of the font combo box.
5. Choose the Placement of the label in the canvas: options are Top left, Top Center, Top Right, Bottom left, Bottom
Center, and Bottom Right (default for Copyright decoration)
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6. Refine the placement of the item by setting a horizontal and/or vertical Margin from Edge. These values can
be in Millimeters or Pixels or set as a Percentage of the width or height of the map canvas.

7. Click Apply to verify that it looks as expected or OK if you’re satisfied.

Image Decoration

““ Image allows you to add an image (logo, legend, ..) on the map canvas.
To add an image:

1. Select menu option View [7] Decorations [7] Image... to open the dialog.

- Image Decoration + X
v Enable Image b

Image path /images/icons/qgis-icon-minimal-black.svg &
Color Al | N ~| sroke | -

’ Size 16.00 mm a s
Placement Top Left -
Margin from edge Horizontal | 20 & |5 Vertical | 20 = | Pixels -

@Help W * Cancel o OK

Fig. 11.10: The Image Decoration Dialog

2. Make sure . Enable Image is checked
3. Select a bitmap (e.g. png or jpg) or SVG image using the ... 5% button

4. If you have chosen a parameter enabled SVG then you can also set a Fill or Stroke (outline) color. For bitmap
images, the color settings are disabled.

5. Set a Size of the image in mm. The width of selected image is used to resize it to given Size.

6. Choose where you want to place the image on the map canvas with the Placement combo box. The default
position is Top Left.

7. Set the Horizontal and Vertical Margin from (Canvas) Edge. These values can be set in Millimeters, Pixels or
as a Percentage of the width or height of the map canvas.

8. Click Apply to verify that it looks as expected and OK if you’re satisfied.
Sageata Nordului

ﬁh North Arrow allows you to add a north arrow on the map canvas.
To add a north arrow:

1. Select menu option View [7] Decorations [7] North Arrow... to open the dialog.

2. Make sure o Enable north arrow is checked
3. Optionally change the color and size, or choose a custom SVG

4. Optionally change the angle or choose Automatic to let QGIS determine the direction
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North Arrow Decoration x|

v| Enable north arrow

5.
6.

7.

Color Fill B - Outline -
Size 16.00 mm =

I Custom SVG
-*- Angle v| Automatic
Placement Horizontal | 0 > Vertical |0 > Millimeter -
Margin from edge Bottom left -

Help Apply Cancel oK

Fig. 11.11: Dialogul Sagetii Nordului

Optionally choose the placement from the Placement combo box

Optionally refine the placement of the arrow by setting a horizontal and/or vertical Margin from (Canvas) Edge.
These values can be in Millimeters or Pixels or set as a Percentage of the width or height of the map canvas.

Click Apply to verify that it looks as expected and OK if you're satisfied.

Scara Grafica

& Scale Bar adds a simple scale bar to the map canvas. You can control the style and placement, as well as the
labelling of the bar.

QGIS only supports displaying the scale in the same units as your map frame. So, if the units of your project’s CRS
are meters, you can’t create a scale bar in feet. Likewise, if you are using decimal degrees, you can’t create a scale
bar to display distance in meters.

Pentru a adduga o scara grafica:

1.

2.
3.

10.

Select menu option View [7] Decorations [7] Scale Bar... to open the dialog

Make sure Cif Enable scale bar is checked

Choose a style from the Scale bar style =17 combo box

N -

Select the Color of bar by choosing a fill color (default: black) and an outline color
(default: white). The scale bar fill and outline can be made opaque by clicking on the down arrow to the right
of the color input.

Select the font for the scale bar from the Font of bar =07 combo box

Set the Size of bar 2%
Optionally check [ Automatically snap to round number on resize to display easy-to-read values

Choose the placement from the Placement =17 combo box

You can refine the placement of the item by setting a horizontal and/or vertical Margin from (Canvas) Edge.
These values can be in Millimeters or Pixels or set as a Percentage of the width or height of the map canvas.

Click Apply to verify that it looks as expected or OK if you’re satisfied.
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Scale Bar Decoration .

v| Enable Scale Bar

Scale bar style Tick Down -
Color of bar Fill B - Outline -
Font of bar Font v
Size of bar 30 -

¥ Automatically snap to round number on resize

Placement Top left -

Margin from edge Horizontal |0 % Wertical |0 = | Millimeter -

©@Help « Apply | % cancel « OK
Fig. 11.12: Dialogul Scirii Grafice

Layout Extents

|E Layout Extents adds the extents of map item(s) in print layout(s) to the canvas. When enabled, the extents of all
map items within all print layouts are shown using a lightly dotted border labeled with the name of the print layout
and map item. You can control the style and labeling of the displayed layout extents. This decoration is useful when
you are tweaking the positioning of map elements such as labels, and need to know the actual visible region of print
layouts.

To add layout extent(s):

1. Select View [l Decorations [7] Layout Extents to open the dialog

2. Make sure . Show layout extents is checked.
3. Optionally change the symbol and labeling of the extents.

4. Click Apply to verify that it looks as expected and OK if you're satisfied.

Sfat: Decorations Settings

When you save a QGIS project file, any changes you have made to Grid, North Arrow, Scale Bar, Copyright and
Layout Extents will be saved in the project and restored the next time you load the project.

11.4.5 Instrumente de Adnotare

Annotations are information added to the map canvas and shown within a balloon. This information can be of different
types and annotations are added using the corresponding tools in the A#tributes Toolbar:

0 -
. ’j Text Annotation £,/ oyystom formatted text

=T ,
o [~ HTML Annotation ¢, nlace the content of an html file

. SVG Annotation 46, add an SVG symbol

11.4. Working with the map canvas 131



QGIS 3.10 User Guide

Sights: Map 2

Sights: Map.1

- Tivolic Map 1

Fig. 11.13: Example of layout extents displayed in a QGIS project with two print layouts. The print layout named
«Sights» contains two map items, while the other print layout contains one map item.

Layout Extents Properties x

v Show layout extents

Symbol . ‘b
v| Label extents | Font d
Help Apply Cancel OK

Fig. 11.14: The Layout Extents Dialog
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. Form Amnotation. yy5efyy] to display attributes of a vector layer in a customized ui file (see figu-
re_custom_annotation). This is similar to the custom attribute forms, but displayed in an annotation item. Al-
so see this video https://www.youtube.com/watch?v=0pDBuSbQ02o&feature=youtu.be&t=2m25s from Tim
Sutton for more information.

L > -
L]
. % 5
e . ¢ . .
* . .. Region Information
Form annotation 4 Name |wade Hampton
.
hanualﬁannotation_form_example.ui” - B Type |Census Area 7
& Fixed map position f RaPE HAMPTOT .
b . . e
Map marker L] e ¢ ::
L] . . [
: B . [}
Frame width 1,00 . 2! . ® L
v . A L]
Background color v ot
L QGIS rocks!
Frame color B - 3
—
Delete Cancel || OK k.
L
L} L]
. .o -~ . » BETHEL ¢
. .0 . .

Fig. 11.15: Customized QT Designer annotation form

To add an annotation, select the corresponding tool and click on the map canvas. An empty balloon is added. Double-
click on it and a dialog opens with various options. This dialog is almost the same for all the annotation types:

* At the top, a file selector to fill with the path to an html, svg or ui file depending on the type of annotation.
For text annotation, you can enter your message in a text box and set its rendering with the normal font tools.

. & Fixed map position: when unchecked, the balloon placement is based on a screen position (instead of the
map), meaning that it’s always shown regardless the map canvas extent.

e Linked layer: associates the annotation with a map layer, making it visible only when that layer is visible.

e Map marker: using QGIS symbols, sets the symbol to display at the balloon anchor position (shown only when
Fixed map position is checked).

e Frame style: sets the frame background color, transparency, stroke color or width of the balloon using QGIS
symbols.

* Contents margins: sets interior margins of the annotation frame.
Annotations can be selected when an annotation tool is enabled. They can then be moved by map position (by dragging

the map marker) or by moving only the balloon. The q Move Annotation t46] a]so allows you to move the balloon on
the map canvas.

To delete an annotation, select it and either press the Del or Backspace button, or double-click it and press the
Delete button in the properties dialog.

Nota: If you press Ct r1+T while an Annotation tool (move annotation, text annotation, form annotation) is active,
the visibility states of the items are inverted.

Sfat: Layout the map with annotations

You can print or export annotations with your map to various formats using:
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Annotation Text '*'

Ubuntu *|111 |3|| B I T -

QGIS rocks)]

v Fixed map position

Linked layer v
Map marker ® M
Frame style -

v Contents Margins

Top 0,00 mm
Left 0,00 mm
Right 0,00 mm

Bottom | 0,00 mm

@Help < Apply Delete % Cancel ' OK

Fig. 11.16: Dialogul de adnotare text
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e map canvas export tools available in the Project menu

e print layout, in which case you need to check Draw map canvas items in the corresponding map item properties

11.4.6 Masurarea

Informatii generale

QGIS provides four means of measuring geometries:

[—
* interactive measurement tools ™™

* measuring in the . Field Calculator

e derived measurements in the Identifying Features tool
« the vector analysis tool: Vector [7] Geometry Tools [7] Export/Add Geometry Columns

Measuring works within projected coordinate systems (e.g., UTM) and unprojected data. The first three measuring
tools behave equally to global project settings:

* Unlike most other GIS, the default measurement metric is ellipsoidal, using the ellipsoid defined in Project [7]
Properties... [7] General. This is true both when geographic and projected coordinate systems are defined for
the project.

 If you want to calculate the projected/planimetric area or distance using cartesian maths, the measurement
ellipsoid has to be set to ,,None/Planimetric” (Project [2] Properties... [2] General). However, with a geographic
(ie unprojected) CRS defined for the data and project, area and distance measurement will be ellipsoidal.

However, neither the identify tool nor the field calculator will transform your data to the project CRS before measuring.
If you want to achieve this, you have to use the vector analysis tool: Vector [J] Geometry Tools [/l Add Geometry
Attributes.... Here, measurement is planimetric, unless you choose the ellipsoidal measurement.

Measure length, areas and angles interactively

[ —
Click the ™™ icon in the Attribute toolbar to begin measurements. The down arrow near the icon switches between

—_ L P-4
™ Jength, ™™ area or ™™ angle. The default unit used in the dialog is the one set in Project [] Properties... [7] General
menu.

Nota: Configuring the measure tool

While measuring length or area, clicking the Configuration button at the bottom of the widget opens the Settings [7/
Options [2] Map Tools menu, where you can select the rubberband color, the precision of the measurements and the
unit behavior. You can also choose your preferred measurement or angle units, but keep in mind that those values
are overridden in the current project by the selection made in the Project [7] Properties... [7] General menu, and by the
selection made in the measurement widget.

All measuring modules use the snapping settings from the digitizing module (see section Setarea Tolerantei Acrosdrii
si Cautarea Razer). So, if you want to measure exactly along a line feature, or around a polygon feature, first set its
layer snapping tolerance. Now, when using the measuring tools, each mouse click (within the tolerance setting) will
snap to that layer.

| .
By default, ™ Measure Line jaqqyres real distances between given points according to a defined ellipsoid. The tool then
allows you to click points on the map. Each segment length, as well as the total, shows up in the measure window.
To stop measuring, click the right mouse button.
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Note that you can use the drop-down list near the total to change the measurement units interactively while working
with the measure tool («Meters», «Kilometers», «Feet», «Yards», «Miles», «Nautical miles», «Centimeters», «Mi-

llimeters», «Degrees», «Map units»). This unit is retained for the widget until a new project is created or another
project is opened.

The Info section in the dialog explains how calculations are made according to the CRS settings available.

Segments [meters]

8,233
8,194
15,710
Total 32,137 m | meters -
Cartesian e Ellipsoidal
¥ Info

The calculations are based on:

* Project ellipsoidal calculation is selected.

* The coordinates are transformed to the chosen ellipsoid
(WGS84), and the distance is calculated in meters.

@Help New Configuration # Close

Fig. 11.17: Masurarea Distantei

[ Measure Area; Areas can also be measured. In the measure window, the accumulated area size appears. Right-click
to stop drawing. The Info section is also available as well as the ability to switch between different area units («Squ-
are meters», «Square kilometers», «Square feet», «Square yards», «Square miles», «Hectares», «Acres», «Square
centimeters», «Square millimeters», «Square nautical miles», «Square degrees», «Map units»).

Total 64,662 m? | | square meters hd
® Cartesian Ellipsoidal
» Info

The calculations are based on:

* Cartesian calculation selected, so area is calculated using
Cartesian calculations.

@Help New Configuration # Close

Fig. 11.18: Masurarea Ariei

i Measure Angle: yoy can also measure angles. The cursor becomes cross-shaped. Click to draw the first segment of

the angle you wish to measure, then move the cursor to draw the desired angle. The measurement is displayed in a
pop-up dialog.

[s3814° |

|  Close

Fig. 11.19: Masurarea Unghiului
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11.5 Interacting with features

11.5.1 Selectare entitati

QGIS provides several tools to select features on the map canvas. Selection tools are available in the Edir [7] Select
menu or in the Attributes toolbar.

Nota: Selection tools work with the currently active layer.

Selecting manually on the map canvas

To select one or more features with the mouse, you can use one of the following tools:

J—

° \;% Select Features by area or single click
T o

° ‘?‘\2‘ Selectare Entitdti dupa un Poligon
Tty

o 5% Selectare Entititi in Mod Liber

. {R Selectare Entititi dupd o Razi

Notd: Other than g Select Features by Polygon ' thege manual selection tools allow you to select feature(s) on the map
canvas with a single click.

=

Notii: Use the g Select Features by Polygon 60] (0 uge an existing polygon to select overlapping features. Right-click in
the polygon and choose it from the context menu that shows a list of all the polygons that contain the clicked point.
All the overlapping features from the active layer are selected.

Sfat: Use the Edit [7] Select [7] Reselect Features tool to redo your latest selection. Very useful when you have
painstakingly made a selection, and then click somewhere else accidentally and clear your selection.

J—

While using the A3 Select Feature(s) tool, holding Shift or Ctrl toggles whether a feature is selected (ie either
adds to the current selection or remove from it).

For the other tools, different behaviors can be performed by holding down:
e Shift: add features to the current selection
e Ctrl: substract features from the current selection
e Ctrl+Shift: intersect with current selection, ie only keep overlapping features from the current selection

e Alt: select features that are totally within the selection shape. Combined with Shift or Ctrl keys, you can
add or substract features to/from the current selection.
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Automatic selection

The other selection tools, most of them available from the Artribute table, perform a selection based on a feature’s
attribute or its selection state (note that attribute table and map canvas show the same information, so if you select
one feature in the attribute table, it will be selected on the map canvas too):

. Select By Expression.... gelect features using expression dialog

. Select Features By Value... or press F 3

o {5 Desclect Features from All Layers or nregs Ctr1+Shift+A to deselect all selected features in all layers
. Select All Featwres 1 press Ct r1+A to select all features in the current layer
o [ invertFestare setcion to invert the selection in the current layer
For example, if you want to find regions that are boroughs from regions. shp of the QGIS sample data, you can:
1. Use the & Select features using an Expression icon

Expand the Fields and Values group
Double-click the field that you want to query (, TYPE_2”)
Click All Unique in the panel that shows up on the right

A

From the list, double-click «Borough». In the Expression editor field, write the following query:

"TYPE_2" = 'Borough'

6. Click Select Features

From the expression builder dialog, you can also use Function list [7] Recent (Selection) to make a selection that you have
used before. The dialog remembers the last 20 expressions used. See Expresii for more information and examples.

Sfat: Save your selection into a new file

Users can save selected features into a New Temporary Scratch Layer or a New Vector Layer using Edit [7] Copy
Features and Edit [] Paste Features as in the desired format.

Select Features By Value

This selection tool opens the layer’s feature form allowing the user to choose which value to look for for each field,
whether the search should be case-sensitive, and the operation that should be used. The tool has also autocompletes,
automatically filling the search box with existing values.

Alongside each field, there is a drop-down list with options to control the search behaviour:
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fid

id

flc_region

elev 100

name

Select Features by Value

Exclude field_
Exclude field_
Exclude field,

Equal to (=),

Case sensitive | Exclude field,

use |r'-1|

Joint Military/Civilian

Military

[

Case sensitive | Contains,

Reset form Fla

sh features

Zoom to features

Select features |- Close

Fig. 11.20: Filter/Select features using form dialog

Field search option

D
c

Numeric

Data

Exclude Field from the search

Equal to (=)

Not equal to (#)

LR

Greater than (>)

Less than (<)

Greater than or equal to (>)

Less than or equal to (<)

Between (inclusive)

Not between (inclusive)

LR R R

NS 88 8888

Contains

Does not contain

Is missing (null)

Is not missing (not null)

LR

LR

Starts with

Ends with

LRI

For string comparisons, it is also possible to use the oA Case sensitive option.

After setting all search options, click Select features to select the matching features. The drop-down options are:

o Select features

e Add to current selectio

n

* Remove from current selection

o Filter current selection

You can also clear all search options using the Reset form button.
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Once the conditions are set, you can also either:
e Zoom to features on the map canvas without the need of a preselection

* Flash features, highlighting the matching features. This is a handy way to identify a feature without selection
or using the Identify tool. Note that the flash does not alter the map canvas extent and would be visible only if
the feature is within the bounds of the current map canvas.

11.5.2 Identifying Features
The Identify tool allows you to interact with the map canvas and get information on features in a pop-up window. To
identify features, use:

* View [] Identify Features

e Ctrl+Shift+1I (or X Cmd+Shift+1),

. QRS Identify Features 5001 on the Attributes toolbar
Using the Identify Features tool

QGIS offers several ways to identify features with the QR Identify Features ¢y

« left click identifies features according to the selection mode and the selection mask set in the Identify Results
panel

* right click with ldentify Feature(s) as selection mode set in the Identify Results panel fetches all snapped features
from all visible layers. This opens a context menu, allowing the user to choose more precisely the features to
identify or the action to execute on them.

* right click with Identify Features by Polygon as selection mode in the Identify Results panel identifies the features
that overlap with the chosen existing polygon, according to the selection mask set in the Identify Results panel

Sfat: Filter the layers to query with the Identify Features tool
Under Layer Capabilities in Project [7] Properties... [2] Data Sources, uncheck the Identifiable column next to a layer to

avoid it being queried when using the QR Identify Features 0] in a mode other than Current Layer. This is a handy
way to return features from only layers that are of interest for you.

If you click on feature(s), the Identify Results dialog will list information about the feature(s) clicked. The default
view is a tree view in which the first item is the name of the layer and its children are its identified feature(s). Each
feature is described by the name of a field along with its value. This field is the one set in Layer Properties [] Display.
All the other information about the feature follows.

Feature information
The Identify Results dialog can be customized to display custom fields, but by default it will display the following
information:

¢ The feature display name;

¢ Actions: Actions can be added to the identify feature windows. The action is run by clicking on the action
label. By default, only one action is added, namely View feature form for editing. You can define more
actions in the layer’s properties dialog (see Proprietdtile Actiunilor).

¢ Derived: This information is calculated or derived from other information. It includes:

— general information about the feature’s geometry:
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» depending on the geometry type, the cartesian measurements of length, perimeter or area in the
layer’s CRS units

+ depending on the geometry type and if an ellipsoid is set in the project properties dialog for Measu-
rements, the ellipsoidal values of length, perimeter or area using the specified units

« the count of geometry parts in the feature and the number of the part clicked
+ the count of vertices in the feature

— coordinate information, using the project properties Coordinates display settings:
* X and Y coordinate values of the point clicked
» the number of the closest vertex to the point clicked
* X and Y coordinate values of the closest vertex (and Z/M if applicable)
+ if you click on a curved segment, the radius of that section is also displayed.

 Atributele datelor: Aceasta este lista cAmpurilor si valorilor atributelor, pentru entitatea pe care s-a efectuat
click.

Nota: Links in the feature’s attributes are clickable from the Identify Results panel and will open in your default web
browser.

Identify Results &
= B HE %g B~

Feature Value
- re:l]inns
» (Derived)
+* (Actions)
= View Feature Form
1D 24
NAME_2 Wade Hampton
TYPE_2 Census Area

Mode Topdown ~ v Auto open form

Help

Fig. 11.21: Identify Results dialog
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The Identify Results dialog

At the top of the window, you have a handful of tools:
« [-=] open Form of the current feature

° 1 Expandare arbore

° I Restrangere arbore

o & Expand Now Resuts by Defui to define whether the next identified feature’s information should be collapsed or
expanded

. = Clear Results
. Copy selected feature to clipboard
° =0 se imprimé raspunsul HTML selectat
* selection mode to use to fetch features to identify:
_ % Identify Features by area or single click
el
— % Identify Features by Polygon

.“E:% Identify Features by Freehand

_ % Identify Features by Radius

B
Noti: When using QR‘\ Identify Features by Polygon "y can right-click any existing polygon and use it to identify
overlapping features in another layer.

At the bottom of the window are the Mode and View combo boxes. Mode defines from which layers features should
be identified:

* Current layer: only features from the selected layer are identified. The layer need not be visible in the canvas.
* Top down, stop at first: only features from the upper visible layer.
* Top down: all features from the visible layers. The results are shown in the panel.

* Layer selection: opens a context menu where the user selects the layer to identify features from, similar to a
right-click. Only the chosen features will be shown in the result panel.

The View can be set as Tree, Table or Graph. «Table» and «Graph» views can only be set for raster layers.

The identify tool allows you to & Auo open form for single feature results, found under “* 1dentify Settings ¢ checked,
each time a single feature is identified, a form opens showing its attributes. This is a handy way to quickly edit a
feature’s attributes.

Alte functii pot fi gésite in meniul contextual al elementului identificat. De exemplu, din meniul contextual puteti:
* Vizualiza formularul entittii
* Transfocare pe entitate
 Copia entititi: Copierea tuturor entitétilor geometrice si a atributelor
» Toggle feature selection: Add identified feature to selection
* Copia valoarea atributului: Copie doar valoarea atributului pe care faceti clic
» Copiere atribute entitate: Copiaza atributele entitdtii

* Sterge rezultatele: Elimina rezultatele din fereastra
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 Elimina evidentierea: Anuleazi evidentierea entitdtilor de pe harta

* Evidentiazd tot

» Evidentiere strat

¢ Activa stratul: Alegeti un strat pentru a fi activat

* Afisa proprietitile straturilor: Deschide fereastra de proprietati a unui strat
» Expandeazi tot

» Restrange tot

v

11.6 Salvarea si Partajarea Proprieta

tilor Stratului

11.6.1 Managing Custom Styles

When a vector layer is added to the map canvas, QGIS by default uses a random symbol/color to render its features.
However, you can set a default symbol in Project [7] Properties... [?] Default styles that will be applied to each newly
added layer according to its geometry type.

Most of the time, though, you’d rather have a custom and more complex style that can be applied automatically or
manually to the layers (with less effort). You can achieve this by using the Style menu at the bottom of the Layer
Properties dialog. This menu provides you with functions to create, load and manage styles.

A style stores any information set in the layer properties dialog to render or interact with the layer (including symbolo-
gy, labeling, fields and form definitions, actions, diagrams. ..) for vector layers, or the pixels (band or color rendering,
transparency, pyramids, histogram ...) for raster.

Layer Properties - regions | Diagrams B

No diagrams

Attributes

- ||&

rf Information

A8 source

% symbology I

€3 Labels
Save Layer Style o

.‘ Diagrams
Y ; LEWEWNEN As QGIS QML style file k
N 3D View File As SLD style file

E Fields W : :
v "% Layer Configuration
Attributes
Form v & symbology
NHins % 63“ 3D Symbology
L Auxiliary v ‘I"f Labels
<8 storage v fg Fields
{;‘G} Actions v Forms
Categories V| ‘O Actions
@ pisplay 9 L
v Map Tips
o .
& Rendering v ¥, Diagrams
Variables Load Style... v Attribute Table Settings
) v @ Rendering
! Metadata 7 \—,% Custom P G
Save as Default ustom Froperties
ﬁ' Dependencies Restore Default V| "% Geometry Options
Legend Add... @Help % cancel

Rename Current...

QGIS Server

B4 pigitizing @Help M

« Apply || % cancel « OK

Fig. 11.22: Vector layer style combo box options
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By default, the style applied to a loaded layer is named default. Once you have got the ideal and appropriate

rendering for your layer, you can save it by clicking the (lhd Style combo box and choosing:
* Rename Current: The active style is renamed and updated with the current options

¢ Add: A new style is created using the current options. By default, it will be saved in the QGIS project file. See
below to save the style in another file or a database

* Remove: Delete unwanted style, in case you have more than one style defined for the layer.
At the bottom of the Style drop-down list, you can see the styles set for the layer with the active one checked.
Note that each time you validate the layer properties dialog, the active style is updated with the changes you’ve made.

You can create as many styles as you wish for a layer but only one can be active at a time. In combination with Map
Themes, this offers a quick and powerful way to manage complex projects without the need to duplicate any layer in
the map legend.

Nota: Given that whenever you apply modifications to the layer properties, changes are stored in the active style,
always ensure you are editing the right style to avoid mistakenly altering a style used in a map theme.

Sfat: Manage styles from layer context menu

Right-click on the layer in the Layers panel to copy, paste, add or rename layer styles.

11.6.2 Storing Styles in a File or a Database

While styles created from the Style combo box are by default saved inside the project and can be copied and pasted
from layer to layer in the project, it’s also possible to save them outside the project so that they can be loaded in
another project.

Save as text file

Clicking the alhd Style [7] Save Style, you can save the style as a:
* QGIS layer style file (. gm1)
» SLD file (. s1d), only available for vector layers

Used on file-based format layers (. shp, .tab...), Save as Default generates a . gml file for the layer (with the
same name). SLDs can be exported from any type of renderer — single symbol, categorized, graduated or rule-based
— but when importing an SLD, either a single symbol or rule-based renderer is created. This means that categorized
or graduated styles are converted to rule-based. If you want to preserve those renderers, you have to use the QML
format. On the other hand, it can be very handy sometimes to have this easy way of converting styles to rule-based.

Save in database

Vector layer styles can also be stored in a database if the layer datasource is a database provider. Supported for-
mats are PostGIS, GeoPackage, SpatiaLite, MSSQL and Oracle. The layer style is saved inside a table (named
layer_styles) in the database. Click on Save Style... 7] Save in database then fill in the dialog to define a style
name, add a description, a . ui file if applicable and to check if the style should be the default style.

You can save several styles for a single table in the database. However, each table can have only one default style.
Default styles can be saved in the layer database or in the QGIS local database, a SQLite database in the ~/ . gqgis2/
directory (where QGIS stores its local settings).

Sfat: Sharing style files between databases
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o Save style in database

Style Name |Alaska_regions

o Alaska regions boundaries with
Description || spels

Optionally pick an input Form Ffor attribute editing
(QT Designer Ul format), it will be stored in the
database

ul open...

[ Use as default style For this layer

Cancel | [ OK

Fig. 11.23: Save Style in database Dialog

You can only save your style in a database if the layer comes from such a database. You can’t mix databases (layer
in Oracle and style in MSSQL for instance). Use instead a plain text file if you want the style to be shared among
databases.

Nota: You may encounter issues restoring the layer_styles table from a PostgreSQL database backup. Follow
OGIS layer_style table and database backup to fix that.

Load style

‘When loading a layer in QGIS, if a default style already exists for this layer, QGIS loads the layer with this style. Also
Style [] Restore Default looks for and loads that file, replacing the layer’s current style.

Style [2] Load Style helps you apply any saved style to a layer. While text-file styles (. s1d or . gml) can be applied to
any layer whatever its format, loading styles stored in a database is only possible if the layer is from the same database
or the style is stored in the QGIS local database.

The Database Styles Manager dialog displays a list of styles related to the layer found in the database and all the other
styles saved in it, with name and description.

Sfat: Quickly share a layer style within the project

You can also share layer styles within a project without importing a file or database style: right-click on the layer in
the Layers Panel and, from the Styles combo box , copy the style of a layer and paste it to a group or a selection of
layers: the style is applied to all the layers that are of the same type (vector vs raster) as the original layer and, in the
case of vector layers, have the same geometry type (point, line or polygon).

11.6.3 Layer definition file

Layer definitions can be saved as a Layer Definition File (.qlr) using Export [7lSave As Layer Definition
File... in the active layers» context menu. A layer definition file (. g1r) includes references to the data source of the
layers and their styles. . glr files are shown in the Browser Panel and can be used to add the layers (with the saved
style) to the Layers Panel. You can also drag and drop . gl r files from the system file manager into the map canvas.
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11.7 Storing values in Variables

In QGIS, you can use variables to store useful recurrent values (e.g. the project’s title, or the user’s full name) that
can be used in expressions. Variables can be defined at the application’s global level, project level, layer level, layout
level, and layout item’s level. Just like CSS cascading rules, variables can be overwritten - e.g., a project level variable
will overwrite any application global level variables set with the same name. You can use these variables to build
text strings or other custom expressions using the @ character before the variable name. For example in print layout
creating a label with this content:

o

This map was made using QGIS [% @ggis_version %]. The project file for this

o

map is: [% @project_path %]

Va produce o etichetd care aratd 1n felul urmator:

This map was made using QGIS 3.4.4-Madeira. The project file for this map is:
/gis/qgis-user—-conference-2019.ggs

Besides the preset read-only variables, you can define your own custom variables for any of the levels mentioned
above. You can manage:

« global variables from the Settings 2/ Options menu

* project variables from the Project Properties dialog (see Proprietdti Proiect)

* vector layer variables from the Layer Properties dialog (see Dialogul Proprietdtilor Vectoriale),
* layout variables from the Layout panel in the Print layout (see The Layout Panel);

 and layout item variables from the Ifem Properties panel in the Print layout (see Layout Items Common Op-
tions).

To differentiate from editable variables, read-only variable names and values are displayed in italic. On the other
hand, higher level variables overwritten by lower level ones are strike through.

Nota: You can read more about variables and find some examples in Nyall Dawson’s Exploring variables in QGIS
2.12, part 1, part 2 and part 3 blog posts.

11.8 Autentificarea

QGIS has the facility to store/retrieve authentication credentials in a secure manner. Users can securely save creden-
tials into authentication configurations, which are stored in a portable database, can be applied to server or database
connections, and are safely referenced by their ID tokens in project or settings files. For more information see Sistermn
de Autentificare.

A master password needs to be set up when initializing the authentication system and its portable database.

11.9 Common widgets

In QGIS, there are some options you’ll often have to work with. For convenience, QGIS provides you with special
widgets that are presented below.
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Project Properties | Variables

Expression Variables

oo Variable Value
Metadata ¥ Global
qgis_locale ‘en’
CRS qgis_os_name linux’
qgis_platform ‘desktop’
" Default Styles qgis_release_name ‘Madeira’
T E— qgis_short_version 3.4’
qgis_version '3.4.3-Madeira’
Relations qgis_version_no 30403
user_account_name ‘et
& variables user full name 't
@ » employee_number '12345"
o acros « \ .
I qais server Project
project_abstract "
project_author (i

project_basename
project_creation_date
project _crs
project_crs_definition
project_filename
project_folder
project_home
project_identifier
project_keywords
project_path

project _title
work_department

<datetime: 2019-01-05 14:25:09>
'EPSG:4326"
‘+proj=longlat +datum=WGS84 +no_defs’

{}

‘My beautiful map’
'somwhere new I'm temporarily working at'

@Help * Cancel «/ OK

«/ Apply

Fig. 11.24: Variables editor at the project level
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11.9.1 Selectorul de Culoare

The color dialog

S -

The Select Color dialog will appear whenever you click the icon to choose a color. The features
of this dialog depend on the state of the Use native color chooser dialogs parameter checkbox in Setings [2] Options....
2] General. When checked, the color dialog used is the native one of the OS on which QGIS is running. Otherwise,
the QGIS custom color chooser is used.

The custom color chooser dialog has four different tabs which allow you to select colors by E Color ramp \EJ Color wheel

Color swaiches qyp A coor picker With the first two tabs, you can browse to all possible color combinations and apply
your choice to the item.

Select color

= © m /

| 2a8°

-

100%

69%

23

V]

@®

175

HTML notation |#1700af

H

o

Vv

S R

G

B

Current [ ]

i Opacity S 100
2
- [

old

Lok |

Fig. 11.25: Fila de selectare a gamei de culori

In the Color swatches ¢p, you can choose from a list of color palettes (see Setdrile Culorilor for details). All but the

Recent colors palette can be modified with the I:II-:ILI:I Add eurrent color g =] Remove selected color pyytons at the bottom of
the frame.

The ... button next to the palette combo box also offers several options to:
* copy, paste, import or export colors
e create, import or remove color palettes
e add the custom palette to the color selector widget with the Show in Color Buttons item (see figu-

re_color_selector)

Another option is to use the ﬁ;" Color picker \which allows you to sample a color from under your mouse cursor at any
part of the QGIS UI or even from another application: press the space bar while the tab is active, move the mouse
over the desired color and click on it or press the space bar again. You can also click the Sample Color button to
activate the picker.

Whatever method you use, the selected color is always described through color sliders for HSV (Hue, Saturation,
Value) and RGB (Red, Green, Blue) values. The color is also identifiable in HTML notation.

Modifying a color is as simple as clicking on the color wheel or ramp or on any of the color parameters sliders. You
can adjust such parameters with the spinbox beside or by scrolling the mouse wheel over the corresponding slider.
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Select Color -

*
¥ © ; H I 250 -
Recent colors e S 100% .

L
standard colors v I 5%

L

Project colors

L

r INEEE 3
New layer colors

« W 0 =
. #d7191c

I 7 -
. #cf3922 Opacity R 100% .

F— 5
HTML notation [#1700af

Current > [ ]
old

@Help Reset % cancel  OK
Fig. 11.26: Color selector swatches tab

You can also type the color in HTML notation. Finally, there is an Opacity slider to set transparency level.
The dialog also provides a visual comparison between the Old color (applied to object) and the Current one (being

selected). Using drag-and-drop or pressing the ’ Add color to swatch tyytton, any of these colors can be saved in a slot
for easy access.

Sfat: Quick color modification

Drag-and-drop a color selector widget onto another one to apply its color.

The color drop-down shortcut

Click the drop-down arrow to the right of the " color button to display a widget for quick color
selection. This shortcut provides access to:

¢ a color wheel to pick a color from

* an alpha slider to change color opacity

* the color palettes previously set to Show in Color Buttons
* copy the current color and paste it into another widget

¢ pick a color from anywhere on your computer display

* choose a color from the color selector dialog

e drag-and-drop the color from one widget to another for quick modification
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Nota: When the color widget is set to a project color through the data-defined override properties, the above functions
for changing the color are unavailable. You'd first need to Unlink color or Clear the definition.

=

i

Recent colors

Standard colors

New layer colors

My Favorite colors

Copy Color
Paste Color
Pick Color

Choose Color ...

Fig. 11.27: Meniul rapid al selectorului de culoare

The color ramp drop-down shortcut

Color ramps are a practical way to apply a set of colors to one or many features. Their creation is described in the Set-

ting a Color Ramp section. As for the colors, pressing the N color ramp button opens the corresponding
color ramp type dialog allowing you to change its properties.

() ColorBrewer Ramp ? X
Scheme name l l Accent v
Colors |? - |

Preview
o[ omat || o

Fig. 11.28: Customizing a colorbrewer ramp

The drop-down menu to the right of the button gives quick access to a wider set of color ramps and options:

* Invert Color Ramp

¢ a preview of the gradient or catalog: cpt-city color ramps flagged as Favorites in the Style
Manager dialog
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* All Color Ramps to access the compatible color ramps database

* Create New Color Ramp... of any supported type that could be used in the current widget (note that this color
ramp will not be available elsewhere unless you save it in the library)

* Edit Color Ramp..., the same as clicking the whole color ramp button
* Save Color Ramp..., to save the current color ramp with its customizations in the style library

[

Invert Color Ramp

Blues
Greens

Greys

Magma
RdGy
Reds

Spectral
B viids
All Color Ramps L4

Create Mew Color Ramp...
Edit Color Ramp...

Save Color Ramp...

Fig. 11.29: Quick color ramp selection widget

11.9.2 Symbol Widget

The Symbol selector widget is a convenient shortcut when you want to set symbol properties of a feature. Clicking
the drop-down arrow shows the following symbol options, together with the features of the color drop-down widget:

* Configure Symbol...: the same as pressing the symbol selector widget. It opens a dialog to set the symbol
parameiers.

e Copy Symbol from the current item

e Paste Symbol to the current item, speeding configuration

11.9.3 Font Selector

The Font selector widget is a convenient shortcut when you want to set font properties for textual information (feature
labels, decoration labels, map legend text, ...). Clicking the drop-down arrow shows the following options:

Font V
10,0000 -
Recent Fonts 4

Configure Format...
Copy Format
Aa Paste Format

Fig. 11.30: Font selector drop-down menu

e Font Size in the associated unit

* Recent Fonts [7] menu with the active font checked (at the top)
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 Configure Format...: same as pressing the font selector widget. It opens a dialog to set text format parameters.

Depending on the context, it can be the OS default Text format dialog or the QGIS custom dialog with advanced
formatting options (opacity, orientation, buffer, background, shadow, ...) as described in section Formatting
the label text.

e Copy Format of the text

and Paste Format to the text, speeding configuration.

11.9.4 Unit Selector

Size properties of the items (labels, symbols, layout elements, ...) in QGIS are not necessarily bound to either the
project units or the units of a particular layer. For a large set of properties, the Unit selector drop-down menu allows
you to tweak their values according to the rendering you want (based on screen resolution, paper size, or the terrain).
Available units are:

Millimeters
Points
Pixels
Inches

Meters at Scale: This allows you to always set the size in meters, regardless of what the underlying map units
are (e.g. they can be in inches, feet, geographic degrees, ...). The size in meters is calculated based on the
current project ellipsoid setting and a projection of the distances in meters at the center of the current map
extent.

and Map Units: The size is scaled according to the map view scale. Because this can lead to too big or too
small values, use the ~ button next to the entry to constrain the size to a range of values based on:

— The Minimum scale and the Maximum scale: The value is scaled based on the map view scale until you
reach any of these scale limits. Out of the range of scale, the value at the nearest scale limit is kept.

— and/or The Minimum size and the Maximum size in mm: The value is scaled based on the map view scale
until it reaches any of these limits; Then the limit size is kept.

Adjust Scaling Range (<

Scale Range

Scale only within the Following map unit scale range

V! Minimum scale | 1:50000 -
v Maximum scale | 1:1000 -
Size Range

Scale only within the Following size range

L

v| Minimum size |1,20 mm

v| Maximum size |5,00 mm

-
-

@Help # cancel

Fig. 11.31: Adjust scaling range dialog
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11.9.5 Modurile de Fuziune

QGIS offers different options for special rendering effects with these tools that you may previously only know from
graphics programs. Blending modes can be applied on layers and features, and also on print layout items:

¢ Normal: This is the standard blend mode, which uses the alpha channel of the top pixel to blend with the pixel
beneath it. The colors aren’t mixed.

¢ Lighten: This selects the maximum of each component from the foreground and background pixels. Be aware
that the results tend to be jagged and harsh.

* Screen: Light pixels from the source are painted over the destination, while dark pixels are not. This mode is
most useful for mixing the texture of one item with another item (such as using a hillshade to texture another
layer).

* Dodge: Brighten and saturate underlying pixels based on the lightness of the top pixel. Brighter top pixels
cause the saturation and brightness of the underlying pixels to increase. This works best if the top pixels aren’t
too bright. Otherwise the effect is too extreme.

* Addition: Adds pixel values of one item to the other. In case of values above the maximum value (in the case
of RGB), white is displayed. This mode is suitable for highlighting features.

* Darken: Retains the lowest values of each component of the foreground and background pixels. Like lighten,
the results tend to be jagged and harsh.

e Multiply: Pixel values of the top item are multiplied with the corresponding values for the bottom item. The
results are darker.

e Burn: Darker colors in the top item cause the underlying items to darken. Burn can be used to tweak and
colorize underlying layers.

¢ Overlay: Combines multiply and screen blending modes. Light parts become lighter and dark parts become
darker.

¢ Soft light: Very similar to overlay, but instead of using multiply/screen it uses color burn/dodge. This is
supposed to emulate shining a soft light onto an image.

¢ Hard light: Hard light is also very similar to the overlay mode. It’'s supposed to emulate projecting a very
intense light onto an image.

 Difference: Subtracts the top pixel from the bottom pixel, or the other way around, in order always to get a
positive value. Blending with black produces no change, as the difference with all colors is zero.

 Subtract: Subtracts pixel values of one item from the other. In the case of negative values, black is displayed.

11.9.6 Configurarea suprascrierii definita de date

Next to many options in the vector layer properties dialog or settings in the print layout, you will find a =
Data defined override joon  sing expressions based on layer attributes or item settings, prebuilt or custom functions and
variables, this tool allows you to set dynamic values for parameters. When enabled, the value returned by this widget
is applied to the parameter regardless of its normal value (checkbox, textbox, slider...).
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The data defined override widget

Clicking the €= Data defined override icon shows the following entries:

Description. .. that indicates if the option is enabled, which input is expected, the valid input type and the current
definition. Hovering over the widget also pops up this information.

Store data in the project: a button allowing the property to be stored using to the Auxiliary Storage Properties
mechanism.

Field type: an entry to select from the layer’s fields that match the valid input type.

Color: when the widget is linked to a color property, this menu gives access to the colors defined as part of the
current project’s colors scheme.

Variable: a menu to access the available user-defined variables

Edir... button to create or edit the expression to apply, using the Expression String Builder dialog. To help you
correctly fill in the expression, a reminder of the expected output’s format is provided in the dialog.

Paste and Copy buttons.
Clear button to remove the setup.

For numeric and color properties, Assistant... to rescale how the feature data is applied to the property (more
details below)

Sfat:

Use right-click to (de)activate the data override

When the data-defined override option is set up correctly the icon is yellow \E or € . If it is broken, the icon is red

EOI‘ .

You can enable or disable a configured € quadefined override 0 by simply clicking the widget with the right mouse
button.

Using the data-defined assistant interface

When the €5 Datwdefined overrde 101 is associated with a numeric or color parameter, it has an Assistant... option
that allows you to change how the data is applied to the parameter for each feature. The assistant allows you to:

Define the Input data, ie:
— the attribute to represent, using the Field listbox or the € set column expression function (see Expresii)

| .
— the range of values to represent: you can manually enter the values or use the M/ Fetch value range from layer
button to fill these fields automatically with the minimum and maximum values returned by the chosen
attribute or the expression applied to your data

Apply transform curve: by default, output values (see below for setting) are applied to input features fo-
llowing a linear scale. You can override this logic: enable the transform option, click on the graphic to add
break point(s) and drag the point(s) to apply a custom distribution.

Define the Output values: the options vary according to the parameter to define. You can globally set:

— the minimum and maximum values to apply to the selected property (n case of a color setting, you’ll need
to provide a color ramp)

the Scale method of representation which can be Flannery, Exponential, Surface or Radius

— the Exponent to use for data scaling

the output value or color to represent features with NULL values
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When compatible with the property, a live-update preview is displayed in the right-hand side of the dialog to help
you control the value scaling.

Field 1.2 Importance | v € . 5
Scale method | Flannery = . 10
Size from  |2,000000 -| to [10,00000: : 1
Values from |1,000000 | to |0,000000 S 20
Size when field is NULL | 1,000000 -

cancel || oK |

Fig. 11.32: The data-defined size assistant

The values presented in the varying size assistant above will set the size «Data-defined override» with:

coalesce (scale_exp (Importance, 1, 20, 2, 10, 0.57), 1)
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The Style Library

12.1 The Style Manager

12.1.1 The Style Manager dialog

The Style Manager is the place where you can manage and create generic style items. These are symbols, color ramps,
text formats or label settings that can be used to symbolize features, layers or print layouts. They are stored in the
symbology—-style.db database under the active user profile and shared with all the project files opened with
that profile. Style items can also be shared with others thanks to the export/import capabilities of the Style Manager
dialog.

You can open that modeless dialog either:
. os
o from the Settings [7] B2 Style Manager... menu
. . ’ ans .
o with the B a StleManager byytton from the Project toolbar

os
« or with the B2 S¥leManager byytton from a vector Layer Properties [7] menu (while configuring a symbol or for-
matting a text).

Organizing style items

The Style Manager dialog displays in its center a frame with previewed items organized into tabs:

* All for a complete collection of point, linear and surface symbols and label settings as well as predefined color
ramps and text formats;

[
o

* «  Marker for point symbols only;

e
« ' Line for linear symbols only;

. (2 Fill for surface symbols only;

e

Color ramp;,
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|__Favorites | All | o  Marker | %/ Line C7Fill ¢ ColorRamp =< Text Format | = Label Settings

All
v Tags -
Colorful
Grayscale || M L ...... caiici. eeiecee emmeea- ®
Showcase
Topology
Smarkt Groups Blues dash black dash blue dash green dash red dokt black
O 0 0 o} ¥ a=»
dot white dot blue dot green dot red effect drop effect emboss
shadow

Add Smart Group...
effect neon gradient gray 3 fill Greens Greys hashed black /
plasma -

< Import / Export ~ = ||/ @ B | Q Filter symbols...
@Help ¥ Close

Fig. 12.1: The Style Manager

* abc Text format to manage fext formats, which store the font, color, buffers, shadows, and backgrounds of texts
(i.e. all the formatting parts of the label settings, which for instance can be used in layouts);

o (akcl Label settings to manage label settings, which include the text formats and some layer-type specific settings
such as label placement, priority, callouts, rendering. ..

For each family of items, you can organize the elements into different categories, listed in the panel on the left:
 Favorites: displayed by default when configuring an item, it shows an extensible set of items;
¢ AlL Iists all the available items for the active type;

» Tags: shows a list of labels you can use to identify the items. An item can be tagged more than once. Select a
tag in the list and the tabs are updated to show only their items that belong to it. To create a new tag you could

later attach to a set of items, use the Add Tag... button or select the I:II'III-:| Add Tag... from any tag contextual
menu;

* Smart Group: a smart group dynamically fetches its symbols according to conditions set (see eg, figu-
re_smart_group). Click the Add Smart Group... button to create smart groups. The dialog box allows you
to enter an expression to filter the items to select (has a particular tag, have a string in its name, etc.). Any
symbol, color ramp, text format or label setting that satisfies the entered condition(s) is automatically added to
the smart group.

x Smart Group Editor

Smart Group Name |MyStars
Condition matches |ALL the constraints = Add Condition

Conditions

The Symbol | has a part of name matching * ||star
Cancel oK

Fig. 12.2: Creating a Smart Group

Tags and smart groups are not mutually exclusive: they are simply two different ways to organize your style elements.
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Unlike the smart groups that automatically fetch their belonged items based on the input constraints, tags are filled
by the user. To edit any of those categories, you can either:

* select the items, right-click and choose Add to Tag [Z] and then select the tag name or create a new tag;

* select the tag and press Modify group... [7] Attach Selected Tag to Symbols. A checkbox appears next to each
item to help you select or deselect it. When selection is finished, press Modify group... [2] Finish Tagging.

* select the smart group, press Modify group... [7] Edit smart group... and configure a new set of constraints in the

Smart Group Editor dialog. This option is also available in the contextual menu of the smart group.

To remove a tag or a smart group, right-click on it and select the = Remove button. Note that this does not delete
the items grouped in the category.

Adding, editing or removing an item

As seen earlier, style elements are listed under different tabs whose contents depend on the active category (tag, smart
group, favorites...). When a tab is enabled, you can:

¢ Add new items: press the I:II-I:I-I:I Additem bytton and configure the item following symbols, color ramps or text
Jformat and label builder description.

¢ Modify an existing item: select an item and press 5-} Edititem bytton and configure as mentioned above.
* Delete existing items: to delete an element you no longer need, select it and click = Remove item (also available
through right-click). The item will be deleted from the local database.
Note that the All tab provides access to these options for every type of item.
Right-clicking over a selection of items also allows you to:
e Add to Favorites;
* Remove from Favorites;
* Add to Tag [7] and select the appropriate tag or create a new one to use; the currently assigned tags are checked;
* (lear Tags: detaching the symbols from any tag;
* Remove Item(s);
* Edit Item: applies to the item you right-click over;
* Copy Item;

e Paste Item ...: pasting to one of the categories of the style manager or elsewhere in QGIS (symbol or color
buttons)

o Export Selected Symbol(s) as PNG... (only available with symbols);
* Export Selected Symbol(s) as SVG... (only available with symbols);

Sharing style items

The c Import/Export tool, at the left bottom of the Style Manager dialog, offers options to easily share symbols,
color ramps, text formats and label settings with others. These options are also available through right-click over the
items.
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Exporting items

You can export a set of items to an . XML file:

<
1. Expand the Import/Export drop-down menu and select =1 Export Item(s)...

2. Choose the items you'd like to integrate. Selection can be done with the mouse or using a tag or a group
previously set.

3. Press Export when ready. You'll be prompted to indicate the destination of the saved file. The XML format
generates a single file containing all the selected items. This file can then be imported in another user’s style
library.

Export Item(s) 3

Select items to export

------- * o o ° ® ® O
dash red diamond diamond  diamondred dot black dot white dot blue dot brown
blue green
o @ O 0 0 ¥ =

dot green dot pink dot purple dot red dotyellow [Piiaaelees) effect
shadow

emboss

—E N EEENEMN

effectneon  gradient gradient gradient gradient gradient gradient
plasma gray Fill blue Fill brown Fill green Fill orange fill pink Fill

mEE :

@Help Select All Clear Selection Select by Group... ¥ Close || «/Export

Fig. 12.3: Exporting style items

When symbols are selected, you can also export them to .PNG or . SVG. Exporting to .PNG or . SVG (both not
available for other style item types) creates a file for each selected symbol in a given folder. The SVG folder can be
added to the SVG paths in Settings [7] Options [2] System menu of another user, allowing him direct access to all these
symbols.

Importing items

You can extend your style library by importing new items:
1. Expand the ‘. Import/Export drop-down menu and select () Import Item(s) at the left bottom of the dialog.
2. In the new dialog, indicate the source of the style items (it can be an . xm1 file on the disk or a url).
3. Set whether to | Add 10 favorites the items to import.

4. Check CJ Do not import embedded tags to avoid the import of tags associated to the items being imported.
5. Give the name of any Additional tag(s) to apply to the new items.

6. Select from the preview the symbols you want to add to your library.
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7. And press Import.

Import from File -
File /media/TRAVAIL/dev/github/mystyles.xml

Add to Favorites
v| Do not import embedded tags

Additional tag(s) Imported

Tip: separate multiple tags with commas
Select items to import

.............. ® *..

dash red effect drop gradient gradient
shadow green fill orange Fill

@Help Select All Clear Selection ® Close

Fig. 12.4: Importing style items

Using the Browser panel

It’s also possible to import style items into the active user profile style database directly from the Browser panel:
1. Select the style . xm1 file in the browser
2. Drag-and-drop it over the map canvas or right-click and select Import Style...
3. Fill the Import Items dialog following Importing items
4. Press Import and the selected style items are added to the style database

Double-clicking the style file in the browser opens the Style Manager dialog showing the items in the file. You can
select them and press Copy fo Default Style... to import them into the active style database. Tags can be assigned to
items. Also available through right-click, Open Style... command.

Style Manager

. ?a“gs All | " Marker =/ Line @ C7Fill | # ColorRamp | abc Text Format = = Label Settings
Colorful

Showcase
-------------- o *

dash green dash red effect drop gradient green [l gradient orange
shadow illl illl

<’ Import / Export ~| | Copy to Default Style... i | = | A Filter symbols...
@Help # Close

Fig. 12.5: Opening a style items file

The dialog also allows to export single symbols as . PNG or . SVG files.
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12.1.2 Setting a Color Ramp

The Color ramp tab in the Style Manager dialog helps you preview different color ramps based on the category selected

in the left panel.

To create a custom color ramp, activate the Color ramp tab and click the I:II'II-I:| Additem byton. The button reveals a

drop-down list to choose the ramp type:

* Gradient: given a start and end colors, generate a color ramp which can be continuous or discrete. With
double-clicking the ramp preview, you can add as many intermediate color stops as you want.

: Gradient color ramp

Color 1 | v colorz M ~ Type |Continuous :
O L] L]
[»| Gradient stop
Relative position | 35,0 % .| | Delete stop |
E © / .
Opacity SN s -
HTML notation |#4b1abd
v Plot
—»
, /z"-
\ / \\\ /
\\1 - d
\ // ]
o v
[ T T T T T T T T T T T T 1
0.2 0.4 0.6 0.8 1| |
& saturation [ | Lightness 5
Information Cancel | [ oK |

Fig. 12.6: Example of custom gradient color ramp with multiple stops

* Color presets: allows to create a color ramp consisting of a list of colors selected by the user;

* Random: creates a random set of colors based on range of values for Hue, Saturation, Value and Opacity and

a number of colors (Classes);

* Catalog: ColorBrewer: a set of predefined discrete color gradients you can customize the number of colors in

the ramp;

162

Capitolul 12. The Style Library



QGIS 3.10 User Guide

¢ or Catalog: cpt-city: an access to a whole catalog of color gradients to locally save as standard gradient. The
cpt-city option opens a new dialog with hundreds of themes included «out of the box».

. cpt-city color ramp

Selections by theme All by author

e All Ramps (592)
All Ramps Il . 4 B =
Bathymetry dkbluered summer cbacBrBG cbacBrBG11
Blues
Discord

» Diverging

» Greens cbacPivG cbacPRGn cbacPuor cbacRdBu
Greys

> QGIS
Precipitation

» Reds cbacRdGy  cbacRdYlBu cbacRdyYlGn cbacSpectral
Temperature
Topography
Topography/bathymetry

Top of the (cpt) palettes cbcBreG c3t1 c3t3 garish14

Top of the (svg) palettes
Transparency

Selection and preview | Information

v

Palette
Path

License

[] save as standard gradient Help || cCancel | oK

Fig. 12.7: cpt-city dialog with hundreds of color ramps

Sfat: Easily adjust the color stops of the gradient color ramp

Double-clicking the ramp preview or drag-and-drop a color from the color spot onto the ramp preview adds a new color
stop. Each color stop can be tweaked using the Selectorul de Culoare widgets or by plotting each of its parameters.
You can also reposition it using the mouse, the arrow keys (combine with Shi ft key for a larger move) or the Relative
position spinbox. Pressing Delete stop as well as DEL key removes the selected color stop.

12.2 The Symbol Selector

The Symbol selector is the main dialog to design a symbol. You can create or edit Marker, Line or Fill Symbols.
Two main components structure the symbol selector dialog:
* the symbol tree, showing symbol layers that are combined afterwards to shape a new global symbol

* and settings to configure the selected symbol layer in the tree.
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symbol Selector B

| upe K&y
* *  Marker line
¥ O Marker
O Simple marker
¥ . Marker line

~ O Marker

v
o] [
ojo
oo
o] [

Unit Millimeker -
Opacity _11100,0 % =
color (. ~

width | 2,00000 2
©., Favorites a ~| 8
o 0 O
"""""""""""""""""" Gy —=———
dash black dash blue dash green dash red effect emboss effect neon
——— — —_—
simple blue line simple green simplered line  topo main road topo railway topo road
line 4
pattern circles Save Symbol...| | Advanced ~

@Help ¥ cancel

Fig. 12.8: Designing a Line symbol
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12.2.1 The symbol layer tree

A symbol can consist of several Symbol layers. The symbol tree shows the overlay of these symbol layers that are
combined afterwards to shape a new global symbol. Besides, a dynamic symbol representation is updated as soon as
symbol properties change.

Depending on the level selected in the symbol tree items, various tools are made available to help you manage the

tree:

':II'I-II:I add new symbol layer: you can stack as many symbols as you want
remove the selected symbol layer

lock colors of symbol layer: a - locked color stays unchanged when user changes the color at the global (or
upper) symbol level

ﬂ:_l duplicate a (group of) symbol layer(s)

move up or down the symbol layer

12.2.2 Configuring a symbol

In QGIS, configuring a symbol is done in two steps: the symbol and then the symbol layer.

The symbol

At the top level of the tree, it depends on the layer geometry and can be of Marker, Line or Fill type. Each symbol
can embed one or more symbols (including, of any other type) or symbol layers.

You can setup some parameters that apply to the global symbol:

Unit: it can be Millimeters, Points, Pixels, Meters at Scale, Map units or Inches (see Unit Selector for
more details)

Opacity
Color: when this parameter is changed by the user, its value is echoed to all unlocked sub-symbols color
Size and Rotation for marker symbols

Width for line symbols

Sfat: Use the Size (for marker symbols) or the Width (for line symbols) properties at the symbol level to
proportionally resize all of its embedded symbol layers dimensions.

Nota: The Data-defined override button next to the width, size or rotation parameters is inactive when setting
the symbol from the Style manager dialog. When the symbol is connected to a map layer, this button helps you
create proportional or multivariate analysis rendering.

A preview of the symbols library: Symbols of the same type are shown and, through the editable drop-down
list just above, can be filtered by free-form text or by categories. You can also update the list of symbols using

[ T4
the Ha Sle Manager bytton and open the eponym dialog. There, you can use any capabilities as exposed in The
Style Manager section.

The symbols are displayed either:

[==—]
— in an icon list (with thumbnail, name and associated tags) using the List View ptton below the frame;
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— or as icon preview using the === Teon View byron,

Press the Save Symbol button to add the symbol being edited to the symbols library.

With the Advanced -] option, you can:
— for line and fill symbols, Clip features to canvas extent.

— for fill symbols, Force right-hand rule orientation: allows forcing rendered fill symbols to follow the stan-
dard ,,right hand rule” for ring orientation (i.e, polygons where the exterior ring is clockwise, and the
interior rings are all counter-clockwise).

The orientation fix is applied while rendering only, and the original feature geometry is unchanged. This
allows for creation of fill symbols with consistent appearance, regardless of the dataset being rendered
and the ring orientation of individual features.

— Depending on the symbology of the layer a symbol is being applied to, additional settings are available in
the Advanced menu:

« Symbol levels... to define the order of symbols rendering
* Data-defined Size Legend

x Match to Saved Symbols... and Match to Symbols from File... to automatically assign symbols to
classes

The symbol layer

At a lower level of the tree, you can customize the symbol layers. The available symbol layer types depend on the

upper symbol type. You can apply on the symbol layer paint effects to enhance its rendering.

Because describing all the options of all the symbol layer types would not be possible, only particular and significant
ones are mentioned below.

Common parameters

Some common options and widgets are available to build a symbol layer, regardless it’s of marker, line or fill sub-type:

the color selector widget to ease color manipulation

Units: it can be Millimeters, Points, Pixels, Meters at Scale, Map units or Inches (see Unit Selector for
more details)

the € dua-defined override widget near almost all options, extending capabilities of customizing each symbol (see
Configurarea suprascrierii definitd de date for more information)

the o Enable layer option controls the symbol layer’s visibility. Disabled symbol layers are not drawn when
rendering the symbol but are saved in the symbol. Being able to hide symbol layers is convenient when looking
for the best design of your symbol as you don’t need to remove any for the testing. The data-defined override
then makes it possible to hide or display different symbol layers based on expressions (using, for instance,
feature attributes).

the Cif Draw effects button for effects rendering.

Nota: While the description below assumes that the symbol layer type is bound to the feature geometry, keep in mind
that you can embed symbol layers in each others. In that case, the lower level symbol layer parameter (placement,
offset...) might be bound to the upper-level symbol, and not to the feature geometry itself.
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Marker Symbols

Appropriate for point geometry features, marker symbols have several Symbol layer types:

¢ Simple marker (default)

Symbol Selector

~ ¥ Marker o
i.¢ Simple marker =|[w
Ellipse marker =
o2
Symbol layer type| Simple marker -
Size 7,200000 < | Millimeters | &
Fill color . | <
Stroke color MKED
Stroke style | —— Solid Line K=
Stroke width | 0,400000 @ |7| Millimeters MKEE
Join style I Bevel K=
Rotation 0,00° =RES
x | 0,000000 =
Offset Millimeters MEEE
y | 0,000000 -
VCenter | &
Anchor point
. HCenter MEES
[ a 0O
OOCO0QCAAKXTO+EFEX | > D &d
ONJ4 b a

V| Enable layer =, Draw effects
@Help # cancel

Fig. 12.9: Designing a Simple Marker Symbol

« Ellipse marker: a simple marker symbol layer, with customizable width and height

¢ Filled marker: similar to the simple marker symbol layer, except that it uses a fill sub symbol to render the
marker. This allows use of all the existing QGIS fill (and stroke) styles for rendering markers, e.g. gradient or
shapeburst fills.

* Font marker: use installed fonts as marker symbols
¢ Geometry generator (see The Geometry Generator)

» Raster image marker: use an image (PNG, JPG, BMP ...) as marker symbol. The image can be a file on the
disk, a remote URL or embedded in the style database (imore details). Width and height of the image can be

set independently or using the ﬁ Lock aspect ratio

¢ Vector Field marker (see The Vector Field Marker)
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* SVG marker: provides you with images from your SVG paths (set in Settings 7] Options... [7] System menu) to

render as marker symbol. Width and height of the symbol can be set independently or using the ﬂ Lock aspect ratio
Each SVG file colors and stroke can also be adapted. The image can be a file on the disk, a remote URL or
embedded in the style database (imore details).

Nota: SVG version requirements

QGIS renders SVG files that follow the SVG Tiny 1.2 profile, intended for implementation on a range of
devices, from cellphones and PDAs to laptop and desktop computers, and thus includes a subset of the features
included in SVG 1.1 Full, along with new features to extend the capabilities of SVG.

Some features not included in these specifications might not be rendered correctly in QGIS.

Sfat: Enable SVG marker symbol customization

To have the possibility to change the colors of a SVG marker, you have to add the placeholders param (£111)
for fill color, param (out 1ine) for stroke color and param (outline-width) for stroke width. These
placeholders can optionally be followed by a default value, e.g.:

<svg width="100%" height="100%">

<rect fill="param(fill) #ff0000" stroke="param(outline) #00ff00" stroke-width=
—"param (outline-width) 10" width="100" height="100">

</rect>

</svg>

Line Symbols

Appropriate for line geometry features, line symbols have following symbol layer types:
¢ Simple line (default): available settings are:
The simple line symbol layer type has many of the same properties as the simple marker symbol, and in addition:

— Cap style

_ & Use custom dash pattern: overrides the Stroke style setting with a custom dash.

e Arrow: draws lines as curved (or not) arrows with a single or a double head with configurable width, length
and thickness. To create a curved arrow the line feature must have at least three vertices. It also uses a fill
symbol such as gradients or shapeburst to render the arrow body. Combined with the geometry generator, this
type of layer symbol helps you representing flow maps.

¢ Geometry generator (see The Geometry Generator)
* Marker line: repeats a marker symbol over the length of a line.

— The markers placement can be at a regular distance or based on the line geometry: first, last or each
vertex, on the central point of the line or of each segment, or on every curve point.

— The markers placement can also be given an offset along the line

— The o Rotate marker option allows you to set whether each marker symbol should be oriented relative
to the line direction or not.

Because a line is often a succession of segments of different directions, the rotation of the marker is
calculated by averaging over a specified distance along the line. For example, setting the Average angle
over property to 4mm means that the two points along the line that are 2mm before and after the symbol
placement are used to calculate the line angle for that marker symbol. This has the effect of smoothing
(or removing) any tiny local deviations from the overall line direction, resulting in much nicer visual
orientations of the marker line symbols.
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symbol selector

~ == Line |@|
---------- =)l
symbol layer type| Simple line |
Color |_|E| (=8
Stroke width | 0.660000 @ 2| Milimeters ~| €
Offset |0.000000 2| Millimeters  ~ | =,
— L=8
Join style | Bl Round E=E
Cap style | B Round - G
¥| Use custom dash pattern
e L | Millimeters K =h
Draw line only inside polygon
Rings | @ AllRings |
V| Enable layer = Draw effects
| @Help | | % cancel |[ «/ oK ]

Fig. 12.10: Designing a Simple Line Symbol
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— The marker line can also be offset from the line itself.

Hashed line: repeats a line segment (a hash) over the length of a line symbol, with a line sub-symbol used to
render each individual segment. In other words, a hashed line is like a marker line in which marker symbols
are replaced with segments. As such, the hashed lines have the same properties as marker line symbols, along
with:

— Hash length

— Hash rotation

e
— Ma

FEEL
FRET
FREL
HEL
FRHEL
HEH
TrET
FREL

Fig. 12.11: Examples of hashed lines

Fill Symbols

Appropriate for polygon geometry features, fill symbols have also several symbol layer types:

Simple fill (default): fills a polygon with a uniform color

Centroid fill: places a marker symbol at the centroid of the visible feature. The position of the marker may
not be the real centroid of the feature, because calculation takes into account the polygon(s) clipped to area
visible in map canvas for rendering and ignores holes. Use the geometry generator symbol if you want the exact
centroid.

The marker(s) can be placed on every part of a multi-part feature or only on its biggest part, and forced to be
inside the polygon.

Geometry generator (see 7he Geometry Generator)

Gradient fill: uses a radial, linear or conical gradient, based on either simple two color gradients or a predefined
gradient color ramp to fill polygons. The gradient can be rotated and applied on a single feature basis or across
the whole map extent. Also start and end points can be set via coordinates or using the centroid (of feature or
map);

Line pattern fill: fills the polygon with a hatching pattern of line symbol layer. You can set a rotation, the
spacing between lines and an offset from the feature boundary;

Point pattern fill: fills the polygon with a hatching pattern of marker symbol layer. You can set the distance
and a displacement between rows of markers, and an offset from the feature boundary;

Raster image fill: fills the polygon with tiles from a raster image (PNG JPG, BMP ...). The image can be a
file on the disk, a remote URL or an embedded file encoded as a string (more details). Options include (data
defined) opacity, image width, coordinate mode (object or viewport), rotation and offset.

SVG fill: fills the polygon using SVG markers;
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symbol Selector x

- [ Fill o || A
,,,,,, » -~ Poink pattern Fill _
'''''''''''' B Simple Fill =
,,,,,,,,,,,, o a
symbol layer type Simple Fill -
Fill color - &
Fill style I solid _E=:
stroke color | (I - <.
Stroke width |0.260000 2| | Millimeters K =8
Stroke style | —— Solid Line K=t
Join style 2 Bevel K=t
¥ | 0.000000 -
Offset Millimeters v
y | 0.000000 -
V| Enable layer = Draw effects

@Help % cancel

Fig. 12.12: Designing a Simple Fill Symbol
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* Shapeburst fill: buffers a gradient fill, where a gradient is drawn from the boundary of a polygon towards the
polygon’s centre. Configurable parameters include distance from the boundary to shade, use of color ramps or
simple two color gradients, optional blurring of the fill and offsets;

e Qutline: Arrow: uses a line arrow symbol layer to represent the polygon boundary;

¢ Outline: Hashed line: uses a hash line symbol layer to represent the polygon boundary (the interior rings, the
exterior ring or all the rings).

¢ Outline: Marker line: uses a marker line symbol layer to represent the polygon boundary (the interior rings,
the exterior ring or all the rings).

¢ Outline: simple line: uses a simple line symbol layer to represent the polygon boundary (the interior rings,
the exterior ring or all the rings). The Draw line only inside polygon option displays the polygon borders inside
the polygon and can be useful to clearly represent adjacent polygon boundaries.

Nota: When geometry type is polygon, you can choose to disable the automatic clipping of lines/polygons to the
canvas extent. In some cases this clipping results in unfavourable symbology (e.g. centroid fills where the centroid
must always be the actual feature’s centroid).

The Geometry Generator

Available with all types of symbols, the geometry generator symbol layer allows to use expression syntax to generate
a geometry on the fly during the rendering process. The resulting geometry does not have to match with the original
geometry type and you can add several differently modified symbol layers on top of each other.

Some examples:

—-— render the centroid of a feature
centroid( $geometry )

—-— visually overlap features within a 100 map units distance from a point
—-— feature, i.e generate a 100m buffer around the point
buffer( S$geometry, 100 )

—-— Given polygon layerl ( idl, layer2_id, ...) and layer2( id2, fieldn...)
—— render layerl with a line joining centroids of both where layer2_id = id2
make_line( centroid( $geometry ),
centroid( geometry( get_feature( 'layer2', 'id2', attribute(
Scurrentfeature, 'layer2_id') ) )

—— Create a nice radial effect of points surrounding the central feature
—-— point when used as a MultiPoint geometry generator
collect_geometries (
array_foreach (
generate_series( 0, 330, 30 ),
project ( $geometry, .2, radians( @element ) )
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The Vector Field Marker

The vector field marker is used to display vector field data such as earth deformation, tidal flows, and the like. It
displays the vectors as lines (preferably arrows) that are scaled and oriented according to selected attributes of data
points. It can only be used to render point data; line and polygon layers are not drawn by this symbology.

The vector field is defined by attributes in the data, which can represent the field either by:
* cartesian components (x and y components of the field)

* or polar coordinates: in this case, attributes define Length and Angle. The angle may be measured either
clockwise from north, or Counterclockwise from east, and may be either in degrees or radians.

« or as height only data, which displays a vertical arrow scaled using an attribute of the data. This is appropriate
for displaying the vertical component of deformation, for example.

The magnitude of field can be scaled up or down to an appropriate size for viewing the field.

12.3 Setting a label

Labels are textual information you can display on vector features. They add details you could not necessarily represent
using symbols.

The Style Manager dialog allows you to create a set of labels or text formats (ie the appearance of the text, including
font, size, colors, shadow, background...). Each of these items could later be applied to layers in the ‘2tcl Labels tab
of the vector Layer Properties dialog or Layer Styling panel or using the (abe| Layer Labeling Options pyyton of the Labels
toolbar. You can also directly configure them in the abovementioned dialogs.

The Label Settings dialog allows you to configure smart labeling for vector layers. Setting a label includes configuring
the fext format, and how the label relates with the features or other labels (through placement, rendering and callout).

12.3.1 Formatting the label text

To create text formats, you can:

L T4
1. Open the B2 Style Manager dialog

2. Activate the Text format tab

Style Manager O
| Favorites |

All All Marker |/ Line (- Fill % Color Ramp | ®= Text Format | =i Label Settings

~ Tags
Colorful

Grayscale A-ﬁ

Showcase
Topology
Smart Groups country

Add Tag...

Add Smart Group...

< Import / Export ~||& || = || / i | 5 | Q Filter text symbols...
@Help ¥ Close

Fig. 12.13: Text formats in Style Manager dialog
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3. Press the ok Addiem button. The Text Settings dialog opens with the following properties. As usual, these
properties are data-definable.

Text tab

Text Settings .

¥ Text Sample

Lorem Igsum|

Lorem Ipsum 4| [1:1000000 - M
" Formatting Font Ubuntu | &
abe Buffer
@ Background Style | Bold A=
- shadow TR=A]R=t =RNR =t
Size 15,0000 =R =k
Points - &
color | - <.
Opacity 100,0% |- &
21 Favorites ~| 81
Name Tags
Ad country

Save Format...

@Help % Cancel

Fig. 12.14: Text settings - Text tab

In the abc Text tab, you can set:
* the Font, from the ones available on your machine

* the Style: along with the common styles of the font, you can set whether the text should be underlined or striked
through

¢ the Size in any supported unit
¢ the Color
¢ and the Opacity.

At the bottom, a text formats list widget shows a filterable list of text formats stored within your style manager
database. This allows you to easily set text formats to match styles saved in the local style database, and also to add a
new text format to the style database based on the current settings. Press the Save format... button to store the current
text format in the Style Manager, providing a name and tag(s).

[ T4
Likewise, a label settings list widget is shown when configuring labels, allowing you to pick from the Ha Style Manager
widget or to add new styles to it.
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Formatting tab

Text Settings >

¥ Text Sample

Lorem Igsum|

1

Lorem Ipsum % | 1:1000000 - v
abe Text Formatting
|__Formatting [N No change e
abe Buffer
@ Background Spacing letter | 0,0000 =i =
 shadow word | 0,0000 &
Text orientation | Horizontal K =R
Blend mode Normal - S
Apply label text substitutes
Multiple lines
Wrap on character L=
Wrap lines to Mo automatic wrapping L=
Maximum line length -
Line height 1,00 line =E =8
Alignment Left K =S

@Help ¥ Cancel < OK

Fig. 12.15: Text settings - Formatting tab

+ab
In the = ¢ Formatting tab, you can:

Use the Type case option to change the capitalization style of the text. You have the possibility to render the
text as All uppercase, All lowercase or Capitalize first letter. Note that the last option modifies only the first
letter of each word and leaves the other letters in the text untouched.

Under Spacing, change the space between words and between individual letters.

. Enable kerning of the text font
Set the Text orientation which can be Horizontal or Vertical. It can also be Rotation-based when setting a label.

Use the Blend mode option to determine how your labels will mix with the map features below them (more
details at Modurile de Fuziune).

The ' Apply label text substitutes option allows you to specify a list of texts to substitute to texts in feature
labels (e.g., abbreviating street types). Replacement texts are used when displaying labels on the map. Users
can also export and import lists of substitutes to make reuse and sharing easier.

Configure Multiple lines:
— Set a character that will force a line break in the text with the Wrap on character option

— Set an ideal line size for auto-wrapping using the Wrap lines to option. The size can represent either the
Maximum line length or the Minimum line length.

— Decide the Line Height
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— Format the Alignment: typical values available are Left, Right and Center.

When setting point labels properties, the text alignment can also be Follow label placement. In that case,
the alignment will depend on the final placement of the label relative to the point. E.g., if the label is
placed to the left of the point, then the label will be right aligned, while if it is placed to the right, it will
be left aligned.

For line labels you can include Line direction symbol to help determine the line directions, with symbols to use
to indicate the Left or Right. They work particularly well when used with the curved or Parallel placement

options from the Placement tab. There are options to set the symbols position, and to ' Reverse direction.

Use the ' Formatted numbers option to format numeric texts. You can set the number of Decimal places. By

default, 3 decimal places will be used. Use the A Show plus sign if you want to show the plus sign for positive
numbers.

Buffer tab

Text Settings oo

w Text Sample

Lorem Igsum|

Lorem Ipsum | 1:1000000 ~ M
abe Text Buffer
*% Formatting v Draw text buffer <,
L5 Buffer
Size 0,2000 b
@ Background &
J Shadow Millimeter R E"
color I - =

Color buffer’s Fill

Opacity 100,0 % =y =
Pen join style | 5 Round K =R
Blend mode | Normal K ER

Draw effects

@Help % cancel « OK

Fig. 12.16: Text settings - Buffer tab

To create a buffer around the label, activate the o Draw text buffer checkbox in the @be Byffer tab. Then you can:

Set the buffer’s Size in any supported unit

Select the buffer’s Color

o Color buffer’s fill: The buffer expands from the label’s outline, so, if the option is activated, the label’s
interior is filled. This may be relevant when using partially transparent labels or with non-normal blending
modes, which will allow seeing behind the label’s text. Unchecking the option (while using totally transparent
labels) will allow you to create outlined text labels.

Define the buffer’s Opacity
Apply a Pen join style: it can be Round, Miter or Bevel
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* Use the Blend mode option to determine how your label’s buffer will mix with the map components below them
(more details at Modurile de Fuziune).

* Check "' Draw effects to add advanced paint effects for improving text readability, eg through outer glows
and blurs.

Background tab

The . Background tab allows you to configure a shape that stays below each label. To add a background, activate
the Draw Background checkbox and select the Shape type. It can be:

* aregular shape such as Rectangle, Square, Circle or Ellipse
 an SVG symbol from a file, a URL or embedded in the project or style database (rmore details)
* or a Marker Symbol you can create or select from the symbol library.
Depending on the selected shape, you need to configure some of the following properties:
* The Size type of the frame, which can be:
— Fixed: using the same size for all the labels, regardless the size of the text
— or a Buffer over the text’s bounding box
* The Size of the frame in X and Y directions, using any supported units

* A Rotation of the background, between Sync with label, Offset of label and Fixed. The last two require an angle
in degrees.

* An Offset X,Y to shift the background item in the X and/or Y directions

* A Radius X,Y to round the corners of the background shape (applies to rectangle and square shapes only)
¢ An Opacity of the background

* A Blend mode to mix the background with the other items in the rendering (see Modurile de Fuziune).

e The Fill color, Stroke color and Stroke width for shape types other than the marker symbol. Use the Load
symbol parameters to revert changes on an SVG symbol to its default settings.

¢ A Pen join style: it can be Round, Miter or Bevel (applies to rectangle and square shapes only)

. Draw effects to add advanced paint effects for improving text readability, eg through outer glows and
blurs.

Shadow tab

To add a shadow to the text, enable the J Shadow tab and activate the i Draw drop shadow. Then you can:

* Indicate the item used to generate the shadow with Draw under. It can be the Lowest label component or a
particular component such as the Text itself, the Buffer or the Background.

* Set the shadow’s Offset from the item being shadowded, ie:
— The angle: clockwise, it depends on the underlying item orientation
— The distance of offset from the item being shadowded

— The units of the offset

If you tick the g Use global shadow checkbox, then the zero point of the angle is always oriented to the north
and doesn’t depend on the orientation of the label’s item.

¢ Influence the appearance of the shadow with the Blur radius. The higher the number, the softer the shadows,
in the units of your choice.
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Text Settings

v Text Sample

Lorem Igsum|

'Lorem Ipsum |£| 1:1000000| ~ | ‘ H
abe Text Background i
"2 Formatting v| Draw background €=,

Shape 'Rectangle K =N
.J Shadow Size type |Buffer "| (=R
Size X 10,2000 2 &
Size Y 10,3000 : &
| Millimeters - &
Rotation | Syncwith label =l

| B
Offset XY | 0,0000 2/|0,0000 2 &
' Millimeters - &

Radius XY | 0,0000 * 10,0000 B

' Millimeters - |
Opacity :'|@| LE8
Blend mode | Normal - &
Fill color | E| (=8
Stroke color |_E| L=
stroke width | 0,0000 2] €
' Millimeters | &

Pen join style | T Bevel v |

Draw effects

. @Help | | ®cancel || JOK |

Fig. 12.17: Text settings - Background tab
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Text Settings X

w Text Sample

Lorem Ipsum

4

Lorem Ipsum % | (1:1000000 - M
abe Text Shadow
2*2 Formatting v| Draw drop shadow €=,
: Eszlf(zrround Draw under |Lowest label component - &
Offset (o) [13s° =R=S
1,0000 e
Millimeter MAKEE
v| Use global shadow
Blur radius | 1,500000 e
Millimeter | &
Blur only alpha pixels
Opacity 700% @ 3| &
Scale 100 % = B
color I - <
Blend mode | Multiply K=
@Help # Cancel «/ OK

Fig. 12.18: Text settings - Shadow tab
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 Define the shadow’s Opacity
» Rescale the shadow’s size using the Scale factor
¢ Choose the shadow’s Color

» Use the Blend mode option to determine how your label’s shadow will mix with the map components below
them (more details at Modurile de Fuziune).

12.3.2 Callouts tab

A common practice when placing labels on a crowded map is to use callouts - labels which are placed outside (or
displaced from) their associated feature are identified with a dynamic line connecting the label and the feature. If one
of the two endings (either the label or the feature) is moved, the shape of the connector is recomputed.

Naknek Lake

_BecharoF Lake

.
-

Lower Ugashik Lake

Fig. 12.19: Labels with various callouts settings

abe
To add a callout to a label, enable the # Callouts tab and activate the il Draw callouts. Then you can:

1. Select the Style of connector, one of:

* Simple lines: a straight line, the shortest path

e Manhattan style: a 90° broken line
2. Select the Line style with full capabilities of a /ine symbol including layer effects, and data-defined settings
3. Set the Minimum length of callout lines

4. Set the Offset from feature option: controls the distance from the feature (or its anchor point if a polygon)
where callout lines end. Eg, this avoids drawing lines right up against the edges of the features.

5. Set the Offset from label area option: controls the distance from the label closest corner where callout lines
end. This avoids drawing lines right up against the text.

6. o Draw lines to all features parts from the feature’s label

7. Set an Anchor point on the (polygon) feature to use as end point of the connector line : available options are:
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e Pole of inaccessibility
 Point on exterior
e Point on surface

e Centroid

12.3.3 Placement tab

At
Choose the “s” Placement tab for configuring label placement and labeling priority. Note that the placement options
differ according to the type of vector layer, namely point, line or polygon, and are affected by the global PAL setting.

Placement for point layers

With the - ® Cartographic placement mode, point labels are generated with a better visual relationship with the point
feature, following ideal cartographic placement rules. Labels can be placed at a set Distance either from the point
feature itself or from the bounds of the symbol used to represent the feature. The latter option is especially useful
when the symbol size isn’t fixed, e.g. if it’s set by a data defined size or when using different symbols in a categorized
renderer.

By default, placements are prioritised in the following order:
1. top right

top left

bottom right

bottom left

middle right

middle left

top, slightly right

® NSk w N

bottom, slightly left.

Placement priority can, however, be customized or set for an individual feature using a data defined list of prioritised
positions. This also allows only certain placements to be used, so e.g. for coastal features you can prevent labels being
placed over the land.

The '®' Around point setting places the label in an equal radius (set in Distance) circle around the feature. The
placement of the label can even be constrained using the Quadrant option.

With the '@ Offset from point, labels are placed at a fixed offset from the point feature. You can select the Quadrant
in which to place your label. You are also able to set the Offser X, Y distances between the points and their labels and
can alter the angle of the label placement with the Roration setting. Thus, placement in a selected quadrant with a
defined rotation is possible.
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Placement for line layers

Label options for line layers include ® ' Parallel, -+ Curved or -+ Horizontal. For the "® Parallel and " Curved

options, you can set the position to g Above line, g On line and oA Below line. 1It’s possible to select several options
at once. In that case, QGIS will look for the optimal label position. For Parallel and curved placement options, you
can also use the line orientation for the position of the label. Additionally, you can define a Maximum angle between

curved characters when selecting the ' Curved option (see Figure_labels_placement_line).

Horizontal label example

Fig. 12.20: Label placement examples in lines

For all three placement options, in Repeat, you can set up a minimum distance for repeating labels. The distance can
be inmm or inmap units.

Placement for polygon layers
You can choose one of the following options for placing labels in polygons (see figure_labels_placement_polygon):

. @ Offset from centroid,

e ..’ Horizontal (slow),

* . Around centroid,

e i Free (slow),

e . Using perimeter,

e and - Using perimeter (curved).

In the Offset from centroid settings you can specify if the centroid is of the ®  Visible polygon or s whole polygon.
That means that either the centroid is used for the polygon you can see on the map or the centroid is determined for
the whole polygon, no matter if you can see the whole feature on the map. You can place your label within a specific
quadrant, and define offset and rotation.

The Around centroid setting places the label at a specified distance around the centroid. Again, you can define ¢

visible polygon or -+ whole polygon for the centroid.

With the Horizontal (slow) or Free (slow) options, QGIS places at the best position either a horizontal or a rotated
label inside the polygon.

With the Using perimeter option, the label will be drawn next to the polygon boundary. The label will behave like the

parallel option for lines. You can define a position and a distance for the label. For the position, o Above line, i
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On line, o Below line and g Line orientation dependent position are possible. You can specify the distance between
the label and the polygon outline, as well as the repeat interval for the label.

The Using perimeter (curved) option helps you draw the label along the polygon boundary, using a curved labeling.
In addition to the parameters available with Using perimeter setting, you can set the Maximum angle between curved
characters polygon, either inside or outside.

Around centroid

+
1
1
l=e

~ Offset(x.y)
from centroid

Horizontal label

Fig. 12.21: Label placement examples in polygons

In the priority section you can define the priority with which labels are rendered for all three vector layer types (point,
line, polygon). This placement option interacts with the labels from other vector layers in the map canvas. If there
are labels from different layers in the same location, the label with the higher priority will be displayed and the others
will be left out.

12.3.4 Rendering tab

4 . . . .
In the & Rendering tab, you can tune when the labels can be rendered and their interaction with other labels and
features.

Label options

Under Label options:
* You find the scale-based and the Pixel size-based visibility settings.

e The Label z-index determines the order in which labels are rendered, as well in relation with other feature
labels in the layer (using data-defined override expression), as with labels from other layers. Labels with a
higher z-index are rendered on top of labels (from any layer) with lower z-index.

Additionally, the logic has been tweaked so that if two labels have matching z-indexes, then:

— if they are from the same layer, the smaller label will be drawn above the larger label
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— if they are from different layers, the labels will be drawn in the same order as their layers themselves (ie
respecting the order set in the map legend).

Nota: This setting doesn’t make labels to be drawn below the features from other layers, it just controls the
order in which labels are drawn on top of all the layers» features.

* While rendering labels and in order to display readable labels, QGIS automatically evaluates the position of the

labels and can hide some of them in case of collision. You can however choose to o Show all labels for this
layer (including colliding labels) in order to manually fix their placement (see The Label Toolbar).

» With data-defined expressions in Show label and Always Show you can fine tune which labels should be rende-
red.

e Allow to Show upside-down labels: alternatives are Never, when rotation defined or always.

Feature options

Under Feature options:
* You can choose to label every part of a multi-part feature and limit the number of features to be labeled.

* Both line and polygon layers offer the option to set a minimum size for the features to be labeled, using Suppress
labeling of features smaller than.

* For polygon features, you can also filter the labels to show according to whether they completely fit within their
feature or not.

* For line features, you can choose to Merge connected lines to avoid duplicate labels, rendering a quite airy map
in conjunction with the Distance or Repeat options in the Placement tab.

Obstacles

An obstacle is a feature QGIS tries as far as possible to not place labels over. From the Obstacles frame, you can
manage the covering relation between labels and features:

* Activate the oA Discourage labels from covering features option to decide whether features of the layer should
act as obstacles for any label (including labels from other features in the same layer).
Instead of the whole layer, you can define a subset of features to use as obstacles, using the € aua-defined override

control next to the option.

The ' priority control slider for obstacles allows you to make labels prefer to overlap features

from certain layers rather than others. A Low weight obstacle priority means that features of the layer are less
considered as obstacles and thus more likely to be covered by labels. This priority can also be data-defined, so
that within the same layer, certain features are more likely to be covered than others.

* For polygon layers, you can choose the type of obstacle the features could be, by minimising the labels place-
ment:

— over the feature’s interior: avoids placing labels over the interior of the polygon (prefers placing labels
totally outside or just slightly inside the polygon)

— or over the feature’s boundary: avoids placing labels over boundary of the polygon (prefers placing
labels outside or completely inside the polygon). E.g., it can be useful for regional boundary layers,
where the features cover an entire area. In this case, it’s impossible to avoid placing labels within these
features, and it looks much better to avoid placing them over the boundaries between features.
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13.1 Deschiderea datelor

Ca parte a unui ecosistem Software cu Sursé Deschisé QGIS este construit pe diferite biblioteci care, combinate cu

¢ Vector data formats include GeoPackage, GML, GeoJSON, GPX, KML, Comma Separated Values, ESRI
formats (Shapefile, Geodatabase. . .), MapInfo and MicroStation file formats, AutoCAD DWG/DXF, GRASS
and many more... Read the complete list of supported vector formats.

¢ Raster data formats include GeoTIFF, JPEG, ASCII Gridded XYZ, MBTiles, R or Idrisi rasters, GDAL Vir-
tual, SRTM, Sentinel Data, ERDAS IMAGINE, ArcInfo Binary Grid, ArcInfo ASCII Grid, and many more...
Read the complete list of supported raster formats.

 Database formats include PostgreSQL/PostGIS, SQLite/SpatiaLite, Oracle, DB2 or MSSQL Spatial, My-
SQL...

¢ Web map and data services (WM(T)S, WES, WCS, CSW, XYZ tiles, ArcGIS services, ...) are also handled
by QGIS providers. See QGIS ca si Client de Date OGC for more information about some of these.

* You can read supported files from archived folders and use QGIS native formats such as QML files (OML -
The QGIS Style File Format) and virtual and memory layers.

More than 80 vector and 140 raster formats are supported by GDAL and QGIS native providers.

Nota: Not all of the listed formats may work in QGIS for various reasons. For example, some require external
proprietary libraries, or the GDAL/OGR installation of your OS may not have been built to support the format you
want to use. To see the list of available formats, run the command line ogrinfo --formats (for vector) and
gdalinfo --formats (for raster), or check Settings [ Options [2] GDAL menu (for raster) in QGIS.

In QGIS, depending on the data format, there are different tools to open a dataset, mainly available in the Layer [/
Add Layer [7l menu or from the Manage Layers toolbar (enabled through View [7] Toolbars menu). However, all these

tools point to a unique dialog, the Data Source Manager dialog, that you can open with the ‘! Open Data Source Manager
button, available on the Data Source Manager Toolbar, or by pressing Ctr1+L. The Data Source Manager dialog
offers a unified interface to open vector or raster file-based data as well as databases or web services supported by

QGIS. It can be set modal or not with the g Modeless data source manager dialog in the Settings [ Options [l General
menu.
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(R Data Source Manager | Brows

WFS

‘3& ArcGIS Map 5

er ? 4
Browser
OETHO
hd Favarites
> QGIS Training manual data\shapefies
> Home
> C:\
> Doy
> E:\
> F:\

A @ GeoPackage
v [ training_data.gpkg
1= buildings
o places
W7 rivers
%" roads
2" sample_points
25 water
v /7 spatialite
B sample.sqglite
v @ postars
» =C Referential
> I mssqL
> @ Orade
> [ oe2
& wmspumMTS
v 6B XYZ Tiles
. OpenStreetMap
@ wes
7 wrs
) ows
@ ArcGisMapServer
@E:' ArcGisFeatureServer
* GeoMode

Fig. 13.1: QGIS Data Source Manager dialog
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Beside this main entry point, you also have the ﬁ DB Manager plugin that offers advanced capabilities to analyze
and manipulate connected databases. More information on DB Manager capabilities can be found in DB Manager
Plugin.

There are many other tools, native or third-party plugins, that help you open various data formats.

This chapter will describe only the tools provided by default in QGIS for loading data. It will mainly focus on the Data
Source Manager dialog but more than describing each tab, it will also explore the tools based on the data provider or
format specificities.

13.1.1 Panoul Navigatorului
The Browser is one of the main ways to quickly and easily add your data to projects. It’s available as:
* a Data Source Manager tab, enabled pressing the ‘5 Open Data Source Manager pytton (Ctrl+1);

« as a QGIS panel you can open from the menu View [7] Panels (or Settings [?] Panels) or by pressing Ctr1+2.

In both cases, the Browser helps you navigate in your file system and manage geodata, regardless the type of layer
(raster, vector, table), or the datasource format (plain or compressed files, databases, web services).

Exploring the Interface
At the top of the Browser panel, you find some buttons that help you to:

. q Add Selected Layers: yoy; can also add data to the map canvas by selecting Add selected layer(s) from the layer’s
context menu,

£ Refiesh
o [/ RO the browser tree;

. ? Filter Browser 1, search for specific data. Enter a search word or wildcard and the browser will filter the tree
to only show paths to matching DB tables, filenames or folders — other data or folders won’t be displayed. See
the Browser Panel(2) example in figure_browser_panels. The comparison can be case-sensitive or not. It can
also be set to:

— Normal: show items containing the search text
— Wildcard(s): fine tune the search using the ? and/or * characters to specify the position of the search text

— Regular expression

. _f Collapse All the whole tree;
. ':\f_i'l.z:' Enable/disable properties widget: when toggled on, a new widget is added at the bottom of the panel showing, if
applicable, metadata for the selected item.
The entries in the Browser panel are organised hierarchically, and there are several top level entries:
1. Favorites where you can place shortcuts to often used locations
2. Spatial Bookmarks where you can store often used map extents (see Semne de Carte Spatiale)

3. Project Home: for a quick access to the folder in which (most of) the data related to your project are stored.
The default value is the directory where your project file resides.

4. Home directory in the file system and the filesystem root directory.
5. Connected local or network drives

6. Then comes a number of container / database types and service protocols, depending on your platform and
underlying libraries:
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. @ GeoPackage

. f SpatiaLite
. 'PostGIS

» MSSOL

. ng’ WMS/WMTS

. ng} XYZ Tiles

. €$)WCS

« O wrs

I/ -\I
« 2 ows

{'@ ArcGISMapServer
|"ﬁ;';" ]
o ./ ArcGISFeatureServer

. * GeoNode

Interacting with the Browser items

The browser supports drag and drop within the browser, from the browser to the canvas and Layers panel, and from
the Layers panel to layer containers (e.g. GeoPackage) in the browser.

Project file items inside the browser can be expanded, showing the full layer tree (including groups) contained within
that project. Project items are treated the same way as any other item in the browser, so they can be dragged and
dropped within the browser (for example to copy a layer item to a geopackage file) or added to the current project
through drag and drop or double click.

The context menu for an element in the Browser panel is opened by right-clicking on it.

For file system directory entries, the context menu offers the following:

Favourites, can also be removed and renamed:

New —>

— Directory...

— GeoPackage...

— ShapeFile...
Add as a Favorite
Hide from Browser
Fast Scan this Directory
Open Directory
Open in Terminal
Proprietdti...

Directory Properties...
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e Rename favourite...
e Remove favourite

For leaf entries that can act as layers in the project, the context menu will have supporting entries. For example, for
non-database, non-service-based vector, raster and mesh data sources:

¢ Delete File ,,<name of file>"...
* Export Layer —> To File...

* Add Layer to Project

* Layer Properties

e File Properties

In the Layer properties entry, you will find (similar to what you will find in the vector and raster layer properties once
the layers have been added to the project):

e Metadata for the layer. Metadata groups: Information from provider (if possible, Path will be a hyperlink to
the source), Identification, Extent, Access, Fields (for vector layers), Bands (for raster layers), Contacts, Links
(for vector layers), References (for raster layers), History.

* A Preview panel
 The attribute table for vector sources (in the Astributes panel).
To add a layer to the project using the Browser:

1. Enable the Browser as described above. A browser tree with your file system, databases and web services is
displayed. You may need to connect databases and web services before they appear (see dedicated sections).

2. Find the layer in the list.

3. Use the context menu, double-click its name, or drag-and-drop it into the map canvas. Your layer is now added
to the Layers panel and can be viewed on the map canvas.

Sfat: Open a QGIS project directly from the browser

You can also open a QGIS project directly from the Browser panel by double-clicking its name or by drag-and-
drop into the map canvas.

Once a file is loaded, you can zoom around it using the map navigation tools. To change the style of a layer, open
the Layer Properties dialog by double-clicking on the layer name or by right-clicking on the name in the legend
and choosing Properties from the context menu. See section Symbology Properties for more information on setting
symbology for vector layers.

Right-clicking an item in the browser tree helps you to:

« for a file or a table, display its metadata or open it in your project. Tables can even be renamed, deleted or
truncated.

» for a folder, bookmark it into your favourites or hide it from the browser tree. Hidden folders can be managed
from the Settings [7] Options [7] Data Sources tab.

e manage your spatial bookmarks: bookmarks can be created, exported and imported as XML files.
¢ create a connection to a database or a web service.
e refresh, rename or delete a schema.

You can also import files into databases or copy tables from one schema/database to another with a simple drag-
and-drop. There is a second browser panel available to avoid long scrolling while dragging. Just select the file and
drag-and-drop from one panel to the other.

Sfat: Add layers to QGIS by simple drag-and-drop from your OS file browser
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Fig. 13.2: Panourile Navigatorului QGIS, unul langd altul

You can also add file(s) to the project by drag-and-dropping them from your operating system file browser to the
Layers Panel or the map canvas.

13.1.2 The DB Manager

The DB Manager Plugin is another tool for integrating and managing spatial database formats supported by QGIS
(PostGIS, SpatiaLite, GeoPackage, Oracle Spatial, MSSQL, DB2, Virtual layers). It can be activated from the Plugins
Pl Manage and Install Plugins... menu.
The i DB Manager plygin provides several features:

 connect to databases and display their structure and contents

* preview tables of databases

¢ add layers to the map canvas, either by double-clicking or drag-and-drop.

¢ add layers to a database from the QGIS Browser or from another database

* create SQL queries and add their output to the map canvas

e create virtual layers

More information on DB Manager capabilities is found in DB Manager Plugin.

13.1.3 Provider-based loading tools

Beside the Browser Panel and the DB Manager, the main tools provided by QGIS to add layers, you’ll also find tools
that are specific to data providers.

Nota: Some external plugins also provide tools to open specific format files in QGIS.
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Database Table
g Import Layer/File... EExpnrt to File...
Providers
~ @ GeoPackage

~ © mygpkg.gpkg regions

Info | Table @ Preview

poinks
» @ Postals General info
» / spatialite
v ] virtual Layers Relation type:  Table
Rows: 26
GeoPackage
Column: geom

Geometry: MULTIPOLYGON
Dimension: XY
Spatial ref:  NAD27 / Alaska Albers (2964)

Extent: -7117450.00000, 1357480.00000 - 18764400.00000, 9961530.00000
Fields

# Name Type Null Default

0 Ffid INTEGER N

1 geom MULTIPOLYGON Y

2 ID MEDIUMINT Y

3 NAME_2  TEXT(75) Y

4 TYPE2  TEXT(50) Y

Triggers

Name Function
trigger_insert_feature_count_regions (delete) CREATE TRIGGER "trigger_insert_feature_count_regions” AFTER INSERT
ON "regions" BEGIN UPDATE gpkg_ogr_contents SET feature_count =
feature_count + 1 WHERE lower(table_name) = lower('regions'); END
trigger_delete_feature_count_regions (delete) = CREATE TRIGGER "trigger_delete_feature_count_regions" AFTER DELETE
ON "regions" BEGIN UPDATE gpkg_ogr_contents SET feature_count =
feature_count - 1 WHERE lower(table_name) = lower('regions'); END

Fig. 13.3: DB Manager dialog
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Incércarea unui strat dintr-un fisier

To load a layer from a file:

1. Open the layer type tab in the Data Source Manager dialog, ie click the ﬂ Open Data Source Manager by ton (or
press Ctr1+L) and enable the target tab or:

« for vector data (like GML, ESRI Shapefile, Mapinfo and DXF layers): press Ct r1+Shift+V, select

the Layer [7] Add Layer [7] v; Add Vector Layer menu option or click on the V{; Add Vector Layer t65]bar
button.

Data Source Manager | Vector

B Browser Source Type

Vﬂ Vector ) .
® File Directory Database Protocol: HTTP(S), cloud, etc.
. Raster
; Encoding |UTF-8 -
>
e Mesh
Source

. Delimited Text

T Vector Dataset(s)
% 4 Geo Package

# 4 Spatialite

& PostgresQL @Help % Close

Fig. 13.4: Add Vector Layer Dialog

« for raster data (like GeoTiff, MBTiles, GRIdded Binary and DWG layers): press Ctr1+Shift+R,

select the Layer [7] Add Layer [7] 'ﬂ Add Raster Layer menu option or click on the 'ﬂ Add Raster Layer
toolbar button.

Data Source Manager | Raster

I Browser Source type

- Vector .
8 File Protocol: HTTP(S), cloud, etc.
Raster
_‘.__ql; Mesh Source
s Delimited Text Raster Dataset(s)
"ﬁ GeoPackage
# 4 Spatialite @Help # Close

Fig. 13.5: Add Raster Layer Dialog

2. Check '® File source type

3. Click on the ... B button
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Navigate the file system and load a supported data source. More than one layer can be loaded at the same time
by holding down the Ct r1 key and clicking on multiple items in the dialog or holding down the Shift key
to select a range of items by clicking on the first and last items in the range. Only formats that have been well
tested appear in the formats filter. Other formats can be loaded by selecting A11 files (the top item in the
pull-down menu).

Press Open to load the selected file into Data Source Manager dialog
You can specify the encoding for vector file if desired

Press Add to load the file in QGIS and display them in the map view. figure vector_loaded shows QGIS after
loading the alaska. shp file.

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

0

HE2EANSHS

¥

[l »
Layers ® b

BERY 0LLHPPHRAALBEDIRS & -T-6-5, 5 E#-

4 =4 = ey > R 4
Browser ® Processing Toolbox 3]
2T ™O e TN

Favorites = Q search...
" spatial Bookmarks

»

’ (Y Recently used
» [&] Home

»

3

»
» () Cartography
» (2 Database

» @ File tools

» ) Graphics

» () Interpolation
3

»

»

b

() - o

@ fenParkane

o M @ T g~@ =
alaska [l «

(@) Layer tools

& Network analysis

() Raster analysis

() Raster terrain analysis

-

\":""""-ﬂ..._. ..u)""ﬁf

I T W S S P Y

Layer Styling = Processing Toolbox

Q Type to locate (Ctri+K) 1| 163.2393,59.8858 |9 : 127463620 - | @ r|100% > 2 |o0° | ¥/ Render & EpsGi2964 @

Fig. 13.6: QGIS with Shapefile of Alaska loaded

Nota: Because some formats like Maplnfo (e.g., . tab) or Autocad (.dxf) allow mixing different types of geo-
metry in a single file, loading such datasets opens a dialog to select geometries to use in order to have one geometry
per layer.

The v{: Add Vector Layer '{J Add Raster Layer ahg allow loading of layers from source types other than File:

* You can load specific vector formats like ArcInfo Binary Coverage,UK. National Transfer

Format, as well as the raw TIGER format of the US Census Bureau or OpenfileGDB. To do that,

you select ® Directory as Source type. In this case, a directory can be selected in the dialog after pressing ...
Browse

With the '®' Database source type you can select an existing database connection or create one to the selected
database type. Some possible database types are ODBC, Esri Personal Geodatabase, MSSQL as
well as PostgreSQL or My SQL .

Pressing the New button opens the Create a New OGR Database Connection dialog whose parameters are among
the ones you can find in Creating a stored Connection. Pressing Open lets you select from the available tables,
for example of PostGIS enabled databases.

The ®’ Protocol: H TTP(S), cloud, etc. source type opens data stored locally or on the network, either publicly
accessible, or in private buckets of commercial cloud storage services. Supported protocol types are:
— HTTP/HTTPS/FTP, with a URI and, if required, an authentication.

— Cloud storage suchas AWS S3,Google Cloud Storage,Microsoft Azure Blob,Alibaba
0SS Cloud, Open Stack Swift Storage. You need to fill in the Bucket or container and the
Object key.
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— service supporting OGC WES 3 (still experimental), using GeoJSON or GEOJSON - Newline
Delimited format or based on CouchDB database. A URI is required, with optional authentication.

Loading a mesh layer

A mesh is an unstructured grid usually with temporal and other components. The spatial component contains a
collection of vertices, edges and faces in 2D or 3D space. More information on mesh layers at Working with Mesh
Data.

To add a mesh layer to QGIS:

1. Open the Data Source Manager dialog, either by selecting it from the Layer [7] menu or clicking the ‘!
Open Data Source Manager button.

2. Enable the Eg Mesh tab on the left panel
3. Press the ... B¢ button to select the file. Various formats are supported.

4. Select the layer and press Add. The layer will be added using the native mesh rendering.

Data Source Manager | Mesh

B Browser Source

- ¢ Vector Mesh dataset |qgis_sample_data/mesh/ECMWF_ERA-40 subset.nc &

+ Raster

E: Mesh

. Delimited Text

Q‘& GeoPackage

# SpatiaLite @Help «/ Add ¥ Close

Fig. 13.7: Mesh tab in Data Source Manager

Importarea unui fisier cu texte delimitate
Delimited text files (e.g. .txt, .csv, .dat, .wkt) can be loaded using the tools described above. This way, they
will show up as simple tables. Sometimes, delimited text files can contain coordinates / geometries that you could

want to visualize. This is what ,ﬂAdd Delimited Text Layer is designed for.
1. Click the ‘! Open Data Source Manager joon to open the Data Source Manager dialog

2. Enable the ,ﬂ Delimited Text tab

3. Select the delimited text file to import (e.g., qgis_sample_data/csv/elevp.csv) by clicking on the
... Browse bytton.

4. In the Layer name field, provide the name to use for the layer in the project (e.g. Elevation).

5. Configure the settings to meet your dataset and needs, as explained below.
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Data Source Manager | Delimited Text

i e File name |/media/TRAVAIL/dev/github/qgis_sample_data/csv/elevp.csv
.'. Vector Layer name Elevation Encoding | UTF-8 -
EEEET v File Format
3!:_ Mesh -
[ CSV (comma separated values) Tab Colon Space
, Delimited Text ' Regular expression delimiter v Semicolon Comma Others
‘4 GeoPackage (e Custom delimiters Quote " Escape "

i‘i SpatialLite

w Record and Fields Options

4 PostgresQL

Number of header lines to discard |0 Decimal separator is comma

s MSSQL ¥ First record has field names Trim fields
D82 pB2 v Detect Field types Discard empty Fields
M Virtual Layer w Geometry Definition
e wms/wmTS ) s ]
& wws/ © Point coordinates X field | x ~ | zfield |ELEV -
AT WCS - ¥ Field | v - | M Field =
_:e‘:" ! well known text (WKT)
d * WES ) DMS coordinates
- ( No geometry (attribute only table)  ¢oometry cRs |EPSG:2964 - NAD27 / Alaska Albers - |[&
" ArcGIS Map Server
ArcGIS Feature v Layer Settings
+ Server
Use spatial index Use subset index v Watch File
4 Geo Mode
Sample Data
X i ELEV =
1 -300120 7689960 13
2 |-654360 7562040 52
3 1640 7512840 3
4 |-775720 7496440 49
5 |-756040 7489880 49 b
@Help «/ Add ¥ Close

Fig. 13.8: Delimited Text Dialog
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File format

Once the file is selected, QGIS attempts to parse the file with the most recently used delimiter, identifying fields
and rows. To enable QGIS to correctly parse the file, it is important to select the right delimiter. You can specify a
delimiter by choosing between:

®csv (comma separated values) to use the comma character.

— Regular expression delimiter and enter text into the Expression field. For example, to change the delimiter
to tab, use \t (this is used in regular expressions for the tab character).

— Custom delimiters, choosing among some predefined delimiters like comma, space, tab, semicolon,

Records and fields

Some other convenient options can be used for data recognition:

Number of header lines to discard: convenient when you want to avoid the first lines in the file in the import,
either because those are blank lines or with another formatting.

BFirst record has field names: values in the first line are used as field names, otherwise QGIS uses the field
names field_1, field_2...

BDez‘ect field types: automatically recognizes the field type. If unchecked then all attributes are treated as text
fields.

BDecimal separator is comma: you can force decimal separator to be a comma.
BTrim fields: allows you to trim leading and trailing spaces from fields.

BDiscatrd empty fields.

As you set the parser properties, a sample data preview updates at the bottom of the dialog.

Geometry definition

Once the file is parsed, set Geometry definition to

® ' point coordinates and provide the X field, Y field, Z field (for 3-dimensional data) and M field (for the
measurement dimension) if the layer is of point geometry type and contains such fields. If the coordinates
are defined as degrees/minutes/seconds, activate the EDMS coordinates checkbox. Provide the appropriate

Y
Geometry CRS using the ™5 Select CRS yigoet,

® 'Well known text (WKT) option if the spatial information is represented as WKT: select the Geometry field
containing the WKT geometry and choose the approriate Geometry field or let QGIS auto-detect it. Provide
N

-~ Select CRS

the appropriate Geometry CRS using the § widget.

If the file contains non-spatial data, activate ® ' No geometry (attribute only table) and it will be loaded as an
ordinary table.
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Layer settings

Additionally, you can enable:
. BUse spatial index to improve the performance of displaying and spatially selecting features.
. BUse subset index to improve performance of subset filters (when defined in the layer properties).

. & Watch file to watch for changes to the file by other applications while QGIS is running.

At the end, click Add to add the layer to the map. In our example, a point layer named Elevation is added to
the project and behaves like any other map layer in QGIS. This layer is the result of a query on the . csv source file
(hence, linked to it) and would require 7o be saved in order to get a spatial layer on disk.

Importing a DXF or DWG file

DXF and DWG files can be added to QGIS by simple drag-and-drop from the Browser Panel. You will be prompted
to select the sublayers you would like to add to the project. Layers are added with random style properties.

Nota: For DXF files containing several geometry types (point, line and/or polygon), the name of the layers will be
generated as <filename.dxf> entities <geometry type>.

To keep the dxf/dwg file structure and its symbology in QGIS, you may want to use the dedicated Project ] Im-
port/Export [2] Import Layers from DWG/DXF-... tool which allows you to:

1. import elements from the drawing file into a GeoPackage database.
2. add imported elements to the project.
In the DWG/DXF Import dialog, to import the drawing file contents:

1. Input the location of the Target package, i.e. the new GeoPackage file that will store the data. If an existing
file is provided, then it will be overwritten.

2. Specify the coordinate reference system of the data in the drawing file.
3. Check Cif Expand block references to import the blocks in the drawing file as normal elements.

4. Check Cif Use curves to promote the imported layers to a curved geometry type.

5. Use the Import button to select the DWG/DXF file to use (one per geopackage). The GeoPackage database
will be automatically populated with the drawing file content. Depending on the size of the file, this can take
some time.

After the . dwg or .dxf data has been imported into the GeoPackage database, the frame in the lower half of the
dialog is populated with the list of layers from the imported file. There you can select which layers to add to the QGIS
project:

1. At the top, set a Group name to group the drawing files in the project.

2. Check layers to show: Each selected layer is added to an ad hoc group which contains vector layers for the
point, line, label and area features of the drawing layer. The style of the layers will resemble the look they
originally had in *CAD.

3. Choose if the layer should be visible at opening.

4. Checking the g Merge layers option places all layers in a single group.
5. Press OK to open the layers in QGIS.
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* DWG/DXFImport :

Import Drawing into GeoPackage

Target package |/homey/tt/file.gpkg | |---) | Load layers
CRS | EPSG:4326 - WGS 84 - | @
Source drawing |_fhomeftt,fPobrane;’Nacogdoches_sample_northcentral.dwg | | Import |

Drawing file was meanwhile updated (niedz. gru 9 22:01:00 2018 > niedz. gru 9 22:01:00 2018).
Expand block references Use curves

Layers to Import into Project

Group name |

Layer Visible

[=]

c-abstract
c-abstract-txt
c-railways

croads

[<J<BE< BN <RN< <]

c-roads_txt

FEFEFRE

7 cwater

8 c-water_Ext

9 c-city-txt
10 c-parcels

<M< BN< BN < BE< BN < BN < < BN < BN <)

PPN - T TR -
(] Merge layers | Deselect All | | select All |
| @Help | [ @ cancel || « OK

Fig. 13.9: Import dialog for DWG/DXF files

198 Capitolul 13. Gestiunea Surselor de Date



QGIS 3.10 User Guide

Importarea Vectorilor OpenStreetMap

The OpenStreetMap project is popular because in many countries no free geodata such as digital road maps are
available. The objective of the OSM project is to create a free editable map of the world from GPS data, aerial
photography and local knowledge. To support this objective, QGIS provides support for OSM data.

Using the Browser Panel, you can load an . osm file to the map canvas, in which case you’ll get a dialog to select
sublayers based on the geometry type. The loaded layers will contain all the data of that geometry type in the . osm
file, and keep the osm file data structure.

Straturile SpatiaLite

% The first time you load data from a SpatiaLite database, begin by:
* clicking on the ﬁé Add Spatialte Layer to0]bar button

* selecting the fél Add SpatiaLite Layer... option from the Layer [2] Add Layer menu
* or by typing Ctr1+Shift+L

This will bring up a window that will allow you either to connect to a Spatial.ite database already known to QGIS
(which you choose from the drop-down menu) or to define a new connection to a new database. To define a new
connection, click on New and use the file browser to point to your SpatiaLite database, which is a file witha . sqlite
extension.

QGIS also supports editable views in SpatiaLite.

GPS

Loading GPS data in QGIS can be done using the core plugin GPS Tools. Instructions are found in section Plugin-ul
GPS.

GRASS

Working with GRASS vector data is described in section Integrarea GRASS GIS.

Database related tools

Creating a stored Connection

In order to read and write tables from a database format QGIS supports you have to create a connection to that
database. While QGIS Browser Panel is the simplest and recommanded way to connect to and use databases, QGIS
provides other tools to connect to each of them and load their tables:

. 'D Add PostGIS Layer... or by typing Ct r1+Shift+D

. R Add MSSQL Spatial Layer

. QJ Add Oracle Spatial Layer... or by typing Ctr1+Shift+0

. @ Add DB2 Spatial Layer... or by typing Ct r1+Shift+2

These tools are accessible either from the Manage Layers Toolbar and the Layer [2] Add Layer [ menu. Connecting
to Spatialite database is described at Straturile SpatiaLite.

Sfat: Create connection to database from the QGIS Browser Panel
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Selecting the corresponding database format in the Browser tree, right-clicking and choosing connect will provide
you with the database connection dialog.

Most of the connection dialogs follow a common basis that will be described below using the PostgreSQL database
tool as an example. For additional settings specific to other providers, you can find corresponding descriptions at:

* Connecting to MSSQL Spatial;
» Connecting to Oracle Spatial,
* Connecting to DB2 Spatial.

The first time you use a PostGIS data source, you must create a connection to a database that contains the da-
ta. Begin by clicking the appropriate button as exposed above, opening an Add PostGIS Table(s) dialog (see figu-
re_add_postgis_tables). To access the connection manager, click on the New button to display the Create a New
PostGIS Connection dialog.

The parameters required for a PostGIS connection are explained below. For the other database types, see their
differences at Particular Connection requirements.

e Name: A name for this connection. It can be the same as Database.

* Service: Service parameter to be used alternatively to hostname/port (and potentially database). This can be
defined in pg_service.conf. Check the PostgreSQOL Service connection file section for more details.

* Host: Name of the database host. This must be a resolvable host name such as would be used to open a TCP/IP
connection or ping the host. If the database is on the same computer as QGIS, simply enter localhost here.

* Port: Port number the PostgreSQL database server listens on. The default port for PostGIS is 5432.
* Database: Name of the database.
* SSL mode: SSL encryption setup The following options are available:

— Prefer (the default): I don’t care about encryption, but I wish to pay the overhead of encryption if the
server supports it.

— Require: 1 want my data to be encrypted, and I accept the overhead. I trust that the network will make
sure I always connect to the server I want.

— Verify CA: 1 want my data encrypted, and I accept the overhead. I want to be sure that I connect to a
server that I trust.

— Verify Full: 1 want my data encrypted, and I accept the overhead. I want to be sure that I connect to a
server I trust, and that it’s the one I specify.

— Allow: 1 don’t care about security, but I will pay the overhead of encryption if the server insists on it.
— Disable: 1 don’t care about security, and I don’t want to pay the overhead of encryption.
s Authentication, basic.
— User name: User name used to log in to the database.
— Password: Password used with Username to connect to the database.

You can save any or both of the User name and Password parameters, in which case they will be used
by default each time you need to connect to this database. If not saved, you’ll be prompted to supply the
credentials to connect to the database in next QGIS sessions. The connection parameters you entered are
stored in a temporary internal cache and returned whenever a username/password for the same database is
requested, until you end the current QGIS session.

Atentionare: QGIS User Settings and Security

In the Authentication tab, saving username and password will keep unprotected credentials in the con-
nection configuration. Those credentials will be visible if, for instance, you share the project file with
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Create a New PostGIS Connection -

Connection Information

Name postgres
Service

Host localhost
FPort 5432

Database |gisdb

SSL mode | disable -

Authentication

Configurations | Basic
User name gisuser v Store

Password |essesssees @ | |V Store
Warning: credentials stored as plain text in project File.

Convert to configuration

Test Connection
Only show layers in the layer registries
v Don't resolve type of unrestricted columns (GEOMETRY)
Only look in the 'public’ schema
v Also list tables with no geometry
Use estimated table metadata

Allow saving/loading QGIS projects in the database

@Help % cancel JOK |

Fig. 13.10: Create a New PostGIS Connection Dialog
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someone. Therefore, it is advisable to save your credentials in an Authentication configuration instead (Con-
figurations tab - See Sistem de Autentificare for more details) or in a service connection file (see PostgreSOL
Service connection file for example).

* Authentication, configurations. Choose an authentication configuration. You can add configurations using the
Ifl'l:ll-:| button. Choices are:
Basic authentication

PKI PKCS#12 authentication

PKI paths authentication

PKI stored identity certificate

Optionally, depending on the type of database, you can activate the following checkboxes:
. & Only show layers in the layer registries
. & Don’t resolve type of unrestricted columns (GEOMETRY)
. & Only look in the «public» schema
. & Also list tables with no geometry

. & Use estimated table metadata

. & Allow saving/loading QGIS projects in the database - more details here

Sfat: Use estimated table metadata to speed up operations

When initializing layers, various queries may be needed to establish the characteristics of the geometries stored in
the database table. When the Use estimated table metadata option is checked, these queries examine only a sample
of the rows and use the table statistics, rather than the entire table. This can drastically speed up operations on large
datasets, but may result in incorrect characterization of layers (e.g. the feature count of filtered layers will not be
accurately determined) and may even cause strange behaviour if columns that are supposed to be unique actually are
not.

Once all parameters and options are set, you can test the connection by clicking the Test Connection button or apply
it by clicking the OK button. From Add PostGIS Table(s), click now on Connect, and the dialog is filled with tables
from the selected database (as shown in figure_add_postgis_tables).

Particular Connection requirements

Because of database type particularities, provided options are not the same. Database specific options are described
below.
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PostgreSQL Service connection file

The service connection file allows PostgreSQL connection parameters to be associated with a single service name.
That service name can then be specified by a client and the associated settings will be used.

It’s called .pg_service.conf under *nix systems (GNU/Linux, macOS etc.) and pg_service.conf on
Windows.

The service file can look like this:

[water_service]
host=192.168.0.45
port=5433
dbname=gisdb
user=paul
password=paulspass

[wastewater_service]
host=dbserver.com
dbname=water
user=waterpass

Nota: There are two services in the above example: water_service and wastewater_service. Youcan
use these to connect from QGIS, pgAdmin, etc. by specifying only the name of the service you want to connect to
(without the enclosing brackets). If you want to use the service with psgl you need to do something like export
PGSERVICE=water_service before doing your psql commands.

You can find all the PostgreSQL parameters here

Notia: If you don’t want to save the passwords in the service file you can use the .pg_pass option.

On *nix operating systems (GNU/Linux, macOS etc.) you can save the .pg_service.conf file in the user’s
home directory and PostgreSQL clients will automatically be aware of it. For example, if the logged user is web,
.pg_service. conf should be saved in the /home /web/ directory in order to directly work (without specifying
any other environment variables).

You can specify the location of the service file by creating a PGSERVICEF ILE environment variable (e.g. run the
export PGSERVICEFILE=/home/web/.pg_service.conf command under your *nix OS to tempora-
rily set the PGSERVICEFILE variable)

You can also make the service file available system-wide (all users) either by placing the . pg_service.conf file
inpg_config —-sysconfdir or by adding the PGSYSCONFD IR environment variable to specify the directory
containing the service file. If service definitions with the same name exist in the user and the system file, the user file
takes precedence.

Atentionare: There are some caveats under Windows:
¢ The service file should be saved as pg_service.conf and notas .pg_service.conf.

* The service file should be saved in Unix format in order to work. One way to do it is to open it with
Notepad++ and Edit [2] EOL Conversion [7] UNIX Format [2] File save.

* You can add environmental variables in various ways; a tested one, known to work reliably, is Control Panel
] System and Security [7] System [7] Advanced system settings [?] Environment Variables adding PGSERVI—
CEFILE with the path - e.g. C:\Users\John\pg_service.conf

¢ After adding an environment variable you may also need to restart the computer.
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Connecting to Oracle Spatial

The spatial features in Oracle Spatial aid users in managing geographic and location data in a native type within an
Oracle database. In addition to some of the options in Creating a stored Connection, the connection dialog proposes:

¢ Database: SID or SERVICE_NAME of the Oracle instance;
e Port: Port number the Oracle database server listens on. The default portis 1521;
* Workspace: Workspace to switch to.

Optionally, you can activate the following checkboxes:

. & Only look in metadata table:  restricts the displayed tables to those that are in the
all_sdo_geom_metadata view. This can speed up the initial display of spatial tables.

. & Only look for user’s tables: when searching for spatial tables, restricts the search to tables that are owned
by the user.

. & Also list tables with no geometry: indicates that tables without geometry should also be listed by default.

. & Use estimated table statistics for the layer metadata: when the layer is set up, various metadata are required
for the Oracle table. This includes information such as the table row count, geometry type and spatial extents
of the data in the geometry column. If the table contains a large number of rows, determining this metada-
ta can be time-consuming. By activating this option, the following fast table metadata operations are done:
Row count is determined from all_tables.num_rows. Table extents are always determined with the
SDO_TUNE.EXTENTS_OF function, even if a layer filter is applied. Table geometry is determined from the
first 100 non-null geometry rows in the table.

. & Only existing geometry types: only lists the existing geometry types and don’t offer to add others.

. & Include additional geometry attributes.

Sfat: Oracle Spatial Layers
Normally, an Oracle Spatial layer is defined by an entry in the USER_SDO_METADATA table.

To ensure that selection tools work correctly, it is recommended that your tables have a primary key.

Connecting to DB2 Spatial

In addition to some of the options described in Creating a stored Connection, the connection to a DB2 database (see
DB2 Spatial Layers for more information) can be specified using either a Service/DSN name defined to ODBC or
Driver, Host and Port.

An ODBC Service/DSN connection requires the service name defined to ODBC.
A driver/host/port connection requires:
* Driver: Name of the DB2 driver. Typically this would be IBM DB2 ODBC DRIVER.

¢ DB2 Host: Name of the database host. This must be a resolvable host name such as would be used to open a
TCP/IP connection or ping the host. If the database is on the same computer as QGIS, simply enter localhost
here.

e DB2 Port: Port number the DB2 database server listens on. The default DB2 LUW port is 50000. The
default DB2 z/OS port is 446.

Sfat: Straturile DB2 Spatial
A DB2 Spatial layer is defined by a row in the DB2GSE.ST_GEOMETRY_COLUMNS view.
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Nota: In order to work effectively with DB2 spatial tables in QGIS, it is important that tables have an INTEGER
or BIGINT column defined as PRIMARY KEY and if new features are going to be added, this column should also
have the GENERATED characteristic.

It is also helpful for the spatial column to be registered with a specific spatial reference identifier (most often 4326
for WGS84 coordinates). A spatial column can be registered by calling the ST_Register_Spatial_Column
stored procedure.

Connecting to MSSQL Spatial

In addition to some of the options in Creating a stored Connection, creating a new MSSQL connection dialog proposes
you to fill a Provider/DSN name. You can also display available databases.

incarcarea unui Strat al unei Baze de date

Once you have one or more connections defined to a database (see section Creating a stored Connection), you can
load layers from it. Of course, this requires that data are available. See section Importing Data into PostgreSOL for a
discussion on importing data into a PostGIS database.

To load a layer from a database, you can perform the following steps:
1. Open the ,,Add <database> table(s)” dialog (see Creating a stored Connection).
2. Choose the connection from the drop-down list and click Connect.
3. Select or unselect oA Also list tables with no geometry.
4. Optionally, use some Cf Search Options to reduce the list of tables to those matching your search. You can
also set this option before you hit the Connect button, speeding up the database fetching.
5. Find the layer(s) you wish to add in the list of available layers.

6. Select it by clicking on it. You can select multiple layers by holding down the Shift or Ctrl key while
clicking.

7. If applicable, use the Set Filter button (or double-click the layer) to start the Query Builder dialog (see section
Constructorul de Interogdri) and define which features to load from the selected layer. The filter expression
appears in the sql column. This restriction can be removed or edited in the Layer Properties [7] General [7]
Provider Feature Filter frame.

8. The checkbox in the Select at id column that is activated by default gets the feature ids without the
attributes and generally speeds up the data loading.

9. Click on the Add button to add the layer to the map.

Sfat: Use the Browser Panel to speed up loading of database table(s)

Adding DB tables from the Data Source Manager may sometimes be time consuming as QGIS fetches statistics and
properties (e.g. geometry type and field, CRS, number of features) for each table beforehand. To avoid this, once t/e
connection is set, it is better to use the Browser Panel or the DB Manager to drag and drop the database tables into
the map canvas.
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B Add PostGIS Table(s)

Connections

postagres -
| Connect New Edit Remove Load Save
Schema Table 2  Comment Column Data Type Spatial Type SRID Feature id | Select||”
¥ public ]
public wake_blocks geom Geometry 2 MultiPolygon 900914 ()
public spatial_ref_sys MNone B NoGeometry &
/1 public raster_overviews None & NoGeometry Select... &
/1 public geometry_columns Mone & NoGeometry Select... &
M nuhlic _nenaranhy columns Mone Bl Mofenmebry Selark = -
] 3
& Also list tables with no geometry ["] Keep dialog open

& search options

Search

Search in columns Table s

Search mode wildcard =
Help Add Set Filter Close

Fig. 13.11: Add PostGIS Table(s) Dialog

13.1.4 QGIS Custom formats

QGIS proposes two custom formats:

¢ Temporary Scratch Layer: a memory layer that is bound to the project (see Creating a new Temporary Scratch
Layer for more information)

 Virtual Layers: a layer resulting from a query on other layer(s) (see Creating virtual layers for more information)

13.1.5 QLR - QGIS Layer Definition File

Layer definitions can be saved as a Layer Definition File (QLR - . g1 r) using Export [/]Save As Layer Definition File...
in the layer context menu.

The QLR format makes it possible to share ,,complete” QGIS layers with other QGIS users. QLR files contain links
to the data sources and all the QGIS style information necessary to style the layer.

QLR files are shown in the Browser Panel and can be used to add layers (with their saved styles) to the Layers Panel.
You can also drag and drop QLR files from the system file manager into the map canvas.

13.1.6 Connecting to web services

With QGIS you can get access to different types of OGC web services (WM(T)S, WFS(-T), WCS, CSW, ...).
Thanks to QGIS Server, you can also publish such services. Chapter Lucrul cu date OGC contains descriptions of
these capabilities.
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Using XYZ Tile services

XYZ Tile services can be found in the XYZ Tiles top level entry in the Browser. By default, the OpenStreetMap
XYZ Tile service is configured. You can add other services that use the XYZ Tile protocol by choosing New Con-
nection in the XYZ Tiles context menu (right-click to open). figure_xyz_tiles_openstreetmap shows the dialog with
the OpenStreetMap XYZ Tile service configuration.

XYZ Connection %

Connection Details

Name |OpenstreetMap| |

URL https://tile.openstreetmap.org/{z}/{x}/{y}.png

Authentication

Configurations | Basic

Choose or create an authentication configuration
No authentication ~ ot

Configurations store encrypted credentials in the QGIS
authentication database.

v Min. Zoom Level |0

il

v Max. Zoom Level |19 3

Referer

-:'

=
@]
o

* Cancel

Fig. 13.12: XYZ Tiles - OpenStreetMap configuration

Configurations can be saved (Save Connections) to XML and loaded (Load Connections) through the context menu.
Authentication configuration is supported. The XML file for OpenStreetMap looks like this:

<!DOCTYPE connections>
<qgsXY¥ZTilesConnections version="1.0">
<xyztiles url="https://tile.openstreetmap.org/{z}/{x}/{y}.png"
zmin="0" zmax="19" password="" name="OpenStreetMap" username=""
authcfg="" referer=""/>
</qgsXYZTilesConnections>

Once a connection to a XYZ tile service is set, right-click over the entry to:
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e Edit... the XYZ connection settings

* Delete the connection

e Export layer... [2] To File, saving it as a raster

e Add layer to project: a double-click also adds the layer

e View the Layer Properties... and get access to metadata and a preview of the data provided by the service.
More settings are available when the layer has been loaded into the project.

Examples of XYZ Tile services:

¢ OpenStreetMap Monochrome: URL: http://tiles.wnflabs.org/bw-mapnik/{z}/{x}/{y}.
png, Min. Zoom Level: 0, Max. Zoom Level: 19.

e Google Maps: URL: https://mtl.google.com/vt/lyrs=m&x={x}&y={y}t&z={z}, Min. Zoom
Level: 0, Max. Zoom Level: 19.

* Open Weather Map Temperature: URL: http://tile.openweathermap.org/map/temp_new/
{z}/{x}/{y}.png?appid={api_key} Min. Zoom Level: 0, Max. Zoom Level: 19.

13.1.7 Handling broken file paths

When the path to a data source is wrong, QGIS opens the Handle Unavailable Layers dialog. You can double-click
in the Datasource field or click Browse to fix the path. It is possible to continue working with your project with the
broken path by clicking Keep Unavailable Layers. Your layer is then displayed in the Layers panel, but without any

data until you fix the path using the £1% Unavailable laver! joon next to it in the Layers panel, or Change Data Source...

in the layer contextual menu. Another possibility is to M Remove Unavailable Layers. As the last step, click Apply
changes.

When a layer path has been fixed, QGIS scans through all other broken paths and tries to auto-fix those that have the
same broken file path.

13.2 Crearea Straturilor

Layers can be created in many ways, including:
¢ empty layers from scratch
* layers from existing layers
* layers from the clipboard
* layers as a result of an SQL-like query based on one or many layers (virtual layers)

QGIS also provides tools to import/export from/to different formats.

13.2.1 Creating new vector layers

QGIS allows you to create new layers in different formats. It provides tools for creating GeoPackage, Shapefile,
SpatiaLite, GPX format and Temporary Scratch layers (aka memory layers). Creation of a new GRASS layer is
supported within the GRASS plugin.
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Creating a new GeoPackage layer

To create a new GeoPackage layer, press the @ New GeoPackage Layer... button in the Layer [7] Create Layer [7]
menu or from the Data Source Manager toolbar. The New GeoPackage Layer dialog will be displayed as shown in
figure_create_geopackage.

New GeoPackage Layer o

Database /qgis_sample_data/geopackage/exercise_data.gpkg &
Table name airports
Geometry type Point -
¥! Include Z dimension Include M values
EPSG:2964 - NAD27 [ Alaska Albers - | (&
New Field
Name use
Type abc Text data -
Maximum length |60
- Add to Fields List
Fields List
Name Type Length
identifier integer64
fk_region integer64
name text 80
elevation real

% Remove Field
w Advanced Options

Layer identifier  |Alaska Airports
Layer description |Airports in Alaska
Feature id column |fid

Geometry column |geometry

V| Create a spatial index

@Help # cancel «/ OK

Fig. 13.13: Creating a New GeoPackage layer dialog

1. The first step is to indicate the database file location. This can be done by pressing the ... button to the right
of the Database field and select an existing GeoPackage file or create a new one. QGIS will automatically add
the right extension to the name you provide.

2. Give the new layer / table a name (Table name)

3. Define the Geometry type. If not a geometryless layer, you can specify whether it should Include Z dimension
and/or Include M values.

4. Specify the coordinate reference system using the <4 button
To add fields to the layer you are creating:

1. Enter the Name of the field
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2. Select the data Type. Supported types are Text data, Whole number (both integer and integer64), Decimal
number, Date and Date and time, Binary (BLOB) and Boolean.

3. Depending on the selected data format, enter the Maximum length of values.

4. Click on the Add to Fields List button
5. Reproduce the steps above for each field you need to add

6. Once you are happy with the attributes, click OK. QGIS will add the new layer to the legend, and you can edit
it as described in section Digitizarea unui strat vectorial existent.

By default, when creating a GeoPackage layer, QGIS generates a Feature id column called £id which acts as the
primary key of the layer. The name can be changed. The geometry field, if availabe, is named geomet ry, and you
can choose to Create a spatial index on it. These options can be found under the Advanced Options together with the
Layer identifier (short human readable name of the layer) and the Layer description.

Further management of GeoPackage layers can be done with the DB Manager .
Crearea unui nou strat de tip Fisier Shape

To create a new ESRI Shapefile format layer, press the V" New Shapefile Layer... button in the Layer [?] Create Layer
2] menu or from the Data Source Manager toolbar. The New Shapefile Layer dialog will be displayed as shown in
figure_create_shapefile.

1. Provide a path and file name using the ... button next to File name. QGIS will automatically add the right
extension to the name you provide.

2. Next, indicate the File encoding of the data
3. Choose the Geometry type of the layer (point, multipoint, line or polygon)

4. Specify whether the geometry should have Z (+ M values) or M values

5. Specify the coordinate reference system using the “.d button

To add fields to the layer you are creating:
1. Enter the Name of the field
2. Select the data Type. Only Decimal number, Whole number, Text data and Date attributes are supported.

3. Depending on the selected data format, enter the Length and Precision.

4. Click on the Add to Fields List button
5. Reproduce the steps above for each field you need to add

6. Once you are happy with the attributes, click OK. QGIS will add the new layer to the legend, and you can edit
it as described in section Digitizarea unui strat vectorial existent.

By default, a first integer id column is added but can be removed.
Creating a new SpatiaLite layer

To create a new SpatiaLite layer, press the /;5 New SpatiaLite Layer... button in the Layer [ Create Layer [7] menu
or from the Data Source Manager toolbar. The New SpatiaLite Layer dialog will be displayed as shown in Figu-
re_create_spatialite.

1. The first step is to indicate the database file location. This can be done by pressing the ... button to the right of
the Database field and select an existing SpatiaL.ite file or create a new one. QGIS will automatically add the
right extension to the name you provide.

2. Provide a name (Layer name) for the new layer
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New Shapefile Layer .

File name ‘github/qgis_sample data/shapefiles/alaska.shp &
File encoding UTF-8 -
Geomeltry type -~ Polygon -
Additional dimensions '’ None Z (+ M values) M values
EPSG:2964 - NAD27 / Alaska Albers ~ || &

New Field

Name

Type | 1-2Decimal number -

Length 20 Precision |7
Fields List

Name Type Length Precision

cat Integer 10

name String 50

area_mi Real 20 7

¥ Remove Field
@Help ¥ cancel

Fig. 13.14: Crearea unui dialog pentru un nou Fisier Shape

3. Define the Geometry type. If not a geometryless layer, you can specify whether it should Include Z dimension
and/or Include M values.

4. Specify the coordinate reference system using the % button.
To add fields to the layer you are creating:
1. Enter the Name of the field

2. Select the data Type. Supported types are Text data, Whole number and Decimal number.

3. Click on the '3 Add to Fields List button
4. Reproduce the steps above for each field you need to add

5. Once you are happy with the attributes, click OK. QGIS will add the new layer to the legend, and you can edit
it as described in section Digitizarea unui strat vectorial existent.

If desired, you can select . Create an autoincrementing primary key under the guilabel:Advanced Options section.
You can also rename the Geometry column (geomet ry by default).

Further management of SpatiaL.ite layers can be done with DB Manager.
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New SpatiaLite Layer >

Database /media/TRAVAIL/dev/github/qgis_sample data/alaska.sqlite -
Layer name airports
Geometry type | - Point -
v| Include Z dimension Include M values
EPSG:2964 - NAD27 /[ Alaska Albers 2
New Field
Name  use
Type | ac Text data -
o Add to Fields List
Fields List
Name Type
identifier integer
fk_region integer
name text
elevation real

¥ Remove Field
¥ Advanced Options

Geometry column geometry

v| Create an autoincrementing primary key

@Help * cancel

Fig. 13.15: Creating a New SpatiaLite layer dialog
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Creating a new GPX layer

To create a new GPX file, you first need to load the GPS plugin. Plugins [7] @ Plugin Manager... opens the Plugin
Manager Dialog. Activate the g GPS Tools checkbox.

When this plugin is loaded, choose Create Layer [7] L"EE Create new GPX Layer... from the Layer menu. In the dialog,
choose where to save the new file and press Save. Three new layers are added to the Layers Panel: waypoints,
routes and tracks.

Creating a new Temporary Scratch Layer

Temporary Scratch Layers are in-memory layers, meaning that they are not saved on disk and will be discarded
when QGIS is closed. They can be handy for storing features you temporarily need or as intermediate layers during
geoprocessing operations.

To create a new Temporary Scratch layer, choose the ﬁ) New Temporary Scratch Layer... entry in the Layer [7] Create
Layer [2] menu or in the Data Source Manager toolbar. The New Temporary Scratch Layer dialog will be displayed
as shown in figure_create_temporary. Then:

1. Provide the Layer name
2. Select the Geometry type. Here you can create a:
* No geometry type layer, served as simple table,
e Point or MultiPoint layer,
e LineString/CompoundCurve or MultilLineString/MultiCurve layer,

* Polygon/CurvePolygonor MultiPolygon/MultiSurface layer.

3. Specify the coordinate reference system using the !Q% button.

* New Temporary Scratch Layer

Layer name |roads| |

Geometry type % LineString / CompoundCurve -

-

| Include Z dimension || Include M values

il

EPSG:2964 - NAD27 [ Alaska Albers sl -

Warning: Temporary scratch layers are not saved and will be discarded
when QGIS is closed.

Help Cancel oK

Fig. 13.16: Creating a new Temporary Scratch layer dialog

By default, a new temporary scratch layer is created without any attributes. You can later add them using the H-@
NewField bytton in the layer’s attribute table dialog or the Fields tab of its properties dialog. You can also create
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prepopulated temporary scratch layers using e.g. the clipboard (see Creating new layers from the clipboard) or as a
result of a Processing algorithm.

Sfat: Permanently store a memory layer on disk

To avoid data loss when closing a project with temporary scratch layers, you can save these layers to any vector format
supported by QGIS:

* clicking the [::] indicator icon next to the layer;
* selecting the Make permanent entry in the layer contextual menu;
* using the Export [7] entry from the contextual menu or the Layer [7 Save As... menu.

Each of these commands opens the Save Vector Layer as dialog described in the Creating new layers from an existing
layer section and the saved file replaces the temporary one in the Layers panel.

13.2.2 Creating new layers from an existing layer
Both raster and vector layers can be saved in a different format and/or reprojected to a different coordinate reference
system (CRS) using the Layer [7] Save As... menu or right-clicking on the layer in the Layers panel and selecting:

* Export [l Save As... for raster layers

* Export [7] Save Features As... or Export [7] Save Selected Features As... for vector layers.

* Drag and drop the layer from the layer tree to the PostGIS entry in the Browser Panel. Note that you must have
a PostGIS connection in the Browser Panel.

Common parameters
The Save Layer as... dialog shows several parameters to change the behavior when saving the layer. Among the
common parameters for raster and vector are:

e File name: the location of the file on the disk. It can refer to the output layer or to a container that stores the
layer (for example database-like formats such as GeoPackage, Spatialite or Open Document Spreadsheets).

¢ CRS: can be changed to reproject the data
* Extent (possible values are layer, Map view or user-defined extent)
* Add saved file to map: to add the new layer to the canvas

However, some parameters are specific to raster and vector formats:

Raster specific parameters

Depending on the format of export, some of these options may not be available:
* Qutput mode (it can be raw data or rendered image)

» Format: exports to any raster format GDAL can write to, such as GeoTiff, GeoPackage, MBTiles, Geospatial
PDF, SAGA GIS Binary Grid, Intergraph Raster, ESRI .hdr Labelled. ..

* Rezolutie

e Create Options: use advanced options (file compression, block sizes, colorimetry...) when generating files,
either from the predefined create profiles related to the output format or by setting each parameter.

¢ Pyramids creation

e VRT Tiles in case you opted to oA Create VRT

¢ No data values
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Save Raskter Layer as... oo

Output mode ® Raw data Rendered image

Format GeoTIFF - Create VRT

File name k\VAIL!devfgithub,l'qgis_sample_datafrasterflandcover.tiﬂ a ]

Layer name

CRS EPSG:2964 - NAD27 / Alaska Albers -

&

w Extent (current: layer)

North |7809680.0000
West |-7117600.0000 East 4897040.0000

South [1367760.0000
Current Layer Extent | |Calculate from Layer =| | Map Canvas Extent

¥ Resolution (current: layer)

® Horizontal (3280 Vertical 3280 Layer Resolution

Columns ROws

b

Create Options

v

Pyramids

b

No data values

@Help V| Add saved file to map | % Cancel

Fig. 13.17: Saving as a new raster layer
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Vector specific parameters

Depending on the format of export, some of these options may be available:

Format: exports to any vector format GDAL can write to, such as GeoPackage, GML, ESRI Shapefile, Auto-
CAD DXF, ESRI FileGDB, Mapinfo TAB or MIF, SpatiaLite, CSV, KML, ODS, ...

Layer name: available when the File name refers to a container-like format, this entry represents the output
layer.

Encoding
Save only selected features

Select fields to export and their export options. In case you set your fields behavior with some Edit widgets, e.g.

value map, you can keep the displayed values in the layer by checking T Replace all selected raw fields
values by displayed values.

Symbology export: can be used mainly for DXF export and for all file formats who manage OGR feature styles
(see note below) as DXF, KML, tab file formats:

No symbology: default style of the application that reads the data

Feature symbology: save style with OGR Feature Styles (see note below)

Symbol Layer symbology: save with OGR Feature Styles (see note below) but export the same geometry
multiple times if there are multiple symbology symbol layers used

A Scale value can be applied to the latest options

Nota: OGR Feature Styles are a way to store style directly in the data as a hidden attribute. Only some formats can
handle this kind of information. KML, DXF and TAB file formats are such formats. For advanced details, you can
read the OGR Feature Styles specification document.

Geometry: you can configure the geometry capabilities of the output layer

— geometry type: keeps the original geometry of the features when set to Automatic, otherwise removes or
overrides it with any type. You can add an empty geometry column to an attribute table and remove the
geometry column of a spatial layer.

— Force multi-type: forces creation of multi-geometry features in the layer.

— Include z-dimension to geometries.

Sfat:

Overriding layer geometry type makes it possible to do things like save a geometryless table (e.g. . csv file)

into a shapefile WITH any type of geometry (point, line, polygon), so that geometries can then be manually added to

rows with the Add Part 5]

Datasource Options, Layer Options or Custom Options which allow you to configure advanced parameters de-
pending on the output format. Some are described in Explorarea Formatelor de Date si a Campurilor but for
full details, see the GDAL driver documentation. Each file format has its own custom parameters, e.g. for the
GeoJSON format have a look at the GDAL GeoJSON documentation.

When saving a vector layer into an existing file, depending on the capabilities of the output format (Geopackage,
SpatiaLite, FileGDB...), the user can decide whether to:

overwrite the whole file
overwrite only the target layer (the layer name is configurable)
append features to the existing target layer

append features, add new fields if there are any.

For formats like ESRI Shapefile, Maplnfo .tab, feature append is also available.
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Save Veckor Layer as... )

Format GeoPackage -
File name !qgis sample data/geopackagefexercise_data.gpkg &
Layer name |airports

CRS EPSG:2964 - NAD27 / Alaska Albers - | |

Encoding

Save only selected Features

» Select Fields to export and their export options
v Geometry

Geometry type Automatic -

¥ v Extent (currenk: airports)

North |6502586.8303
West |-4480198.5222 East |4615124.9750

South 1433525.7989

Current Layer Extent | | Calculate from Layer | | Map Canvas Extent

b Layer Options
b Custom Options

q v
@Help v Add saved file to map | ¥ Cancel «/ OK

Fig. 13.18: Saving as a new vector layer
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13.2.3 Creating new DXF files

Besides the Save As... dialog which provides options to export a single layer to another format, including * . DXF,
QGIS provides another tool to export multiple layers as a single DXF layer. It’s accessible in the Project [7] Im-
port/Export [2] Export Project to DXF... menu.

In the DXF Export dialog:

1.

2
3
4.
5

Provide the destination file.

. Choose the symbology mode and scale (see the OGR Feature Styles note), if applicable.
. Select the data Encoding.

Select the CRS to apply: the selected layers will be reprojected to the given CRS.

. Select the layers to include in the DXF files either by checking them in the table widget or automatically picking

them from an existing map theme. The Select All and Deselect All buttons can help to quickly set the data to
export.

For each layer, you can choose whether to export all the features in a single DXF layer or rely on a field whose
values are used to split the features into layers in the DXF output.

Optionally, you can also choose to:

o Use the layer title as name if set instead of the layer name itself;
o Export features intersecting the current map extent;
! Force 2d output (eg. to support polyline width),

o Export label as MTEXT elements or TEXT elements.

() DXF Export ? X
Save as II:Hub\,QGIS-Documentaﬁon'l,qgis-projects\,user_manual'»ﬁlaska.dxf |
Symbaology mode | Mo symbology -
Symbaology scale | 1:1 000 000 V| '3
Encoding CP1252 -
CRS EPS5G:2154 - RGF93 f Lambert-93 - ||
Map themes COMPOSEr _OVErview 2
Layer Output layer attribute 2
~ [@] [l Boundaries Group
[J&7 regions regions
M7 alaska alaska
A D,_@ Water Group
O rivers
% majrivers majrivers
57 lakes lakes
Oc= swamp v
Select all Deselect all
Use layer title as name if set Export labels as MTEXT elements
Export features intersecting the current map extent
[] Force 2d output {eg. to support palyline width)
Cancel Help

Fig. 13.19: Exporting a project to DXF dialog

218

Capitolul 13. Gestiunea Surselor de Date



QGIS 3.10 User Guide

13.2.4 Creating new layers from the clipboard
Features that are on the clipboard can be pasted into a new layer. To do this, Select some features, copy them to the
clipboard, and then paste them into a new layer using Edit [7] Paste Features as [7] and choosing:

e New Vector Layer...: the Save vector layer as... dialog appears (see Creating new layers from an existing layer
for parameters)

e or Temporary Scratch Layer...: you need to provide a name for the layer

A new layer, filled with selected features and their attributes is created (and added to map canvas).

Nota: Creating layers from the clipboard is possible with features selected and copied within QGIS as well as
features from another application, as long as their geometries are defined using well-known text (WKT).

13.2.5 Creating virtual layers

A virtual layer is a special kind of vector layer. It allows you to define a layer as the result of an SQL query involving
any number of other vector layers that QGIS is able to open. Virtual layers do not carry data by themselves and can
be seen as views.

To create a virtual layer, open the virtual layer creation dialog by:
¢ choosing the @ Add/Edit Virtual Layer entry in the Layer [7] Add Layer [7] menu;

* enabling the I{;’ja Add Virtual Layer tab in the Data Source Manager dialog;
* or using the DB Manager dialog tree.

The dialog allows you to specify a Layer name and an SQL Query. The query can use the name (or id) of loaded
vector layers as tables, as well as their field names as columns.

For example, if you have a layer called ai rports, you can create a new virtual layer called public_airports
with an SQL query like:

SELECT *
FROM airports
WHERE USE = "Civilian/Public"

The SQL query will be executed, regardless of the underlying provider of the airports layer, even if this provider
does not directly support SQL queries.

Joins and complex queries can also be created, for example, to join airports and country information:

SELECT airports.*, country.population
FROM airports

JOIN country

ON airports.country = country.name

Nota: It’s also possible to create virtual layers using the SQL window of DB Manager Plugin.
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0 Create a virtual layer

Layer name | public_airpor!| «

p Embedded layers
Query
SELECT *

FROM airports
WHERE USE = "Civilian/Public’

& Unigue identifier column |ID

[»| Geometry
® Autodetect
No geomekry
Test Cancel | [0 OK

Fig. 13.20: Create virtual layers dialog

Embedding layers for use in queries

Besides the vector layers available in the map canvas, the user can add layers to the Embedded layers list, which can
be used in queries without the need to have them showing in the map canvas or Layers panel.

To embed a layer, click Add and provide the Local name, Provider, Encoding and the path to the Source.

The Import button allows adding layers in the map canvas into the Embedded layers list. Those layers can then be
removed from the Layers panel without breaking existent queries.

Supported query language

The underlying engine uses SQLite and SpatiaLite to operate.
It means you can use all of the SQL your local installation of SQLite understands.

Functions from SQLite and spatial functions from SpatiaLite can also be used in a virtual layer query. For instance,
creating a point layer out of an attribute-only layer can be done with a query similar to:

SELECT id, MakePoint(x, y, 4326) as geometry
FROM coordinates

Functions of QGIS expressions can also be used in a virtual layer query.
To refer the geometry column of a layer, use the name geometry.

Contrary to a pure SQL query, all the fields of a virtual layer query must be named. Don’t forget to use the as
keyword to name your columns if they are the result of a computation or a function call.
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Probleme legate de performanta
With default parameters, the virtual layer engine will try its best to detect the type of the different columns of the
query, including the type of the geometry column if one is present.

This is done by introspecting the query when possible or by fetching the first row of the query (LIMIT 1) as a last
resort. Fetching the first row of the result just to create the layer may be undesirable for performance reasons.

The creation dialog parameters:

* Unique identifier column: specifies a field of the query that represents unique integer values that QGIS can use
as row identifiers. By default, an autoincrementing integer value is used. Defining a unique identifier column
speeds up the selection of rows by id.

* No geometry: forces the virtual layer to ignore any geometry field. The resulting layer is an attribute-only layer.
* Geometry Column: specifies the name of the geometry column.
¢ Geometry T'ype: specifies the type of the geometry.

* Geometry CRS: specifies the coordinate reference system of the virtual layer.

Special comments

The virtual layer engine tries to determine the type of each column of the query. If it fails, the first row of the query
is fetched to determine column types.

The type of a particular column can be specified directly in the query by using some special comments.

The syntax is the following: /* :type*/. It has to be placed just after the name of a column. t ype can be either
int for integers, real for floating point numbers or text.

For instance:

SELECT id+1 as nid /*:int*/
FROM table

The type and coordinate reference system of the geometry column can also be set thanks to special comments with the
following syntax /* :gtype:srid*/ where gtype is the geometry type (point, linestring, polygon,
multipoint,multilinestringormultipolygon)and srid an integer representing the EPSG code of
a coordinate reference system.

Use of indexes

When requesting a layer through a virtual layer, the source layer indices will be used in the following ways:

* if an = predicate is used on the primary key column of the layer, the underlying data provider will be asked for
a particular id (FilterFid)

* for any other predicates (>, <=, !=, etc.) or on a column without a primary key, a request built from an
expression will be used to request the underlying vector data provider. It means indexes may be used on
database providers if they exist.

A specific syntax exists to handle spatial predicates in requests and triggers the use of a spatial index: a hidden column
named _search_frame__ exists for each virtual layer. This column can be compared for equality to a bounding
box. Example:

SELECT ~*
FROM vtab
WHERE _search_frame_=BuildMbr (-2.10,49.38,-1.3,49.99,4326)

Spatial binary predicates like ST_Intersects are sped up significantly when used in conjunction with this spatial
index syntax.
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13.3 Explorarea Formatelor de Date si a Campurilor

13.3.1 Datele raster

GIS raster data are matrices of discrete cells that represent features / phenomena on, above or below the earth’s
surface. Each cell in the raster grid has the same size, and cells are usually rectangular (in QGIS they will always be
rectangular). Typical raster datasets include remote sensing data, such as aerial photography, or satellite imagery and
modelled data, such as elevation or temperature.

Unlike vector data, raster data typically do not have an associated database record for each cell. They are geocoded
by pixel resolution and the X/Y coordinate of a corner pixel of the raster layer. This allows QGIS to position the data
correctly on the map canvas.

The GeoPackage format is convenient for storing raster data when working with QGIS. The popular and powerful
GeoTiff format is a good alternative.

QGIS makes use of georeference information inside the raster layer (e.g., GeoTiff) or an associated world file to
properly display the data.

13.3.2 Datele Vectoriale

Many of the features and tools available in QGIS work the same, regardless the vector data source. However, because
of the differences in format specifications (GeoPackage, ESRI Shapefile, MaplInfo and MicroStation file formats,
AutoCAD DXEF, PostGIS, SpatiaLite, DB2, Oracle Spatial, MSSQL Spatial databases, and many more), QGIS may
handle some of their properties differently. Support is provided by the OGR Simple Feature Library. This section
describes how to work with these specificities.

Nota: QGIS supports (multi)point, (multi)line, (multi)polygon, CircularString, CompoundCurve, CurvePolygon,
MultiCurve, MultiSurface feature types, all optionally with Z and/or M values.

You should also note that some drivers don’t support some of these feature types, like CircularString, Compound-
Curve, CurvePolygon, MultiCurve, MultiSurface feature type. QGIS will convert them.

GeoPackage

The GeoPackage (GPKG) format is platform-independent, and is implemented as a SQLite database container, and
can be used to store both vector and raster data. The format was defined by the Open Geospatial Consortium (OGC),
and was published in 2014.

GeoPackage can be used to store the following in a SQLite database:
* vector features
« tile matrix sets of imagery and raster maps
* attributes (non-spatial data)
* extensions
Since QGIS version 3.8, GeoPackage can also store QGIS projects. GeoPackage layers can have JSON fields.

GeoPackage is the default format for vector data in QGIS.
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ESRI Shapefile format

The ESRI Shapefile format is still one of the most used vector file formats, even if it has some limitations compared
to for instance GeoPackage and SpatiaL ite.

An ESRI Shapefile format dataset consists of several files. The following three are required:
1. Fisierul . shp care contine geometriile entitatii
2. .dbf file containing the attributes in dBase format
3. .shx index file

An ESRI Shapefile format dataset can also include a file with a . pr j suffix, which contains projection information.
While it is very useful to have a projection file, it is not mandatory. A Shapefile format dataset can contain additional
files. For further details, see the the ESRI technical specification at https://www.esri.com/library/whitepapers/pdfs/
shapefile.pdf.

GDAL 3.1 has read-write support for compressed ESRI Shapefile format (shz and shp. zip).
Improving Performance for ESRI Shapefile format datasets

To improve the drawing performance for an ESRI Shapefile format dataset, you can create a spatial index. A spatial
index will improve the speed of both zooming and panning. Spatial indexes used by QGIS have a . gix extension.

Use these steps to create the index:
1. Load an ESRI Shapefile format dataset (see Panoul Navigatorului)

2. Open the Layer Properties dialog by double-clicking on the layer name in the legend or by right-clicking and
choosing Properties... from the context menu

3. In the Source tab, click the Create Spatial Index button
Problem loading a .prj file

If you load an ESRI Shapefile format dataset with a . prj file and QGIS is not able to read the coordinate reference
system from that file, you will need to define the proper projection manually in the Layer Properties [7] Source tab of

the layer by clicking the 5 seteat cxs button. This is due to the fact that . pr 7 files often do not provide the complete
projection parameters as used in QGIS and listed in the CRS dialog.

For the same reason, if you create a new ESRI Shapefile format dataset with QGIS, two different projection files are
created: a . pr7 file with limited projection parameters, compatible with ESRI software, and a . gqp file, providing
all the parameters of the CRS. Whenever QGIS finds a . gp7 file, it will be used instead of the .prj.

Figiere cu Text Delimitat

Delimited text files are very common and widely used because of their simplicity and readability — data can be viewed
and edited in a plain text editor. A delimited text file is tabular data with columns separated by a defined character and
rows separated by line breaks. The first row usually contains the column names. A common type of delimited text
file is a CSV (Comma Separated Values), with columns separated by commas. Delimited text files can also contain
positional information (see Storing geometry information in delimited text files).

QGIS allows you to load a delimited text file as a layer or an ordinary table (see Panoul Navigatorului or Importarea
unui fisier cu texte delimitate). First check that the file meets the following requirements:

1. The file must have a delimited header row of field names. This must be the first line of the data (ideally the
first row in the text file).

2. If geometry should be enabled, the file must contain field(s) that define the geometry. These field(s) can have
any name.

3. The X and Y coordinates fields (if geometry is defined by coordinates) must be specified as numbers. The
coordinate system is not important.

4. If you have a CSV file with non-string columns, you must have an accompanying CSVT file (see section Using
CSVT file to control field formatting).
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The elevation point data file e Levp . csv in the QGIS sample dataset (see section Downloading sample data) is an
example of a valid text file:

X; Y; ELEV
-300120;7689960;13
-654360;7562040;52
1640;7512840;3
[...]

Some things to note about the text file:
1. The example text file uses ; (semicolon) as delimiter (any character can be used to delimit the fields).
2. The first row is the header row. It contains the fields X, Y and ELEV.
3. No quotes (") are used to delimit text fields
4. The X coordinates are contained in the X field
5

. The Y coordinates are contained in the Y field

Storing geometry information in delimited text files

Delimited text files can contain geometry information in two main forms:
* As coordinates in separate columns (eg. Xcol, Ycol... ), for point geometry data;
¢ As well-known text (WKT) representation of geometry in a single column, for any geometry type.

Features with curved geometries (CircularString, CurvePolygon and CompoundCurve) are supported. Here are some
examples of geometry types in a delimited text file with geometries coded as WKT:

Label; WKT_geom

LineString; LINESTRING(10.0 20.0, 11.0 21.0, 13.0 25.5)

CircularString; CIRCULARSTRING (268 415,227 505,227 406)

CurvePolygon; CURVEPOLYGON (CIRCULARSTRING(1 3, 3 5, 4 7, 7 3, 1 3))

CompoundCurve; COMPOUNDCURVE ( (5 3, 5 13), CIRCULARSTRING(5 13, 7 15,
9 13), (9 13, 9 3), CIRCULARSTRING(9 3, 7 1, 5 3))

Delimited text files also support Z and M coordinates in geometries:

LINESTRINGZ (10.0 20.0 30.0, 11.0 21.0 31.0, 11.0 22.0 30.0)

Using CSVT file to control field formatting

When loading CSV files, the OGR driver assumes all fields are strings (i.e. text) unless it is told otherwise. You can
create a CSVT file to tell OGR (and QGIS) the data type of the different columns:

Tipul Nume Exemplu

Numadr Intreg Intreg 4

Numar zecimal | Real 3.456

Data Date (YYYY-MM-DD) 2016-07-28

Time Time (HH:MM:SS+nn) 18:33:12+00

Date & Time DateTime (YYYY-MM-DD HH:MM:SS+nn) | 2016-07-28 18:33:12+00

The CSVT file is a ONE line plain text file with the data types in quotes and separated by commas, e.g.:

"Integer", "Real", "String"

You can even specify width and precision of each column, e.g.:
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"Integer (6)","Real (5.5)","String(22)"

This file is saved in the same folder as the . csv file, with the same name, but . csvt as the extension.

You can find more information at GDAL CSV Driver.

Straturi PostGIS

PostGIS layers are stored in a PostgreSQL database. The advantages of PostGIS are spatial indexing, filtering and
querying capabilities. Using PostGIS, vector functions such as select and identify work more accurately than they do
with OGR layers in QGIS.

Sfat: Straturi PostGIS

Normally, a PostGIS layer is identified by an entry in the geometry_columns table. QGIS can load layers that do not
have an entry in the geometry_columns table. This includes both tables and views. Refer to your PostgreSQL manual
for information on creating views.

This section contains some details on how QGIS accesses PostgreSQL layers. Most of the time, QGIS should simply
provide you with a list of database tables that can be loaded, and it will load them on request. However, if you have
trouble loading a PostgreSQL table into QGIS, the information below may help you understand QGIS messages and
give you directions for modifying the PostgreSQL table or view definition to allow QGIS to load it.

Cheie primara

QGIS requires that PostgreSQL layers contain a column that can be used as a unique key for the layer. For tables, this
usually means that the table needs a primary key, or a column with a unique constraint on it. In QGIS, this column
needs to be of type int4 (an integer of size 4 bytes). Alternatively, the ctid column can be used as primary key. If a
table lacks these items, the oid column will be used instead. Performance will be improved if the column is indexed
(note that primary keys are automatically indexed in PostgreSQL).

QGIS offers a checkbox Select at id that is activated by default. This option gets the ids without the attributes, which
is faster in most cases.

Vizualizare

If the PostgreSQL layer is a view, the same requirement exists, but views do not always have primary keys or columns
with unique constraints on them. You have to define a primary key field (has to be integer) in the QGIS dialog before
you can load the view. If a suitable column does not exist in the view, QGIS will not load the layer. If this occurs,
the solution is to alter the view so that it does include a suitable column (a type of integer and either a primary key or
with a unique constraint, preferably indexed).

As for table, a checkbox Select at id is activated by default (see above for the meaning of the checkbox). It can make
sense to disable this option when you use expensive views.
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QGIS layer_style table and database backup

If you want to make a backup of your PostGIS database using the pg_dump and pg_restore commands, and
the default layer styles as saved by QGIS fail to restore afterwards, you need to set the XML option to DOCUMENT
before the restore command:

SET XML OPTION DOCUMENT;

Filter database side

QGIS allows to filter features already on server side. Check Settings [2] Options [7] Data Sources [7] & Evecure expres-
sions on server-side if possible to do so. Only supported expressions will be sent to the database. Expressions using
unsupported operators or functions will gracefully fallback to local evaluation.

Support of PostgreSQL data types

Data types supported by the PostgreSQL provider include: integer, float, boolean, binary object, varchar, geometry,
timestamp, array, hstore and json.

Importing Data into PostgreSQL

Data can be imported into PostgreSQL/PostGIS using several tools, including the DB Manager plugin and the com-
mand line tools shp2pgsql and ogr2ogr.

DB Manager

QGIS comes with a core plugin named ﬁ DB Manager Tt can be used to load data, and it includes support for schemas.
See section DB Manager Plugin for more information.

shp2pgsql

PostGIS includes a utility called shp2pgsql, that can be used to import Shapefile format datasets into a PostGIS-
enabled database. For example, to import a Shapefile format dataset named 1akes . shp into a PostgreSQL database
named gis_data, use the following command:

shp2pgsgl -s 2964 lakes.shp lakes_new | psgl gis_data

This creates a new layer named lakes_new inthe gis_data database. The new layer will have a spatial reference
identifier (SRID) of 2964. See section Lucrul cu Proiectii for more information about spatial reference systems and
projections.

Sfat: Exporting datasets from PostGIS

There is also a tool for exporting PostGIS datasets to Shapefile format: pgsql2shp. It is shipped within your PostGIS
distribution.
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ogr2ogr

In addition to shp2pgsql and DB Manager, there is another tool for feeding geographical data in PostGIS: ogr2ogr.
It is part of your GDAL installation.

To import a Shapefile format dataset into PostGIS, do the following:

ogr2ogr —f "PostgreSQL" PG:"dbname=postgis host=myhost.de user=postgres
password=topsecret" alaska.shp

This will import the Shapefile format dataset alaska . shp into the PostGIS database postgis using the user postgres
with the password topsecret on the host server myhost.de.

Note that OGR must be built with PostgreSQL to support PostGIS. You can verify this by typing (in ‘5:\):

ogrinfo ——-formats | grep -i post

If you prefer to use the PostgreSQL’s COPY command instead of the default INSERT INTO method, you can

export the following environment variable (at least available on A and X):

export PG_USE_COPY=YES

ogr2ogr does not create spatial indexes like shp2pgsl does. You need to create them manually, using the nor-
mal SQL command CREATE INDEX afterwards, as an extra step (as described in the next section /mbunditditirea
Performantei).

imbunatatirea Performantei

Retrieving features from a PostgreSQL database can be time-consuming, especially over a network. You can improve
the drawing performance of PostgreSQL layers by ensuring that a PostGIS spatial index exists on each layer in the
database. PostGIS supports creation of a GiST (Generalized Search Tree) index to speed up spatial searching (GiST
index information is taken from the PostGIS documentation available at https://postgis.net).

Sfat: You can use the DBManager to create an index for your layer. You should first select the layer and click on
Table [?] Edit table, go to Indexes tab and click on Add Spatial Index.

The syntax for creating a GiST index is:

CREATE INDEX [indexname] ON [tablename]
USING GIST ( [geometryfield] GIST_GEOMETRY_OPS );

Note that for large tables, creating the index can take a long time. Once the index is created, you should perform
a VACUUM ANALYZE. See the PostGIS documentation (POSTGIS-PROJECT in Literaturd si Referinte Web) for
more information.

The following example creates a GiST index:

gsherman@madison:~/current$ psgl gis_data
Welcome to psgl 8.3.0, the PostgreSQL interactive terminal.

Type: \copyright for distribution terms
\h for help with SQL commands
\? for help with psgl commands
\g or terminate with semicolon to execute query
\g to quit

gis_data=# CREATE INDEX sidx_alaska_lakes ON alaska_lakes
gis_data—-# USING GIST (the_geom GIST_GEOMETRY_OPS) ;

(continues on next page)
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(continuare din pagina precedentd)

CREATE INDEX

gis_data=# VACUUM ANALYZE alaska_lakes;
VACUUM

gis_data=# \g
gsherman@madison:~/current$

Vector layers crossing 180° longitude

Many GIS packages don’t wrap vector maps with a geographic reference system (lat/lon) crossing the 180 degrees
longitude line (http://postgis.refractions.net/documentation/manual-2.0/ST_Shift_Longitude.html). As result, if we
open such a map in QGIS, we could see two widely separated locations, that should appear near each other. In
Figure_vector_crossing, the tiny point on the far left of the map canvas (Chatham Islands) should be within the grid,
to the right of the New Zealand main islands.

Fle Edit View Layer Plugins Tools Help

I HEdSRRPEPPE wREFQ[BAARNALALPO P LOE20RR
ZoedNRo AR ORUBAREY LS I DB alTres ~~800BBNON

Layers &®

< & @ gshhs land nz LL |
[ ]

~ @ \f_ nz Sdeg grid LL

& 255453 scale @ & Render [
Fig. 13.21: Map in lat/lon crossing the 180° longitude line
A work-around is to transform the longitude values using PostGIS and the ST_Shift_Longitude function. This

function reads every point/vertex in every component of every feature in a geometry, and if the longitude coordinate
is < 0°, it adds 360° to it. The result is a 0° - 360° version of the data to be plotted in a 180°-centric map.

a‘*

Fig. 13.22: Crossing 180° longitude applying the ST_Shift_Longitude function

228 Capitolul 13. Gestiunea Surselor de Date



http://postgis.refractions.net/documentation/manual-2.0/ST_Shift_Longitude.html

QGIS 3.10 User Guide

Utilizare

 Import data into PostGIS (/mporting Data into PostgreSQOL) using, for example, the DB Manager plugin.

e Use the PostGIS command line interface to issue the following command (in this example, , TA-
BLE” is the actual name of your PostGIS table): gis_data=# update TABLE set
the_geom=ST_Shift_Longitude (the_geom) ;

« If everything went well, you should receive a confirmation about the number of features that were updated.
Then you’ll be able to load the map and see the difference (Figure_vector_crossing_map).

Straturile SpatiaLite

If you want to save a vector layer using the SpatiaLite format, you can do this by following instructions at Creating
new layers from an existing layer. You select Spatialite as Format and enter both File name and Layer name.

Also, you can select SQLi t e as format and then add SPATIALITE=YES in the Custom Options [2] Data source field.
This tells GDAL to create a SpatiaLite database. See also https://gdal.org/drivers/vector/sqlite.html.

QGIS also supports editable views in SpatiaLite. For SpatiaLite data management, you can also use the core plugin
DB Manager.

If you want to create a new Spatialite layer, please refer to section Creating a new SpatiaLite layer.

GeodJSON specific parameters

When exporting layers to GeoJSON, there are some specific Layer Options available. These options come from GDAL
which is responsible for the writing of the file:

e COORDINATE_PRECISION the maximum number of digits after the decimal separator to write in coordinates.
Defaults to 15 (note: for Lat Lon coordinates 6 is considered enough). Truncation will occur to remove trailing
ZEeros.

* RFC7946 by default GeoJSON 2008 will be used. If set to YES, the updated RFC 7946 standard
will be used. Default is NO (thus GeoJSON 2008). See https://gdal.org/drivers/vector/geojson.html#
rfc-7946-write-support for the main differences, in short: only EPSG:4326 is allowed, other crs’s will be
transformed, polygons will be written such as to follow the right-hand rule for orientation, values of a ,,bbox”
array are [west, south, east, north], not [minx, miny, maxx, maxy]. Some extension member names are forbi-
dden in FeatureCollection, Feature and Geometry objects, the default coordinate precision is 7 decimal digits

e WRITE_BBOX set to YES to include the bounding box of the geometries at the feature and feature collection
level

Besides GeoJSON there is also an option to export to ,,GeoJSON - Newline Delimited” (see https://gdal.org/drv_
geojsonseq.html). Instead of a FeatureCollection with Features, you can stream one type (probably only Features)
sequentially separated with newlines.

GeoJSON - Newline Delimited has some specific Layer options availabe too:
¢ COORDINATE_PRECISION see above (same as for GeoJSON)

* RS whether to start records with the RS=0x1E character. The difference is how the features are separated: only
by a newline (LF) character (Newline Delimited JSON, geojsonl) or by also prepending a record-separator (RS)
character (giving GeoJSON Text Sequences, geojsons). Default to NO. Files are given the . json extension
if extension is not provided.
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DB2 Spatial Layers

IBM DB2 for Linux, Unix and Windows (DB2 LUW), IBM DB2 for z/OS (mainframe) and IBM DashDB products
allow users to store and analyse spatial data in relational table columns. The DB2 provider for QGIS supports the full
range of visualization, analysis and manipulation of spatial data in these databases.

User documentation on these capabilities can be found at the DB2 z/OS KnowledgeCenter, DB2 LUW Knowledge-
Center and DB2 DashDB KnowledgeCenter.

For more information about working with the DB2 spatial capabilities, check out the DB2 Spatial Tutorial on IBM
DeveloperWorks.

The DB2 provider currently only supports the Windows environment through the Windows ODBC driver.
The client running QGIS needs to have one of the following installed:
* DB2 LUW
¢ IBM Data Server Driver Package
* IBM Data Server Client
To open a DB2 data in QGIS, see the Panoul Navigatorului or Incircarea unui Strat al unei Baze de date section.

If you are accessing a DB2 LUW database on the same machine or using DB2 LUW as a client, the DB2 executables
and supporting files need to be included in the Windows path. This can be done by creating a batch file like the
following with the name db2.bat and including it in the directory % OSGEO4W_ROOT %/etc/ini:

@echo off

REM Point the following to where DB2 is installed

SET db2path=C:\Program Files (x86)\sqllib

REM This should usually be ok - modify if necessary

SET gskpath=C:\Program Files (x86)\ibm\gsk38

SET Path=%db2path%\BIN; $db2path%\FUNCTION; $gskpath%\1ib64; $gskpath%\1lib; $path%
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Lucrul cu Datele Vectoriale

14.1 Dialogul Proprietatilor Vectoriale

The Layer Properties dialog for a vector layer provides general settings to manage appearance of layer features in the
map (symbology, labeling, diagrams), interaction with the mouse (actions, map tips, form design). It also provides
information about the layer.

To access the Layer Properties dialog:
¢ In the Layers panel, double-click the layer or right-click and select Properties... from the pop-up menu;
* Go to Layer [7] Layer Properties... menu when the layer is selected.

The vector Layer Properties dialog provides the following sections:

@ Information R Source J Symbology™
abe| 7 gbelst!] * Diagrams @ 3D View!!]
L]
Fields B Attributes Form Q Joins
—

L 0

'iib] Auxiliary Storage ﬁi‘k’j Actions Display

:’// Rendering € Variabile 4 Metadata

A Dependencies 8= Legend & OGS Server

¥ Digitizing External plugins! tabs

U1 Also available in the Layer styling panel

(2! External plugins you install can optionally add tabs to this dialog. Those are not presented in this document. Refer
to their documentation.

Sfat: Share full or partial properties of the layer styles

The Style menu at the bottom of the dialog allows you to import or export these or part of these properties from/to
several destination (file, clipboard, database). See Managing Custom Styles.
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Nota: Because properties (symbology, label, actions, default values, forms...) of embedded layers (see lmbricarea
Proiectelor) are pulled from the original project file and to avoid changes that may break this behavior, the layer
properties dialog is made unavailable for these layers.

14.1.1 Information Properties

@ The Information tab is read-only and represents an interesting place to quickly grab summarized information and
metadata on the current layer. Provided information are:

* based on the provider of the layer (format of storage, path, geometry type, data source encoding, extent...);
* picked from the filled metadata (access, links, contacts, history...);

* or related to its geometry (spatial extent, CRS...) or its attributes (number of fields, characteristics of each...).

14.1.2 Proprietatile Sursei

e
—rg Use this tab to define general settings for the vector layer.

Layer Properties - rivers | Source

Q ~ Settings
Layer name rivers displayed as rivers
" Solirce Data source encoding UTF-8
¥ Symbology
= Labels ~ Coordinate reference system
" Diagrams i
% 3D View Set source coordinate reference system
L)
B Source Fields EPSG:2964 - NAD27 [ Alaska Albers B
B Attributes Form Create spatial index Update extents

Joins
€ Auxiliary Storage
& Actions
® Display

~ Provider Feature Filter

« Rendering
Variables

B Metadata

W Dependencies

= Legend

QGIS Server

Query Builder

@Help | Style - </ Apply 3 Cancel
Fig. 14.1: Source tab in vector Layer Properties dialog

Other than setting the Layer name to display in the Layers Panel, available options include:
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Sistem de Coordonate de Referinta

* Displays the layer’s Coordinate Reference Sy. stem ( CRS). You can change the layer’s CRS, selecting a recently

used one in the drop-down list or clicking on 5 seleer Crs button (see Coordinate Reference System Selector).
Use this process only if the CRS applied to the layer is a wrong one or if none was applied. If you wish to
reproject your data into another CRS, rather use layer reprojection algorithms from Processing or Save it into
another layer.

* Create spatial index (only for OGR-supported formats).

* Update extents information for a layer.

Constructorul de Interogari

The Query Builder dialog is accessible through the eponym button at the bottom of the Source tab in the Layer
Properties dialog, under the Provider feature filter group.

The Query Builder provides an interface that allows you to define a subset of the features in the layer using a SQL-
like WHERE clause and to display the result in the main window. As long as the query is active, only the features
corresponding to its result are available in the project.

You can use one or more layer attributes to define the filter in the Query Builder. The use of more than one
attribute is shown in Figure_vector_querybuilder. In the example, the filter combines the attributes

e toa (DateTime field: cast ("toa" as character) > '2017-05-17" and cast ("toa" as
character) < '2019-12-24T18:00:00"),

e name (String field: "name" > 'S')and
e FID (Integer field: FID > 10)

using the AND, OR and NOT operators and parenthesis. This syntax (including the DateTime format for the toa
field) works for GeoPackage datasets.

The filter is made at the data provider (OGR, PostgreSQL, MSSQL...) level. So the syntax depends on the data
provider (DateTime is for instance not supported for the ESRI Shapefile format). The complete expression:

cast ("toa" as character) > '2017-05-17" AND
cast ("toa" as character) < '2019-12-24T18:00:00" AND
NOT ("name" > 'S' OR FID > 10)

You can also open the Query Builder dialog using the Filter... option from the Layer menu or the layer contextual
menu. The Fields, Values and Operators sections in the dialog help you to construct the SQL-like query exposed in
the Provider specific filter expression box.

The Fields list contains all the fields of the layer. To add an attribute column to the SQL. WHERE clause field,
double-click its name or just type it into the SQL box.

The Values frame lists the values of the currently selected field. To list all unique values of a field, click the All
button. To instead list the first 25 unique values of the column, click the Sample button. To add a value to the SQL
WHERE clause field, double click its name in the Values list. You can use the search box at the top of the Values
frame to easily browse and find attribute values in the list.

The Operators section contains all usable operators. To add an operator to the SQL WHERE clause field, click
the appropriate button. Relational operators ( =, >, ...), string comparison operator (LIKE), and logical operators
(AND, OR, ...) are available.

The Test button helps you check your query and displays a message box with the number of features satisfying the
current query. Use the Clear button to wipe the SQL query and revert the layer to its original state (ie, fully load all
the features).

When a filter is applied, QGIS treats the resulting subset acts as if it were the entire layer. For example if you applied
the filter above for «Borough» ("TYPE_2" = 'Borough"'), you can not display, query, save or edit Anchorage,
because that is a «Municipality» and therefore not part of the subset.
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Set provider filter on testdata

Fields Values
Fid Q, search...
name
toa
sample All

Use unfiltered layer

v Operators

= < = LIKE % IN NOT IN

<= = 1= ILIKE AND OR NOT

Provider specific Filter expression

casti( as character) = '2017-05-17' AND

cast( as character) < '2019-12-24T18:00:08" AND

NOT | = 'S" OR FID = 10)
L] ]
@Help Test Clear % cancel «/ OK

Fig. 14.2: Constructorul de Interogari
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Sfat: Filtered layers are indicated in the Layers Panel

In the Layers panel, filtered layer is listed with a ? Filter jcon next to it indicating the query used when the mouse
hovers over the button. Double-click the icon opens the Query Builder dialog for edit.

14.1.3 Symbology Properties

(&-( The Symbology tab provides you with a comprehensive tool for rendering and symbolizing your vector data.
You can use tools that are common to all vector data, as well as special symbolizing tools that were designed for the
different kinds of vector data. However all types share the following dialog structure: in the upper part, you have a
widget that helps you prepare the classification and the symbol to use for features and at the bottom the Randarea
stratului widget.

Sfat: Comutarea rapida intre diferite reprezentari ale straturilor

Using the Styles [2] Add menu at the bottom of the Layer Properties dialog, you can save as many styles as needed. A
style is the combination of all properties of a layer (such as symbology, labeling, diagram, fields form, actions...) as
you want. Then, simply switch between styles from the context menu of the layer in Layers Panel to automatically
get different representations of your data.

Sfat: Exportare simbologie vectoriala

You have the option to export vector symbology from QGIS into Google *.kml, *.dxf and MaplInfo *.tab files. Just
open the right mouse menu of the layer and click on Save As... to specify the name of the output file and its format.
In the dialog, use the Symbology export menu to save the symbology either as Feamure symbology [7] or as Symbol layer
symbology [ If you have used symbol layers, it is recommended to use the second setting.

Randarea entitatilor

The renderer is responsible for drawing a feature together with the correct symbol. Regardless layer geometry type,
there are four common types of renderers: single symbol, categorized, graduated and rule-based. For point layers,
there are a point displacement and a heatmap renderers available while polygon layers can also be rendered with the
inverted polygons and 2.5 D renderers.

There is no continuous color renderer, because it is in fact only a special case of the graduated renderer. The cate-
gorized and graduated renderers can be created by specifying a symbol and a color ramp - they will set the colors
for symbols appropriately. For each data type (points, lines and polygons), vector symbol layer types are available.
Depending on the chosen renderer, the dialog provides different additional sections.

Nota: If you change the renderer type when setting the style of a vector layer the settings you made for the symbol
will be maintained. Be aware that this procedure only works for one change. If you repeat changing the renderer type
the settings for the symbol will get lost.
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Render cu Simbol Unic

==
The &= Single Symbol renderer is used to render all features of the layer using a single user-defined symbol. See 7he
Symbol Selector for further information about symbol representation.

Layer Properties - rivers | Symbology

Q & Single symbol -
@ Information - —Line
% Source —

« Symbology

@ Labels b 8L a|v
7 Diagrams . .
B Symbol layer type Simple line
IE Source Fields Color =k
8 Attributes Form Stroke width 0.260000 @ . Millimeter | .
Joins
& Auxiliary Storage Offset 0.000000 o Millimeter | &,
& Actions Stroke style —S5olid Line | |,
'.. Display Join style I Bevel | €.
+ Rendering _
Variables Cap style mSquare | €.
B Metadata Use custom dash pattern
% Dependencies = Millimeter .| |
= Legend
B QGIS Server
v Enable layer €. Draw effects ¢
» Layer rendering
@Help | style - «/Apply | ¥ Cancel

Fig. 14.3: Proprietatile liniei cu simbol unic
No Symbols Renderer

The No Symbols renderer is a special use case of the Single Symbol renderer as it applies the same rendering to
all features. Using this renderer, no symbol will be drawn for features, but labeling, diagrams and other non-symbol
parts will still be shown.

Selections can still be made on the layer in the canvas and selected features will be rendered with a default symbol.
Features being edited will also be shown.

This is intended as a handy shortcut for layers which you only want to show labels or diagrams for, and avoids the
need to render symbols with totally transparent fill/border to achieve this.

Renderul Categorisit

==
The Categorized renderer is used to render the features of a layer, using a user-defined symbol whose aspect
reflects the discrete values of a field or an expression.

To use categorized symbology for a layer:
1. Select the Value of classification: it can be an existing field or an expression you can type in the box or build

using the associated € button. Using expressions for categorizing avoids the need to create an ad hoc field
for symbology purposes (eg, if your classification criteria are derived from one or more attributes).

The expression used to classify features can be of any type; eg, it can:
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Layer Properties - rivers | Symbology

s .
| = Categorized
-

'? Information Value | abe NAM - | |£|
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Fig. 14.4: Categorized Symbolizing options

* be a comparison. In this case, QGIS returns values 1 (True) and 0 (False). Some examples:

myfield >= 100

$id = Qatlas_featureid

myfield % 2 = 0

within( $geometry, @atlas_geometry )

¢ combine different fields:

concat ( field_1, " ', field_2 )

¢ be a calculation on fields:

myfield % 2

year ( myfield )
field_ 1 + field_2
substr( field_1, -3 )

* be used to transform linear values to discrete classes, e.g.:

CASE WHEN x > 1000 THEN 'Big' ELSE 'Small' END

» combine several discrete values into a single category, e.g.:

CASE

WHEN building IN ('residence', 'mobile home') THEN 'residential'
WHEN building IN ('commercial', 'industrial') THEN 'Commercial and.
—Industrial'

END

Sfat: While you can use any kind of expression to categorize features, for some complex expressions it might
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be simpler to use rule-based rendering.

Configure the Symbol, which will be used as base symbol for all the classes;

Indicate the Color ramp, ie the range of colors from which the color applied to each symbol is selected.

Besides the common options of the color ramp widget, you can apply a Random Color Ramp to the cate-
gories. You can click the Shuffle Random Colors entry to regenerate a new set of random colors if you are not
satisfied.

Then click on the Classify button to create classes from the distinct values of the provided field or expression.

Apply the changes if the live update is not in use and each feature on the map canvas will be rendered with the
symbol of its class.

By default, QGIS appends an all other values class to the list. While empty at the beginning, this class is used
as a default class for any feature not falling into the other classes (eg, when you create features with new values
for the classification field / expression).

Further tweaks can be done to the default classification:

== Remove

You can o Ao new categories, selected categories or Delete All of them.

A class can be disabled by unchecking the checkbox to the left of the class name; the corresponding features
are hidden on the map.

Drag-and-drop the rows to reorder the classes

To change the symbol, the value or the legend of a class, double click the item.

Right-clicking over selected item(s) shows a contextual menu to:

Copy Symbol and Paste Symbol, a convenient way to apply the item’s representation to others
Change Color... of the selected symbol(s)

Change Opacity... of the selected symbol(s)

Change Output Unit... of the selected symbol(s)

Change Width... of the selected line symbol(s)

Change Size... of the selected point symbol(s)

Change Angle... of the selected point symbol(s)

Merge Categories: Groups multiple selected categories into a single one. This allows simpler styling of layers
with a large number of categories, where it may be possible to group numerous distinct categories into a smaller
and more manageable set of categories which apply to multiple values.

Sfat: Since the symbol kept for the merged categories is the one of the topmost selected category in the list,
you may want to move the category whose symbol you wish to reuse to the top before merging.

Unmerge Categories that were previously merged

The Advanced menu gives access to options to speed classification or fine-tune the symbols rendering:

Match to saved symbols: Using the symbols library, assigns to each category a symbol whose name represents
the classification value of the category

Match to symbols from file...: Provided a file with symbols, assigns to each category a symbol whose name
represents the classification value of the category

Symbol levels... to define the order of symbols rendering.

Sfat:

Edit categories directly from the Layers panel
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When a layer symbology is based on a categorized, graduated or rule-based symbology mode, you can edit each of
the categories from the Layers Panel. Right-click on a sub-item of the layer and you will:

. :-lp-; Toggle items visibility

& Show all items

. = Hide all items

¢ Modify the symbol color thanks to the color selector wheel
o Edit symbol... from the symbol selector dialog

* Copy symbol

* Paste symbol

Renderul Gradat

The = Graduated renderer is used to render all the features from a layer, using an user-defined symbol whose color
or size reflects the assignment of a selected feature’s attribute to a class.

Like the Categorized Renderer, the Graduated Renderer allows you to define rotation and size scale from specified
columns.

Also, analogous to the Categorized Renderer, it allows you to select:

+ The value (using the fields listbox or the & setvatue expression function)

» The symbol (using the Symbol selector dialog)

» Formatul legendei si precizia

¢ Metoda utilizatd pentru a schimba culoarea sau dimensiunea simbolului
 The colors (using the color Ramp list) if the color method is selected

* The size (using the size domain and its unit)

Then you can use the Histogram tab which shows an interactive histogram of the values from the assigned field or
expression. Class breaks can be moved or added using the histogram widget.

Nota: You can use Statistical Summary panel to get more information on your vector layer. See Statistical Summary
Panel.

Back to the Classes tab, you can specify the number of classes and also the mode for classifying features within the
classes (using the Mode list). The available modes are:

* Equal Interval: each class has the same size (e.g. values from 0 to 16 and 4 classes, each class has a size of 4).
¢ Quantile: each class will have the same number of element inside (the idea of a boxplot).

¢ Natural Breaks (Jenks): the variance within each class is minimal while the variance between classes is maxi-
mal.

* Standard Deviation: classes are built depending on the standard deviation of the values.

* Pretty Breaks: Computes a sequence of about n+1 equally spaced nice values which cover the range of the
values in x. The values are chosen so that they are 1, 2 or 5 times a power of 10. (based on pretty from the R
statistical environment https://astrostatistics.psu.edu/datasets/R/html/base/html/pretty.html)
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The listbox in the center part of the Symbology tab lists the classes together with their ranges, labels and symbols that
will be rendered.

Click on Classify button to create classes using the chosen mode. Each classes can be disabled unchecking the
checkbox at the left of the class name.

To change symbol, value and/or label of the class, just double click on the item you want to change.
Right-clicking over selected item(s) shows a contextual menu to:

* Copy Symbol and Paste Symbol, a convenient way to apply the item’s representation to others

e Change Color... of the selected symbol(s)

* Change Opacity... of the selected symbol(s)

* Change Output Unit... of the selected symbol(s)

* Change Width... of the selected line symbol(s)

* Change Size... of the selected point symbol(s)

* Change Angle... of the selected point symbol(s)

The example in figure_graduated_symbology shows the graduated rendering dialog for the major_rivers layer of the
QGIS sample dataset.

roperties - majrivers | Symbology

= Graduated -
(3) nformation Value 1.1 LENGTH P
‘:{;_‘_- Source Symbol "]
Legend format |%1 - %2 Precision0 || [¥| Trim
@’ Symbology
Method Color ~
€I Labels
Color ramp - -
b -
. Diagrams
Classes | Hijstogram
\.’ 3D View
Symbol =+ Values Legend
E Fields v 0,00 - 15240,84 0-15241
v 15240,84 - 30481,69 15241 - 30482
E Attributes Form A 30481,69 - 45722,53 30482 - 45723
V| m— 45722,53 - 60963,38 45723 - 60963
Joins | —-— 60963,38 - 76204,22 60963 - 76204
ﬁ Auxiliary Storage
Mode | Lt Equal Interval ~ Classes |5 -

,® Actions

Display
 oispiay Around |38102.11 -

w ¥ Symmetric Classification

Rendering V| Create class astride symmetry value

Variables .
Classify g || = || Delete All Advanced ~

Metadata | Link class boundaries

Dependencies b Layer Rendering

Legend - | BiHelp Style - | v OK + Apply & Cancel

Fig. 14.5: Optiunile de Simbolizare Gradatd

Sfat: Harti tematice bazate pe expresii
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Categorized and graduated thematic maps can be created using the result of an expression. In the properties dialog

for vector layers, the attribute chooser is extended with a € setcotumn expresion function. So you don’t need to write the
classification attribute to a new column in your attribute table if you want the classification attribute to be a composite

of multiple fields, or a formula of some sort.

Simbolul Proportional si Analiza Multivariata

Proportional Symbol and Multivariate Analysis are not rendering types available from the Symbology rendering drop-
down list. However with the data-defined override options applied over any of the previous rendering options, QGIS
allows you to display your point and line data with such representation.

Creating proportional symbol
To apply a proportional rendering:
1. First apply to the layer the single symbol renderer.

2. Then set the symbol to apply to the features.

3. Select the item at the upper level of the symbol tree, and use the € Datadefined override button next to the Size
(for point layer) or Width (for line layer) option.

4. Select a field or enter an expression, and for each feature, QGIS will apply the output value to the property and
proportionally resize the symbol in the map canvas.

If need be, use the Size assistant... option of the = menu to apply some transformation (exponential, flanne-
ry...) to the symbol size rescaling (see Using the data-defined assistant interface for more details).

You can choose to display the proportional symbols in the Layers panel and the print layout legend item: unfold
the Advanced drop-down list at the bottom of the main dialog of the Symbology tab and select Data-defined size
legend... to configure the legend items (see Data-defined size legend for details).

@ @ symbol size

Input Q 200
Source 123 passengers | & O 400
O s00
Values from 9.000000 = O 800
fsi
to 12000.000000
O 1000
»  Apply transform curve O 1200
e O 1400
L O 1600
/" 1800
Output onon
Size from 1.000000
to 10.000000
Scale method  Flannery
Exponent
Size when NULL 0.000000
@Help ¥ Cancel |</OK|

Fig. 14.6: Scaling airports size based on elevation of the airport
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Crearea analiza multivariate

O randare a unei analize multivariata va ajutd sa evaluati relatia dintre doud sau mai multe variabile, astfel, una poate
fi reprezentatd printr-o gama de culoare, pe cand cealaltd poate fi reprezentatd printr-o marime.

The simplest way to create multivariate analysis in QGIS is to:
1. First apply a categorized or graduated rendering on a layer, using the same type of symbol for all the classes.
2. Then, apply a proportional symbology on the classes:

1. Click on the Change button above the classification frame: you get the The Symbol Selector dialog.

2. Rescale the size or width of the symbol layer using the € data defined override widget as seen above.

Like the proportional symbol, the scaled symbology can be added to the layer tree, on top of the categorized or
graduated classes symbols using the data defined size legend feature. And both representation are also available in the
print layout legend item.

Layers
o =T & - L
. airports

Number of passengers

= 2000
a0

wf;?‘.}ﬂ igoo
S 500 YUKON-KOYUKUK
v @ Civilian/Public
v @ Joint Military/Civilian
v O Military
v @ Other

v [regions

FAIRBANKS NORTH STAR
]

@

@

SOUTHEAST FAIRBANKS

@

O

DENALI

@

\

MATANUSKA-SUSITNA\

3 @

VALDEZ-CORDOVA

Fig. 14.7: Multivariate example with scaled size legend

Rule-based Renderer

=
The ['&= Rule-based renderer is used to render all the features from a layer, using rule-based symbols whose aspect

reflects the assignment of a selected feature’s attribute to a class. The rules are based on SQL statements and can be
nested. The dialog allows rule grouping by filter or scale, and you can decide if you want to enable symbol levels or
use only the first-matched rule.

Pentru a crea o reguld:
1. Activate an existing row by double-clicking it (by default, QGIS adds a symbol without a rule when the rendering
mode is enabled) or click the L‘l Editrule oy I:II-I:I-I:I Addrdle Byeon.
2. In the Edit Rule dialog that opens, you can define a label to help you identify each rule. This is the label that

will be displayed in the Layers Panel and also in the print composer legend.

3. Manually enter an expression in the text box next to the ® ' Filter option or press the € button next to it to
open the expression string builder dialog.
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4. Use the provided functions and the layer attributes to build an expression to filter the features you'd like to
retrieve. Press the Test button to check the result of the query.

5. You can enter a longer label to complete the rule description.

6. You can use the oA Scale Range option to set scales at which the rule should be applied.
7. Finally, configure the symbol to use for these features.
8. Apoi apdsati pe OK

A new row summarizing the rule is added to the Layer Properties dialog. You can create as many rules as necessary
following the steps above or copy pasting an existing rule. Drag-and-drop the rules on top of each other to nest them
and refine the upper rule features in subclasses.

Selecting a rule, you can also organize its features in subclasses using the Refine selected rules drop-down menu.
Automated rule refinement can be based on:

¢ scales;
* categories: applying a categorized renderer;
e or ranges: applying a graduated renderer.

Refined classes appear like sub-items of the rule, in a tree hierarchy and like above, you can set symbology of each
class.

In the Edit rule dialog, you can avoid writing all the rules and make use of the - Else option to catch all the features
that do not match any of the other rules, at the same level. This can also be achieved by writing E1se in the Rule
column of the Layer Properties [7] Symbology [2] Rule-based dialog.

Right-clicking over selected item(s) shows a contextual menu to:
¢ Copy and Paste, a convenient way to create new item(s) based on existing item(s)
» Copy Symbol and Paste Symbol, a convenient way to apply the item’s representation to others
e Change Color... of the selected symbol(s)
* Change Opacity... of the selected symbol(s)
e Change Output Unit... of the selected symbol(s)
e Change Width... of the selected line symbol(s)
* Change Size... of the selected point symbol(s)
* Change Angle... of the selected point symbol(s)

* Refine Current Rule: open a submenu that allows to refine the current rule with scales, categories (categorized
renderer) or Ranges (graduated renderer).

The created rules also appear in a tree hierarchy in the map legend. Double-click the rules in the map legend and the
Symbology tab of the layer properties appears showing the rule that is the background for the symbol in the tree.

The example in figure_rule_based_symbology shows the rule-based rendering dialog for the rivers layer of the QGIS
sample dataset.
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Layer Properties - rivers | Symbology
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Fig. 14.8: Optiunile de Simbolizare bazatd pe reguli

Point displacement Renderer

The @ Point Displacement renderer works to visualize all features of a point layer, even if they have the same
location. To do this, the renderer takes the points falling in a given Distance tolerance from each other and places
them around their barycenter following different Placement methods:

* Ring: places all the features on a circle whose radius depends on the number of features to display.
» Concentric rings: uses a set of concentric circles to show the features.
* Grid: generates a regular grid with a point symbol at each intersection.

The Center symbol widget helps you customize the symbol and color of the middle point. For the distributed points
symbols, you can apply any of the No symbols, Single symbol, Categorized, Graduated or Rule-based renderer using
the Renderer drop-down list and customize them using the Renderer Settings... button.

While the minimal spacing of the Displacement lines depends on the point symbol renderer’s, you can still customize
some of its settings such as the Stroke width, Stroke color and Size adjustment (eg, to add more spacing between the
rendered points).

Use the Labels group options to perform points labeling: the labels are placed near the displaced position of the
symbol, and not at the feature real position. Other than the Label attribute, Label font and Label color, you can set
the Minimum map scale to display the labels.

Nota: Point Displacement renderer does not alter feature geometry, meaning that points are not moved from their
position. They are still located at their initial place. Changes are only visual, for rendering purpose. Use instead the
Processing Points displacement algorithm if you want to create displaced features.
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Layer Properties - airports | Symbology
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Fig. 14.9: Dialogul de deplasare a punctelor

Point Cluster Renderer

-]
Unlike the @ Point Displacement renderer which blows up nearest or overlaid point features placement, the * s
Point Cluster renderer groups nearby points into a single rendered marker symbol. Based on a specified Distance,
points that fall within from each others are merged into a single symbol. Points aggregation is made based on the
closest group being formed, rather than just assigning them the first group within the search distance.

In fereastra de dialog principali, puteti:

* set the symbol to represent the point cluster in the Cluster symbol; the default rendering displays the number of
aggregated features thanks to the @cluster_size variable on Font marker symbol layer.

* use the Renderer drop-down list to apply any of the other feature rendering types to the layer (single, categori-
zed, rule-based...). Then, push the Renderer Settings... button to configure features» symbology as usual. Note
that this renderer is only visible on features that are not clustered. Also, when the symbol color is the same for
all the point features inside a cluster, that color sets the @cluster_color variable of the cluster.

Notia: Point Cluster renderer does not alter feature geometry, meaning that points are not moved from their position.
They are still located at their initial place. Changes are only visual, for rendering purpose. Use instead the Processing
K-means clustering or DBSCAN clustering algorithm if you want to create cluster-based features.
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Layer Properties - airports | Symbology
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Fig. 14.10: Point Cluster dialog

Inverted Polygon Renderer

The n Inverted Polygon renderer allows user to define a symbol to fill in outside of the layer’s polygons. As above
you can select subrenderers, namely Single symbol, Graduated, Categorized, Rule-Based or 2.5D renderer.

Laver Properties - regions | Symbology

o |nverted polygons
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Fig. 14.11: Dialogul Poligonului Invers
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Heatmap Renderer

With the Heatmap renderer you can create live dynamic heatmaps for (multi)point layers. You can specify the
heatmap radius in millimeters, points, pixels, map units or inches, choose and edit a color ramp for the heatmap style
and use a slider for selecting a trade-off between render speed and quality. You can also define a maximum value
limit and give a weight to points using a field or an expression. When adding or removing a feature the heatmap
renderer updates the heatmap style automatically.

Laver Properties - airports | Symbology

Q * Heatmap .
colorramp C —
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« Symbology
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= Legend
B QGIS Server

» Layer rendering
@Help  style - «/Apply | #cCancel <«/OK

Fig. 14.12: Fereasta plugin-ului Heatmap
2.5D Renderer

Using the 8@ 2.5D renderer it’s possible to create a 2.5D effect on your layer’s features. You start by choosing a
Height value (in map units). For that you can use a fixed value, one of your layer’s fields, or an expression. You also
need to choose an Angle (in degrees) to recreate the viewer position (0° means west, growing in counter clock wise).
Use advanced configuration options to set the Roof Color and Wall Color. If you would like to simulate solar radiation

on the features walls, make sure to check the o Shade walls based on aspect option. You can also simulate a shadow
by setting a Color and Size (in map units).

Sfat: Using 2.5D effect with other renderers

Once you have finished setting the basic style on the 2.5D renderer, you can convert this to another renderer (single,
categorized, graduated). The 2.5D effects will be kept and all other renderer specific options will be available for
you to fine tune them (this way you can have for example categorized symbols with a nice 2.5D representation or add
some extra styling to your 2.5D symbols). To make sure that the shadow and the ,,building” itself do not interfere with
other nearby features, you may need to enable Symbols Levels ( Advanced [l Symbol levels...). The 2.5D height and
angle values are saved in the layer’s variables, so you can edit it afterwards in the variables tab of the layer’s properties
dialog.
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@ @ Layer Properties - tundra | Symbology
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Fig. 14.13: 2.5D dialog

Randarea stratului

From the Symbology tab, you can also set some options that invariably act on all features of the layer:

* Opacity '~ : You can make the underlying layer in the map canvas visible with this tool. Use
the slider to adapt the visibility of your vector layer to your needs. You can also make a precise definition of
the percentage of visibility in the menu beside the slider.

* Blending mode at the Layer and Feature levels: You can achieve special rendering effects with these tools that
you may previously only know from graphics programs. The pixels of your overlaying and underlaying layers
are mixed through the settings described in Modurile de Fuziune.

* Apply paint effects on all the layer features with the Draw Effects button.

» Control feature rendering order allows you, using features attributes, to define the z-order in which they shall

&
be rendered. Activate the checkbox and click on the Z“ button beside. You then get the Define Order dialog
in which you:

1. Choose a field or build an expression to apply to the layer features.

2. Set in which order the fetched features should be sorted, i.e. if you choose Ascending order, the features
with lower value are rendered under those with higher value.

3. Define when features returning NULL value should be rendered: first (bottom) or last (top).
4. Repeat the above steps as many times as rules you wish to use.

The first rule is applied to all the features in the layer, z-ordering them according to their returned value. Then,
within each group of features with the same value (including those with NULL value) and thus the same z-level,
the next rule is applied to sort them. And so on...

~ Layer rendering

Opacity 100.0 % .
i Layer Feature

Blending mode Multiply - Normal

v Draw effects

v Control feature rendering order H0

Fig. 14.14: Optiuni de randare a stratului
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Alte Setari

Nivelurile simbolului

For renderers that allow stacked symbol layers (only heatmap doesn’t) there is an option to control the rendering order
of each symbol’s levels.

For most of the renderers, you can access the Symbols levels option by clicking the Advanced button below the saved
symbols list and choosing Symbol levels. For the Rule-based Renderer the option is directly available through Symbols
Levels... button, while for Point displacement Renderer renderer the same button is inside the Rendering settings dialog.

To activate symbols levels, select the g Enable symbol levels. Each row will show up a small sample of the combined
symbol, its label and the individual symbols layer divided into columns with a number next to it. The numbers
represent the rendering order level in which the symbol layer will be drawn. Lower values levels are drawn first,
staying at the bottom, while higher values are drawn last, on top of the others.

[ Symbol Levels

Define the order in which the symbol layers are
rendered. The numbers in the cells define in which
rendering pass the layer will be drawn.

Layer 0 Layer 1
- (CTA_BusRoutes -1
- CTA_RailLines -2 2
Major Streets ®0 1
- Pedway_Routes - 0
~ Railroads -2 2
Streets L] 1
0
@Help ¥ Cancel |«/OK

Fig. 14.15: Dialogul Nivelurilor simbolului

Nota: If symbols levels are deactivated, the complete symbols will be drawn according to their respective features
order. Overlapping symbols will simply obfuscate to other below. Besides, similar symbols won’t ,,merge” with each
other.

Data-defined size legend

When a layer is rendered with the proportional symbol or the multivariate rendering or when a scaled size diagram
is applied to the layer, you can allow the display of the scaled symbols in both the Layers panel and the print layout
legend.

To enable the Data-defined Size Legend dialog to render symbology, select the eponym option in the Advanced button
below the saved symbols list. For diagrams, the option is available under the Legend tab. The dialog provides the
following options to:

* select the type of legend: ¢ Legend not enabled, ' Separated legend items and ' Collapsed legend. For
the latter option, you can select whether the legend items are aligned at the Bottom or at the Center;

* set the symbol to use for legend representation;

14.1. Dialogul Proprietatilor Vectoriale 249



QGIS 3.10 User Guide

f : - :
r- r=-
] : 5 [ : 5
: T ‘ e
o, = . =
» = <] Fl "3 =
(m] ,' \\ = ‘e " ..‘ -
& s e ! > = e '
L o) g 1 . = . M Ve,
ol I , = i o) I - : =
EAKEST: ———H LAKE ST D]
A B
Fig. 14.16: Symbol levels activated (A) and deactivated (B) difference

« insert the title in the

legend;

* resize the classes to use: by default, QGIS provides you with a legend of five classes (based on natural pretty

breaks) but you can apply your own classification using the o Manual size classes option. Use the I:II-:II-I:I and

= buttons to set your custom classes values and labels.

A preview of the legend is displayed in the right panel of the dialog and updated as you set the parameters. For
collapsed legend, a leader line from the horizontal center of the symbol to the corresponding legend text is drawn.

@ @ Data-defined Size Legend

Legend not enabled

Separated legend items
& Collapsed legend ,:'!
Title Number of passengers

v Manual size classes

| =

Value Label
500 500
1000 1000
1500 1500
2000 2000

Options (collapsed only)
Align symbols Bottom -

"

[

- " Preview

Number of passengers

e

- 1500

@),

2000

1000
500

Fig. 14.17: Setting size scaled legend

Nota:

categorized or graduated symbology.

Currently, data-defined size legend for layer symbology can only be applied to point layer using single,
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Efecte de Desenare

In order to improve layer rendering and avoid (or at least reduce) the resort to other software for final rendering

of maps, QGIS provides another powerful functionality: the Draw Effects options, which adds paint effects for
customizing the visualization of vector layers.

The option is available in the Layer Properties [l Symbology dialog, under the Layer rendering group (applying to the
whole layer) or in symbol layer properties (applying to corresponding features). You can combine both usage.

Paint effects can be activated by checking the oA Draw effects option and clicking the Customize effects byytton, That
will open the Effect Properties Dialog (see figure_effects_source). The following effect types, with custom options are
available:

¢ Source: Draws the feature’s original style according to the configuration of the layer’s properties. The Opacity
of its style can be adjusted as well as the Blend mode and Draw mode. These are common properties for all

types of effects.

Inner Glow dh || A
s "ﬂ Inner Shadow
. %, =¥
o5 Outer Glow
- Drop Shadow
Effect type| Source -
Opacity 100.0 % -
Blend mode | Normal -
Draw mode | Render and modify -
@Help * cancel

Fig. 14.18: Efecte de Desenare: Dialogul sursad

* Blur: Adds a blur effect on the vector layer. The custom options that you can change are the Blur type (Stack
blur (fast) or Gaussian blur (quality)) and the Blur strength.

* Colorise: This effect can be used to make a version of the style using one single hue. The base will always be
a grayscale version of the symbol and you can:

— Use the ' d Grayscale to select how to create it: options are «By lightness», «By luminosity», «By
average» and «Off».

- If Cif Colorise is selected, it will be possible to mix another color and choose how strong it should be.
— Control the Brightness, Contrast and Saturation levels of the resulting symbol.

* Drop Shadow: Using this effect adds a shadow on the feature, which looks like adding an extra dimension.
This effect can be customized by changing the Offset angle and distance, determining where the shadow shifts
towards to and the proximity to the source object. Drop Shadow also has the option to change the Blur radius
and the Color of the effect.

¢ Inner Shadow: This effect is similar to the Drop Shadow effect, but it adds the shadow effect on the inside of
the edges of the feature. The available options for customization are the same as the Drop Shadow effect.

 Inner Glow: Adds a glow effect inside the feature. This effect can be customized by adjusting the Spread
(width) of the glow, or the Blur radius. The latter specifies the proximity from the edge of the feature where
you want any blurring to happen. Additionally, there are options to customize the color of the glow using a
Single color or a Color ramp.
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Effect Properties

Inner Glow [ofo || A |
Inner Shadow — —
=¥/
Outer Glow
Drop Shadow
Effect type| Blur -|

Blur type | Stack blur (Fast, doesn't support high dpi) ~ |

Blur strength | 2.5000 2| Millimeters -|
Opacity I|100.0% %
Blend mode |Normal -|
Drawmode | Render and modify -|

| @Help | | % cancel |[ o oK ]

Fig. 14.19: Draw Effects: Blur dialog

Effect Properties

Inner Glow [ || A |

Inner Shadow ———
l=/¥]

Outer Glow

Drop Shadow

Effect type| Colorise -|

Brightness } ] |E|
Contrast ] |E|
Saturation e |ﬂ|
| Colorize H| |E|

Grayscale | By luminosity - |
Opacity I|100.0% %
Blend mode | Normal -|
Draw mode | Render and modify -|

| @Help | | % cancel |[ ' oK ]

Fig. 14.20: Efecte de Desenare: Dialogul de colorizare
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Effect Properties

Inner Glow & || A
Inner Shadow
V| Source =
Outer Glow
Drop Shadow
Effect type Drop Shadow -
Offset (o) [135° =
3.0000 = Millimeters -
Blurradius | 2.6450 = Millimeters -
Opacity } 59.5% =
Color .
Blend mode | Multiply -
Draw mode | Render and modify -

@Help *® cancel

Fig. 14.21: Draw Effects: Drop Shadow dialog

Effect Properties

Inner Glow i || A
Inner Shadow
V| Source =||V
Outer Glow
Drop Shadow
Effect type Inner Shadow -
OFfset (o) [135° =
3.0000 % | Millimeters -
Blur radius | 2.6450 % | | Millimeters -
Opacity _11100.0 % =
color I |~
Blend mode  Normal -
Draw mode | Render only -

@Help % cancel

Fig. 14.22: Efecte de Desenare: Dialogul Umbrei Interioare

14.1.

Dialogul Proprietatilor Vectoriale
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Effect Properties

Inner Glow e
Inner Shadow
| Source =||V
Outer Glow
Drop Shadow
Effect type Inner Glow -
Spread 3.0000 | | Millimeters ~
Blur radius 1.3000 | Millimeters ~
Opacity 80.0% @ |3
® Single color | (NGNS
Color ramp
Blend mode Normal -
Draw mode Render only -
@Help % Cancel

Fig. 14.23: Efecte de Desenare: Dialogul Stralucirii Interioare

e Outer Glow: This effect is similar to the Inner Glow effect, but it adds the glow effect on the outside of the
edges of the feature. The available options for customization are the same as the Inner Glow effect.

* Transform: Adds the possibility of transforming the shape of the symbol. The first options available for
customization are the Reflect horizontal and Reflect vertical, which actually create a reflection on the horizontal
and/or vertical axes. The other options are:

Shear X, Y: Slants the feature along the X and/or Y axis.

Scale X, Y: Enlarges or minimizes the feature along the X and/or Y axis by the given percentage.

Rotation: Turns the feature around its center point.

and Translate X,Y changes the position of the item based on a distance given on the X and/or Y axis.
One or more effect types can be used at the same time. You (de)activate an effect using its checkbox in the effects list.
You can change the selected effect type by using the lhd Effect type option. You can reorder the effects using A
Moveup 454 T Move down buttons, and also add/remove effects using the ':I'II'II:I Add new effect ) =1 Remove effect ¢

There are some common options available for all draw effect types. Opacity and Blend mode options work similar to
the ones described in Randarea stratului and can be used in all draw effects except for the transform one.

There is also a =" Draw mode option available for every effect, and you can choose whether to render and/or
modify the symbol, following some rules:

« Effects render from top to bottom.
¢ Render only mode means that the effect will be visible.

* Modifier only mode means that the effect will not be visible but the changes that it applies will be passed to the
next effect (the one immediately below).

¢ The Render and Modify mode will make the effect visible and pass any changes to the next effect. If the effect
is at the top of the effects list or if the immediately above effect is not in modify mode, then it will use the
original source symbol from the layers properties (similar to source).
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Effect Properties

Inner Glow [ || A |
Inner Shadow — —
v| Source |E| |1|

Drop Shadow

EFfect type| Outer Glow -

Spread |3.0000 2| millimeters ~ |

Blur radius | 1.6000 2| millimeters ~ |

Opacity T 80.0% @ |
® single color | (D E|

) Color ramp
Blend mode | Normal -
Draw mode | Render and madify .|

| @Help | | % cancel | [ « oK ]

Fig. 14.24: Efecte de Desenare: Dialogul Stralucirii Exterioare

Effect Properties

Inner Glow |¥| |I|
Inner Shadow — —
=]L¥J
Outer Glow
Drop Shadow
Effect type| Transform - |
¥| Reflect horizontal ¥| Reflect vertical
Shear Xy  |1.00 @ |2/ 0.00 2]
Scale X,y 1100.0% 2| 100.0% B
Rotation [0.00° 2]

Translate XY |0.000000 |3 0.000000 |3| Millimeters ~ |

Draw mode | Render and modify ~ |

| @Help | | % cancel H /oK l

Fig. 14.25: Efecte de Desenare: Dialogul de transformare

14.1. Dialogul Proprietatilor Vectoriale 255



QGIS 3.10 User Guide

14.1.4 Proprietatile Etichetelor

The ‘=&2| Labels properties provides you with all the needed and appropriate capabilities to configure smart labeling
on vector layers. This dialog can also be accessed from the Layer Styling panel, or using the abz| Layer Labeling Options
button of the Labels toolbar.

The first step is to choose the labeling method from the drop-down list. Available methods are:
. No labels: the default value, showing no labels from the layer
o (akc| Single labels: Show labels on the map using a single attribute or an expression

. %I Rule-based labeling

e and @ Blocking: allows to set a layer as just an obstacle for other layer’s labels without rendering any labels
of its own.

The next steps assume you select the ‘=< Single labels option, opening the following dialog.

Layer Properties - airports (moved_label) | Labels

& Single labels

"f Information Value  sbe NAME «|e
v Text Sample
:{{Q Source g
%" symbology lorem ipsum
{abe| Labels -
- Lorem Ipsum | 111005747 |~ | |y W
. Diagrams
sbe Text Text
\.f 3D View ab
<'¢ Formatting | font Ubuntu - &
be
Fields —) (il
@ Background | Style Bold Italic MKER
E Attributes Form :.f Shadow u e 5 =l B '=n I '=h
) / Callouts
Joins .} Placement Size 11,0000 : @
ﬁﬁ.umhar‘;smrage -/ Rendering Points MKER
S8 Actions color | (I | <.
, Display Opacity © 100,0 % =SRE=S

“/ Rendering @, Favorites a|~| 3

Variables

E Metadata
ﬁ Dependencies

Legend [

Save Settings...

E QGIS Server

B Help Style - ' OK ~ Apply © Cancel

Fig. 14.26: Layer labeling settings - Single labels

At the top of the dialog, a Value drop-down list is enabled. You can select an attribute column to use for labeling. By

default, the display field is used. Click € if you want to define labels based on expressions - See Definirea etichetelor
pe baza expresiilor.

Below are displayed options to customize the labels, under various tabs:

e abc Text

+ab X
e < c Formatting

e @bc Byffer
. . Background

\.) Shadow
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o %" Placement

oy,

e # Rendering
Description of how to set each property is exposed at Setting a label.
Setting the automated placement engine

You can use the automated placement settings to configure a global and automated behavior of the labels. In the top

right corner of the Labels tab, click the ) Automated placement setings (applies o allayers) button, opening a dialog with the

following options:
Automated Placement Engine (]

Number of candidates

Point 16 |+
Line 50 |+
Polygon 30 |+

Text rendering Always Render Labels as Paths (Recommended) ~

v| Allow truncated labels on edges of map
Show all labels For all layers (i.e. including colliding objects)
Show unplaced labels
Color for unplaced labels | [NNEGETNNEEED -
Show candidates (for debugging)

@Help Restore Defaults # cancel

Fig. 14.27: The labels automated placement engine

e The Number of candidates controls how many label placement candidates should be generated for each feature
type. The more candidates generated, the better the labeling will be - but at a cost of rendering speed. Smaller
number of candidates results in less labels placed but faster redraws.

o Text rendering: sets the default value for label rendering widgets when exporting a map canvas or a layout to
PDF or SVG. If Always render labels as text is selected then labels can be edited in external applications (e.g.
Inkscape) as normal text. BUT the side effect is that the rendering quality is decreased, and there are issues
with rendering when certain text settings like buffers are in place. That’s why Always render labels as paths
(recommended) which exports labels as outlines, is recommended.

. & Allow truncated labels on edges of map: controls whether labels which fall partially outside of the map
extent should be rendered. If checked, these labels will be shown (when there’s no way to place them fully
within the visible area). If unchecked then partially visible labels will be skipped. Note that this setting has no
effects on labels» display in the layout map item.

o I Show all labels for all layers (i.e. including colliding objects). Note that this option can be also set per layer
(see Rendering tab)

o ! Show unplaced labels: allows to determine whether any important labels are missing from the maps (e.g.
due to overlaps or other constraints). They are displayed using a customizable color.

o ) Show candidates (for debugging): controls whether boxes should be drawn on the map showing all the
candidates generated for label placement. Like the label says, it’s useful only for debugging and testing the
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effect different labeling settings have. This could be handy for a better manual placement with tools from the
label toolbar.

Etichetarea bazata pe reguli

With rule-based labeling multiple label configurations can be defined and applied selectively on the base of expression
filters and scale range, as in Rule-based rendering.

To create a rule, select the shes Rule-based labeling option in the main drop-down list from the Labels tab and click

the I:II'II-I:| button at the bottom of the dialog. Then fill the new dialog with a description and an expression to filter
features. You can also set a scale range in which the label rule should be applied. The other options available in this
dialog are the common settings seen beforehand.

A summary of existing rules is shown in the main dialog (see figure_labels_rule_based). You can add multiple rules,
reorder or imbricate them with a drag-and-drop. You can as well remove them with the = button or edit them with

J button or a double-click.

Definirea etichetelor pe baza expresiilor
Whether you choose single or rule-based labeling type, QGIS allows using expressions to label features.
Assuming you are using the Single labels method, click the € button near the Value drop-down list in the ‘2kc| Labels

tab of the properties dialog.

In figure_labels_expression, you see a sample expression to label the alaska trees layer with tree type and area, based on
the field «VEGDESC», some descriptive text, and the function $area in combination with format_number ()
to make it look nicer.

Expression based labeling is easy to work with. All you have to take care of is that:

* You may need to combine all elements (strings, fields, and functions) with a string concatenation function such
as concat, + or | |. Be aware that in some situations (when null or numeric value are involved) not all of
these tools will fit your need.

» Strings are written in «single quotes».
* Fields are written in ,,double quotes” or without any quote.
Sa aruncam o privire asupra catorva exemple:

1. Label based on two fields «name» and «place» with a comma as separator:

’ "name" ‘ ‘ l, v ‘ ‘ "place"

Returneaza:

’John Smith, Paris

2. Label based on two fields «<name» and «place» with other texts:

'My name is ' + "name" + 'and I live in ' + "place"

'My name is ' || "name" || 'and I live in ' || "place"
concat ('My name is ', name, ' and I live in ', "place")
Returneaza:

My name is John Smith and I live in Paris

3. Label based on two fields «name» and «place» with other texts combining different concatenation functions:
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Description Tree label

® Filter "F CODEDESC"='Trees' £ Test

Else Catch-all for other features

¥ Scale range

Minimum (exclusive) Maximum (inclusive)

1:100000 - || B 1:1000
2 o

Label with |abc F CODEDESC

w Text Sample

Y
Lorem Ipsum

Lorem Ipsum # | [1:5000000| ~ | |&; M

abe Text

*"? Formatting
e Buffer Offset from centroid Horizontal (slow)
@ Background
/) Shadow Using perimeker Using perimeter (curved)

' Rendering

Placement

® Around centroid Free (slow)

Centroid '® visible polygon whole polygon <.
Force point inside polygon

Distance | 0,0000 < [€E.

Millimeter aILER

v Data defined
Coordinate X |, ¥ €.

Alignment

Rotation €. V| Preserve data rotation values

¥ Priority

Low High <.

raY

- . Fl% 14:28Setdrite uner reguti
14.1. Dialogul Proprietatilor Vectoriale
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Layer Properties - tundra | Labels x

Q i! Rule-based labeling - | [

-

Max. scale Text
1:1000 F CODEDESC

Min. scale
1:100000

Label Rule

ff Information

Tree l... "F CODED...

"% Source

% symbology

Labels

- T
. Diagrams

W# 3D View

Fig. 14.29: Panoul de etichetare bazatd pe reguli

Expression | Function Editor
- |
o Q search... Show Help
=+ = A=A D) [\ group aggregates
concat('Type: ', to stringl symbol_color = . . .
) '.\nkwél , value Contains functions which
o e R aggregate values over layers and
format number{%$area / 1008°2,2)) b Arrays fields.
» Color
» Conditionals
» Conversions
» Date and Time
» Fields and Values
» Fuzzy Matching
. 'Type: Tundra » General
Output preview: km2: 222,46' » Geometry =
@Help * cancel
Fig. 14.30: Folosirea expresiilor pentru etichetare
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’concat('My name is ', name, ' and I live in ' || place)

Returneaza:

’My name is John Smith and I live in Paris

Or, if the field «place» is NULL, returns:

’My name is John Smith

4. Multi-line label based on two fields «name» and «place» with a descriptive text:

’concat('My name is ', "name", '\n' , 'I live in ' , "place")

Returneaza:

My name is John Smith
I live in Paris

5. Label based on a field and the $area function to show the place’s name and its rounded area size in a converted

unit:

'The area of ' || "place" || ' has a size of '
|| round($Sarea/10000) || ' ha'

Returneaza:

The area of Paris has a size of 10500 ha

6. Create a CASE ELSE condition. If the population value in field population is <= 50000 it is a town, otherwise
it is a city:

concat ('This place is a ',
CASE WHEN "population" <= 50000 THEN 'town' ELSE 'city' END)

Returneaza:

’This place is a town

7. Display name for the cities and no label for the other features (for the ,,city” context, see example above):

’CASE WHEN "population” > 50000 THEN "NAME" END

Returneaza:

’Paris

As you can see in the expression builder, you have hundreds of functions available to create simple and very complex
expressions to label your data in QGIS. See Expresii chapter for more information and examples on expressions.
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Folosirea suprascrierii definitiilor de date pentru etichetare

With the €= Data defined override function, the settings for the labeling are overridden by entries in the attribute table or
expressions based on them. This feature can be used to set values for most of the labeling options described above.

For example, using the Alaska QGIS sample dataset, let’s label the airport s layer with their name, based on their
militarian USE, i.e. whether the airport is accessible to :

 military people, then display it in gray color, size 8;
¢ others, then show in blue color, size 10.
To do this, after you enabled the labeling on the NAME field of the layer (see Setting a label):

1. Activate the Text tab.

2. Click on the € icon next to the Size property.
3. Select Edit... and type:

CASE
WHEN "USE" like 'SMilitary%' THEN 8 —-- because compatible values are
—'Military'
-— and 'Joint Military/Civilian'
ELSE 10
END

4. Press OK to validate. The dialog closes and the € button becomes € meaning that an rule is being run.

5. Then click the button next to the color property, type the expression below and validate:

CASE
WHEN "USE" like '$Military%' THEN '150, 150, 150"
ELSE '0, 0, 255°'

END

Likewise, you can customize any other property of the label, the way you want. See more details on the =
Data-define override yidget’s description and manipulation in Configurarea suprascrierii definitii de date section.

Sfat: Use the data-defined override to label every part of multi-part features
There is an option to set the labeling for multi-part features independently from your label properties. Choose the

& . . ;
- Rendering, Feature options, go to the € Duadefine override button next to the checkbox ‘' Label every
part of multipart-features and define the labels as described in Configurarea suprascrierii definitd de date.

The Label Toolbar

The Label Toolbar provides some tools to manipulate 2kl /abel or * diagram properties.

While for readability, 1abel has been used below to describe the Label toolbar, note that when mentioned in their
name, the tools work almost the same way with diagrams:
A . . . .
. E Highlight Pinned Labels and Diagrams  If the vector layer of the label is editable, then the highlighting is green,
otherwise it’s blue.

. Togeles Display of Unplaced Labels: - AJ]ows to determine whether any important labels are missing from the maps
(e.g. due to overlaps or other constraints). They are displayed with a customizable color (see Setting the
automated placement engine).
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Fig. 14.31: Airports labels are formatted based on their attributes
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Fig. 14.32: The Label toolbar
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“@ Pin/Unpin Labels and Diagrams By clicking or draging an area, you pin label(s). If you click or drag an area

holding Shift, label(s) are unpinned. Finally, you can also click or drag an area holding Ctr1 to toggle the
pin status of label(s).

abed A i

& Show/Hide Labels and Diagrams  1f vy click on the labels, or click and drag an area holding Shift, they are
hidden. When a label is hidden, you just have to click on the feature to restore its visibility. If you drag an
area, all the labels in the area will be restored.

*3 Moves a Label or Diagram oy just have to drag the label to the desired place.

abel
[ Rowtes aLabel " ick the label and move around and you get the text rotated.

iah : . . . . . .
2 Change Label Properties ¢ opens a dialog to change the clicked label properties; it can be the label itself, its

coordinates, angle, font, size, multiline alignment ... as long as this property has been mapped to a field. Here

you can set the option to o Label every part of a feature.

Atentionare: Label tools overwrite current field values

Using the Label toolbar to customize the labeling actually writes the new value of the property in the mapped
field. Hence, be careful to not inadvertently replace data you may need later!

Nota: The Auxiliary Storage Properties mechanism may be used to customize labeling (position, and so on) without
modifying the underlying data source.

Customize the labels from the map canvas

Combined with the Label Toolbar, the data defined override setting helps you manipulate labels in the map can-

vas (move, edit, rotate). We now describe an example using the data-defined override function for the

al
IJﬁ]Move label

function (see figure_labels_coordinate_data_defined).

1.

Importd 1akes . shp din setul de date esantion al QGIS.

Double-click the layer to open the Layer Properties. Click on Labels and Placement. Select ® Offset from
centroid.

. Look for the Data defined entries. Click the € icon to define the field type for the Coordinate. Choose

xlabel for X and ylabel for Y. The icons are now highlighted in yellow.

b Background w Data defined

-/ Shadow
%+ Placement Coordinate X €= Y <,
~/ Rendering Alignment horizontal =] vertical ¢

Rotation <. [& Preserve data rotation values

Fig. 14.33: Labeling of vector polygon layers with data-defined override
Transfocare cdtre un lac.

Set editable the layer using the # Togele Editing by ion

Go to the Label toolbar and click the £ icon. Now you can shift the label manually to another position
(see figure_labels_move). The new position of the label is saved in the x1abel and ylabel columns of the
attribute table.
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7. Using The Geometry Generator with the expression below, you can also add a linestring symbol layer to connect
each lake to its moved label:

make_line( centroid( $geometry ), make_point ( "xlabel", "ylabel" ) )

MNaknek Lake

Becharof Lake

A B

Layer Styling
Hlakes

& - "Fill

Simple Fill

Geometry generator

~ —=Line
=Simple line

=8 |L| AV

symbol layer type Geometry generator

make line{ centroid{ Sgeometry }, make point( "xlabel", "ylabel" ) } £

o v Live update <« Apply

Fig. 14.34: Moved labels

Nota: The Auxiliary Storage Properties mechanism may be used with data-defined properties without having an
editable data source.

14.1.5 Proprietatile Diagramelor

* The Diagrams tab allows you to add a graphic overlay to a vector layer (see figure_diagrams_attributes).

The current core implementation of diagrams provides support for:
. No diagrams: the default value with no diagram displayed over the features;

\
t:]| Pie charts, a circular statistical graphic divided into slices to illustrate numerical proportion. The arc length
of each slice is proportional to the quantity it represents;

e abec Text diagrams, a horizontaly divided circle showing statistics values inside;

and [_ﬂ] Histograms.

. . % . . .
In the top right corner of the Diagrams tab, the @ Auomated placement setings (apples 0 all yers) byt provides means to

control diagram labels placement on the map canvas.
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Sfat: Switch quickly between types of diagrams

Given that the settings are almost common to the different types of diagram, when designing your diagram, you can
easily change the diagram type and check which one is more appropriate to your data without any loss.

For each type of diagram, the properties are divided into several tabs:
* Atribute
* Rendering
* Dimensiune
* Plasament
* Optiuni
* Legendd

Atribute

Attributes defines which variables to display in the diagram. Use Ifl'l:l-l:| additem bytton to select the desired fields into the
«Assigned Attributes» panel. Generated attributes with Expresii can also be used.

You can move up and down any row with click and drag, sorting how attributes are displayed. You can also change
the label in the «Legend» column or the attribute color by double-clicking the item.

This label is the default text displayed in the legend of the print layout or of the layer tree.

Layer Properties - tundra | Diagrams x

abc Text diagram - &
2) Information S Attributes VAT
a / Rendering || ayailable attributes Assigned attributes
& Source " Size ; :
. Attribute Attribute Color Legend
%’ symbology #* Placement || ncapr "F_CODEDE... F_CODEDESC
19 options "F_CODEDESC" "AREA_KM2" AREA_KM2
€= Labels &~ Legend "F_CODE"
"AREA_KM2"
‘ Diagrams
> -
Wy 3D View €
E Source Fields o
Attributes =

Form
Joins

L Auxiliary
< 8 storage

{;:-G) Actions

- Display

g‘___./ Rendering

@Help style - </ Apply || % Cancel

Fig. 14.35: Diagram properties - Attributes tab
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Randare

Rendering defines how the diagram looks like. It provides general settings that do not interfere with the statistic values
such as:

* opacitatea graficului, litimea si culoarea conturului;
* and, depending on the type of diagram:
— the width of the bar in case of histogram;
— the circle background color in case of text diagram, and the font used for texts;

— the orientation of the left line of the first slice represented in pie chart. Note that slices are displayed
clockwise.

In this tab, you can also manage and fine tune the diagram visibility with different options:
* Diagram z-index: controls how diagrams are drawn on top of each other and on top of labels. A diagram with
a high index is drawn over diagrams and labels;
. & Show all diagrams: shows all the diagrams even if they overlap each other;
* Show diagram: allows only specific diagrams to be rendered;
* Always Show: selects specific diagrams to always render, even when they overlap other diagrams or map labels;
* setting the Scale dependent visibility;

* Discourage diagrams and labels from covering features: defines features to use as obstacles, ie QGIS will try
to not place diagrams nor labels over these features.

Layer Properties - tundra | Diagrams x

abc Text diagram ~ €
2) Information « Attributes || Rendering
Format
:{:\} Source P Size [+
, oy Opaci _11100,0 % =
%’ symbology ; Placlement pacity
#% Options Bar width 5,00000 a |t
€3 Labels &= Legend
- Background color ~ &
Diagrams
ﬁ Line color ~ &
< -
3D View P =
bl Line width 0,00000 Millimeter ~ |
E Source Fields Start angle Top -l &
Attributes
Form ok '
Joins w Visibility
L Auxiliary ) . =
< B storage Diagram z-index | 0,00 alxl e
{G Actions v| Show all diagrams
- Display Show diagram <, [Alwaysshuw (=
y v | Scale dependent visibility
4’ Rendering
Variables
m Metadata
Discourage diagrams and labels from covering features =,
ﬁ Dependencies
Legend
QGIsServer  EZ LA style ~ </ Apply || % Cancel oK

Fig. 14.36: Proprietatile Diagramei - Fila Randarii
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Dimensiuni

Size is the main tab to set how the selected statistics are represented. The diagram size units can be «Millimeter»,
«Points», Pixels, «Map Units» or «Inches». You can use :

* Fixed size, an unique size to represent the graphic of all the features, except when displaying histogram

* or Scaled size, based on an expression using layer attributes.

Layer Properties - tundra | Diagrams

abc Text diagram ~ .

G’ Information « Attributes Size
py ;

3 ~/ Rendering || g0\ nire Millimeter =
W Source L size

o Fixed size
R symbology Y Placlement

2 options e Scaled size

€3 Labels &~ Legend

Scale linearly between 0 and the Following attribute value / diagram size:
@), piagrams Attribute 1.2 AREA_KM2 ~||g
Find

“

‘0‘ 3D View Maximum value 213375,171875

i a | Area -
E Source Fields Size 50 e

Attributes
Form

Increase size of small diagrams

Joins

L Auxiliary
< 8 storage

{;,G) Actions

- Display

.;’ Rendering

<,
[o]
=

@Help Style ~ « Apply || % cancel

Fig. 14.37: Diagram properties - Size tab

Pozitionare
Placement helps to define diagram position. According to the layer geometry type, it offers different options for the
placement:

* «Over the point» or «Around the point» for point geometry. The latter variable requires a radius to follow.

¢ «Over the line» or «Around the line» for line geometry. Like point feature, the last variable requires a distance
to respect and user can specify the diagram placement relative to the feature («above», «on» and/or «below»
the line) It’s possible to select several options at once. In that case, QGIS will look for the optimal position of
the diagram. Remember that here you can also use the line orientation for the position of the diagram.

¢ «Over the centroid», «Around the centroid» (with a distance set), «Perimeter» and anywhere «Inside polygon»
are the options for polygon features.

The diagram can also be placed using feature data to fill the coordinates X and Y fields.

The placement of the diagrams can interact with the labeling, so you can detect and solve position conflicts between
diagrams and labels by setting the Priority slider value.
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Layer Properties - tundra | Diagrams X

abc Text diagram ~ &

ff Information < Attributes | placement
_/ Rendering

- . .
:{&} Source > size Around Centroid Inside Polygon
. Over Centroid Using Perimeter
& Symbology n =
Options Distance | 0,00 LES
€= Labels &= Legend ¥ Coordinates
ﬁ Diagrams xE v &
@, .
Ny 3D View w Priority
E Source Fields Low High &,
Attributes
Form
Joins
L Auxiliary
< W Storage
{.Q Actions
- Display
ﬁ/ Rendering
~| @Help Style -~ «/ Apply || % Cancel J oK

Fig. 14.38: Vector properties dialog with diagram properties, Placement tab

Optiuni

The Options tab has settings only in case of histogram. You can choose whether the bar orientation should be «Up»,
«Down», «Right» and «Left».

Legend
From the Legend tab, you can choose to display items of the diagram in the Panoul Straturilor, and in the print layout
legend, next to the layer symbology:

* check Show legend entries for diagram attributes to display in the legends the Color and Legend properties,
as previously assigned in the A#ributes tab;

* and, when a scaled size is being used for the diagrams, push the Legend Entries for Diagram Size... button to
configure the diagram symbol aspect in the legends. This opens the Data-defined Size Legend dialog whose
options are described in Data-defined size legend.

When set, the diagram legend items (attributes with color and diagram size) are also displayed in the print layout
legend, next to the layer symbology.

Studiu de Caz

We will demonstrate an example and overlay on the Alaska boundary layer a text diagram showing temperature data
from a climate vector layer. Both vector layers are part of the QGIS sample dataset (see section Downloading sample
data).

1. First, click on the V{; Load Vector joon . browse to the QGIS sample dataset folder, and load the two vector shape
layers alaska.shpand climate. shp.

2. Dubluclic pe stratul c1 imate din legenda hartii, pentru a deschide fereastra de dialog a Proprietatilor Stratului.

3. Click on the Diagrams tab and from the Diagram type =% combo box, select «Text diagram».
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4. In the Appearance tab, we choose a light blue as background color, and in the Size tab, we set a fixed size to 18
mm.

5. In the Position tab, placement could be set to «Around Point».
6. In the diagram, we want to display the values of the three columns T_F_JAN, T_F_JUL and T_F_MEAN.

So, in the Antributes tab first select T_F__JAN and click the EI'T-J button, then repeat with T_F_ JUL and finally
T _F_MEAN.

7. Now click Apply to display the diagram in the QGIS main window.

8. You can adapt the chart size in the Size tab. Activate the @ Scaled size and set the size of the diagrams on
the basis of the maximum value of an attribute and the Size option. If the diagrams appear too small on the

screen, you can activate the i Increase size of small diagrams checkbox and define the minimum size of the
diagrams.

9. Change the attribute colors by double clicking on the color values in the Assigned attributes field. Figu-
re_diagrams_mapped gives an idea of the result.

10. Finally, click OK.

chﬂ':

&

®ratkeetna

nchorage
H g

5

J( ing Salmon

o
5

Fig. 14.39: Diagrama datelor de temperaturd, suprapusa pe o hartd

Remember that in the Position tab, a . Data defined position of the diagrams is possible. Here, you can use attributes
to define the position of the diagram. You can also set a scale-dependent visibility in the Appearance tab.

The size and the attributes can also be an expression. Use the e button to add an expression. See Expresii chapter
for more information and example.

Using data-defined override

As mentioned above, you can use some custom data-defined to tune the diagrams rendering:
* position in Placement tab by filling X and Y fields
* visibility in Appearance tab by filling the Visibility field

See Folosirea suprascrierii definitiilor de date pentru etichetare for more information.
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14.1.6 3D View Properties

6}] The 3D View tab provides settings for vector layers that should be depicted in the 3D Map view tool.
To display a layer in 3D, select from the combobox at the top of the tab, either:
* Single symbol: features are rendered using a common symbol whose properties can be data-defined or not

* Rule-based: multiple symbol configurations can be defined and applied selectively based on expression filters
and scale range. More details on how-to at Rule-based rendering.

Depending on the layer geometry type, various properties are available for 3D rendering.

Layer Properties - buildings | 3D View *

= single symbol -

Information
source Height 0.00 ={ I =l
% symbology Extrusion 0.00 &
Altitude clampin Terrain >
Labels _—
Altitude binding Centroid -
Culling mode No culling -
v| Add back faces
Invert normals (experimental)
Attributes
Form Diffuse (N -
Joins Ambient | [ -
L Auxiliary
&0 storage Specular -
{_@ Actions Shininess | 0.00 =
. Display Edges

.".___/ Rendering

Variables

E Metadata

ﬁ Dependencies

Legend —| @Help Style - < Apply || % cancel

Fig. 14.40: 3D properties of a polygon layer

Point Layers
* You can define different simple 3D shapes like Sphere, Cylinder, Cube, Cone, Plane and Torus defined by their
Radiius, Size or Length. The unit of size of the 3D shapes refers to the CRS of the project.

e The shading of the 3D shapes can be defined by the menus Diffuse, Ambient, Specular and Shininess (see
https://en.wikipedia.org/wiki/Phong_reflection_model#Description)

* If you choose 3D Model, the location will be determined by a simple point coordinate.

* For visualizing 3D point clouds you can use Billboard Shapes defined by the Billboard Height, Billboard symbol
and Altitude clamping. The symbol will have a stable size.
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o Altitude clamping can be set to Absolute, Relative or Terrain. The Absolute setting can be used when height
values of the 3d vectors are provided as absolute measures from 0. Relative and Terrain add given elevation
values to the underlying terrain elevation.

* Translation can be used to move objects in X, y and z axis.

* You can define a Scale factor for the 3D shape as well as a Rotation around the x-, y- and z-axis.

Line layers
¢ Beneath the Width and Height settings you can define the Extrusion of the vector lines. If the lines do not have
z-values, you can define the 3d volumes with this setting.

» With the Altitude clamping you define the position of the 3D lines relative to the underlying terrain surface, if
you have included raster elevation data or other 3D vectors.

e The Altitude binding defines how the feature is clamped to the terrain. Either every Vertex of the feature will
be clamped to the terrain or this will be done by the Centroid.

e It is possible to IgRender as simple 3D lines.

* The shading can be defined in the menus Diffuse, Ambient, Specular and Shininess.

Polygon Layers

¢ As for the other ones, Height can be defined in CRS units.
* Again, Extrusion is possible for missing z-values.

» The Altitude clamping, Altitude binding can be defined as explained above.
¢ There is an additional option to BAdd back faces and BInvert normals.

* You can define |zEafges by Width and Color.

Application example

To go through the settings explained above you can have a look at https://public.cloudmergin.com/projects/saber/
luxembourg/tree.

14.1.7 Fields Properties

The Fields tab provides information on fields related to the layer and helps you organize them.

The layer can be made editable using the ' Toggle editingmode * At this moment, you can modify its structure using the

7y New field and ﬂ:% Delete field buttons.

You can also rename fields by double-clicking its name. This is only supported for data providers like PostgreSQL,
Oracle, Memory layer and some OGR layer depending on the OGR data format and version.

If set in the underlying data source or in the forms properties, the field’s alias is also displayed. An alias is a human
readable field name you can use in the feature form or the attribute table. Aliases are saved in the project file.

Depending on the data provider, you can associate a comment with a field, for example at its creation. This information
is retrieved and shown in the Comment column and is later displayed when hovering over the field label in a feature
form.

Other than the fields contained in the dataset, virtual fields and Auwuxiliary Storage included, the Fields tab also lists
fields from any joined layers. Depending on the origin of the field, a different background color is applied to it.
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For each listed field, the dialog also lists read-only characteristics such as its type, type name, length and
precision. When serving the layer as WMS or WE'S, you can also check here which fields could be retrieved.

Layer Properties - airports | Fields <

oo

fi e e Name Alias Type Type name Length Precision Comment
5 ID glonglong Integeré4 10 0
§ source fk_region glonglong Integer64 10 0
¥ symbology ELEV double  Real 31 3
€ Labels NAME QString  String 80 0
USE Qstring  String 80 o]
regions_NAME_2 Qstring  String 75 1]
regions_TYPE_2 Qstring  String 50 0
: auxiliary_storage_labeling_show int Integer ] ]
= ?;i;butes auxiliary_storage_labeling_positionx double Real 0 0
CEfiE auxiliary_storage_labeling_positiony double  Real 0 0
| FuliE £ 10 classOrder int integer 10 0 \E| ;::‘:t ;;;ztrl.lres by their USE ¢
="M Storage
(.Q Actions
, Display
g‘/ Rendering
Variables
m [MEELELE]
ﬁ' Dependencies
] »
Legend @Help Style </ apply || % cancel oK

Fig. 14.41: Fields properties tab

14.1.8 Attributes Form Properties

The Attributes Form tab helps you set up the form to display when creating new features or querying existing one.
You can define:

* the look and the behavior of each field in the feature form or the attribute table (label, widget, constraints...);
* the form’s structure (custom or autogenerated):
* extra logic in Python to handle interaction with the form or field widgets.

At the top right of the dialog, you can set whether the form is opened by default when creating new features. This can
be configured per layer or globally with the Suppress attribute form pop-up after feature creation option in the Setfings
2] Options [2] Digitizing menu.

Customizing a form for your data

By default, when you click on a feature with the q& Identify Features t60] or switch the attribute table to the form
view mode, QGIS displays a basic form with predefined widgets (generally spinboxes and textboxes — each field
is represented on a dedicated row by its label next to the widget). If relations are set on the layer, fields from the
referencing layers are shown in an embedded frame at the bottom of the form, following the same basic structure.

This rendering is the result of the default Aut ogenerate value of the Atribute editor layout setting in the Layer
properties [7] Attributes Form tab. This property holds three different values:

e Autogenerate: keeps the basic structure of ,,one row - one field” for the form but allows to customize each
corresponding widget.
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* Drag-and-drop designer: other than widget customization, the form structure can be made more
complex eg, with widgets embedded in groups and tabs.

e Provide ui file: allows to use a Qt designer file, hence a potentially more complex and fully featured
template, as feature form.

Formularul autogenerat

When the Autogenerate option is on, the Available widgets panel shows lists of fields (from the layer and its
relations) that would be shown in the form. Select a field and you can configure its appearance and behavior in the
right panel:

e adding custom label and automated checks to the field;

* setting a particular widget to use.

The drag and drop designer

The drag and drop designer allows you to create a form with several containers (tabs or groups) to present the attribute
fields, as shown for example in figure_fields_form.

 national_monuments_wgs84 - Feature Attributes

Position  Description  Accuracy

name Katmai National Park

cmt  NULL
desc WULL
sre
URL
url https://www.nps.qgov/katm/findex.htm
urlname NULL
Symbology
sym NULL
type NULL

# Cancel |«/OK

Fig. 14.42: Resulting built-in form with tabs and named groups

1. Choose Drag and drop designer from the Select attribute layout editor combobox. This enables the
Form Layout panel next to the Available widgets panel, filled with existing fields. The selected field displays its
properties (that you can customize) in a third panel.

2. Select fields you do not want to use in your Form Layout panel and hit the = button to remove them. Drag
and drop fields from the other panel to re-add them. The same field can be added multiple times.
3. Drag and drop fields within the Form Layout panel to reorder their position.

4. Add containers (tab or group frames) to associate fields that belong to the same category and better structure
the form.
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1. The first step is to use the E'E-llj icon to create a tab in which fields and groups will be displayed

2. Then set the properties of the container, ie:

Q

@ Information
% Source
¥ Symbology

« Labels

% Diagrams

W 3D View

IE Source Fields

[ Attributes Form

the name
the type, ie a tab or a group in container (a group inside a tab or another group)

and the number of columns the embedded fields should be distributed over

Drag and drop designer - @ Show form on add feature (global settings) -
Available Widgets Form Layout e
- Fields - Position
ele ele -
time time
magvar magvar
geoidheight geoidheight
name - Description
name
Add Tab or Group For nation cmt
desc

Joins Create category |Accuracy as src
& Auxiliary Storage r - URL
& Actions sy ° Al url
® Displ ty| a group in container urlname
- ay_ fix - Symbology
« Rendering sa MNumber of columns 1 : sym
Variables hd - type
E Metadata vd @Help % Cancel ||/ OK | _
% Dependencies pd sat
- Le pen d ageofdgpsdata " hdop
s BT S o
Relations pdop
- Other Widgets ageofdgpsdata
QML Widget dgpsid
@Help  Style - «/Apply | % Cancel

Fig. 14.43: Dialog to create containers with the Attribute editor layout

These, and other properties can later be updated by selecting the item and, from the third panel:

3. You

hide or show the container’s label

display the container as a group box (only available for tabs).
rename the container

set the number of columns

enter an expression to control the container’s visibility. The expression will be re-evaluated every
time values in the form change, and the tab or group box shown/hidden accordingly

add a background color

can create as many containers as you want; press the EI-II}J icon again to create another tab or a group

frame under an existing tab.

5. The next step is to assign the relevant fields to each container, by simple drag and drop. Groups and tabs can
also be moved in the same way.

6. In case the layer is involved in a one or many to many relation, drag-and-drop the relation name from the
Available widgets panel to the Form Layout panel. The associated layer attribute form will be embedded at
the chosen place in the current layer’s form. As for the other items, select the relation label to configure some

properties

¢ hide

or show the relation label
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¢ show the link button
¢ show the unlink button

7. Apply the layer’s properties dialog

8. Open a feature attribute form (eg, using the Q& Identify features 405]) and it should display the new form.

Folosirea fisierului Ul personalizat

The Provide ui-file option allows you to use complex dialogs made with Qt-Designer. Using a Ul-file allows
a great deal of freedom in creating a dialog. Note that, in order to link the graphical objects (textbox, combobox...)
to the layer’s fields, you need to give them the same name.

Use the Edit Ul to define the path to the file to use.

Ul-files can also be hosted on a remote server. In this case, you provide the URL of the form instead of the file path
in Edit UI.

Youll find some example in the Creating a new form lesson of the QGIS-training-manual-
index-reference. For more advanced information, see https://woostuff.wordpress.com/2011/09/05/
qgis-tips-custom-feature-forms-with-python-logic/.

Enhance your form with custom functions

QGIS forms can have a Python function that is called when the dialog is opened. Use this function to add extra logic
to your dialogs. The form code can be specified in three different ways:

e load from the environment: use a function, for example in startup.py or from an installed
plugin

* load from an external file: afile chooser will let you select a Python file from your filesystem or
enter a URL for a remote file.

e provide code in this dialog: aPython editor will appear where you can directly type the function
to use.

In all cases you must enter the name of the function that will be called (open in the example below).

Un exemplu este (In modulul MyForms.py):

def open(dialog, layer, feature) :
geom = feature.geometry ()
control = dialog.findChild(QWidged, "My line edit™)

Reference in Python Init Function like so: open

Configure the field behavior

The main part of the Artributes Form tab helps you set the type of widget used to fill or display values of the field, in
the attribute table or the feature form: you can define how user interacts with each field and the values or range of
values that are allowed to be added to each.
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Layer Properties - national_monuments_wgs84 waypoints | Attributes Form

QL Autogenerate - @ Show Form on add feature (global settings) -
@ Information A\.rai!able Widgets + General -
4 Source - Fields

Alias [Elevation |
time C

Bl magvar omment

+ Diagrams geoidheight v Editable = Labelon top
¥ 3D View name
iE Source Fields ‘ijt - Widget Type
- - esc
] Atr[butes Form ore Text Edit ,

Joins url
& Auxiliary Storage urlname Multiline
& Actions sym
® Display %pe
« Rendering sat
Variables hdop » Constraints

E Metadata vdop RO
% Dependencies pdopl’d d o. n
~ Legend ggizidgps ata Unique
B2 QGIS Server Relations Expression - &
® Digitizing - Other Widgets ; ik

QML Widget Expression description
Enforce expression constraint -
@Help  style - o/ Apply | % Cancel

Fig. 14.44: Dialog to select an edit widget for an attribute column

Common settings

Regardless the type of widget applied to the field, there are some common properties you can set to control whether
and how a field can be edited.

Widget display

Show label: indicates whether the field name should be displayed in the form.

Optiuni generale

¢ Alias: a human readable name to use for fields. The alias will be displayed in the feature form, the attribute
table, or in the Identify results panel. It can also be used as field name replacement in the expression builder,
easing expressions understanding and reviews. Aliases are saved in project file.

* Comment: displays the field’s comment as shown in the Fields tab, in a read-only state. This information is
shown as tooltip when hovering over the field label in a feature form.

& Editable: uncheck this option to set the field read-only (not manually modifiable) even when the layer is in
P y y Y
edit mode. Note that checking this setting doesn’t override any edit limitation from the provider.

. & Label on top: places the field name above or beside the widget in the feature form.
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Default values

e Default value: for new features, automatically populates by default the field with a predefined value or an
expression-based one. For example, you can:

— use $x, $length, $Sarea to automatically populate a field with the feature’s X coordinate, length, area
or any geometric information at its creation;

— increment a field by 1 for each new feature using maximum ("field") +1;
— save the feature creation datetime using now () ;

— use variables in expressions, making it easier to e.g. insert the operator name (Quser_full_name),
the project file path (Rproject_path), ...

A preview of the resulting default value is displayed at the bottom of the widget.

Nota: The Default wvalue option is not aware of the values in any other field of the feature being
created so it won’t be possible to use an expression combining any of those values i.e using an expression like
concat (fieldl, field2) may not work.

.o Apply default value on update: whenever the feature attribute or geometry is changed, the default value is
recalculated. This could be handy to save values like last user that modifies data, last time it was changed...

Constraints

You can constrain the value to insert in the field. This constraint can be:

. & Not null: requires the user to provide a value;

. & Unique: guarantee the inserted value to be unique throughout the field;

¢ based on a custom expression: e.g. regexp_match (col0, 'A-Za-z") to ensure that the value of the
field colO has only alphabetical letter. A short description can be added to help you remember the constraint.

Whenever a value is added or edited in a field, it’s submitted to the existing constraints and:
« if it meets all the requirements, a green check is shown beside the field in the form;

« if it does not meet all the requirements, then a yellow or red cross is displayed near the field. You can hover
over the cross to remind which constraints are applied to the field and fix the value:

— A yellow cross appears when the unmet constraint is an unenforced one and it does not prevent you to
save the changes with the ,,wrong” values;

— A red cross can not be ignored and does not allow you to save your modifications until they meet the

constraints. It appears when the g Enforce constraint option is checked.

Edit widgets

Based on the field type, QGIS automatically determines and assigns a default widget type to it. You can then replace
the widget with any other compatible with the field type. The available widgets are:

¢ Checkbox: Displays a checkbox whose state defines the value to insert.

* Classification: Only available when a categorized symbology is applied to the layer, displays a combo box with
the values of the classes.

e Color: Displays a color widget allowing to select a color; the color value is stored as a html notation in the
attribute table.
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* Date/Time: Displays a line field which can open a calendar widget to enter a date, a time or both. Column
type must be text. You can select a custom format, pop-up a calendar, etc.

* Enumeration: Opens a combo box with predefined values fetched from the database. This is currently only
supported by the PostgreSQL provider, for fields of enum type.

¢ Attachment: Uses a ,,Open file” dialog to store file path in a relative or absolute mode. It can also be used to
display a hyperlink (to document path), a picture or a web page.

* Hidden: A hidden attribute column is invisible. The user is not able to see its contents.

» Key/Value: Displays a two-columns table to store sets of key/value pairs within a single field. This is currently
supported by the PostgreSQL provider, for fields of hstore type.

 List: Displays a single column table to add different values within a single field. This is currently supported by
the PostgreSQL provider, for fields of array type.

» Range: Allows you to set numeric values from a specific range. The edit widget can be either a slider or a spin
box.

» Relation Reference: This widget lets you embed the feature form of the referenced layer on the feature form
of the actual layer. See Creating one or many to many relations.

» Text Edit (default): This opens a text edit field that allows simple text or multiple lines to be used. If you
choose multiple lines you can also choose html content.

* Unique Values: You can select one of the values already used in the attribute table. If «Editable» is activated,
a line edit is shown with autocompletion support, otherwise a combo box is used.

¢ Uuid Generator: Generates a read-only UUID (Universally Unique Identifiers) field, if empty.

¢ Value Map: A combo box with predefined items. The value is stored in the attribute, the description is shown
in the combo box. You can define values manually or load them from a layer or a CSV file.

* Value Relation: Offers values from a related table in a combobox. You can select layer, key column and value
column. Several options are available to change the standard behaviors: allow null value, order by value, allow
multiple selections and use of auto-completer. The forms will display either a drop-down list or a line edit field
when completer checkbox is enabled.

Sfat: Relative Path in Attachment widget

If the path which is selected with the file browser is located in the same directory as the . qgs project file or below,
paths are converted to relative paths. This increases portability of a .ggs project with multimedia information
attached.

14.1.9 Joins Properties

|
<-|J The Joins tab allows you to associate features of the current layer (called Target layer) to features from
another loaded vector layer (or table). The join is based on an attribute that is shared by the layers. The layers can
be geometryless (tables) or not but their join attribute should be of the same type.

To create a join:

1. Click the Ell'l}j Addnew join byytton. The Add vector join dialog appears.

2. Select the Join layer you want to connect with the target vector layer

3. Specify the Join field and the Target field that are common to both the join layer and the target layer
4. Press OK and a summary of selected parameters is added to the Join panel.

The steps above will create a join, where ALL the attributes of the first matching feature in the join layer is added
to the target layer’s feature. QGIS provides more options to tweak the join:
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Add Vector Join E3

Join layer ~ trees -
Join field 1.2 cak -
Target field 1.2 cat -

¥ Cache join layer in virtual memory
Create attribute index on join Field

Dynamic form

v Editable join layer

v v Joined Fields

v| VEGDESC

v/ VEG_ID
F_CODEDESC
F_CODE

v| AREA_KM2

v Custom Field Name Prefix

* Cancel

Fig. 14.45: Alaturd un tabel de atribute unui strat vectorial existent
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. & Cache join layer in virtual memory: allows you to cache values in memory (without geometries) from the
joined layer in order to speed up lookups.

. Create attribute index on the join field

. Dynamic form: helps to synchronize join fields on the fly, according to the Target field. This way, constraints
for join fields are also correctly updated. Note that it’s deactivated by default because it may be very time
consuming if you have a lot of features or a myriad of joins.

« If the target layer is editable, then some icons will be displayed in the attribute table next to fields, in order to
inform about their status:

- ‘2& the join layer is not configured to be editable. If you want to be able to edit join features from the

target attribute table, then you have to check the option A Editable join layer.
- ‘;\ the join layer is well configured to be editable, but its current status is read only.

- :%: the join layer is editable, but synchronization mechanisms are not activated. If you want to automa-
tically add a feature in the join layer when a feature is created in the target layer, then you have to check

the option o Upsert on edit. Symmetrically, the option o Delete cascade may be activated if you want
to automatically delete join features.

. Joined fields: instead of adding all the fields from the joined layer, you can specify a subset.

. Custom field name prefix for joined fields, in order to avoid name collision

QGIS currently has support for joining non-spatial table formats supported by OGR (e.g., CSV, DBF and Excel),
delimited text and the PostgreSQL provider.

14.1.10 Auxiliary Storage Properties

The regular way to customize styling and labeling is to use data-defined properties as described in Configurarea su-
prascrierii definitd de date. However, it may not be possible if the underlying data is read only. Moreover, configuring
these data-defined properties may be very time consuming or not desirable! For example, if you want to fully use
map tools coming with The Label Toolbar, then you need to add and configure more than 20 fields in your original
data source (X and Y positions, rotation angle, font style, color and so on).

The Auxiliary Storage mechanism provides the solution to these limitations and awkward configurations. Auxiliary
fields are a roundabout way to automatically manage and store these data-defined properties (labels, diagram, sym-
bology...) in a SQLite database thanks to editable joins. This allows you to store properties for layers that aren’t
editable.

A tab is available in vector layer properties dialog to manage auxiliary storage:

Etichetare
Considering that the data source may be customized thanks to data-defined properties without being editable, labeling
map tools described in The Label Toolbar are always available as soon as labeling is activated.

Actually, the auxiliary storage system needs an auxiliary layer to store these properties in a SQLite database (see
Auxiliary storage database). Its creation process is run the first time you click on the map while a labeling map tool is
currently activated. Then, a window is displayed, allowing you to select the primary key to use for joining (to ensure
that features are uniquely identified):

As soon as an auxiliary layer is configured for the current data source, you can retrieve its information in the tab:
The auxiliary layer now has these characteristics:
e the primary key is ID,

* there are 0 features using an auxiliary field,
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Layer Properties - ktrees | Auxiliary Storage

Auxiliary storage tables can contain additional data that should only belong to the

] project file. For instance, specific location or rotation for labels. Auxiliary data are

@ Information saved in qgd files. New fields can be added from any data-defined widget when

% Source needed. Be aware that this infermation will NOT be saved in the data source but only

% Symbology in the project file.

@ Labels « Information

% Diagrams

v 3D View

IE Source Fields

B Attributes Form
Joins

&1 Auxiliary Storage

& Actions

® Display

« Rendering
Variables

B Metadata

% Dependencies

~ Fields

= Legend
B8 QGIS Server
i Digitizing
5
Auxiliary Layer -
@Help  Style - «/ Apply % Cancel |«/OK

Fig. 14.46: Auxiliary Storage tab

Select the primary key to use for joining with internal data
storage

id -

Xcane

Fig. 14.47: Auxiliary Layer creation dialog
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Layer Properties - regions | Auxiliary Storage

Auxiliary storage tables can contain additional data that should only belong to the
project file. For instance, specific location or rotation for labels. Auxiliary data are

@ Information saved in qgd Files. New Fields can be added from any data-defined widget when
% Source needed. Be aware that this information will NOT be saved in the data source but only
% Symbology in the project file.
e | abels « Information
N Diagfams Key
o 3D View
IE Source Fields Features
B Attributes Form Fields
Joins
& Auxiliary Storage  ~ Fields
£ Actions Target Property Name Type Full Name
® Display
« Rendering
Variables
B Metadata
% Dependencies
‘= Legend
B QGIS Server
i Digitizing
= =
IAuxiliary Layer - |
@Help  Style - </ Apply ¥ Cancel «'OK

Fig. 14.48: Cheia Stratului Auxiliar

¢ there are 0 auxiliary fields.
i : : : : abdl Change Label
Now that the auxiliary layer is created, you can edit the layer labels. Click on a label while the g map
tool is activated, then you can update styling properties like sizes, colors, and so on. The corresponding data-defined
properties are created and can be retrieved:

As you can see in the figure above, 21 fields are automatically created and configured for labeling. For example, the
FontStyle auxiliary field type is a St ring and is named labeling_fontstyle in the underlying SQLite
database. There is also 1 feature which is currently using these auxiliary fields.

Notice that the icon @ is displayed in the Labels properties tab indicating that the data-defined override options are
set correctly:

Otherwise, there’s another way to create an auxiliary field for a specific property thanks to the € duadefined overide
button. By clicking on Store data in the project, an auxiliary field is automatically created for the Opacity field. If you
click on this button and the auxiliary layer is not created yet, a window (Fig. 14.47) is first displayed to select the
primary key to use for joining.

Simbologie

Like the method described above for customizing labels, auxiliary fields can also be used to stylize symbols and

diagrams. To do this, click on & Dua-detined overide and select Store data in the project for a specific property. For
example, the Fill color field:

There are different attributes for each symbol (e.g. fill style, fill color, stroke color, etc...), so each auxiliary field
representing an attribute requires a unique name to avoid conflicts. After selecting Store data in the project, a window
opens and displays the T'ype of the field and prompts you to enter a unique name for the auxiliary field. For example,
when creating a Fill color auxiliary field the following window opens:

Once created, the auxiliary field can be retrieved in the auxiliary storage tab:
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Layer Properties - regions | Auxiliary Storage

Auxiliary storage tables can contain additional data that should only belong to the project file. Fer instance,
specific location or rotation for labels. Auxiliary data are saved in qgd files. New fields can be added from any

@ Information data-defined widget when needed. Be aware that this information will NOT be saved in the data source but
% Source only in the project file.
¥ Symbology + Information
e= L abels
% Diagrams S
% 3D View Features
IE Source Fields Fields
B Attributes Form
Joins + Fields
Auiliary SRS Target Property Name Type Full Name
o AFtlons labeling  PositionX Real labeling_positionx
® Display labeling  PositionY Real labeling_positiony
¢ Rendering labeling  Show Integer labeling_show
lac labeling  LabelRotation Real labeling_labelrotation
Variables ; - X ; .
B Metadata labeling  Family String labeling_Ffamily
. labeling  FontStyle String labeling_fontstyle
& Dependencies labeling  Size Real labeling_size
= Legend labeling  Bold Integer labeling_bold
labeling Italic Integer labeling_italic
labeling  Underline Integer labeling_underline
labeling  Color String labeling_color
labeling  Strikeout Integer labeling_strikeout
labeling  BufferSize Real labeling_buffersize
labeling  BufferColor String labeling_buffercolor
labeling  LabelDistance Real labeling_labeldistance
labeling  Hali String labeling_hali
labeling ~ Vali String labeling vali
B =
Auxiliary Layer -
@Help sStyle - «/Apply ¥ Cancel </ OK

Fig. 14.49: Auxiliary Fields
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Layer Properties - regions | Labels

@ Information
% Source

¥ Symbology
@ | abels

7 Diagrams

% 3D View

iE Source Fields

B Attributes Form

Joins

€1 Auxiliary Storage

Actions
® Display
« Rendering
Variables
B Metadata

% Dependencies

= Legend
B8 QGIS Server
& Digitizing

@ Information

& Source

« Symbology

« |abels

% Diagrams

% 3D View

B Source Fields

B Attributes Form
Joins

& Auxiliary Storage

& Actions

® Display

« Rendering
Variables

E Metadata

% Dependencies

= Legend

& QGIS Server

& Digitizing

@1 Single labels -]l
Label with abc NAME_2 - &
~ Text Sample
Lorem Ipsum | =
Lorem Ipsum »1:18936720 - [ E
Text Text
“¢ Formatting Font Ubuntu .| €.
= Buffer
®Background  Style Regular -| €.
2+ Shadow U€ 5 €, €.14,
+ Placement : - &=
~ Rendering Size 10.0000 .| €.
Points ML =R
Color (- | |
Opacity 1000% . €.
Type case  Nochange -| €.
Spacing  letter 0.0000 EER
word 0.0000 =R
Blend mode Normal SE=N
Apply label text substitutes
@Help  Style - «/Apply | % Cancel

Fig. 14.50: Data-defined properties automatically created

Layer Properties - regions | Symbology

# Single symbol °
- OFill

= Simple Fill

7] 8|l a| ¥
Symbol layer type Simple fill
Fill color | [&]
Fill style mmSolid
Stroke col - Description...
roke coror M Store Data in the Project
Stroke width 0.260000 @ . Millimeter 3
Stroke style —Solid Line Field type: string '
Join style T Bevel Variable ,
X 0.000000 . Edit...
Offset Millimeter P
y 0.000000 : aste
Assistant...

v Enable layer . Draw effects .+
+ Layer Rendering

@Help | Style - «/Apply % Cancel |«/OK|

Fig. 14.51: Data-defined property menu for symbol
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New auxiliary field parameters

Type

Name ’5ymb{nlﬂ| ]

Xcancel

Fig. 14.52: Numele campului auxiliar pentru un simbol

Layer Properties - regions | Auxiliary Storage

Auxiliary storage tables can contain additional data that should only belong to the project file. For instance,
specific location or rotation for labels. Auxiliary data are saved in qgd files. Mew fields can be added from any

@ Information data-defined widget when needed. Be aware that this information will NOT be saved in the data source but
% Source only in the project File.
¥ Symbology ~ Information
e Labels
% Diagrams Key
& 3D View Features
iE Source Fields Fields
B Attributes Form
Joins ~ Fields
- AUIllary EE]E Target Property MName Type Full Name
# Actions labeling  Show Integer labeling_show
® Display labeling  LabelRotation Real labeling_labelrotation
¢ Rendering labeling Family String labeling_Family
Variables label!ng Fpntstyle String label{ng_ﬁ_)ntstyle
: labeling  Size Real labeling_size
B Metadata labeling Bold Integer labeling_bold
% Dependencies labeling  Italic Integer labeling_italic
= Legend labeling Underline Integer labeling_underline
B QGIS Server labeling  Color String labeling_color
wi Digitizing labeling Strikeout Integer labeling_strikeout
labeling Buffersize Real labeling_buffersize
labeling BufferColor String labeling_buffercolor
labeling LabelDistance Real labeling_labeldistance
labeling Hali String labeling_hali
labeling Vali String labeling_vali
labeling ScaleVisibility Integer labeling_scalevisibility
labeling MinScale Real labeling_minscale
labeling MaxScale Real labeling_maxscale
labeling  AlwaysShow Integer labeling_alwaysshow

custom user custom Symbol0

Auxiliary Layer -
@Help  Style - «/Apply | % Cancel

Fig. 14.53: Auxiliary field symbol
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Tabela de atribute si controale grafice

Auxiliary fields can be edited using the attribute table. However, not all auxiliary fields are initially visible in the
attribute table.

Auxiliary fields representing attributes of a layer’s symbology, labeling, appearance, or diagrams will appear auto-
matically in the attribute table. The exception are attributes that can be modified using the Label Toolbar which are
hidden by default. Auxiliary fields representing a Color have a widget Color set by default, otherwise auxiliary
fields default to the Text Edit widget.

Auxiliary fields that represent attributes that can be modified using the Label toolbar are Hidden in the attribute table
by default. To make a field visible, open the Attribute Form properties tab and change the value of an auxiliary field
Widget Type from Hidden to another relevant value. For example, change the auxiliary_storage_labeling_size to
Text Edit or change auxiliary_storage_labeling_color to the Color widget. Those fields will now be visible in the
attribute table.

Auxiliary fields in the attribute table will appear like the following image:

WRANGELL-PETERSBURG

TKA

PRINCE OF WALES-OUTER'KETCHI

KETCHIKAN GATEWAY

regions :: Features Total: 26, Filtered: 26, Selected: 0

B B0l @ ENGTESPD BRRE B @

123|D -=| & - Update All

£ Expression .
16 | o 12 a
}g NAME_2 Ketchikan Gateway a
g TYPE_2 Borough €&
11_ auxiliary_storage_labeling_size 18 a|v
%% 4 auxiliary_storage_labeling_color M -

T Show All Features.

Fig. 14.54: Form with auxiliary fields

Management

The Auxiliary Layer menu allows you to manage the auxiliary fields:

The first item Create is disabled in this case because the auxiliary layer is already created. But in case of a fresh work,
you can use this action to create an auxiliary layer. As explained in Efichetare, a primary key will be needed then.

The Clear action allows to keep all auxiliary fields, but remove their contents. This way, the number of features using
these fields will fall to 0.

The Delete action completely removes the auxiliary layer. In other words, the corresponding table is deleted from the
underlying SQLite database and properties customization are lost.

Finally, the Export action allows to save the auxiliary layer as a new vector layer. Note that geometries are not stored
in auxiliary storage. However, in this case, geometries are exported from the original data source too.
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Layer Properties - regions | Auxiliary Storage

Auxiliary storage tables can contain additional data that should only belong to the project file.
For instance, specific location or rotation for labels. Auxiliary data are saved in qad files. New

@ Information fields can be added from any data-defined widget when needed. Be aware that this information
% Source will NOT be saved in the data source but only in the project file.
¥ Symbology ~ Information
= | abels
% Diagrams Key
W 3D View Features
IE Source Fields Fields
B Attributes Form
Joins ~ Fields
AuiLiary SRI=0s Target Property MName Type Full Name
S AFt|ons labeling  PositionX Real labeling_positionx
® Display labeling PositionY Real labeling_positiony
« Rendering labeling Show Integer labeling_show
el labeling LabelRotation Real labeling_labelrotation
. Metadat labeling Family Skring labeling_Family
B Metadata . labeling FonkStyle Skring labeling_Ffontstyle
% Dependencies labeling  Size Real labeling_size
= Legend labeling Bold Integer labeling_bold
B QGIS Server label!ng Italic ) Integer label!ng_italic )
A labeling Underline Integer labeling_underline
i Digitizing lmbmline Falan Chrimm lablimm mmlon
g | =
Auxiliary Layer -
Style - «/Apply | #Cancel «/OK

Clear

Delete

Export

Fig. 14.55: Auxiliary layer management

Auxiliary storage database
When you save your project with the . ggs format, the SQLite database used for auxiliary storage is saved at the
same place but with the extension . ggd.

For convenience, an archive may be used instead thanks to the . ggz format. In this case, . ggd and . ggs files are
both embedded in the archive.

14.1.11 Proprietatile Actiunilor

0
Q QGIS provides the ability to perform an action based on the attributes of a feature. This can be used to perform
any number of actions, for example, running a program with arguments built from the attributes of a feature or passing
parameters to a web reporting tool.

Actions are useful when you frequently want to run an external application or view a web page based on one or more
values in your vector layer. They are divided into six types and can be used like this:

* Actiunile generice Mac, Windows si Unix lanseazd un proces extern.
¢ Actiunile Python executa o expresie Python.
* Actiunile generice si Python sunt vizibile oriunde.

* Mac, Windows and Unix actions are visible only on the respective platform (i.e., you can define three «Edit»
actions to open an editor and the users can only see and execute the one «Edit» action for their platform to run
the editor).

There are several examples included in the dialog. You can load them by clicking on Create Default Actions. To edit
any of the examples, double-click its row. One example is performing a search based on an attribute value. This
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X Layer Properties - regions | Actions

Q ~ Action List
@ Information Type Description Short Title Action Capture Action Scopes On Notification
% Source Generic  Echo attribute's value Attribute Value echo "[% "MY_FIELD" %]" v Field
¥ Symbology
=l Generic  Runan application Run application ogr2ogr -f "GPKG" "[% "OU... v Canvas, Feature
" Diagrams Python Cet feature id Feature ID from qgis.PyQt import Qt... Canvas, Feature
&% 3D View i 7 | 5 :
B Source Fields Python Selected field's valu... Field Value from qgis.PyQt import Qt... Field
B Attributes Form [T =G] Clicked coordinates ... Clicked Coordinate from ggis.PyQt import Qt... Canvas
Join‘s- Open URL Open file Open file [% "PATH" %] Canvas, Feature
&1 Auxiliary Storage
& Actions Open URL |Search on web base... Search Web https://www.google.com/... Canvas, Feature, Field _
® Display Python  List feature ids List Feature ids from qgis.PyQt import Qt... Layer
+ Rendering
Variables Python Duplicate selected f... Duplicate selected project = QgsProject.insta... Layer
E Metadata
% Dependencies
*= Legend -
B QG|S Server a |V = & Create Default Actions
wi Digitizing -+ Show in Attribute Table

Layout Combo Box =

@Help  Style - |/ Apply| %®cCancel </OK

Fig. 14.56: Dialogul de ansamblu al actiunilor, cu unele actiuni de probd

concept is used in the following discussion.

The o Show in Attribute Table allows you to display in the attribute table dialog the checked feature-scoped actions,
either as Combo Box or as Separate Buttons (see Configuring the columns).

Definirea Actiunilor

To define an attribute action, open the vector Layer Properties dialog and click on the Actions tab. In the Actions tab,
click the ':II-I:TE' Addanew action o open the Edit Action dialog.

Select the action Type and provide a descriptive name for the action. The action itself must contain the name of
the application that will be executed when the action is invoked. You can add one or more attribute field values as
arguments to the application. When the action is invoked, any set of characters that start with a % followed by the
name of a field will be replaced by the value of that field. The special characters $% will be replaced by the value of
the field that was selected from the identify results or attribute table (see using_actions below). Double quote marks
can be used to group text into a single argument to the program, script or command. Double quotes will be ignored
if preceded by a backslash.

The Action Scopes allows you to define where the action should be available. You have 4 different choices:
1. Feature Scope: action is available when right click in the cell within the attribute table.

2. Field Scope: action is available when right click in the cell within the attribute table, in the feature form and in
the default action button of the main toolbar.

3. Layer Scope: action is available in the action button in the attribute table toolbar. Be aware that this type of
action involves the entire layer and not the single features.

4. Canvas: action is available in the main action button in the toolbar.

If you have field names that are substrings of other field names (e.g., col1 and co110), you should indicate that
by surrounding the field name (and the % character) with square brackets (e.g., [$c0110]). This will prevent
the $co110 field name from being mistaken for the $col1 field name with a 0 on the end. The brackets will be
removed by QGIS when it substitutes in the value of the field. If you want the substituted field to be surrounded by
square brackets, use a second set like this: [ [$c0l110]].

Using the Identify Features tool, you can open the Identify Results dialog. It includes a (Derived) item that contains
information relevant to the layer type. The values in this item can be accessed in a similar way to the other fields
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by proceeding the derived field name with (Derived) .. For example, a point layer has an X and Y field, and the
values of these fields can be used in the action with % (Derived) .X and % (Derived) .Y. The derived attributes
are only available from the Identify Results dialog box, not the Attribute Table dialog box.

Two example actions are shown below:
* konqueror https://www.google.com/search?g=%nam
* konqueror https://www.google.com/search?g=%%

In the first example, the web browser konqueror is invoked and passed a URL to open. The URL performs a Google
search on the value of the nam field from our vector layer. Note that the application or script called by the action must
be in the path, or you must provide the full path. To be certain, we could rewrite the first example as: /opt /kde3/
bin/konqueror https://www.google.com/search?g=%nam. This will ensure that the konqueror
application will be executed when the action is invoked.

The second example uses the %% notation, which does not rely on a particular field for its value. When the action is
invoked, the %% will be replaced by the value of the selected field in the identify results or attribute table.

Folosirea Actiunilor
QGIS offers many ways to execute actions you enabled on a layer. Depending on their settings, they can be available:
: I)@h-RnFtrAtin . . :
* in the drop-down menu of ==z St Feature acion hytton from the Attributes toolbar or Attribute table dialog;

¢ when right-clicking a feature with the QRS Wdentify Features 0] (see Identifying Features for more information);
* from the Identify Results panel, under the Actions section;
* as items of an Actions column in the A#tribute Table dialog.

Dacd invocati o actiune care utilizeazd notatia $%, faceti clic dreapta pe valoarea campului din dialogul de Identificare
a Rezultatelor sau pe dialogul Tabelei de atribute, pe care doriti si le transmiteti aplicatiei sau script-ului.

Here is another example that pulls data out of a vector layer and inserts it into a file using bash and the e cho command

(so it will only work on A or perhaps X). The layer in question has fields for a species name taxon_name, latitude
lat and longitude 1ong. We would like to be able to make a spatial selection of localities and export these field
values to a text file for the selected record (shown in yellow in the QGIS map area). Here is the action to achieve this:

bash -c "echo \"%taxon_name t ng\" >> /tmp/species_localities.txt"

Dupd selectarea catorva localititi si desfdsurarea actiunii pentru fiecare dintre ele, deschiderea fisierului de iesire va
prezenta ceva de genul:

Acacia mearnsii -34.0800000000 150.0800000000
Acacia mearnsii -34.9000000000 150.1200000000
Acacia mearnsii -35.2200000000 149.9300000000
Acacia mearnsii -32.2700000000 150.4100000000

As an exercise, we can create an action that does a Google search on the 1akes layer. First, we need to determine
the URL required to perform a search on a keyword. This is easily done by just going to Google and doing a simple
search, then grabbing the URL from the address bar in your browser. From this little effort, we see that the format
is https://www.google.com//search?q=QGIS, where QGIS is the search term. Armed with this information, we can
proceed:

1. Asigurati-vi cé stratul 1akes este incircat.

2. Open the Layer Properties dialog by double-clicking on the layer in the legend, or right-click and choose Pro-
perties from the pop-up menu.

3. Click on the Actions tab.

4. Click El'ljl':' Add a new action
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10.

11.
12.

13.
14.

15.

Choose the Open action type,
Introduceti un nume pentru actiune, cum ar fi Google Search.
Additionally you can add a Short Name or even an Icon.

Choose the action Scope. See Definirea Actiunilor for further information. Leave the default settings for this
example.

Pentru actiune, trebuie sa furnizdm numele programului extern care va rula. In acest caz, putem folosi Firefox.
In cazul in care programul nu se afld in variabila Path, trebuie sd-i furnizati calea completd.

Following the name of the external application, add the URL used for doing a Google search, up to but not
including the search term: https://www.google.com//search?g=

The text in the Action field should now look like this: https://www.google.com//search?g=

Click on the drop-down box containing the field names for the 1akes layer. It’s located just to the left of the
Insert button.

From the drop-down box, select <NAMES» and click Insert.
Actiunea textului dvs. acum aratd astfel:
https://www.google.com//search?q=[%$NAMESS]

Pentru a finaliza actiunea, faceti clic pe butonul OK.

@ @ Edit Action

Type Open . Capture output
Description Google search
Short Name |Leave empty to use only icon
lcon
Action Scopes

v Canvas

Layer Scope
v Feature Scope
v Field Scope

Action Text

The action text defines what happens if the action is triggered.

The content depends on the type.

For the type Python the content should be python code

For other types it should be a file or application with optional parameters

1 https://www.google.com/search?g=[% "NAMES" %]

abc NAMES - | €| Insert

Execute if notification matches
Enable only when editable

@Help ¥ Cancel |«/OK

Fig. 14.57: Edit action dialog configured with the example

This completes the action, and it is ready to use. The final text of the action should look like this:

https://www.google.com//search?g=[$NAMES%]
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We can now use the action. Close the Layer Properties dialog and zoom in to an area of interest. Make sure the
lakes layer is active and identify a lake. In the result box you’ll now see that our action is visible:

Identify Results LL
[2 B e Ui s R
Feature Value
+ lakes
- NAMES Tustumena Lake
+ (Derived)
*b - (Actions)
SO : View Feature form
& A Google Search
cat 9
NAMES Tustumena Lake
AREA_MI 115.015
xlabel NULL
‘ ylabel NULL
rotation NULL

AREA_KM2 297.888

Mode Top down, stop at first - Auto open form
Help

Fig. 14.58: Selectarea entitatétii si alegerea actiunii

When we click on the action, it brings up Firefox and navigates to the URL https://www.google.com/search?q=
Tustumena. It is also possible to add further attribute fields to the action. Therefore, you can add a + to the end of
the action text, select another field and click on Insert Field. In this example, there is just no other field available that
would make sense to search for.

You can define multiple actions for a layer, and each will show up in the Identify Results dialog.

You can also invoke actions from the attribute table by selecting a row and right-clicking, then choosing the action
from the pop-up menu.

There are all kinds of uses for actions. For example, if you have a point layer containing locations of images or photos
along with a file name, you could create an action to launch a viewer to display the image. You could also use actions
to launch web-based reports for an attribute field or combination of fields, specifying them in the same way we did
in our Google search example.

We can also make more complex examples, for instance, using Python actions.

Usually, when we create an action to open a file with an external application, we can use absolute paths, or eventually
relative paths. In the second case, the path is relative to the location of the external program executable file. But what
about if we need to use relative paths, relative to the selected layer (a file-based one, like Shapefile or SpatiaL.ite)?
The following code will do the trick:

command = "firefox"

imagerelpath = "images_test/test_image.jpg"

layer = ggis.utils.iface.activelLayer ()

import os.path

layerpath = layer.source() if layer.providerType () == 'ogr'
else (ggis.core.QgsDataSourceURI (layer.source()) .database ()

if layer.providerType () == 'spatialite' else None)

path = os.path.dirname (str (layerpath))

image = os.path.join (path, imagerelpath)

import subprocess

subprocess.Popen( [command, image ] )
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We just have to remember that the action is one of type Python and the command and imagerelpath variables must
be changed to fit our needs.

But what about if the relative path needs to be relative to the (saved) project file? The code of the Python action
would be:

command = "firefox"

imagerelpath = "images/test_image.jpg"

projectpath = ggis.core.QgsProject.instance () .fileName ()

import os.path

path = os.path.dirname (str(projectpath)) if projectpath != '' else None
image = os.path.join(path, imagerelpath)

import subprocess

subprocess.Popen( [command, image ] )

Another Python action example is the one that allows us to add new layers to the project. For instance, the following
examples will add to the project respectively a vector and a raster. The names of the files to be added to the project
and the names to be given to the layers are data driven (filename and layername are column names of the table of
attributes of the vector where the action was created):

o

ggis.utils.iface.addVectorLayer ('/yourpath/[% "filename" %].shp',

o

'[$ "layername" %]', 'ogr')

Pentru a adduga un raster (o imagine TIF in acest exemplu), devine:

ggis.utils.iface.addRasterLayer ('/yourpath/[% "filename" %].tif',

o

'[% "layername" %]1")

14.1.12 Display Properties

The Display tab helps you configure fields to use for feature identification:

¢ The Display name: based on a field or an expression. This is:

the label shown on top of the feature information in the Identify fool results;

the field used in the locator bar when looking for features in all layers;

the feature identifier in the attribute table form view;

the map tip information, i.e. the message displayed in the map canvas when hovering over a feature of

Show Map Tips

the active layer with the & icon pressed. Applicable when no HTML Map Tip is set.

e The HTML Map Tip is specifically created for the map tips: it’s a more complex and full HTML text mixing
fields, expressions and html tags (multiline, fonts, images, hyperlink...).

To activate map tips, select the menu option View [7] Show Map Tips or click on the &  ShowMapTips jeon of the
Attributes Toolbar. Map tip is a cross-session feature meaning that once activated, it stays on and apply to any layer
in any project, even in future QGIS sessions until it’s toggled off.
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Layer Properties - regions | Display

Display Name

@ Information 123D

% Source The Feature display name is used in identify results and attribute table's dual view lisk.

% Symbology
= Labels HTML Map Tip

% Diagrams <b=Name of feature: </b=[% “NAME 2" %]<br=

i 3D View <b=Is this place a Borough?</b=<br=
IE Source Fields [%CASE WHEN “"TYPE 2"='Borough'THEN'Yes'ELSE'No. It is a '||"TYPE_2"END%]

B Attributes Form
- 1 Joins

Fig. 14.59: HTML code for map tip

BETHEL

DILLINGHAM

Name of Feature: Dillingham

Is this place a Borough?
No. It is a Census Area

BRISTOL BAY

Fig. 14.60: Map tip made with HTML code
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14.1.13 Rendering Properties

Vizibilitate in functie de scara

You can set the Maximum (inclusive) and Minimum (exclusive) scale, defining a range of scale in which features will

be visible. Out of this range, they are hidden. The @ Set to current canvas scale fyytton helps you use the current map
canvas scale as boundary of the range visibility. See Randarea Dependentd de Scard for more information.

Simplificare geometrie

QGIS offers support for on-the-fly feature generalisation. This can improve rendering times when drawing many

complex features at small scales. This feature can be enabled or disabled in the layer settings using the oA Simplify
geometry option. There is also a global setting that enables generalisation by default for newly added layers (see global
simplification for more information).

@ @ Layer Properties - regions | Rendering

Q »|  Scale Dependent Visibility

@ Information

% Source ; [ L
% Symbology

= Labels V| Simplify Geometry

k Dgagrams Note: Feature simplification may speed up rendering but can result in rendering inconsistencies

& 3D View . : i
B Source Fields Simplification threshold (higher values result in more simplification) 1.00 pixels
B Attributes Form Simplification algorithm Distance

Joins

£ Auxiliary Storage

& Actions

® Display Force layer to render as a raster (may result in smaller export file sizes)

« Rendering
Variables

B Metadata Refresh layer on notification

% Dependencies

= Legend

Maximum scale at which the layer should be simplified (1:1 always simplifies) 1:1

Refresh layer at interval (seconds)

@Help | sStyle - «/Apply | % Cancel |f/OK |

Fig. 14.61: Dialogul de Simplificare a Stratului de Geometrie

Nota: Feature generalisation may introduce artefacts into your rendered output in some cases. These may include
slivers between polygons and inaccurate rendering when using offset-based symbol layers.

While rendering extremely detailed layers (e.g. polygon layers with a huge number of nodes), this can cause layout
exports in PDF/SVG format to be huge as all nodes are included in the exported file. This can also make the resultant
file very slow to work with/open in other programs.

Checking g Force layer to render as raster forces these layers to be rasterised so that the exported files won’t have
to include all the nodes contained in these layers and the rendering is therefore sped up.

You can also do this by forcing the layout to export as a raster, but that is an all-or-nothing solution, given that the
rasterisation is applied to all layers.

Refresh layer at interval (seconds): set a timer to automatically refresh individual layers at a matching interval. Canvas
updates are deferred in order to avoid refreshing multiple times if more than one layer has an auto update interval set.
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Depending on the data provider (e.g. PostgreSQL), notifications can be sent to QGIS when changes are applied to
the data source, out of QGIS. Use the o Refresh layer on notification option to trigger an update. You can also limit

the layer refresh to a specific message set in the A Only if message is text box.

14.1.14 Variables Properties

€ The Variables tab lists all the variables available at the layer’s level (which includes all global and project’s
variables).

It also allows the user to manage layer-level variables. Click the Ifl-l-ll:| button to add a new custom layer-level variable.
Likewise, select a custom layer-level variable from the list and click the = button to remove i.

More information on variables usage in the General Tools Storing values in Variables section.

14.1.15 Metadata Properties

7 The Metadata tab provides you with options to create and edit a metadata report on your layer. Information to fill
concern:

« the data Identification: basic attribution of the dataset (parent, identifier, title, abstract, language...);
* the Categories the data belongs to. Alongside the ISO categories, you can add custom ones;

* the Keywords to retrieve the data and associated concepts following a standard based vocabulary;

* the Access to the dataset (licenses, rights, fees, and constraints);

* the Extent of the dataset, either spatial one (CRS, map extent, altitudes) or temporal;

* the Contact of the owner(s) of the dataset;

e the Links to ancillary resources and related information;

* the History of the dataset.

A summary of the filled information is provided in the Validation tab and helps you identify potential issues related
to the form. You can then either fix them or ignore them.

Metadata are currently saved in the project file. They can also be saved in a . gmd file alongside file based layers or
inalocal . sglite database for remote layers (e.g. PostGIS).

14.1.16 Dependencies Properties

4.7 The Dependencies tab allows to declare data dependencies between layers. A data dependency occurs when a
data modification in a layer, not by direct user manipulation, may modify data of other layers. This is the case for
instance when geometry of a layer is updated by a database trigger or custom PyQGIS scripting after modification of

another layer’s geometry.

In the Dependencies tab, you can select any layers which may externally alter the data in the current layer. Correctly
specifying dependent layers allows QGIS to invalidate caches for this layer when the dependent layers are altered.
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14.1.17 Proprietatile Legendei

8-~ The Legend properties tab provides you with advanced settings for the Layers panel and/or the print layout legend.

These options include:

. & Text on symbols: In some cases it can be useful to add extra information to the symbols in the legend. With
this frame, you can affect to any of the symbols used in the layer symbology a text that is displayed over the
symbol, in both Layers panel and print layout legend. This mapping is done by typing each text next to the
symbol in the table widget or filling the table using the Set Labels from Expression button. Text appearance is

handled through the font and color selector widgets of the Text Format button.

= Text on Symbaols LGYEI'S B®
Symbol Text y g .
52-914KM:  Small Lake o @l =T &- L
B ITT5 - 2637 KM? Large Lake la kes
Opacity

v SmallLake 52 -914 KM?
v Medium Lake 914 - 1775 KM?

Text Farmat - Set Labels from Expression... N _ 1775 - 2637 KM2
» Embedded Widgets in Legend v alaska
Available widgets Used widgets
Opacity slider Opacity slider
»

- o

Fig. 14.62: Setting text on symbols (left) and its rendering in the Layers panel (right)

* alist of widgets you can embed within the layer tree in the Layers panel. The idea is to have a way to quickly
access some actions that are often used with the layer (setup transparency, filtering, selection, style or other

stuff...).

By default, QGIS provides transparency widget but this can be extended by plugins registering their own widgets

and assign custom actions to layers they manage.

14.1.18 QGIS Server Properties

2] The QGIS Server tab consists of Description, Attribution, MetadataURL, and LegendUrl sections.

You can add or edit a title and abstract for the layer in the Description section. It’s also possible to define a Keyword
list here. These keyword lists can be used in a metadata catalog. If you want to use a title from an XML metadata

file, you have to fill in a link in the DataUrl field.

Use Attribution to get attribute data from an XML metadata catalog.

In MetadataUrl, you can define the general path to the XML metadata catalog. This information will be saved in the

QGIS project file for subsequent sessions and will be used for QGIS server.

In the LegendUrl section, you can provide the url of a legend image in the url field. You can use the Format drop-down
option to apply the appropriate format of the image. Currently png, jpg and jpeg image formats are supported.
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Layer Properties - regions | QGIS Server

@ Information

% Source

% Symbology

= | abels

7 Diagrams

W 3D View

iE Source Fields

B Attributes Form
Joins

@1 Auxiliary Storage

&8 Actions

® Display

« Rendering
Variables

E Metadata

% Dependencies

= QGIS Server

~ Description

Short name  |A name used to identify the layer. The short name is a text string used for ma...
Title The title is for the benefit of humans to identify layer,

Abstract

Keyword list |List of keywords separated by comma to help catalog searching.
DataUrl A URL of the data presentation. Format text/html

~ Attribution

Title Attribution's title indicates the provider of the data layer.

Url Attribution's url gives a link to the webpage of the provider of the data layer.

- MetadataUrl

Url The URL of the metadata document.

Type - Format

+ LegendUrl

Url A URL of the legend image. Format

@Help  style - «/Apply | ¥ Cancel |«/0OK

Fig. 14.63: QGIS Server tab in vector layers properties dialog

14.1.19 Digitizing Properties

¥ The Digitizing tab gives access to options that help to ensure the quality of digitized geometries.

Automatic Fixes

Options in the Automatic Fixes section will directly affect the vertices of any geometry which is added or modified.

If the o Remove duplicate nodes option is checked, any two subsequent vertices with exactly the same coordinates
will be removed. If the Geometry precision is set, all vertices will be rounded to the closest multiple of the configured
geometry precision. The rounding will happen in the layer coordinate reference system. Z and M values are not
rounded. With many map tools, a grid is shown on the canvas while digitizing.
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Layer Properties - krees | Digitizing

Automatic Fixes

: :
£’ Information Remove duplicate nodes

A Source Geometry precision [ft] |[MNo precision restriction]

3
¥ symbology Geometry checks
€7 Labels V! Is Valid

w

Diagrams

1 Topology checks

\" 3D View v| Gap

E Source Fields ¥| Missing Vertex

: v Overla
E Attributes Form p

Joins

ﬁ Auxiliary Storage

U_@ Actions

- Display

& Rendering
Variables

E Metadata

ﬁ Dependencies
Legend

IE QGIS Server

¥ Digitizing @Help Style ~ « Apply || % cancel

Fig. 14.64: The QGIS Digitizing tab in the vector layers properties dialog
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Verificari de Geometrie

In the Geometry checks section, additional validations on a per geometry basis can be activated. Immediately after
any geometry modification, failures in these checks are reported to the user in the geometry validation panel. As long

as a check is failing, it is not possible to save the layer. The o Is valid check will run basic validity checks like self
intersection on geometries.

Topology Checks

In the Topology checks section, additional topology validation checks can be activated. Topology checks will be
executed when the user saves the layer. Check errors will be reported in the geometry validation panel. As long as
validation errors are present, the layer can not be saved. Topology checks are executed in the area of the bounding
box of the modified features. Since other features may be present in the same area, topological errors concerning
these features are reported as well as errors introduced in the current edit session.
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Topology check option llustratie

b——

The o Gap check will check for gaps between neighbouring
polygons.

The i Overlap check will check for overlaps between neigh-
bouring polygons.

The A Missing vertex check will check for shared bounda-
ries of neighbouring polygons where one border misses a vertex
which is present on the other one. p

Gap check exceptions

Sometimes it is desirable to keep gaps inside an area in a polygon layer that otherwise is fully covered by polygons.
For example, a land use layer may have acceptable holes for lakes. It is possible to define areas that are ignored in
the gap check. Since gaps inside these areas are allowed, we will refer to them as Allowed Gaps areas.

In the options for the gap checks under Allowed Gaps, an Allowed Gaps layer can be configured.

Whenever the gap check is executed, gaps which are covered by one or more polygons in the Allowed Gaps Layer are
not reported as topology errors.

It is also possible to configure an additional Buffer. This buffer is applied to each polygon on the Allowed Gaps Layer.
This makes it possible to make the tests less susceptible to small changes in the outlines at the borders of gaps.

When Allowed Gaps are enabled, an additional button (Add Allowed Gap) for detected gap errors is available in the
geometry validation dock, where gaps are reported during digitizing. If the Add Allowed Gap button is pushed, a
new polygon with the geometry of the detected gap is inserted into the Allowed Gaps Layer. This makes it possible
to quickly flag gaps as allowed.
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14.2 Expresii

Based on layer data and prebuilt or user defined functions, Expressions offer a powerful way to manipulate attribute
value, geometry and variables in order to dynamically change the geometry style, the content or position of the label,
the value for diagram, the height of a layout item, select some features, create virtual field ...

14.2.1 Constructorul expresiilor de tip sir

Main dialog to build expressions, the Expression string builder is available from many parts in QGIS and, can parti-
cularly be accessed when:

e facand clic pe butonul E’ ;

8 Select By Expression..

Field calculator

e selecting features with the * tool;

* editing attributes with e.g. the tool;

+ manipulating symbology, label or layout item parameters with the € Data defined override 1,01 (see Configurarea
suprascrierii definitd de date);
* building a geometry generator symbol layer;
¢ doing some geoprocessing.
Dialogul Constructorului de Expresii oferd acces la:
 Expression tab which, thanks to a list of predefined functions, helps to write and check the expression to use;
 Function Editor tab which helps to extend the list of functions by creating custom ones.
Some use cases of expressions:

* De la camp Calculator, se calculeazd campul ,,pop_density” folosind campurile existente ,total_pop” si
warea_km?2”:

"total_pop" / "area_km2"

* Actualizarea cdmpului ,,density_level” cu categorii, in functie de valorile ,,pop_density”:

CASE WHEN "pop_density" < 50 THEN 'Low population density'

WHEN "pop_density" >= 50 and "pop_density" < 150 THEN 'Medium population.
—density'

WHEN "pop_density" >= 150 THEN 'High population density'
END

Update a region layer field with the names (comma separated) of contained airports:

aggregate ('airport_layer', 'concatenate', "name", within ($Sgeometry, .
—geometry (@parent)), ', ")

* Aplicarea unui stil categorisit pentru toate entititile, in functie de pretul mediu al casei, daci este mai micd sau
mai mare de 10000€ pe metru pitrat:

”'price_mZ" > 10000

* Folosind instrumentul de ,,Selectare Dupd Expresie. ..”, selectati toate entitdtile care reprezintd zonele cu ,,Den-
sitate ridicatd a populatiei” si In care pretul mediu pentru o casa este mai mare de 10000€ pe metru pétrat:

’"density_level" = 'High population density' and "price_m2" > 10000

Likewise, the previous expression could also be used to define which features should be labeled or shown in
the map.
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Using expressions offers you a lot of possibilities.

Sfat: Use named parameters to improve the expression reading

Some functions require many parameters to be set. The expression engine supports the use of named parameters.
This means that instead of writing the cryptic expression clamp ( 1, 2, 9),youcanuse clamp( min:=1,
value:=2, max:=9). This also allows arguments to be switched, e.g. clamp( value:=2, max:=9,
min:=1). Using named parameters helps clarify what the arguments for an expression function refer to, which is
helpful when you are trying to interpret an expression at a later date!

14.2.2 List of functions

The Expression tab provides the main interface to write expressions using functions, layer’s fields and values. It
contains following widgets:

* An expression editor area to type or paste expressions. Autocompletion is available to speed expression writing:

— Corresponding variables, function names and field names to the input text are shown below: use the Up
and Down arrows to browse the items and press Tab to insert in the expression or simply click on the
wished item.

— Function parameters are shown while filling them.
QGIS also checks the expression rightness and highlights all the errors using:
— Underline: for unknown functions, wrong or invalid arguments;

— Marker: for every other error (eg, missing parenthesis, unexpected character) at a single location.

Sfat: Document your expression with comments

When using complex expression, it is good practice to add text either as a multiline comment or inline comments
to help you remember.

/*
Labels each region with its highest (in altitude) airport (s)
and altitude, eg 'AMBLER : 264m' for the 'Northwest Artic' region

*/
with_variable (
'airport_alti', —-- stores the highest altitude of the region
aggregate (
'airports',
'max"',
"ELEV", —-- the field containing the altitude
—— and limit the airports to the region they are within
filter := within( $geometry, geometry( @parent ) )
) ’
aggregate( —- finds airports at the same altitude in the region

'airports',
'concatenate’,

"NAME",
filter := within( $geometry, geometry( @parent ) )
and "ELEV" = (@airport_alti
)
[l "« " || Qairport_alti || 'm'
—-— using || allows regions without airports to be skipped

 Under the expression editor, an Output preview displays the result of the expression evaluated on the first feature
of the layer. In case of error, it indicates it and you can access details with the provided hyperlink.
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* A function selector displays the list of functions, variables, fields... organized in groups. A search box is
available to filter the list and quickly find a particular function or field. Double-clicking an item adds it to the
expression editor.

* A help panel displays help for each selected item in the function selector.

Sfat: Press Ct r1+C1ick when hovering a function name in an expression to automatically display its help
in the dialog.

A field’s values widget shown when a field is selected in the function selector helps to fetch features attributes.
Double-clicking a value adds it to the expression editor.

Sfat: The right panel, showing functions help or field values, can be collapsed (invisible) in the dialog. Press

the Show Values or Show Help button to get it back.

() Expression Dialog X
Expression Function Editor
Show Values
=+ A | | 10 O 0 O
. symbol_color -
== o i " value Double-dick to add field name to expression string.
» Aggregates Elgt?:fs“d( on field name to open context menu sample value loading
b Arrays 4 '
+ Color
+ Conditionals
+ Conversions Loading field values from WFS layers isn't supported, before the layer
v Custom is actually inserted, ie. when building queries,
» Date and Time
~ Fields and Values —_—
123 1D Values L search..
NAME_2 All Unique 10 Samples
MNULL
abc TYPE 2 'Aleutians East'
v OE = 'Aleutians West'
uzzy Matching ‘Anchorage’
b General ‘Bethel' 9
PG et N
N Meom o 'Bristol Bay'
ap Layers Denali
M .
' M:f; 'Dillingham'
‘Fairbanks North Star'
» Operators ‘Haines'
» Rasters Juneau'
Output preview: 'ALEUTIANS EAST is a Borough' * Record and Attributes b
oK Cancel Help

Fig. 14.65: Fila Expresiilor

Aggregates Functions

This group contains functions which aggregate values over layers and fields.

Functia Descriere

aggregate Returns an aggregate value calculated using features from another layer
array_agg Returns an array of aggregated values from a field or expression

collect Returns the multipart geometry of aggregated geometries from an expression
concatenate Returns all aggregated strings from a field or expression joined by a delimiter

concatenate_unique

Returns all unique aggregated strings from a field or expression joined by a delimiter

count

Returns the count of matching features

count_distinct

Returns the count of distinct values

count_missing

Returns the count of missing (null) values

iqr Returns the calculated inter quartile range from a field or expression
majority Returns the aggregate majority of values (most commonly occurring value) from a field
or expression
max_length Returns the maximum length of strings from a field or expression
Se continua pe pagina urmatoare
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Tabelul 14.1 - continuare din pagina precedenta

Functia Descriere

maximum Returns the aggregate maximum value from a field or expression

mean Returns the aggregate mean value from a field or expression

median Returns the aggregate median value from a field or expression

min_length Returns the minimum length of strings from a field or expression

minimum Returns the aggregate minimum value from a field or expression

minority Returns the aggregate minority of values (least commonly occurring value) from a field
or expression

ql Returns the calculated first quartile from a field or expression

q3 Returns the calculated third quartile from a field or expression

range Returns the aggregate range of values (maximum - minimum) from a field or expression

relation_aggregate Returns an aggregate value calculated using all matching child features from a layer rela-
tion

stdev Returns the aggregate standard deviation value from a field or expression

sum Returns the aggregate summed value from a field or expression

Exemple:

¢ Return the maximum of the ,,passengers” field from features in the layer grouped by ,.station_class” field:

maximum ("passengers", group_by:="station_class")

¢ Calculate the total number of passengers for the stations inside the current atlas feature:

aggregate('rail_stations', 'sum', "passengers",
intersects (Qatlas_geometry, S$geometry))

* Return the mean of the ,field_from_related_table” field for all matching child features using the «my_relation»
relation from the layer:

relation_aggregate ('my_relation', 'mean', "field_from_related_table")

sau:
relation_aggregate (relation:='my_relation', aggregate := 'mean',
expression := "field_from_related_table")

Array Functions

This group contains functions to create and manipulate arrays (also known as list data structures). The order of values
within the array matters, unlike the «map» data structure, where the order of key-value pairs is irrelevant and values
are identified by their keys.

Functia Descriere

array Returns an array containing all the values passed as parameter
array_all Returns true if an array contains all the values of a given array
array_append Returns an array with the given value added at the end
array_cat Returns an array containing all the given arrays concatenated

array_contains

Returns true if an array contains the given value

array_distinct

Returns an array containing distinct values of the given array

array_filter

Returns an array with only the items for which an expression evaluates to true

array_find Returns the index (0 for the first one) of a value within an array. Returns -1 if the value
is not found.
array_first Returns the first value of an array

array_foreach

Returns an array with the given expression evaluated on each item

Se continua pe pagina urmatoare
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Tabelul 14.2 - continuare din pagina precedenta

Functia

Descriere

array_get

Returns the Nth value (O for the first one) of an array

array_insert

Returns an array with the given value added at the given position

array_intersect

Returns true if any element of array_1 exists in array_2

array_last

Returns the last element of an array

array_length

Returns the number of elements of an array

array_prepend

Returns an array with the given value added at the beginning

array_remove_all

Returns an array with all the entries of the given value removed

array_remove_at

Returns an array with the given index removed

array_reverse

Returns the given array with array values in reversed order

array_slice

Returns the values of the array from the start_pos argument up to and including the
end_pos argument

array_sort

Returns the provided array with its elements sorted

array_to_string

Concatenates array elements into a string separated by a delimiter and using optional
string for empty values

generate_series

Creates an array containing a sequence of numbers

regexp_matches

Returns an array of all strings captured by capturing groups, in the order the groups them-
selves appear in the supplied regular expression against a string

string_to_array

Splits string into an array using supplied delimiter and optional string for empty values

Functiile Culorilor

Acest grup contine functii pentru manipularea culorilor.

Functia

Descriere

color_cmyk

Returneazi o reprezentare de tip sir a unei culori, in functie de componentele ei
cyan, magenta, galben si negru

color_cmyka

Returneazd o reprezentare de tip sir a unei culori, in functie de componentele ei
cyan, magenta, galben, negru si alpha (transparenta)

color_grayscale_average

Applies a grayscale filter and returns a string representation from a provided color

color_hsl Returneazi o reprezentare de tip sir a culorii, pe baza atributelor nuantei, saturatiei
si luminozitatii

color_hsla Returneazd o reprezentare de tip sir a culorii, pe baza atributelor nuantei, saturatie,
luminozitdtii si alpha (transparentd)

color_hsv Returneazd o reprezentare de tip sir a culorii, pe baza atributelor nuantei, saturatiei
si valorii

color_hsva Returneazi o reprezentare de tip sir a culorii, pe baza atributelor nuantei, saturatiei,

valorii si alpha (transparenta)

color_mix_rgb

Returns a string representing a color mixing the red, green, blue, and alpha values
of two provided colors based on a given ratio

color_part Returneazd o componenta specificd dintr-un sir de culoare, de exemplu, o compo-
nenta rosie sau o componentd alfa

color_rgb Returneazd o reprezentare de tip sir a culorii, pe baza componentelor rosie, verde
si albastrd

color_rgba Returneazi o reprezentare de tip sir a culorii, pe baza componentelor rosie, verde,

albastra si alpha (transparenta)

create_ramp

Returns a gradient ramp from a map of color strings and steps

darker Returneazid o culoare, de tip sir, mai Inchisa (sau mai deschisa)

lighter Returneazd o culoare, de tip sir, mai deschisd (sau mai inchisd)
project_color Returneazd o culoare din schema de culori a proiectului

ramp_color Returneazd o reprezentare de tip sir a culorii, dintr-un interval de culori

set_color_part

Seteazd o componenta de culoare specificd pentru un sir de culoare, cum ar fi o
componentd rosie sau o componentd alfa
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Conditional Functions

Acest grup contine functii care gestioneazd verificirile conditionale din expresii.

Functia

Descriere

CASE WHEN ... THEN | Evalueazd o expresie si returneazd un rezultat dacd este adevdrat. Aveti posibilitatea

... END sd testati mai multe conditii

CASE WHEN ... THEN | Evalueazd o expresie si returneaza diverse rezultate, in functie de valorile returnate,

... ELSE ... END true sau false. Aveti posibilitatea de a testa mai multe conditii

coalesce Returneaza prima valoare non-NULL din lista de expresii

if Teste o conditie si returneazd un rezultat diferit, in functie de verificarea conditionald

nullif(valuel, value2) Returns a null value if valuel equals value2 otherwise it returns valuel. This can be
used to conditionally substitute values with NULL.

try Tries an expression and returns its value if error-free, an alternative value (if provi-

ded) or Null if an error occurs

Cateva exemple:

* Trimite Tnapoi o valoare 1n cazul n care prima conditie este adevdratd, altfel, transmite o altd valoare:

CASE WHEN "software" LIKE '$QGIS%' THEN 'QGIS' ELSE 'Other' END

Conversions Functions

Acest grup contine functii pentru transformarea dintr-un tip de datd 1n altul (ex.: din sir in Intreg, din intreg n sir).

Functia Descriere

to_date Converteste un sir Intr-un obiect de tip datd

to_datetime | Converteste un sir Intr-un obiect datetime

to_dm Converts a coordinate to degree, minute

to_dms Converts coordinate to degree, minute, second

to_int Converteste un sir Intr-un numdr intreg

to_interval | Converteste un sir intr-un interval (poate fi folosit pentru a returna zilele, orele, lunile, etc dintr-o
datd)

to_real Converteste un sir Intr-un numdr real

to_string Converteste un numadr Intr-un sir

to_time Converteste un sir Intr-un obiect time

Functii Personalizate

This group contains functions created by the user. See Editorul de Functii for more details.

Functii pentru Data si Ora

Acest grup contine functii care gestioneazd datele calendaristice si ora.
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Functia Descriere

age Returneazi diferenta dintre doua date sau de tip datetimes, sub forma de interval

day Extrage ziua dintr-o datd sau dintr-o valoare datetime, sau numarul de zile dintr-un interval.

day_of_week Returneazid un numir corespunzitor zilei din saptimand, pentru data sau valoarea datetime speci-
ficatd

epoch Returns the interval in milliseconds between the unix epoch and a given date value

hour Extrage partea corespunzitoare orei dintr-o valoare datetime sau time, sau numarul de ore dintr-un
interval

minute Extrage partea corespunzitoare minutelor dintr-o valoare datetime sau time, sau numérul de minute
dintr-un interval.

month Extrage partea corespunzatoare lunii dintr-o valoare datetime sau time, sau numarul lunii dintr-un
interval.

now Returneazd data si ora curente

secundd Extrage partea corespunzdtoare secundelor dintr-o valoare time sau datetime, sau numarul de se-
cunde dintr-un interval

week Extrage numarul saptdmanii dintr-o valoare date sau datetime, sau numdrul de saptdmani dintr-un
interval

year Extracts the year part from a date or datetime, or the number of years from an interval

This group also shares several functions with the Conversions Functions ( to_date, to_time, to_datetime, to_interval)
and Functii pentru Siruri (format_date) groups.

Cateva exemple:

* Get today’s month and year in the ,,month_number/year” format:

format_date (now
Returns

'MM/yyyy")

70
/

0
'03/201

Besides these functions, subtracting dates, datetimes or times using the — (minus) operator will return an interval.

Adding or subtracting an interval to dates, datetimes or times, using the + (plus) and — (minus) operators, will return

a datetime.

¢ Get the number of days until QGIS 3.0 release:

to_date ('2017-09-29")
—-— Returns <interval:

- to_date (now () )
203 days>

The same with time:

to_datetime ('2017-09-29 12:00:00")
—— Returns <interval:

- to_datetime (now())
202.49 days>

Get the datetime of 100 days from now:

now ()

Returns <datetime:

+ to_interval ('100 days'")

2017-06-18 01:00:00>

Nota: Storing date and datetime and intervals on fields

The ability to store date, time and datetime values directly on fields may depend on the data source’s provider (e.g.,
Shapefile accepts date format, but not datetime or time format). The following are some suggestions to overcome this

limitation:

* date, Datetime and fime can be stored in text type fields after using the to_format () function.

* [Intervals can be stored in integer or decimal type fields after using one of the date extraction functions (e.g.,
day () to get the interval expressed in days)
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Fields and Values

Contine o listd de cAmpuri dintr-un strat.

Double-click a field name to have it added to your expression. You can also type the field name (preferably inside
double quotes) or its alias.

To retrieve fields values to use in an expression, select the appropriate field and, in the shown widget, choose between
10 Samples and All Unique. Requested values are then displayed and you can use the Search box at the top of the list
to filter the result. Sample values can also be accessed via right-clicking on a field.

To add a value to the expression you are writing, double-click on it in the list. If the value is of a string type, it should
be simple quoted, otherwise no quote is needed.

Files and Paths Functions

This group contains functions which manipulate file and path names.

Functia Descriere

base_file_name | Returns the base name of the file without the directory or file suffix.

file_exists Returns true if a file path exists.

file_name Returns the name of a file (including the file extension), excluding the directory.
file_path Returns the directory component of a file path, without the file name

file_size Returns the size (in bytes) of a file.

file_suffix Returns the file extension from a file path.

is_directory Returns true if a path corresponds to a directory.

is_file Returns true if a path corresponds to a file.

Functii pentru Potrivirea Fuzzy

Acest grup contine functii pentru comparatii fuzzy intre valori.

Functia Descriere

hamming_distance Returneazd numairul de caractere la pozitiile corespunzdtoare acelora din sirurilor
de intrare, ale caror caractere sunt diferite

levensheim Returneazd numérul minim de modificdri de caractere (inserdri, stersituri sau In-

locuiri) necesare pentru a schimba un sir intr-altul. Mésoard similitudinea dintre
douad siruri

longest_common_substring | Returneaza cel mai lung subsir comun dintre doud siruri

soundex Returneazd reprezentarea Soundex a unui sir de caractere

Functii Generale

This group contains general assorted functions.
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Functia Descriere

env Gets an environment variable and returns its content as a string. If the variable is not
found, NULL will be returned.

eval Evaluates an expression which is passed in a string. Useful to expand dynamic parameters

passed as context variables or fields.

is_layer_visible

Returns true if a specified layer is visible

layer_property

Returneazd o proprietate a unui strat sau o valoare a metadatelor sale. Aceasta poate fi
numele stratului, crs-ul, tipul geometriei, numarul de entititi. ..

var

Returns the value stored within a specified variable. See Variabile below

with_variable

Creates and sets a variable for any expression code that will be provided as a third argu-
ment. Useful to avoid repetition in expressions where the same value needs to be used
more than once.

Functii Geometrice

This group contains functions that operate on geometry objects (e.g. buffer, transform, $area).

Functia Descriere

$area Returneazi aria entititii curente

$geometry Returneazd geometria entitdtii curente (se poate folosi pentru prelucrarea cu alte
functii)

$length Returneazd lungimea entititii curente de tip linie

$perimeter Returneazd perimetrul entitdtii curente de tip poligon

$x Returns the X coordinate of the current feature

$x_at(n) Returns the X coordinate of the nth node of the current feature’s geometry

$y Returns the Y coordinate of the current feature

$y_at(n) Returns the Y coordinate of the nth node of the current feature’s geometry

angle_at_vertex

Returns the bisector angle (average angle) to the geometry for a specified vertex on
a linestring geometry. Angles are in degrees clockwise from north

area Returneazi aria unei entitati de geometrie poligonald. Calculele sunt in Sistemul
de Referinta Spatiald al acestei geometrii

azimuth Returns the north-based azimuth as the angle in radians measured clockwise from
the vertical on point_a to point_b

boundary Returns the closure of the combinatorial boundary of the geometry (ie the topolo-
gical boundary of the geometry - see also Boundary).

bounds Returns a geometry which represents the bounding box of an input geometry. Cal-

culations are in the Spatial Reference System of this geometry (see also Bounding
boxes)

bounds_height

Returns the height of the bounding box of a geometry. Calculations are in the
Spatial Reference System of this geometry

bounds_width

Returns the width of the bounding box of a geometry. Calculations are in the Spatial
Reference System of this geometry

buffer Returns a geometry that represents all points whose distance from this geometry is
less than or equal to distance. Calculations are in the Spatial Reference System of
this geometry (see also Buffer)

buffer_by_m Creates a buffer along a line geometry where the buffer diameter varies according
to the M values at the line vertices (see also Variable width buffer (by M value))

centroid Returns the geometric center of a geometry (see also Centroids)

closest_point

Returneazd cel mai apropiat punct al unei geometrii fatd de o alta

collect_geometries

Collects a set of geometries into a multi-part geometry object (see also Collect ge-
ometries)

combine

Returneazi combinatia a doud geometrii

Se continua pe pagina urmatoare
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Tabelul 14.3 - continuare din pagina precedenta

Functia

Descriere

contains(a,b)

Returneazi 1 (true) dacd si numai daci nici un punct al geometriei b nu se afla in
exteriorul geometriei a, si cel putin un punct din interiorul Iui b se afld 1n interiorul
lui a

convex_hull

Returns the convex hull of a geometry (this represents the minimum convex geo-
metry that encloses all geometries within the set) (see also Convex hull)

crosses Returneazd 1 (true) dacd geometriile respective au unele puncte interioare, dar nu
toate, in comun

difference(a,b) Returns a geometry that represents that part of geometry a that does not intersect
with geometry b (see also Difference)

disjoint Returneazi 1 (true) dacéd geometriile nu partajeaza nici un fel de spatiu

distance Returns the minimum distance (based on Spatial Reference System) between two

geometries in projected units

distance_to_vertex

Returns the distance along the geometry to a specified vertex

end_point

Returns the last node from a geometry (see also Extract specific vertices)

extend

Extends the start and end of a linestring geometry by a specified amount (see also
Extend lines)

exterior_ring

Returns a line string representing the exterior ring of a polygon geometry, or null
if the geometry is not a polygon

extrude(geom,x,y)

Returns an extruded version of the input (Multi-) Curve or (Multi-)Linestring ge-
ometry with an extension specified by X and Y

flip_coordinates

Returns a copy of the geometry with the X and Y coordinates swapped (see also
Swap X and Y coordinates)

force_rhr

Forces a geometry to respect the Right-Hand-Rule (see also Force right-hand-rule)

geom_from_gml

Returneazd geometria dintr-o reprezentare GML a unei geometrii

geom_from_wkt

Returneazd o geometrie creatd dintr-o reprezentare Well-Known Text (WKT)

geom_to_wkt

Returneazd reprezentarea Well-Known Text (WKT) a unei geometrii, fard meta-
datele SRID

geometrie

Returneazd geometria unei entitdti

geometry_n

Returneazi geometria n dintr-o colectie de geometrii, sau null dacd geometria de
intrare nu reprezintd o colectie

hausdorff_distance

Returns basically a measure of how similar or dissimilar two geometries are, with
a lower distance indicating more similar geometries

inclination

Returns the inclination measured from the zenith (0) to the nadir (180) on point_a
to point_b

interior_ring_n

Returneazi inel interior n dintr-o geometrie poligonald, sau null dacd geometria de
intrare nu reprezinta un poligon

intersection Returns a geometry that represents the shared portion of two geometries (see also
Intersection)
intersects Testeaza dacd o geometrie intersecteazd o alta. Returneazi 1 (true) daca geometri-

ile se intersecteaza spatial (partajeaza oricare parte din spatiu) si O In caz contrar

intersects_bbox

Tests whether a geometry’s bounding box overlaps another geometry’s bounding
box. Returns 1 (true) if the geometries spatially intersect (share any portion of
space) their bounding box, or 0 if they don’t

is_closed Returns true if a line string is closed (start and end points are coincident), false if a
line string is not closed, or null if the geometry is not a line string
length Returneazd lungimea unei entititi cu geometria de tip linie (sau lungimea unui sir

de caractere)

line_interpolate_angle

Returns the angle parallel to the geometry at a specified distance along a linestring
geometry. Angles are in degrees clockwise from north.

line_interpolate_point

Returns the point interpolated by a specified distance along a linestring geometry.
(see also Interpolate point on line)

line_locate_point

Returns the distance along a linestring corresponding to the closest position the
linestring comes to a specified point geometry.

Se continua pe pagina urmatoare

14.2. Expresii

311




QGIS 3.10 User Guide

Tabelul 14.3 - continuare din pagina precedenta

Functia

Descriere

line_merge

Returns a (Multi-)LineString geometry, where any connected LineStrings from the
input geometry have been merged into a single linestring.

line_substring

Returns the portion of a line or curve geometry falling betweeen specified start and
end distances (measured from the beginning of the line) (see also Line substring)

m

Returns the M value of a point geometry

make_circle

Creates a circular geometry based on center point and radius

make_ellipse

Creates an elliptical geometry based on center point, axes and azimuth

make_line

Creates a line geometry from a series or an array of point geometries

make_point(x,y,z,m)

Returns a point geometry from X and Y (and optional Z or M) values

make_point_m(x,y,m)

Returns a point geometry from X and Y coordinates and M values

make_polygon

Creeazd o geometrie de tip poligon, dintr-un inel exterior si dintr-o serie de geo-
metrii inelare interioare

make_rectangle_3points

Creates a rectangle from 3 points

make_regular_polygon

Creates a regular polygon

make_square

Creates a square from a diagonal

make_triangle

Creates a triangle polygon

minimal_circle

Returns the minimal enclosing circle of an input geometry (see also Minimum en-
closing circles)

nodes_to_points

Returns a multipoint geometry consisting of every node in the input geometry (see
also Extract vertices)

num_geometries

Returneazd numarul de geometrii dintr-o colectie geometricd, sau null dacid geo-
metria de intrare nu reprezinta o colectie

num_interior_rings

Returneazd numadrul de inele interioare dintr-un poligon sau dintr-o colectie geo-
metricd, sau null dacd geometria de intrare nu reprezintd un poligon sau o colectie

num_points

Returneazd numarul de vertecsi dintr-o geometrie

num_rings

Returneazd numdrul de inele (incluzand inelele exterioare) dintr-un poligon sau
dintr-o colectie geometricd, sau null dacd geometria de intrare nu reprezintd un
poligon sau o colectie

offset_curve

Returns a geometry formed by offsetting a linestring geometry to the side. Distances
are in the Spatial Reference System of this geometry. (see also Offset lines)

order_parts

Ordoneazd partile unei MultiGeometrii dupd anumite criterii

oriented_bbox

Returns a geometry representing the minimal oriented bounding box of an input
geometry (see also Oriented minimum bounding box)

overlaps Testeazd dacd o geometrie se suprapune peste alta. Returneazd 1 (true) dacd ge-
ometriile partajeazd un spatiu, sunt de aceeasi dimensiune, dar nu sunt complet
continute una in cealalta

perimeter Returneazd perimetrul unei entitédti de geometrie poligonald. Calculele sunt 1n Sis-
temul de Referintd Spatiald al acestei geometrii

point_n Returns a specific node from a geometry (see also Extract specific vertices)

point_on_surface

Returns a point guaranteed to lie on the surface of a geometry (see also Point on
Surface)

pole_of_inaccessibility

Calculates the approximate pole of inaccessibility for a surface, which is the most
distant internal point from the boundary of the surface (see also Pole of inaccessi-
bility)

proiect Returns a point projected from a start point using a distance, a bearing (azimuth)
and an elevation in radians (see also Project points (Cartesian))

relate Testeaza sau returneazd Modelul Dimensional Extins cu 9 Intersectii (DE-9IM), de
reprezentare a relatiilor dintre doud geometrii

reverse Reverses the direction of a line string by reversing the order of its vertices (see also

Reverse line direction)

segments_to_lines

Returns a multi line geometry consisting of a line for every segment in the input
geometry (see also Explode lines)

shortest_line

Returneazd cea mai scurtd linie care uneste doud geometrii. Linia rezultatd va n-
cepe la geometria 1 si se va incheia la geometria 2

Se continua pe pagina urmatoare
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Functia Descriere

simplify Simplifies a geometry by removing nodes using a distance based threshold (see also
Simplify)

simplify_vw Simplifies a geometry by removing nodes using an area based threshold (see also
Simplify)

single_sided_buffer Returns a geometry formed by buffering out just one side of a linestring geometry.
Distances are in the Spatial Reference System of this geometry (see also Single
sided buffer)

smooth Smooths a geometry by adding extra nodes which round off corners in the geometry
(see also Smooth)

start_point Returns the first node from a geometry (see also Extract specific vertices)

sym_difference Returns a geometry that represents the portions of two geometries that do not in-
tersect (see also Symmetrical difference)

tapered_buffer Creates a buffer along a line geometry where the buffer diameter varies evenly over
the length of the line (see also Tapered buffers)

touches Testeaza dacd o geometrie o atinge pe alta. Returneaza 1 (true) daca geometriile
respective au cel putin un punct in comun, dar interioarele lor nu se intersecteaza

transform Returns the geometry transformed from the source CRS to the destination CRS
(see also Reproject layer)

translate Returns a translated version of a geometry. Calculations are in the Spatial Reference
System of the geometry (see also Translate)

union Returneazi o geometrie care reprezintd setul de puncte reunit al geometriilor

wedge_buffer Returns a wedge shaped buffer originating from a point geometry given an angle
and radii (see also Create wedge buffers)

within (a,b) Testeaza dacd o geometrie este continutd In alta. Returneazd 1 (true) dacd geome-
tria a este complet inclusd in geometria b

X Returns the X coordinate of a point geometry, or the X coordinate of the centroid
for a non-point geometry

X_max Returns the maximum X coordinate of a geometry. Calculations are in the Spatial
Reference System of this geometry

X_min Returns the minimum X coordinate of a geometry. Calculations are in the Spatial
Reference System of this geometry

y Returns the Y coordinate of a point geometry, or the Y coordinate of the centroid
for a non-point geometry

y_max Returns the maximum Y coordinate of a geometry. Calculations are in the Spatial
Reference System of this geometry

y_min Returns the minimum Y coordinate of a geometry. Calculations are in the Spatial
Reference System of this geometry

z Returns the Z coordinate of a point geometry

Cateva exemple:

¢ Return the X coordinate of the current feature’s centroid:

’x( Sgeometry )

 Trimite fnapoi o valoare in functie de suprafata entitatii:

’CASE WHEN S$area > 10 000 THEN 'Larger' ELSE 'Smaller' END

* You can manipulate the current geometry using the variable $geomet ry to create a buffer or get a point on
the geometry’s surface:

buffer( $geometry, 10 )
point_on_surface( $Sgeometry )

¢ Given a point feature, generate a closed line (using make_11ine) around the point’s geometry:
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make_line (
—-— using an array of points placed around the original
array_foreach (
—-— list of angles for placing the projected points (every 90°)
array:=generate_series( 0, 360, 90 ),
—— translate the point 20 units in the given direction (angle)
expression:=project ( $geometry, distance:=20, azimuth:=radians( @element ).
)

)

Layout Functions

This group contains functions to manipulate print layout items properties.

Functia Descriere
item_variables | Returns a map of variables from a layout item inside this print layout

An example:

* Get the scale of the «Map 0» in the current print layout:

map_get ( item_variables('Map 0'), 'map_scale')

Map Layers

This group contains a list of the available layers in the current project. This offers a convenient way to write expressions
referring to multiple layers, such as when performing aggregates, attribute or spatial queries.

It also provides some convenient functions to manipulate layers.

Functia | Descriere
deco- Takes a layer and decodes the uri of the underlying data provider. Available information depends on
de_uri the data provider type.

Maps Functions

This group contains functions to create or manipulate keys and values of map data structures (also known as dictionary
objects, key-value pairs, or associative arrays). Unlike the /ist data structure where values order matters, the order of
the key-value pairs in the map object is not relevant and values are identified by their keys.
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Functia Descriere

from_json | Loads a json-formatted string

hsto- Creates a map from a hstore-formatted string

re_to_map

json_to_map Creates a map from a json-formatted string

map Returns a map containing all the keys and values passed as pair of parameters

map_akeys | Returns all the keys of a map as an array

map_avals | Returns all the values of a map as an array

map_concat| Returns a map containing all the entries of the given maps. If two maps contain the same key, the
value of the second map is taken.

map_delete | Returns a map with the given key and its corresponding value deleted

map_exist | Returns true if the given key exists in the map

map_get Returns the value of a map, given it’s key

map_insert | Returns a map with an added key/value

map_to_hstgréMerges map elements into a hstore-formatted string

map_to_jsonl Merges map elements into a json-formatted string

to_json Creates a json-formatted string from a map, an array or other value

Functiile Matematice

Acest grup contine functii matematice (ex.: raddcina pétratd, sin si cos).

Functia Descriere

abs Returneazd valoarea absolutd a unui numar

acos Returneaza cosinusul invers al unei valori, in radiani

asin Returneazai sinusul invers al unei valori, in radiani

atan Returns the inverse tangent of a value in radians

atan2(y,x) Returns the inverse tangent of Y/X by using the signs of the two arguments to determine the

quadrant of the result

azimuth(a,b)

Returneazd azimutul, In functie de nord, ca unghiul masurat in radiani, In sens orar, pe verticala,
de la punctul a la punctul b

ceil Rotunjeste 1n sus un numar

clamp Restrictioneazd Intr-un interval specificat o valoare de intrare

cos Returns the cosine of an angle in radians

degrees Converteste din radiani In grade

exp Returneaza exponentul unei valori

floor Rotunjeste 1n jos un numar

inclination Returns the inclination measured from the zenith (0) to the nadir (180) on point_a to point_b.

In Returneazd logaritmul natural al expresiei transmise

log Returneazd valoarea logaritmului pentru valoarea si baza transmise

log10 Returneazi valoarea logaritmului in baza 10 pentru expresia transmisa

max Returns the largest not null value in a set of values

min Returns the smallest not null value in a set of values

pi Returneazd valoarea pi, pentru calcule

radians Converteste din grade 1n radiani

rand Returneazd un numar aleator intreg, in intervalul specificat de argumentele minim si maxim
(inclusiv).

randf Returneazad un numadr aleator zecimal, 1n intervalul specificat de argumentele minim si maxim
(inclusiv)

round Rotunjeste la numarul de pozitii zecimale

scale_exp Transforma o valoare datd dintr-un domeniu de intrare la un interval de iesire, folosind o curba

exponentiald

scale_linear

Transforma o valoare datd dintr-un domeniu de intrare la un interval de iesire, folosind o inter-
polare liniara

Se continud pe pagina urmatoare
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Tabelul 14.4 - continuare din pagina precedenta

Functia Descriere

sin Returns the sine of an angle in radians

sqrt Returneaza raddcina pétratd a unei valori

tan Returns the tangent of an angle in radians
Operatori

Acest grup cuprinde operatorii (ex.: +, -, ¥). De notat ca pentru majoritatea functiilor matematice de mai jos, in
cazul 1n care una dintre intréri are valoarea NULL, atunci rezultatul este NULL.

Functia Descriere

a+b Adunarea a doud valori (a plus b)

a-b Sciderea a doud valori (a minus b)

a*b Inmultirea a doud valori (a inmultit cu b)

a/b Impartirea a doua valori (a impartit la b)

a%b Restul impértirii Iui a la b (ex.: 7 % 2 = 1, sau 2 se potriveste de trei ori in 7,
avand restul 1)

a”b Puterea a doua valori (de exemplu, 222=4 or 2"3=8)

a<b Compara doua valori si le evalueaza la 1, dacd valoarea din stinga este mai micd
decit cea din dreapta. (a este mai mic decat b)

a<=b Compares two values and evaluates to 1 if the left value is less than or equal to
the right value

a<>b Compard doud valori, si le evalueaza la 1 dacd acestea nu sunt egale

a=b Compara doud valori si le evalueazd la 1, dacd acestea sunt egale

al=b a si b nu sunt egale

a>b Compara doua valori si le evalueazd la 1, daca valoarea din stdnga este mai mare
decit cea din dreapta (a este mai mare decat b)

a>=b Compara doua valori si le evalueazd la 1, daca valoarea din stinga este mai mare
sau egald cu cea din dreapta

a~b a se potriveste cu expresia regulatd b

I Imbind doua valori intr-un sir. Dacd una dintre valori este NULL, atunci rezul-
tatul va fi NULL.

«\n» Introduce o noud linie intr-un sir

LIKE Returneazd 1 daca primul parametru se potriveste cu modelul furnizat

ILIKE Returneaza 1 daca primul parametru se potriveste, in mod insensibil la context,
cu modelul furnizat. (ILIKE poate fi folosit in loc de LIKE, pentru a realiza o
identificare insensibild la context)

alSb Stabileste dacid doud valori sunt identice. Returneazd 1 daca a este similar cu b

aORb Returns 1 when condition a or condition b is true

a AND b Returns 1 when conditions a and b are true

NOT Neagd o conditie

,,Column_name”

Value of the field Column_name, take care to not be confused with simple quote,
see below

«sir»

o valoare de tip sir; a se vedea mai sus, pentru a nu face confuzie cu ghilimelele
duble

NULL valoarea NULL

aIS NULL a nu are nici o valoare

a IS NOT NULL a are o valoare

a IN (valuel[,value]) a se afld in lista de valori

a NOT IN (valuel[,value])

a nu se afla 1n lista de valori

Cateva exemple:

* Imbind un sir cu o valoare din numele unei coloane:
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"My feature''s id is: ' || "gid"

o Test if the ,description” attribute field starts with the «Hello» string in the value (note the position of the %

character):

’"description" LIKE 'Hello%'

Processing Functions

This group contains functions that operate on processing algorithms.

Functia Descriere

parameter | Returns the value of a processing algorithm input parameter

Rasters Functions

This group contains functions to operate on raster layer.

Descriere
Returns statistics from a raster layer
Returns the raster band value at the provided point

Functia
raster_statistic
raster_value

Record and Attributes Functions

Acest grup contine functii care opereaza asupra identificatorilor de Inregistrare.

Functia Descriere

$currentfeature Returneazd entitatea care este evaluatd in mod curent. Se poate utiliza cu functia
«atribut» pentru a evalua valorile atributelor din entitatea curentd.

$id Returneazd id-ul entitdtii din rdndul curent

atribut Returns the value of a specified attribute from a feature

attributes Returns a map of all attributes from a feature, with field names as map keys

get_feature

Returns the first feature of a layer matching a given attribute value

get_feature_by_id

Returns the feature of a layer matching the given feature ID

is_selected

Returns if a feature is selected

num_selected

Returns the number of selected features on a given layer

represent_value

widget types)

Returns the configured representation value for a field value (convenient with some

sql_fetch_and_increment

Manage autoincrementing values in SQLite databases

uuid

characters long.

Generates a Universally Unique Identifier (UUID) for each row. Each UUID is 38

Cateva exemple:

* Returneazd prima entitate din stratul ,,LayerA”, al carui camp ,,id” are aceeasi valoare ca si cAmpul ,,nume” al
entitdtii curente (un fel de relatie):

get_feature (

'layerA', 'id', attribute( S$currentfeature, 'name') )

* Se calculeaza aria entitdtii imbinate, din exemplul anterior:

area( geometry( get_feature( 'layerA', 'id', attribute( $currentfeature, 'name
=') ) ) )
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Functii pentru Siruri

Acest grup contine functii care opereazd asupra sirurilor, (de ex: inlocuirea, conversia In majuscule).

Functia Descriere

char Returns the character associated with a unicode code

concat Concateneaza mai multe siruri intr-unul

format Formateaza un sir folosind argumentele furnizate

format_date Formateaza un tip de datd sau un sir intr-un format personalizat de tip text

format_number

Returneazi un numér formatat, cu separatorul local pentru mii (trunchiaza, de asemenea,
la numérul de cifre specificate)

left(string, n)

Returneazd un subsir care contine n caractere din stanga sirului

length Returneazi lungimea unui sir (sau lungimea unei entitéti cu geometria de tip linie)
lower Converteste un sir in litere mici
Ipad Returns a string padded on the left to the specified width, using the fill character

regexp_match

Returns the first matching position matching a regular expression within a string, or 0 if
the substring is not found

regexp_replace

Returneaza sirul inlocuit cu expresia regulatd furnizata

regexp_substr

Returneazi portiunea dintr-un sir care se potriveste cu expresia regulatd specificatd

replace

Returns a string with the supplied string, array, or map of strings replaced by a string, an
array of strings or paired values

right(string, n)

Returneazd un subsir care contine n caractere din stanga sirului

rpad Returns a string padded on the right to the specified width, using the fill character

strpos Returns the first matching position of a substring within another string, or 0 if the substring
is not found

substr Returneazi o parte dintr-un sir

title Converteste, in nume proprii, toate cuvintele unui sir (toate cuvintele fiind scrise cu mi-
nuscule, avand o majusculd la Inceput).

trim Elimina toate spatiile albe de la inceputul si de la sfarsitul unui sir (spatii, tab-uri, etc)

upper Converteste un sir Tn majuscule.

wordwrap Returns a string wrapped to a maximum/minimum number of characters

About fields concatenation

You

can concatenate strings or field values using either | | or + operators or the concat function, with some special

characteristics:

* The + operator also means sum up expression, so if you have an integer (field or numeric value) operand, this
can be error prone and you better use the others:

'My feature''s id is: ' + "gid" => triggers an error as gid is an integer

¢ When any of the arguments is a NULL value, either | | or + will return a NULL value. To return the other
arguments regardless the NULL value, you may want to use the concat function:

"country_name" || NULL => NULL

concat ('My feature''s id is: ', NULL) => My feature's id is

concat ("firstname", "nickname", "lastname") => Chuck Norris (if empty nickname)
"firstname" + "nickname" + "lastname" => NULL (if one field is empty)

¢ For other cases, do at your convenience:
'My country is ' + "country_name" + ' (' + "country_code" + ')'

'My country is ' || "country_name" || ' (' || "country_code" || ")'
concat ('My country is ' (', "country_code", ")'")

# All the above return: My country is France (FR)

1
4

"country_name",
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Variabile

This group contains dynamic variables related to the application, the project file and other settings. The availability
of variables depends on the context:

o din dia]ogul 8‘ Select by expression

e din dialogul Field calculator

* din dialogul cu proprietitile stratului

* from the print layout

To use these variables in an expression, they should be preceded by the @ character (e.g, @row_number).

Functia

Descriere

algorithm_id

The unique ID of an algorithm

atlas_feature

The current atlas feature (as feature object)

atlas_featureid

The current atlas feature ID

atlas_featurenumber

The current atlas feature number in the layout

atlas_filename

The current atlas file name

atlas_geometry

The current atlas feature geometry

atlas_layerid

The current atlas coverage layer ID

atlas_layername

The current atlas coverage layer name

atlas_pagename

The current atlas page name

atlas_totalfeatures

The total number of features in atlas

canvas_cursor_point

The last cursor position on the canvas in the project’s geographical coordinates

cluster_color

The color of symbols within a cluster, or NULL if symbols have mixed colors

cluster_size

The number of symbols contained within a cluster

current_feature

The feature currently being edited in the attribute form or table row

current_geometry

The geometry of the feature currently being edited in the form or the table row

fullextent_maxx

Maximum x value from full canvas extent (including all layers)

fullextent_maxy

Maximum y value from full canvas extent (including all layers)

fullextent_minx

Minimum x value from full canvas extent (including all layers)

fullextent_miny

Minimum y value from full canvas extent (including all layers)

geometry_part_count

The number of parts in rendered feature’s geometry

geometry_part_num

The current geometry part number for feature being rendered

geometry_point_count

The number of points in the rendered geometry’s part

geometry_point_num

The current point number in the rendered geometry’s part

grid_axis The current grid annotation axis (eg, «x» for longitude, «y» for latitude)
grid_number The current grid annotation value

item_id The layout item user ID (not necessarily unique)

item_uuid The layout item unique ID

layer The current layer

layer_id The ID of current layer

layer_name The name of current layer

layout_dpi The composition resolution (DPT)

layout_name

The layout name

layout_numpages

The number of pages in the layout

layout_page

The page number of the current item in the layout

layout_pageheight

The active page height in the layout (in mm)

layout_pagewidth

The active page width in the layout (in mm)

legend_column_count

The number of columns in the legend

legend_filter_by_map

Indicates if the content of the legend is filtered by the map

legend_filter_out_atlas

Indicates if the atlas is filtered out of the legend

legend_split_layers

Indicates if layers can be split in the legend

legend_title

The title of the legend

Se continua pe pagina urmatoare
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Tabelul 14.8 - continuare din pagina precedenta

Functia

Descriere

legend_wrap_string

The character(s) used to wrap the legend text

map_crs

The Coordinate reference system of the current map

map_Crs_acronym

The acronym of the Coordinate reference system of the current map

map_crs_definition

The full definition of the Coordinate reference system of the current map

map_crs_description

The name of the Coordinate reference system of the current map

map_crs_ellipsoid

The acronym of the ellipsoid of the Coordinate reference system of the current map

map_crs_proj4

The Proj4 definition of the Coordinate reference system of the current map

map_crs_wkt

The WKT definition of the Coordinate reference system of the current map

map_extent

The geometry representing the current extent of the map

map_extent_center

The point feature at the center of the map

map_extent_height

The current height of the map

map_extent_width

The current width of the map

map_id

The ID of current map destination. This will be «canvas» for canvas renders, and
the item ID for layout map renders

map_layer_ids

The list of map layer IDs visible in the map

map_layers The list of map layers visible in the map
map_rotation The current rotation of the map
map_scale The current scale of the map

map_units The units of map measurements

notification_message

Content of the notification message sent by the provider (available only for actions
triggered by provider notifications).

parent

Refers to the current feature in the parent layer, providing access to its attributes
and geometry when filtering an aggregate function

project_abstract

The project abstract, taken from project metadata

project_area_units

The area unit for the current project, used when calculating areas of geometries

project_author

The project author, taken from project metadata

project_basename

The basename of current project’s filename (without path and extension)

project_creation_date

The project creation date, taken from project metadata

project_crs

The Coordinate reference system of the project

project_crs_arconym

The acronym of the Coordinate reference system of the project

project_crs_definition

The full definition of the Coordinate reference system of the project

project_crs_description

The description of the Coordinate reference system of the project

project_crs_ellipsoid

The ellipsoid of the Coordinate reference system of the project

project_crs_proj4

The Proj4 representation of the Coordinate reference system of the project

project_crs_wkt

The WKT (well known text) representation of the coordinate reference system of
the project

project_distance_units

The distance unit for the current project, used when calculating lengths of geome-
tries and distances

project_ellipsoid

The name of the ellipsoid of the current project, used when calculating geodetic
areas or lengths of geometries

project_filename

The filename of the current project

project_folder

The folder of the current project

project_home

The home path of the current project

project_identifier

The project identifier, taken from the project’s metadata

project_keywords

The project keywords, taken from the project’s metadata

project_last_saved

Date/time when project was last saved.

project_path

The full path (including file name) of the current project

project_title

The title of current project

project_units

The units of the project’s CRS

qgis_locale

The current language of QGIS

qgis_os_name

The current Operating system name, eg «windows», «linux» or «osx»

qgis_platform

The QGIS platform, eg «desktop» or «server»

qgis_release_name

The current QGIS release name

Se continua pe pagina urmatoare
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Tabelul 14.8 - continuare din pagina precedenta

Functia Descriere

qgis_short_version The current QGIS version short string

ggis_version The current QGIS version string

qgis_version_no The current QGIS version number

row_number Stocheaza numaérul randului curent

snapping_results Gives access to snapping results while digitizing a feature (only available in add
feature)

scale_value The current scale bar distance value

symbol_angle The angle of the symbol used to render the feature (valid for marker symbols only)

symbol_color The color of the symbol used to render the feature

symbol_count The number of features represented by the symbol (in the layout legend)

symbol_id The Internal ID of the symbol (in the layout legend)

symbol_label The label for the symbol (either a user defined label or the default autogenerated
label - in the layout legend)

user_account_name The current user’s operating system account name

user_full_name The current user’s operating system user name

valoare The current value

with_variable Allows setting a variable for usage within an expression and avoid recalculating the
same value repeatedly

Cateva exemple:

¢ Return the X coordinate of a map item center in layout:

X ( map_get ( item_variables( 'mapl'), 'map_extent_center' ) )

¢ Return, for each feature in the current layer, the number of overlapping airport features:

filter:=intersects( $geometry, geometry( @parent

aggregate ( layer:='airport', aggregate:='count', expression:="code",

Get the object_id of the first snapped point of a line:

with_variable (
'first_snapped_point',
array_first ( @snapping_results ),
attribute(
get_feature_by_id(
map_get ( @Rfirst_snapped_point, 'layer' ),
map_get ( @Rfirst_snapped_point, 'feature_id' )
) 14
'object_id'

Functii Recente

This group contains recently used functions. Depending on the context of its usage (feature selection, field calculator,
generic), recently applied expressions are added to the corresponding list (up to ten expressions), sorted from more

to less recent. This makes it easy to quickly retrieve and reapply previously used expressions.

14.2. Expresii
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14.2.3 Editorul de Functii

With the Function Editor tab, you are able to write your own functions in Python language. This provides a handy
and comfortable way to address particular needs that would not be covered by the predefined functions.

(&) Select by Expression - airports ? X

Expression Function Editor

" personalFunctions 3 2
-» default 4  (@qgsfunction(args="auto', -group='Custom')
5 — def-my_sum(valuel, value2, feature, parent):
e i
7 Calculates-the sum-of the two-parameters-valuel-ang-value2.
8 <h2>Example usage:</h2>
8 - <ul>
10 <li=my_sum(5,-8) > 13</li>
11 <li=my_sum("field1", "field2")- = 42</li=
12 <ful>
13 o
14 return valuel +value2 v
< >
P Save and Load Functions
w_Help
""Define-a-new function-using the-@qgsfunction -decorator. "
The function-accepts the following parameters
:-param [any]: -Define-any-parameters-you-want to-pass-to-your-function-before
the following -arguments.
:-param feature: The current feature
:-param-parent: The QgsExpression-object
:-param-context: If there is-an-argument called-” * context™ " found at the last
position, -this variable -will-contain-a-* ~ QgsExpressionContext™

object, that gives-access to-various -additional information-like

o < j >

Help Zoom to Features | | & Select features | Close

Fig. 14.66: Fila Editorului de Functii

To create a new function:

1. Press the S New Fie button.
2. Enter a name to use in the form that pops up and press OK.

A new item of the name you provide is added in the left panel of the Function Editor tab; this is a Python . py
file based on QGIS template file and stored in the /python/expressions folder under the active user
profile directory.

3. The right panel displays the content of the file: a python script template. Update the code and its help according
to your needs.

4. Press the > Save and Load Functions button. The function you wrote is added to the functions tree in the
Expression tab, by default under the Custom group.

5. Enjoy your new function.

6. If the function requires improvements, enable the Function Editor tab, do the changes and press again the >
Save and Load Functions button to make them available in the file, hence in any expression tab.

Custom Python functions are stored under the user profile directory, meaning that at each QGIS startup, it will auto
load all the functions defined with the current user profile. Be aware that new functions are only saved in the /
python/expressions folder and not in the project file. If you share a project that uses one of your custom
functions you will need to also share the . py file in the /python/expressions folder.
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Iatd un scurt exemplu cu privire la modul de creare a propriilor functii:

from ggis.core import *
from ggis.gui import *

@ggsfunction (args='auto', group='Custom')
def my_sum(valuel, value2, feature, parent):
Calculates the sum of the two parameters valuel and valuel.
<h2>Example usage:</h2>
<ul>
<li>my_sum(5, 8) —-> 13</1i>
<li>my_sum("fieldl", "field2") -> 42</1i>
</ul>

men

return valuel + value?2

The short example creates a function my__ sum that will give you a function with two values. When using the ar—
gs='auto' function argument the number of function arguments required will be calculated by the number of
arguments the function has been defined with in Python (minus 2 - feature, and parent).

This function can then be used in expressions:

() select by Expression - airports x
Expression Function Editor

4 Show
= + || - f * || ~ 1] ( y | N how Help
) > 100 irgrgresgates -
Cg|g)|r- Calculates the sum of the two parameters
Ceonditionals valuel ?I'?d’\f_al_uel.
Conversions Example usage
o * my_sum(5, 8} -= 13
mean_value * my_sum(field1", field2") -» 42
Ay _Surm
Date and Time
Fields and Values
Fuzzy Matching
General
Geometry
Map Layers
Maps

{vwv v

Fw o T T

Qutput preview: 1

Help Zoom to Features | | &7 Select features |+ Cloze

Fig. 14.67: Custom Function added to the Expression tab

Mai multe informatii despre crearea de cod Python pot fi gésite in PyQGIS-Developer-Cookbook.
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14.3 Lucrul cu Tabela de Atribute

The attribute table displays information on features of a selected layer. Each row in the table represents a feature
(with or without geometry), and each column contains a particular piece of information about the feature. Features
in the table can be searched, selected, moved or even edited.

14.3.1 Foreword: Spatial and non-spatial tables

QGIS allows you to load spatial and non-spatial layers. This currently includes tables supported by OGR and delimited
text, as well as the PostgreSQL, MSSQL, SpatiaLite, DB2 and Oracle provider. All loaded layers are listed in the
Layers panel. Whether a layer is spatially enabled or not determines whether you can interact with it on the map.

Non-spatial tables can be browsed and edited using the attribute table view. Furthermore, they can be used for field
lookups. For example, you can use columns of a non-spatial table to define attribute values, or a range of values that
are allowed, to be added to a specific vector layer during digitizing. Have a closer look at the edit widget in section
Attributes Form Properties to find out more.

14.3.2 Introducing the attribute table interface

To open the attribute table for a vector layer, activate the layer by clicking on it in the Panoul Straturilor. Then, from
[==] [===]
the main Layer menu, choose Open Attribute Table. 1t is also possible to right-click on the layer and choose

[==]
Open Attribute Table from the drop-down menu, or to click on the Open Attribute Table button in the Attributes
toolbar. If you prefer shortcuts, F 6 will open the attribute table. Shift+F 6 will open the attribute table filtered to
selected features and Ct r1+F 6 will open the attribute table filtered to visible features.

This will open a new window that displays the feature attributes for the layer (figure_attributes_table). According to
the setting in Settings [7] Options [2] Data sources menu, the attribute table will open in a docked window or a regular
window. The total number of features in the layer and the number of currently selected/filtered features are shown in
the attribute table title, as well as if the layer is spatially limited.

[ regions :: Features Total: 26, Filtered: 26, Selected: 4 . o «x
JZB X BE =<0 08 A TESPP BRE 5 56
abename 2 ~ [=| & ¥ || Update All || Update Selected
id name_2 type 2 -
1 lEc-mugh
2 2 Census Area
3 3 Municipality
4 4| Bethel Census Area
5 5 Bristol Bay Borough
6 & Denal Borough
7 7 Dillingham Census Area
8 & Fairbanks No... Berough

T Show All Features _ E

Fig. 14.68: Tabela de Atribute pentru stratul regiunilor
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Butoanele din partea de sus a ferestrei tabelei de atribute ofera urmatoarele functionalitéti:

Tabelul 14.9: Available Tools

Pictograma | Eticheta Scop Default Shortcut
.# Comutare mod de editare Enable editing functionalities Ctrl+E
y Toggle multi edit mode Update multiple fields of many features
g Save Edits Save current modifications
ﬁ Reload the table
'E—%' Add feature Add new geometryless feature
ﬁ Sterge entititile selectate Remove selected features from the layer
=3 Cut selected features to clipboard Ctrl+X
E Copy selected features to clipboard Ctrl+C
% Paste features from clipboard Insert new features from copied ones Ctrl+v
& Select features using an Expression
Selecteazd Tot Select all features in the layer Ctrl+A
—l Invert selection Invert the current selection in the layer Ctrl+R
= Deselect all Deselect all features in the current layer Ctrl+Shift+A
? Filter/Select features using form Ctrl+F
£ Move selected to top Move selected rows to the top of the table
":* Pan map to the selected rows Ctrl+P
&"‘ ) Zoom map to the selected rows Ctrl+Jd
r 5 New field Add a new field to the data source Ctrl+w
ﬁ Delete field Remove a field from the data source
Open field calculator Update field for many features in a row Ctrl+I

Formatare conditionata

Enable table formatting

Dock attribute table

Allows to dock/undock the attribute table

Actions

Lists the actions related to the layer

Nota: Depending on the format of the data and the OGR library built with your QGIS version, some tools may not

be available.

Below these buttons is the Quick Field Calculation bar (enabled only in edit mode), which allows to quickly apply

calculations to all or part of the features in the layer. This bar uses the same expressions as the =] Field Caleulator (ge0
Editarea valorilor atributului).

14.3. Lucrul cu Tabela de Atribute
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Table view vs Form view

QGIS provides two view modes to easily manipulate data in the attribute table:

[==]
e The Table view - Jigplays values of multiple features in a tabular mode, each row representing a feature and
each column a field.

o The = Formview shows feature identifiers in a first panel and displays only the attributes of the clicked identifier
in the second one. There is a pull-down menu at the top of the first panel where the ,,identifier” can be specified
using an attribute (Column preview) or an Expression. The pull-down also includes the last 10 expressions for
re-use. Form view uses the layer fields configuration (see Attributes Form Properties). You can browse through
the feature identifiers with the arrows on the bottom of the first panel. Once you markered the feature in yellow

in the list it is selected in yellow on the canvas. Use the p on top of the attribute table to zoom to the feature.
Clicking on an entry in the list (without using the rectangles) makes a feature flash in red color once so you can
see where it is situated.

You can switch from one mode to the other by clicking the corresponding icon at the bottom right of the dialog.

You can also specify the Default view mode at the opening of the attribute table in Settings [2] Options [2] Data Sources
menu. It can be «Remember last view», «Table view» or «Form view».

airports :: Features Total: 76, Filtered: 76, Selected: 2

/ ~ & € @;YT'I:*;C' EE S 8
fk_region ELEV NAME =
. I T,
2 264,000 AMBLER Other
s m-
4 78,000 ANIAK Other
5 76 19 108,000 AMNMNETTE ISLAND Other
6 24 26 282,000 ANVIK Other

T show All Features _

airports :: Features Total: 76, Filtered: 76, Selected: 2

J ~ 5 g A T E S D PE = e
abc NAME .
B ALLEN AAF ~|| ID 40
[ AMBLER fk_region 22
[ ANCHORAGE INTL ELEV 1167,000
[] ANIAK
NAME ALLEN AAF

[] ANNETTE ISLAND
[ aNwvik || USE Military
4 ]

bW 1/76 . |9 O 4 »

T show All Features_

Fig. 14.69: Attribute table in table view (top) vs form view (bottom)
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Configuring the columns

Right-click in a column header when in table view to have access to tools that help you configure what can be displayed
in the attribute table and how.

Hiding and organizing columns and enabling actions

By right-clicking in a column header, you can choose to hide it from the attribute table. To change several columns
behavior at once, unhide a column or change the order of the columns, choose Organize columns .... In the new
dialog, you can:

* check/uncheck columns you want to show or hide

¢ drag-and-drop items to reorder the columns in the attribute table. Note that this change is for the table rendering
and does not alter the fields order in the layer datasource

* enable a new virtual Actions column that displays in each row a drop-down box or button list of actions for each
row, see Proprietdtile Actiunilor for more information about actions.

Resizing columns widths

Columns width can be set through a right-click on the column header and select either:
* Set width... to enter the desired value. By default, the current value is displayed in the widget
* Autosize to resize at the best fit the column.

It can also be changed by dragging the boundary on the right of the column heading. The new size of the column is
maintained for the layer, and restored at the next opening of the attribute table.

Sorting columns

The table can be sorted by any column, by clicking on the column header. A small arrow indicates the sort order
(downward pointing means descending values from the top row down, upward pointing means ascending values from
the top row down). You can also choose to sort the rows with the sort option of the column header context menu and
write an expression, e.g. to sort the row using multiple columns you can write concat (col0, coll).

A
In form view, features identifier can be sorted using the Z* Sort by preview expression option.

Sfat: Sorting based on columns of different types

Trying to sort an attribute table based on columns of string and numeric types may lead to unexpected result because
of the concat ("USE", "ID") expression returning string values (ie, 'Boroughl105' < 'Borough6').
You can workaround this by usingeg concat ("USE", lpad("ID", 3, 0)) whichreturns 'Boroughl05"
> 'Borough006"'.
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Formatting of table cells using conditions
Conditional formatting settings can be used to highlight in the attribute table features you may want to put a particular
focus on, using custom conditions on feature’s:

¢ geometry (e.g., identifying multi-parts features, small area ones or in a defined map extent...);

* or field value (e.g., comparing values to a threshold, identifying empty cells...).

=
You can enable the conditional formatting panel clicking on & latthe top right of the attributes window in table view

(not available in form view).
The new panel allows user to add new rules to format rendering of ®  Field or " Full row. Adding new rule opens
a form to define:

¢ the name of the rule;

* a condition using any of the expression builder functions;

* the formatting: it can be choosen from a list of predefined formats or created based on properties like:

background and text colors;

use of icon;

bold, italic, underline, or strikeout;

— fontul.
L airports :: Features Total: 76, Filtered: 76, Selected: 0 - o x
/ / J ﬁ D € g ) Y k4 .;D }::‘ Iﬂ = = '.g,
eley name - Conditional Format Rules
=B New Rule
2 4| AMBLER Other & Full row
3 129 ANCHORAGE... Civilian/Public abc |Civilian

123  "use" = 'Civilian/Public'

4 78 ANIAK Other Military )
"use” = 'Military’

iy 108 ANNETTE ISL... |Other
6 282 ANVIK Other
7 51 ATKA Other
8 111 BETHEL Civilian/Public
9 585 BETTLES Other
5 BIG LAKE Other

21 | BUCKLAND Other

14 492 CAPE NEWEN... Other b
1 3

T show All Features _

Fig. 14.70: Formatarea conditionald a unei tabelelor cu atribute
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14.3.3 Interacting with features in an attribute table

Selectare entitati

In table view, each row in the attribute table displays the attributes of a unique feature in the layer. Selecting a row
selects the feature and likewise, selecting a feature in the map canvas (in case of geometry enabled layer) selects the
row in the attribute table. If the set of features selected in the map canvas (or attribute table) is changed, then the
selection is also updated in the attribute table (or map canvas) accordingly.

Rows can be selected by clicking on the row number on the left side of the row. Multiple rows can be marked by
holding the Ctr1 key. A continuous selection can be made by holding the Shi ft key and clicking on several row
headers on the left side of the rows. All rows between the current cursor position and the clicked row are selected.
Moving the cursor position in the attribute table, by clicking a cell in the table, does not change the row selection.
Changing the selection in the main canvas does not move the cursor position in the attribute table.

In form view of the attribute table, features are by default identified in the left panel by the value of their displayed
field (see Display Properties). This identifier can be replaced using the drop-down list at the top of the panel, either
by selecting an existing field or using a custom expression. You can also choose to sort the list of features from the
drop-down menu.

Click a value in the left panel to display the feature’s attributes in the right one. To select a feature, you need to click
inside the square symbol at the left of the identifier. By default, the symbol turns into yellow. Like in the table view,
you can perform multiple feature selection using the keyboard combinations previously exposed.

Beyond selecting features with the mouse, you can perform automatic selection based on feature’s attribute using tools
available in the attribute table toolbar, such as (see section Automatic selection and following one for more information
and use case):

. & Select By Expression...
. Select Features By Value...
o & Deselect Features from All Layers

. Select All Features

o —l Invert Feature Selection.

It is also possible to select features using the Filtering and selecting features using forms.

Filtrarea entitatilor

Once you have selected features in the attribute table, you may want to display only these records in the table. This
can be easily done using the Show Selected Features item from the drop-down list at the bottom left of the attribute
table dialog. This list offers the following filters:

* Afiseazd Toate Entitdtile

* Show Selected Features

* Show Features visible on map
o Show Edited and New Features

* Field Filter - allows the user to filter based on value of a field: choose a column from a list, type a value and
press Enter to filter. Then, only the matching features are shown in the attribute table.

* Advanced filter (Expression) - Opens the expression builder dialog. Within it, you can create complex expressions
to match table rows. For example, you can filter the table using more than one field. When applied, the filter
expression will show up at the bottom of the form.
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It is also possible to filter features using forms.

Nota: Filtering records out of the attribute table does not filter features out of the layer; they are simply momenta-
neously hidden from the table and can be accessed from the map canvas or by removing the filter. For filters that do
hide features from the layer, use the Query Builder.

Sfat: Update datasource filtering with Show Features Visible on Map

When for performance reasons, features shown in attribute table are spatially limited to the canvas extent at its opening
(see Data Source Options for a how-to), selecting Show Features Visible on Map on a new canvas extent updates the
spatial restriction.

Filtering and selecting features using forms

Clicking the ? Filter/Select features using form o pregsing Ct r1+F will make the attribute table dialog switch to form view
and replace each widget with its search variant.

From this point onwards, this tool functionality is similar to the one described in Select Features By Value, where you
can find descriptions of all operators and selecting modes.

airports :: Features Total: 76, Filtered: 8, Selected: 0

o g L [T E & D 2 =B @

¥ '

£, Expression

ID Exclude Field,
5
16 fk_region Exclude Field,
L 35 ELEV 100 € || Greater than or equal to (=),
O 37

NAME Case sensitive | Exclude Field.
O 40
[ 46 USE Military & | v Case sensitive | Contains,
O a7
[l 55

Reset Form Flash Features | |Zoom to Features Select Features |+ | Filter Features |=
T Advanced Filter (Expression) |~|("ELEV">=100) AND ("USE" LIKE '%Military%") @ | Apply | =

Fig. 14.71: Attribute table filtered by the filter form

When selecting / filtering features from the attribute table, there is a Filter features button that allows defining and
refining filters. Its use triggers the Advanced filter (Expression) option and displays the corresponding filter expression
in an editable text widget at the bottom of the form.

If there are already filtered features, you can refine the filter using the drop-down list next to the Filter features button.
The options are:

* Filter within (,AND”)
 Extend filter (,,OR”)

To clear the filter, either select the Show all features option from the bottom left pull-down menu, or clear the ex-
pression and click Apply or press Enter.
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14.3.4 Using action on features

Users have several possibilities to manipulate feature with the contextual menu like:
e Select all (Ct r1+2) the features;
¢ Copy the content of a cell in the clipboard with Copy cell content;
* Zoom to feature without having to select it beforehand;
* Pan to feature without having to select it beforehand;
e Flash feature, to highlight it in the map canvas;

* Open form: it toggles attribute table into form view with a focus on the clicked feature.

] airports :: Features Total: 76, Filtered: 76, Selected: 0 o o x
/ o i e g LT E & D B = 8 &
id fk_region elev name = use fid =
1 40 22 11 ETL ALILCK AAC [ ¥ HH S 40
Select All
2 2 18 §  Copy Cell Content ) 2
3 49 3 Zoom to Feature Public 49
Pan to Feature
4 28 4 28
Flash Feature
- 76 19 Open Form 76
6 24 26 282 ANVIK Other 24
7 66 2 51 ATKA Other 66
8 30 4 111 BETHEL Civilian/Public 30
9 3 26 585 BETTLES Other 3
10 45 15 135 BIG LAKE Other 45
11 55 14 606 BIG MOUNTA... Military 55
12 46 £l 345 BRYANT AHP Military 46
13 7 18 21 BUCKLAND Other 7
14 58 4 492 CAPE NEWEN... Other 58

T show All Features _ = | EE

Fig. 14.72: Copy cell content button

If you want to use attribute data in external programs (such as Excel, LibreOffice, QGIS or a custom web application),
select one or more row(s) and use the (=11 Copy selected rows to clipboard button or press Ctr1+C.
In Settings [7] Options [7] Data Sources menu you can define the format to paste to with Copy features as dropdown list:
¢ Plain text, no geometry,
¢ Plain text, WKT geometry,
* GeoJSON

You can also display a list of actions in this contextual menu. This is enabled in the Layer properties [7] Actions tab.
See Proprietdtile Actiunilor for more information on actions.
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Saving selected features as new layer

The selected features can be saved as any OGR-supported vector format and also transformed into another coordinate
reference system (CRS). In the contextual menu of the layer, from the Layers panel, click on Export [7] Save selected
features as... to define the name of the output dataset, its format and CRS (see section Creating new layers from an

existing layer). You’ll notice that i Save only selected features is checked. It is also possible to specify OGR creation
options within the dialog.

14.3.5 Editarea valorilor atributului

Editing attribute values can be done by:

* typing the new value directly in the cell, whether the attribute table is in table or form view. Changes are hence
done cell by cell, feature by feature;

* using the field calculator: update in a row a field that may already exist or to be created but for multiple features.
It can be used to create virtual fields;

* using the quick field calculation bar: same as above but for only existing field;

* or using the multi edit mode: update in a row multiple fields for multiple features.
Using the Field Calculator

The =] Field Caleulator 13,410 in the attribute table allows you to perform calculations on the basis of existing attribute
values or defined functions, for instance, to calculate length or area of geometry features. The results can be used to
update an existing field, or written to a new field (that can be a virfual one).

The field calculator is available on any layer that supports edit. When you click on the field calculator icon the dialog
opens (see figure_field_calculator). If the layer is not in edit mode, a warning is displayed and using the field calculator
will cause the layer to be put in edit mode before the calculation is made.

Based on the Expression Builder dialog, the field calculator dialog offers a complete interface to define an expression
and apply it to an existing or a newly created field. To use the field calculator dialog, you must select whether you
want to:

1. apply calculation on the whole layer or on selected features only
2. create a new field for the calculation or update an existing one.

If you choose to add a new field, you need to enter a field name, a field type (integer, real, date or string) and if needed,
the total field length and the field precision. For example, if you choose a field length of 10 and a field precision of 3,
it means you have 7 digits before the dot, and 3 digits for the decimal part.

A short example illustrates how field calculator works when using the Expression tab. We want to calculate the length
in km of the railroads layer from the QGIS sample dataset:

[=r=—
1. Incircati fisierul shape railroads.shp in QGIS si efectuati pe |= = Deschiderea Tabelei de Atribute

2. Clic pe w‘ Comutare in modul de editiare’ apoi deschide;i dialogul Calculatorului de Campuri_

Selectati caseta de bifare pentru . Crearea unui nou camp, in scopul salvirii calculelor intr-un nou camp.
Set Output field name to Length_km

Select Decimal number (real) as Output field type

Set the Output field length to 10 and the Precision to 3

N o AW

Double click on $1ength in the Geometry group to add the length of the geometry into the Field calculator
expression box.

8. Complete the expression by typing / 1000 in the Field calculator expression box and click OK.
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() Field Calculator
Only update 0 selected features
V| Create a new field

Create virtual field
Qutput field name  |length_km
CQutput field type | Decimal number (real)
+ | Predsion

Output field length | 10

Expression Function Editor

$length / 1000

Quiput preview: 34.88232183202347

Update existing field

L len Show Help

~ Aggregates
max_length
min_length
~ Armays
array_length
~ Geometry

Ienith

~ Reference
WEKTlenght

* String
length

~ Variables
project_filename

* Recent (fieldcalc)
Slength / 1000

Returns the length of a linestring. If you need
the length of a border of a polygon, use
Sperimeter instead. The length calculated by
this function respects both the current project's
ellipsoid setting and distance unit settings. For
example, if an ellipsoid has been set for the
project then the calculated length will be
ellipsoidal, and if no ellipsoid is set then the
calculated length will be planimetric,

Slength

* slength — 42 _ 4711

Ok Cancel Help

Fig. 14.73: Calculatorul de Campuri

9. You can now find a new length_km field in the attribute table.

Creating a Virtual Field

A virtual field is a field based on an expression calculated on the fly, meaning that its value is automatically updated
as soon as an underlying parameter changes. The expression is set once; you no longer need to recalculate the field
each time underlying values change. For example, you may want to use a virtual field if you need area to be evaluated
as you digitize features or to automatically calculate a duration between dates that may change (e.g., using now ()

function).

Nota: Utilizarea Campurilor Virtuale

* Virtual fields are not permanent in the layer attributes, meaning that they’re only saved and available in the

project file they’ve been created.

¢ A field can be set virtual only at its creation. Virtual fields are marked with a purple background in the fields
tab of the layer properties dialog to distinguish them from regular physical or joined fields. Their expression
can be edited later by pressing the expression button in the Comment column. An expression editor window
will be opened to adjust the expression of the virtual field.

14.3. Lucrul cu Tabela de Atribute

333



QGIS 3.10 User Guide

Using the Quick Field Calculation Bar

While Field calculator is always available, the quick field calculation bar on top of the attribute table is only visible if
the layer is in edit mode. Thanks to the expression engine, it offers a quicker access to edit an already existing field:

1. Select the field to update in the drop-down list.

2. Fill the textbox with a value, an expression you directly write or build using the € expression button.

3. Click on Update All, Update Selected or Update Filtered button according to your need.

111,000 BETHEL Civilian/Public

1449 000 SPARREVOIHN | RRS Other

Q@ airports :: Features Total: 76, Filtered: 76, Selected: 3 — O *
/JZBC BT >ad 6§ ATESPD BRE 2 @&
abeUSE v |=[E] | Guitanmuid || Update Al | |Update Selected
D fk_region ELEV MNAME USE ~
129,000 ANCHORAGE INTL Civilian/Public

‘T Show Al Features,

[3] «

Fig. 14.74: Quick Field Calculation Bar

Editing multiple fields

Unlike the previous tools, multi edit mode allows multiple attributes of different features to be edited simultaneously.

When the layer is toggled to edit, multi edit capabilities are accessible:
l -
* using the | y Toggle multi edit mode ytton from the toolbar inside the attribute table dialog;

[
* or selecting Edit 7] i y Modify attributes of selected features menu.

Noti: Unlike the tool from the attribute table, hitting the Edit 7] Modify Attributes of Selected Features option provides
you with a modal dialog to fill attributes changes. Hence, features selection is required before execution.

In order to edit multiple fields in a row:

1. Select the features you want to edit.

[
2. From the attribute table toolbar, click the ! y button. This will toggle the dialog to its form view. Feature

selection could also be made at this step.

3. At the right side of the attribute table, fields (and values) of selected features are shown. New widgets appear

next to each field allowing for display of the current multi edit state:

« ' The field contains different values for selected features. It's shown empty and each feature will keep
its original value. You can reset the value of the field from the drop-down list of the widget.

. %I All selected features have the same value for this field and the value displayed in the form will be

kept.

. E!l The field has been edited and the entered value will be applied to all the selected features. A message

appears at the top of the dialog, inviting you to either apply or reset your modification.
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Clicking any of these widgets allows you to either set the current value for the field or reset to original value,
meaning that you can roll back changes on a field-by-field basis.

AEELER-E R

123 fid v |=|E
£, Expression

ALLEN AAF
AMBLER
AMCHORAGE INTL
ANIAK

AMMETTE ISLAND
ANVIK

ATEA

BETHEL

O

ODOoooOono

airports :: Features Total: 76, Filtered: 76, Selected: 3 - o ®

LTESPD BRE & & @

~ || Update All || Update Selected

- & Unsaved multiedit changes: apply changes or reset changes. n

fid - ¥
id -
fk_region |18 (1
elev -

name -

use Other | &

BETTLES

BIG LAKE

BIG MOUNTAIN AFS
BRYANT AHP
BUCKLAND

CAPE NEWENHAM LRRS
CAPE ROMANZOF LRRS
CLEAR

OoOo0ooOd

JoDoo

Show All Features _

Fig. 14.75: Editing fields of multiple features

4. Make the changes to the fields you want.

5. Click on Apply changes in the upper message text or any other feature in the left panel.

Changes will apply to all selected features. If no feature is selected, the whole table is updated with your changes.

Modifications are made as a single edit command. So pressing 43' Undo will rollback the attribute changes for all

selected features at once.

Nota: Multi edit mode is only available for auto generated and drag and drop forms (see Customizing a form for

your data); it is not supported by custom ui forms.
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14.3.6 Creating one or many to many relations

Relations are a technique often used in databases. The concept is that features (rows) of different layers (tables) can
belong to each other.

Introducing 1-N relations

As an example you have a layer with all regions of alaska (polygon) which provides some attributes about its name
and region type and a unique id (which acts as primary key).

Then you get another point layer or table with information about airports that are located in the regions and you also
want to keep track of these. If you want to add them to the regions layer, you need to create a one to many relation
using foreign keys, because there are several airports in most regions.

Layers
v & . airports

o
O

AIRBANKS NORTH 5TAR,

£
allen aaf SOUTHEASTAEAIRBANKS;

Fig. 14.76: Regiunile cu aeroporturi din Alaska

Layers in 1-N relations

QGIS makes no difference between a table and a vector layer. Basically, a vector layer is a table with a geometry.
So you can add your table as a vector layer. To demonstrate the 1-n relation, you can load the regions shapefile
and the airports shapefile which has a foreign key field (fk_region) to the layer regions. This means, that
each airport belongs to exactly one region while each region can have any number of airports (a typical one to many
relation).

Foreign keys in 1-N relations

In addition to the already existing attributes in the airports attribute table, you’ll need another field fk_region
which acts as a foreign key (if you have a database, you will probably want to define a constraint on it).

This field fk_region will always contain an id of a region. It can be seen like a pointer to the region it belongs to. And
you can design a custom edit form for editing and QGIS takes care of the setup. It works with different providers (so
you can also use it with shape and csv files) and all you have to do is to tell QGIS the relations between your tables.
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Defining 1-N relations (Relation Manager)

The first thing we are going to do is to let QGIS know about the relations between the layers. This is done in Project
] Project Properties.... Open the Relations tab and click on Add Relation.

* Name is going to be used as a title. It should be a human readable string, describing, what the relation is used
for. We will just call say airport_relation in this case.

* Referenced Layer (Parent) also considered as parent layer, is the one with the primary key, pointed to, so
here it is the regions layer. You can define the primary key of the referenced layer, so it is ID. For this layer

you can define multiple referenced fields by using the I:I-I:I'II:I button.

* Referencing Layer (Child) also considered as child layer, is the one with the foreign key field on it. In our
case, this is the ai rports layer. For this layer you need to add a referencing field which points to the other
layer, so this is fk_region. When using multiple field relations you can add another referencing field by

using the ':II-I-II:I button.

¢ Id will be used for internal purposes and has to be unique. You may need it to build custom forms. If you leave
it empty, one will be generated for you but you can assign one yourself to get one that is easier to handle

Relationship strength sets the strength of the relation between the parent and the child layer. The default
Association type means that the parent layer is simply linked to the child one while the Composition type allows
you to duplicate also the child features when duplicating the parent ones.

ties | Relations x
Name “  Referenced Layer Referenced Field Referencing Layer = Referencing Field d Strength
\‘-..___ General
{ Metadata
Q! QaGIs3 X
%" Default Styles
Mame airport_relation
E Data Sources
Referenced layer (parent) Referencing layer (child)
(2 regions v * " airports -
Variables
123D - 123 fk_region i
{.Q Macros
QGIS Server
Id [Generated automati...
Relationship strength Association v
| OK | Cancel
1 »
C{-EJAdd Relation C{,FJDiscover Relations Remove Relation
| oK Cancel Apply Help

Fig. 14.77: Managerul de Relatii
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Forms for 1-N relations

Now that QGIS knows about the relation, it will be used to improve the forms it generates. As we did not change the
default form method (autogenerated) it will just add a new widget in our form. So let’s select the layer region in the
legend and use the identify tool. Depending on your settings, the form might open directly or you will have to choose
to open it in the identification dialog under actions.

regions - Feature Attributes n

D 4
MAME_2 Bethel

TYPE_2 Census Area

w airport_relation

AIERBEEE =|[E
fk_region ELEV NAME
T TN
2 1449,000 SPARREVOHN L... Other
3 30 4 111,000 BETHEL Civilian/Public
4 33 4 42,000 MEKORYUK Other
5 58 4 492,000 CAPE NEWENH... Other
4 »

oK Cancel

Fig. 14.78: Dialogul de identificare a regiunilor, cu relatiile intre aeroporturi

As you can see, the airports assigned to this particular region are all shown in a table. And there are also some buttons
available. Let’s review them shortly:

The ¥ button is for toggling the edit mode. Be aware that it toggles the edit mode of the airport layer,
although we are in the feature form of a feature from the region layer. But the table is representing features of
the airport layer.

The B’ button is for saving all the edits.

The EJ:%‘J button will add a new record to the airport layer attribute table. And it will assign the new airport to
the current region by default.

The B button allows you to copy one or more child features.
The lﬁ button will delete the selected airport permanently.

The symbol will open a new dialog where you can select any existing airport which will then be assigned
to the current region. This may be handy if you created the airport on the wrong region by accident.

The ™ symbol will unlink the selected airport from the current region, leaving them unassigned (the foreign
key is set to NULL) effectively.

)
With the 2~ button you can zoom the map to the selected child features.
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« The two buttons ==/ and to the right switch between table view and form view where the later let’s you
view all the airports in their respective form.

In the above example the referencing layer has geometries (so it isn’t just an alphanumeric table) so the above steps
will create an entry in the layer attribute table that has no corresponding geometric feature. To add the geometry:
1. Choose Open Attribute Table for the referencing layer.

2. Select the record that has been added previously within the feature form of the referenced layer.

3. Use the é): Add Part dioitizing tool to attach a geometry to the selected attributes table record.
If you work on the airport table, the widget Relation Reference is automatically set up for the fk_region field (the

one used to create the relation), see Relation Reference widget.

In the airport form you will see the == button at the right side of the fk_region field: if you click on the button
the form of the region layer will be opened. This widget allows you to easily and quickly open the forms of the linked
parent features.

airports - Feature Attributes n

D 28

fk_region |Bethel =
ELEV 78,000

NAME ANIAK

USE Other

oK Cancel

Fig. 14.79: Dialogul de identificare a aeroportului, cu relatiile Intre regiuni

The Relation Reference widget has also an option to embed the form of the parent layer within the child one. It is
available in the Properties [7] Attributes Form menu of the airport layer: select the fk_region field and check the
Show embedded form option.

If you look at the feature dialog now, you will see, that the form of the region is embedded inside the airports form
and will even have a combobox, which allows you to assign the current airport to another region.

Moreover if you toggle the editing mode of the airport layer, the fk_region field has also an autocompleter
function: while typing you will see all the values of the id field of the region layer. Here it is possible to digitize a

polygon for the region layer using the I:II-I:I-I:I button if you chose the option Allow adding new features in
the Properties [7] Attributes Form menu of the airport layer.

The child layer can also be used in the Select Features By Value tool in order to select features of the parent layer
based on attributes of their children.

In Fig. 14.80, all the regions where the mean altitude of the airports is greater than 500 meters above sea level are
selected.

You will find that many different aggregation functions are available in the form.
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F.
D 28
Bethel —
w regions
fk_region 1 !
NAME_2 Bethel
TYPE_2Z Census Area
ELEV 78,000
MNAME ANLAK
USE Other
w
0K Cancel
Y regions — Select Features x
D Exclude Field
NAME_2 Case sensitive | Exclude Field,
TYPE_2 Case sensitive | Exclude Field_
w airport_regions
In} Exclude_ | Exclude Field,
fk_region v Exclude_| | Exclude Field.
ELEV 500 Mean,| | Greater than (=),
NAME Case sensitive | Exclude_| | Exclude Field,
USE Case sensitive | Exclude_| | Exclude Field_
Reset Form Flash Features | | Zoom to Features Select Features |~ Close

Fig. 14.80: Select parent features with child values
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Introducing many-to-many (N-M) relations

N-M relations are many-to-many relations between two tables. For instance, the airportsand airlines layers:
an airport receives several airline companies and an airline company flies to several airports.

This SQL code creates the three tables we need for an N-M relationship in a PostgreSQL/PostGIS schema named
locations. You can run the code using the Database [7] DB Manager... for PostGIS or external tools such as pgAdmin.
The airports table stores the airports layer and the airlines table stores the airlines layer. In both tables few
fields are used for clarity. The tricky part is the airports_airlines table. We need it to list all airlines for all
airports (or vice versa). This kind of table is known as a pivot table. The constraints in this table force that an airport
can be associated with an airline only if both already exist in their layers.

CREATE SCHEMA locations;

CREATE TABLE locations.airports
(
id serial NOT NULL,
geom geometry (Point, 4326) NOT NULL,
airport_name text NOT NULL,
CONSTRAINT airports_pkey PRIMARY KEY (id)
)i

CREATE INDEX airports_geom_idx ON locations.airports USING gist (geom);

CREATE TABLE locations.airlines
(
id serial NOT NULL,
geom geometry (Point, 4326) NOT NULL,
airline_name text NOT NULL,
CONSTRAINT airlines_pkey PRIMARY KEY (id)

)i
CREATE INDEX airlines_geom_idx ON locations.airlines USING gist (geom);

CREATE TABLE locations.airports_airlines
(
id serial NOT NULL,
airport_fk integer NOT NULL,
airline_fk integer NOT NULL,
CONSTRAINT airports_airlines_pkey PRIMARY KEY (id),
CONSTRAINT airports_airlines_airport_fk_fkey FOREIGN KEY (airport_fk)
REFERENCES locations.airports (id)
ON DELETE CASCADE
ON UPDATE CASCADE
DEFERRABLE INITIALLY DEFERRED,
CONSTRAINT airports_airlines_airline_fk_fkey FOREIGN KEY (airline_fk)
REFERENCES locations.airlines (id)
ON DELETE CASCADE
ON UPDATE CASCADE
DEFERRABLE INITIALLY DEFERRED

)i

Instead of PostgreSQL you can also use GeoPackage. In this case, the three tables can be created manually using the
Database [2] DB Manager.... In GeoPackage there are no schemas so the locations prefix is not needed.

Foreign key constraints in airports_airlines table can't be created using Table [7] Create Table... or Table
(] Edit Table... so they should be created using Database 2] SOL Window.... GeoPackage doesn’t support ADD
CONSTRAINT statements so the airports_airlines table should be created in two steps:

1. Set up the table only with the id field using Table [] Create Table...
2. Using Database [7] SOL Window..., type and execute this SQL code:
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ALTER TABLE airports_airlines
ADD COLUMN airport_fk INTEGER
REFERENCES airports (id)

ON DELETE CASCADE
ON UPDATE CASCADE
DEFERRABLE INITIALLY DEFERRED;

ALTER TABLE airports_airlines
ADD COLUMN airline_fk INTEGER
REFERENCES airlines (id)

ON DELETE CASCADE
ON UPDATE CASCADE
DEFERRABLE INITIALLY DEFERRED;

Then in QGIS, you should set up two one-to-many relations as explained above:
* arelation between airlines table and the pivot table;
 and a second one between airports table and the pivot table.

An easier way to do it (only for PostgreSQL) is using the Discover Relations in Project [7] Properties [7] Relations. QGIS
will automatically read all relations in your database and you only have to select the two you need. Remember to load
the three tables in the QGIS project first.

(&) Project Properties | Relations X
Mame +  Referenced Layer -enced Referencng Layer Referendng Field Id Strength
General 1|airports_airlines... | airlines id airports_airlines  airline_fk girports_airlines...  Association
2| arports_airlines... | airports id airports_airlines | airport_fk airports_airlines...  Association
& Default Styles
E Data Sources
Variables
4 »
{.@ Macros
- E:'I:,-'l.ﬁ\dd Relation ﬂ-l:'-;lDiscover Relations Remove Relation
QGIS Server
| 0K Cancel Apply Help

Fig. 14.81: Relations and autodiscover

In case you want to remove an airport or an airline, QGIS won’t remove the associated record(s) in air—
ports_airlines table. This task will be made by the database if we specify the right constraints in the pivot
table creation as in the current example.

Nota: Combining N-M relation with automatic transaction group

You should enable the transaction mode in Project Properties [l Data Sources [ when working on such context. QGIS
should be able to add or update row(s) in all tables (airlines, airports and the pivot tables).

Finally we have to select the right cardinalilty in the Layer Properties [2] Attributes Form for the airports and
airlines layers. For the first one we should choose the airlines (id) option and for the second one the airports
(id) option.

Now you can associate an airport with an airline (or an airline with an airport) using Add child feature or Link existing
child feature in the subforms. A record will automatically be inserted in the airports_airlines table.
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x

Q@ Layer Properties - airports | Attributes Ferm
w | | @ | | Show form on add feature (global settings) ~

Drag and drop designer
Available Widgets Form Layout B Tt
~ Fields id
id airport_name = o L
airport_name airports_airlines_airport_fk_fley Exdu ARy adines ] -
= Relations

airports_airlines_airport_flc_...

~ Other Widgets
OML Widget

-8 4 -";.f"‘ -

Fig. 14.82: Set relationship cardinality

airports - Feature Attributes

Actions
1 - v

id
a | v

airport_name |Alaska

w airports_airlines_airport_fk_fkey

g Expression .
1 id 1 2w
airline_name |IBERIA <

oK Cancel

Fig. 14.83: N-M relationship between airports and airlines
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Nota: Using Many to one relation cardinality

Sometimes hiding the pivot table in an N-M relationship is not desirable. Mainly because there are attributes in the
relationship that can only have values when a relationship is established. If your tables are layers (have a geometry
field) it could be interesting to activate the On map identification option (Layer Properties [7] Attributes Form [7] Available
widgets [7] Fields) for the foreign key fields in the pivot table.

Nota: Pivot table primary key

Avoid using multiple fields in the primary key in a pivot table. QGIS assumes a single primary key so a constraint
like constraint airports_airlines_pkey primary key (airport_fk, airline_fk) will
not work.

14.4 Editarea

QGIS has various capabilities for editing OGR, SpatiaLite, PostGIS, MSSQL Spatial and Oracle Spatial vector layers
and tables.

Nota: Procedura pentru editarea straturilor GRASS este diferitd - a se vedea sectiunea Digitizarea si editarea unui
strat vectorial GRASS pentru detalii.

Sfat: Editari Concurente

This version of QGIS does not track if somebody else is editing the same feature at the same time as you are. The
last person to save the edits wins.

14.4.1 Setarea Tolerantei Acrosarii si Cautarea Razei

For optimal and accurate editing of vector layer geometries, we need to set an appropriate value of snapping tolerance
and search radius for features vertices.

Toleranta de acrosare

When you add a new vertex or move an existing one, the snapping tolerance is the distance QGIS uses to search for
the closest vertex or segment you are trying to connect to. If you are not within the snapping tolerance, QGIS will
leave the vertex where you release the mouse button, instead of snapping it to an existing vertex or segment.

The snapping tolerance setting affects all tools that work with tolerance.

You can enable / disable snapping by using the @ Enable snapping by tton on the Snapping Toolbar or pressing s. The
snapping mode, tolerance value, and units can also be configured in this toolbar.

The snapping configuration can also be set in Project [7] Snapping Options....

There are three options to select the layer(s) to snap to:

e All layers: quick setting for all visible layers in the project so that the pointer snaps to all vertices and/or
segments. In most cases, it is sufficient to use this snapping mode, but beware when using it for projects with
many vector layers, as it may affect performance.

 Current layer: only the active layer is used, a convenient way to ensure topological consistency within the layer
being edited.
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* Advanced Configuration: allows you to enable and adjust snapping mode and tolerance on a layer basis (see
figure_edit_snapping). If you need to edit a layer and snap its vertices to another, make sure that the target
layer is checked and increase the snapping tolerance to a higher value. Snapping will not occur to a layer that
is not checked in the snapping options dialog.

As for snapping mode, you can choose between To vertex, To segment,and To vertex and segment.

The tolerance values can be set either in the project’s map units or in pixels. The advantage of choosing
pixels is that it keeps the snapping constant at different map scales. 10 to 12 pixels is normally a good value, but it
depends on the DPI of your screen. Using map units allows the tolerance to be related to real ground distances. For
example, if you have a minimum distance between elements, this option can be useful to ensure that you don’t add
vertices too close to each other.

Project Snapping Settings

|| "% Advanced Configuration || ¥~ Topological Editing Snapping on Intersection
Layer Type Tolerance Units Avoid overlap =
~ [l @ Boundaries Group
v regions vertex and se... 3 pixels v
alaska
~ W@ water Group
rivers
majrivers
lakes
v/l swamp vertex and se... 0 v

4 [l group1
. =S .

Fig. 14.84: Snapping options (Advanced Configuration mode)

Nota: By default, only visible features (the features whose style is displayed, except for layers where the symbology

is ,,No symbols”) can be snapped. You can enable the snapping on invisible features by checking ' Enable snapping
on invisible features under the Settings [7] Options [7] Digitizing tab.

Sfat: Enable snapping by default

You can set snapping to be enabled by default on all new projects in the Settings [7] Options [7] Digitizing tab. You can
also set the default snapping mode, tolerance value, and units, which will populate the Snapping Options dialog.
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Activarea acrosarii la intersectii

Another available option is to use - snapping on intersection, which allows you to snap to geometry intersections
of snapping enabled layers, even if there are no vertices at the intersections.

Raza de cautare

Search radius for vertex edits is the distance QGIS uses to search for the vertex to select when you click on the
map. If you are not within the search radius, QGIS will not find and select any vertex for editing. The search radius
for vertex edits can be defined under the Settings [/ N Options [7] Digitizing tab (this is where you define the snapping
default values).

Snap tolerance and search radius are set in map units or pixels. You may need to experiment to get them
right. If you specify a too big tolerance, QGIS may snap to the wrong vertex, especially if you are dealing with a
large number of vertices in close proximity. The smaller the search radius, the more difficult it will be to hit what
you want to move.

14.4.2 Editarea topologica

In addition to these snapping options, the Snapping options... dialog (Project [7] Snapping options) and the Snapping
toolbar allow you to enable / disable some other topological functionalities.

Editarea editarii topologice

The | Topological editing 1,10 helps when editing and maintaining features with common boundaries. With this option
enabled, QGIS «detects» shared boundaries. When you move common vertices/segments, QGIS will also move them
in the geometries of the neighboring features.

Topological editing works with features from different layers, as long as the layers are visible and in editing mode.

Avoid overlap of new polygons

When the snapping mode is set to Advanced configuration, for polygon layers, there’s an option called o
Avoid overlap. This option prevents you from drawing new features that overlap existing ones in the selected layer,
speeding up digitizing of adjacent polygons.

With avoid overlap enabled, if you already have one polygon, you can digitize a second one such that they intersect.
QGIS will then cut the second polygon to the boundary of the existing one. The advantage is that you don’t have to
digitize all vertices of the common boundary.

Nota: If the new geometry is totally covered by existing ones, it gets cleared, and QGIS will show an error message.

Atentionare: Use cautiously the Avoid overlap option

Since this option will cut new overlapping geometries of any polygon layer, you can get unexpected geometries if
you forget to uncheck it when no longer needed.
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Verificatorul de Geometrii

Un plugin de bazi poate ajuta utilizatorul sd giseasca erorile de geometrie. Puteti gdsi mai multe informatii despre
acest plugin la Geometry Checker Plugin.

Urmarirea Automata

Usually, when using capturing map tools (add feature, add part, add ring, reshape and split), you need to click each
vertex of the feature. With the automatic tracing mode, you can speed up the digitization process as you no longer
need to manually place all the vertices during digitization:

1. Enable the Tracing 0] (in the Snapping toolbar) by pushing the icon or pressing T key.

2. Snap to a vertex or segment of a feature you want to trace along.

3. Move the mouse over another vertex or segment you'd like to snap and, instead of the usual straight line, the
digitizing rubber band represents a path from the last point you snapped to the current position.

QGIS actually uses the underlying features topology to build the shortest path between the two points. Tracing
requires snapping to be activated in traceable layers to build the path. You should also snap to an existing
vertex or segment while digitizing and ensure that the two nodes are topologically connectable through existing
features edges, otherwise QGIS is unable to connect them and thus traces a single straight line.

4. Click and QGIS places the intermediate vertices following the displayed path.
Unfold the Enable Tracing joon and set the Offset option to digitize a path parallel to the features instead of tracing

along them. A positive value shifts the new drawing to the left side of the tracing direction and a negative value does
the opposite.

Nota: Adjust map scale or snapping settings for an optimal tracing

If there are too many features in map display, tracing is disabled to avoid potentially long tracing structure preparation
and large memory overhead. After zooming in or disabling some layers the tracing is enabled again.

Nota: Does not add topological points

This tool does not add points to existing polygon geometries even if Topological editing is enabled. If geometry
precision is activated on the edited layer, the resulting geometry might not exactly follow an existing geometry.

Sfat: Quickly enable or disable automatic tracing by pressing the T key

By pressing the T key, tracing can be enabled/disabled anytime (even while digitizing a feature), so it is possible to
digitize parts of the feature with tracing enabled and other parts with tracing disabled. Tools behave as usual when
tracing is disabled.
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14.4.3 Digitizarea unui strat vectorial existent

By default, QGIS loads layers read-only. This is a safeguard to avoid accidentally editing a layer if there is a slip
of the mouse. However, you can choose to edit any layer as long as the data provider supports it (see Explorarea
Formatelor de Date si a Campurilor), and the underlying data source is writable (i.e., its files are not read-only).

Sfat: Restrict edit permission on layers within a project

From the Project [7] Properties... [7] Data Sources [7] Layers Capabilities table, you can choose to set any layer read-only
regardless the provider permission. This can be a handy way, in a multi-users environment to avoid unauthorized
users to mistakenly edit layers (e.g., Shapefile), hence potentially corrupt data. Note that this setting only applies
inside the current project.

In general, tools for editing vector layers are divided into a digitizing and an advanced digitizing toolbar, described
in section Digitizare avansatd. You can select and unselect both under View [7] Toolbars [7].

Using the basic digitizing tools, you can perform the following functions:

Pictogra- | Scop Pictogra- | Scop
ma ma
y Editdri curente 4 Activarea/dezactivarea editdrii
[_.1# Salveaza modificérile stratului
= oe
EE Add new record ® Adiugare Entititi: Captura unui
Punct
Adaugare Entitati: Captura unei Linii Addugare Entitdti: Captura unui
Poligon
A Vertex Tool (All Layers) F4 Vertex Tool (Current Layer)
y Modify the attributes of all selected features si-
multaneously
I LN
m Stergere Selectie =< Decupare Entitéti
T
Copiere Entitdti Lipire Entitati
(*t} Anulare (ED Refacere

Editarea Tabelei: Bara instrumentelor de editare de bazd, pentru straturile vectoriale

Note that while using any of the digitizing tools, you can still zoom or pan in the map canvas without losing the focus
on the tool.

All editing sessions start by choosing the §/ Toggle editing option found in the context menu of a given layer, from the
attribute table dialog, the digitizing toolbar or the Edit menu.

Once the layer is in edit mode, additional tool buttons on the editing toolbar will become available and markers will
appear at the vertices of all features unless Show markers only for selected features option under Settings [ Options. ..
] Digitizing menu is checked.

Sfat: Salvati cu Regularitate

Amintiti-va sa [ A Salvati Modifictrile Stratului oy reoylaritate. Aceasta va confirma, de asemenea, ci sursa de date poate
accepta modificarile.
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Adaugare Entitati

]
Depending on the layer type you can use the == Add Record @ Add Point Feature q\"ﬁ Add Line Feature

icons on the toolbar to add new features into the current layer.

or

Add Polygon Feature

To add a geometryless feature, click on the E—:;| Add Record ytton and you can enter attributes in the feature form that
opens. To create features with the spatially enabled tools, you first digitize the geometry then enter its attributes. To

digitize the geometry:

1. Left-click on the map area to create the first point of your new feature. For point features, this should be enough

and trigger, if required, the feature form to fill in their attributes. Having set the geometry precision in the layer
properties you can use snap fo grid here to create features based on a regular distance.

. For line or polygon geometries, keep on left-clicking for each additional point you wish to capture or use
automatic tracing capability to accelerate the digitization. This will create consecutive straight lines between
the vertices you place.

Nota: Pressing Delete or Backspace key reverts the last node you add.

. When you have finished adding points, right-click anywhere on the map area to confirm you have finished
entering the geometry of that feature.

Nota: While digitizing line or polygon geometries, you can switch back and forth between the linear Add
feature tools and circular string tools to create compound curved geometries.

Sfat: Customize the digitizing rubber band

While capturing polygon, the by-default red rubber band can hide underlying features or places you'd like to
capture a point. This can be fixed by setting a lower opacity (or alpha channel) to the rubber band’s Fill Color in
Settings [7] Options [?] Digitizing menu. You can also avoid the use of the rubber band by checking Don’t update
rubber band during node editing.

. The attribute window will appear, allowing you to enter the information for the new feature. Figure_edit_values
shows setting attributes for a fictitious new river in Alaska. However, in the Digitizing menu under the Settings
[2] Options menu, you can also activate:

. & Suppress attributes pop-up windows after each created feature to avoid the form opening;

e or . Reuse last entered attribute values to have fields automatically filled at the opening of the form and
just have to type changing values.

- Attributes - rivers

cat [| ]

F_CODEDESC |NULL

NAM MyNewRiver
F_CODE NewsShinyCode here
Cancel || OK |

Fig. 14.85: Completati Dialogul Valorilor pentru Atribute, dupa digitizarea unei noi entititi vectoriale
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Vertex tool

Nota: QGIS 3 major changes

In QGIS 3, the node tool has been fully redesigned and renamed to vertex fool. It was previously working with ,,click
and drag” ergonomy, and now uses a ,click - click” workflow. This allows major improvements like taking profit of
the advanced digitizing panel with the vertex tool while digitizing or editing objects of multiple layers at the same
time.

For any editable vector layer, the /E;s Vertex tool (Current Layer) rqyides manipulation capabilities of feature vertices similar
to CAD programs. It is possible to simply select multiple vertices at once and to move, add or delete them altogether.
The vertex tool also supports the topological editing feature. This tool is selection persistent, so when some operation
is done, selection stays active for this feature and tool.

It is important to set the property Settings [7] RN Options [7] Digitizing [7] Search Radius: % %! to a number greater
than zero. Otherwise, QGIS will not be able to tell which vertex is being edited and will display a warning.

Sfat: Simbolurile Vertexului

The current version of QGIS supports three kinds of vertex markers: «Semi-transparent circle», «Cross» and «None».
To change the marker style, choose “ Options from the Settings menu, click on the Digitizing tab and select the
appropriate entry.

Operatiuni de baza

Start by activating the /E;‘ Vertex Tool (Current Layer) Re circles will appear when hovering vertices.

* Selecting vertices: You can select vertices by clicking on them one at a time holding Shift key pressed, or
by clicking and dragging a rectangle around some vertices. When a vertex is selected, its color changes to blue.
To add more vertices to the current selection, hold down the Shift key while clicking. To remove vertices
from the selection, hold down Ctrl.

« Batch vertex selection mode: The batch selection mode can be activated by pressing Shift +R. Select a first
node with one single click, and then hover without clicking another vertex. This will dynamically select all
the nodes in between using the shortest path (for polygons).

Press Ct r1 will invert the selection, selecting the longest path along the feature boundary. Ending your node
selection with a second click, or pressing Esc will escape the batch mode.

* Adding vertices: To add a vertex, a virtual new node appears on the segment center. Simply grab it to add a
new vertex. A double-click on any location of the boundary also creates a new node. For lines, a virtual node
is also proposed at both extremities of a line to extend it.

* Deleting vertices: Select the vertices and click the De 1 et e key. Deleting all the vertices of a feature generates,
if compatible with the datasource, a geometryless feature. Note that this doesn’t delete the complete feature,

just the geometry part. To delete a complete feature use the ] Delete Selected (0],

* Moving vertices: Select all the vertices you want to move, click on a selected vertex or edge, and click again
on the desired new location. All the selected vertices will move together. If snapping is enabled, the whole
selection can jump to the nearest vertex or line. You can use Advanced Digitizing Panel constraints for distance,
angles, exact X Y location before the second click.

Here you can use the snap-to-grid feature. Having set a value for the geometry precision in the layer properties,
a grid appears on a zoom level according to the Geometry precision.

Each change made with the vertex is stored as a separate entry in the Undo dialog. Remember that all operations
support topological editing when this is turned on. On-the-fly projection is also supported, and the vertex tool provides
tooltips to identify a vertex by hovering the pointer over it.
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Fig. 14.86: Batch vertex selection using Shift+R
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Fig. 14.87: Virtual nodes for adding vertices
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Fig. 14.88: Selecting a vertex and moving the vertices to grid

The Vertex Editor Panel

‘When using the Vertex tool on a feature, it is possible to right click to open the Vertex Editor panel listing all the vertices
of the feature with their x, y (z, m if applicable) coordinates and r (for the radius, in case of circular geometry).
Simply select a row in the table does select the corresponding vertex in the map canvas, and vice versa. Simply
change a coordinate in the table and your vertex position is updated. You can also select multiple rows and delete
them altogether.

Nota: Changed behavior in QGIS 3.4

Right click on a feature will immediately show the vertex editor and lock this feature, thus disabling the editing of any
other features. While being locked, a feature is exclusive for editing: Selecting and moving of vertices and segments
by clicking or dragging is only possible for this feature. New vertices can only be added to the locked feature. Also,
the vertex editor panel now opens itself automatically upon activating the vertex tool, and its position/docked state
remembered across uses.

Taiere, Copiere si Lipire Entitati

Selected features can be cut, copied and pasted between layers in the same QGIS project, as long as destination layers

are set to 5‘? Toggle editing paforehand.

Sfat: Transform polygon into line and vice-versa using copy/paste

Copy a line feature and paste it in a polygon layer: QGIS pastes in the target layer a polygon whose boundary cor-
responds to the closed geometry of the line feature. This is a quick way to generate different geometries of the same
data.

Features can also be pasted to external applications as text. That is, the features are represented in CSV format,
with the geometry data appearing in the OGC Well-Known Text (WKT) format. WKT and GeoJSON features from
outside QGIS can also be pasted to a layer within QGIS.

‘When would the copy and paste function come in handy? Well, it turns out that you can edit more than one layer at
a time and copy/paste features between layers. Why would we want to do this? Say we need to do some work on a
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Fig. 14.89: Vertex editor panel showing selected nodes

new layer but only need one or two lakes, not the 5,000 on our big_lakes layer. We can create a new layer and
use copy/paste to plop the needed lakes into it.

Ca un exemplu, vom copia unele lacuri intr-un nou strat:

1. incircati stratul din care doriti s copiati (stratul sursa)

2. Incircati sau creati stratul in care doriti si copiati (stratul tinti)
3. Incepeti editarea stratului tintd
4

. Activati stratul sursa, ficand clic pe el in legenda
i
5. Folositi instrumentul de Eﬁ Selectare a Entititilor dupd arie sau cu un singur clic pentry a selecta entit(dtile) din stratul sursd

6. Clic pe instrumentul de =/ Copiere Entititi

7. Activati stratul destinatie, ficand clic pe el in legendd

8. Clic pe instrumentul de = Lipire Entitii
9. Dezactivati editarea si salvati modificirile.

‘What happens if the source and target layers have different schemas (field names and types are not the same)? QGIS
populates what matches and ignores the rest. If you don’t care about the attributes being copied to the target layer,
it doesn’t matter how you design the fields and data types. If you want to make sure everything - the feature and its
attributes - gets copied, make sure the schemas match.

Nota: Congruenta Entititilor Inserate

If your source and destination layers use the same projection, then the pasted features will have geometry identical to
the source layer. However, if the destination layer is a different projection, then QGIS cannot guarantee the geometry
is identical. This is simply because there are small rounding-oft errors involved when converting between projections.

Sfat: Copie un atribut de tip sir in altul**

If you have created a new column in your attribute table with type «string» and want to paste values from another
attribute column that has a greater length the length of the column size will be extended to the same amount. This is
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because the GDAL Shapefile driver starting with GDAL/OGR 1.10 knows to auto-extend string and integer fields to
dynamically accommodate for the length of the data to be inserted.

tergerea Entitatilor Selectate

If we want to delete an entire feature (attribute and geometry), we can do that by first selecting the geometry using

—

the regular - Select Features by area or single click 150] - Selection can also be done from the attribute table. Once you have

the selection set, press Delete or Backspace key or use the [ Delete Selected 1] o delete the features. Multiple
selected features can be deleted at once.

e e . .
The ~ S CutFeawres t0] on the digitizing toolbar can also be used to delete features. This effectively deletes the feature
o

but also places it on a ,,spatial clipboard”. So, we cut the feature to delete. We could then use the Paste Features )]
to put it back, giving us a one-level undo capability. Cut, copy, and paste work on the currently selected features,
meaning we can operate on more than one at a time.

Anulare/Restabilire

The 43 Undo and G{} Redo t0ls allows you to undo or redo vector editing operations. There is also a dockable widget,
which shows all operations in the undo/redo history (see Figure_edit_undo). This widget is not displayed by default;
it can be displayed by right-clicking on the toolbar and activating the Undo/Redo Panel checkbox. The Undo/Redo
capability is however active, even if the widget is not displayed.

Undo/Redo 3]
<empty>

Feature added

Feature moved

? Undo

Fig. 14.90: Pasii de Anulare/Restabilire a Digitizarii

When Undo is hit or Ctr1+Z (or Cmd+Z) pressed, the state of all features and attributes are reverted to the state
before the reverted operation happened. Changes other than normal vector editing operations (for example, changes
done by a plugin) may or may not be reverted, depending on how the changes were performed.

To use the undo/redo history widget, simply click to select an operation in the history list. All features will be reverted
to the state they were in after the selected operation.

Salvarea Straturilor Modificate

When a layer is in editing mode, any changes remain in the memory of QGIS. Therefore, they are not committed/saved
immediately to the data source or disk. If you want to save edits to the current layer but want to continue editing
without leaving the editing mode, you can click the n Save Layer Edits byytton, When you turn editing mode off with
§/ Toggle editing (or quit QGIS for that matter), you are also asked if you want to save your changes or discard them.

If the changes cannot be saved (e.g., disk full, or the attributes have values that are out of range), the QGIS in-memory
state is preserved. This allows you to adjust your edits and try again.

Sfat: Integritatea Datelor
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It is always a good idea to back up your data source before you start editing. While the authors of QGIS have made

every effort to preserve the integrity of your data, we offer no warranty in this regard.

Saving multiple layers at once

=]
This feature allows the digitization of multiple layers. Choose =14 Save for Selected Layers to save all changes you

made in multiple layers. You also have the opportunity to Lﬁ Rollback for Selected Layers, so that the digitization

may be withdrawn for all selected layers. If you want to stop editing the selected layers, @ Cancel for Selected
Layer(s) is an easy way.

Aceleasi functii sunt disponibile pentru editarea tuturor straturilor proiectului.

Sfat: Use transaction group to edit, save or rollback multiple layers changes at once

When working with layers from the same PostGreSQL database, activate the Automatically create transaction groups
where possible option in Project [7] Properties... [7] Data Sources to sync their behavior (enter or exit the edit mode,
save or rollback changes at the same time).

14.4.4 Digitizare avansata

Pictograma

Scop

Pictograma

Scop

A

Activarea Instrumentelor de Digitizare Avansata

Activarea Urmaririi

.|
o
@

[+
o
a

Move Feature(s)

& V6%

Copy and Move Feature(s)

Rotire Enti(tdti)

Simplificare Entitate

“EL

Rotiti Simbolurile Punctelor

Trim or Extend Feature

®
Addugare Inel %3 Addugare Parte
I-a'-\l g pa
o Umplere Inel &= Swap direction
(o) o
(X} Stergere Inel I Stergere Parte
Curba de Compensare GD Remodelare Entitati
ap - . ap . .
gu Divizare Parti gu Divizare Entitdti
= Unificare Atribute pentru Entititile Selectate ng Unificare Entitdti Selectate
43 3 .
7 Offset Point Symbols
I

Editarea Avansati a Tabelei: Bara instrumentelor avansate de editare a straturilor vectoriale
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Move Feature(s)

The % Move Feature(s) t0] allows you to move existing features:

1. Select the feature(s) to move.

2. Click on the map canvas to indicate the origin point of the displacement; you can rely on snapping capabilities

to select an accurate point.

You can also take advantages of the advanced digitizing constraints to accurately set the origin point coordinates.
In that case:

1. First click on the =" button to enable the panel.

2. Type x and enter the corresponding value for the origin point you’d like to use. Then press the B button
next to the option to lock the value.

3. Do the same for the y coordinate.

4. Click on the map canvas and your origin point is placed at the indicated coordinates.

Move over the map canvas to indicate the destination point of the displacement, still using snapping mode
or, as above, use the advanced digitizing panel which would provide complementary distance and angle
placement constraints to place the end point of the translation.

4. Click on the map canvas: the whole features are moved to new location.

)
Likewise, you can create a translated copy of the feature(s) using the 23 Cony and Move Feature(s) 50

Nota: If no feature is selected when you first click on the map canvas with any of the Move Feature(s) or Copy and
Move Feature(s) tools, then only the feature under the mouse is affected by the action. So, if you want to move several
features, they should be selected first.

Rotire Enti(tati)

Use the CE Rotate Feature(s) 0] to rotate one or multiple features in the map canvas:

. Press the : a Rotate Feature(s) icon

Then click on the feature to rotate. The feature’s centroid is referenced as rotation center, a preview of the
rotated feature is displayed and a widget opens showing the current Rotation angle.

. Click on the map canvas when you are satisfied with the new placement or manually enter the rotation angle in

the text box. You can also use the Snap to ° box to constrain the rotation values.

If you want to rotate several features at once, they shall be selected first, and the rotation is by default around
the centroid of their combined geometries.

You can also use an anchor point different from the default feature centroid: press the Ct r1 button, click on the map
canvas and that point will be used as the new rotation center.

If you hold Shift before clicking on the map, the rotation will be done in 45 degree steps, which can be modified
afterwards in the user input widget.

To abort feature rotation, press the ESC button or click on the CB Rotate Feature(s) joop,
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Simplificare Entitate

The C&) Simplify Feature 6,0 allows you to interactively reshape a line or polygon geometry by reducing or densifying
the number of vertices, as long as the geometry remains valid:

1. Select the % Simplify Feature (0],
2. Click on the feature or drag a rectangle over the features.
3. A dialog pops up allowing you to define the Method to apply, ie whether you would like to:

o simplify the geometry, meaning less vertices than the original. Available methods are Simplify by
distance,Simplify by snapping to gridorsimplify by area (Visvalingam).
You’d then need to indicate the value of Tolerance in Layer units,Pixelsormap units touse
for simplification. The higher the tolerance is the more vertices can be deleted.

e or densify the geometries with new vertices thanks to the Smooth option: for each existing vertex, two
vertices are placed on each of the segments originated from it, at an Offset distance representing the
percentage of the segment length. You can also set the number of Iferations the placement would be
processed: the more iterations, the more vertices and smoother is the feature.

Settings that you used will be saved when leaving a project or an edit session. So you can go back to the same
parameters the next time you simplify a feature.

4. A summary of the modifications that would apply is shown at the bottom of the dialog, listing number of
features and number of vertices (before and after the operation and the ratio the change represents). Also, in
the map canvas, the expected geometry is displayed over the existing one, using the rubberband color.

5. When the expected geometry fits your needs, click OK to apply the modification. Otherwise, to abort the
operation, you can either press Cancel or right-click in the map canvas.

Noti: Unlike the feature simplification option in Setings [2] Options [2] Rendering menu which simplifies the geometry

just for rendering, the Qel} Simplify Feature 466] permanently modifies feature’s geometry in data source.

Adaugare Parte

You can 83 Add Part 16 5 selected feature generating a multipoint, multiline or multipolygon feature. The new part
must be digitized outside the existing one which should be selected beforehand.

The ’b: Add Part can also be used to add a geometry to a geometryless feature. First, select the feature in the attribute

table and digitize the new geometry with the @i3 Add Part ¢o0]

Stergere Parte

The € £ Delete Part 5] allows you to delete parts from multifeatures (e.g., to delete polygons from a multi-polygon
feature). This tool works with all multi-part geometries: point, line and polygon. Furthermore, it can be used to
totally remove the geometric component of a feature. To delete a part, simply click within the target part.
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Adaugare Inel

You can create ring polygons using the AddRing jcon in the toolbar. This means that inside an existing area, it is
possible to digitize further polygons that will occur as a «hole», so only the area between the boundaries of the outer
and inner polygons remains as a ring polygon.

Umplere Inel

@ curi - . :
The FillRing t0] helps you create polygon feature that totally falls within another one without any overlapping
area; that is the new feature covers a hole within the existing one. To create such a feature:

T

|a I
1. Select the ~ L FillRing ¢o0],

@y

2. Draw a new polygon over the existing feature: QGIS adds a ring to its geometry (like if you used the
AddRing t00]) and creates a new feature whose geometry matches the ring (like if you rraced over the interior

: : @ Add polygon feature
boundaries with the polyg tool).

3. Or alternatively, if the ring already exists on the feature, place the mouse over the ring and left-click while
pressing Shift: a new feature filling the hole is drawn at that place.

The Feature Attributes form of the new feature opens, pre-filled with values of the ,,parent” feature and/or fields
constraints.

Stergere Inel

The [ DeleteRing 0] allows you to delete rings within an existing polygon, by clicking inside the hole. This tool
only works with polygon and multi-polygon features. It doesn’t change anything when it is used on the outer ring of
the polygon.

Remodelare Entitati

You can reshape line and polygon features using the GD Reshape Features 6] on the toolbar. For lines, it replaces the
line part from the first to the last intersection with the original line.

Fig. 14.91: Reshape line
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Sfat: Extend linestring geometries with reshape tool

Use the 0 Reshape Features (0] to extend existing linestring geometries: snap to the first or last vertex of the line and
draw a new one. Validate and the feature’s geometry becomes the combination of the two lines.

For polygons, it will reshape the polygon’s boundary. For it to work, the reshape tool’s line must cross the polygon’s
boundary at least twice. To draw the line, click on the map canvas to add vertexes. To finish it, just right-click. Like
with the lines, only the segment between the first and the last intersections is considered. The reshape line’s segments
that are inside the polygon will result in cropping it, where the ones outside the polygon will extend it.

®
L #1

Fig. 14.92: Reshape polygon

With polygons, reshaping can sometimes lead to unintended results. It is mainly useful to replace smaller parts of
a polygon, not for major overhauls, and the reshape line is not allowed to cross several polygon rings, as this would
generate an invalid polygon.

Nota: The reshape tool may alter the starting position of a polygon ring or a closed line. So, the point that is
represented «twice» will not be the same any more. This may not be a problem for most applications, but it is
something to consider.

Curbe de Compensare

The @ Offset Curve (0] creates parallel shifts of line layers. The tool can be applied to the edited layer (the geometries
are modified) or also to background layers (in which case it creates copies of the lines / rings and adds them to the
edited layer). It is thus ideally suited for the creation of distance line layers. The User Input dialog pops-up, showing
the displacement distance.

To create a shift of a line layer, you must first go into editing mode and activate the @ Offset Curve 60]. Then click on

a feature to shift it. Move the mouse and click where wanted or enter the desired distance in the user input widget.
= :

Your changes may then be saved with the &4 Save Layer Edits 5]

QGIS options dialog (Digitizing tab then Curve offset tools section) allows you to configure some parameters like
Join style, Quadrant segments, Miter limit.
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Reverse Line
Changing the direction of a line geometry can be useful for cartographical purposes or when preparing for network
analysis.

To change a line direction:

1. Activate the reverse line tool by clicking @ Reverseline

2. Click on the line. The direction of the line is reversed.
Divizare Entitati

as .
Use the g% SPltFeatures ¢q0] 1o gplit a feature into two or more new and independent features, ie. each geometry
corresponding to a new row in the attribute table.

To split line or polygon features:

am_
1. Select the g® SplitFeatures 4041

2. Draw a line across the feature(s) you want to split. If a selection is active, only selected features are split. When
set, default values or clauses are applied to corresponding fields and other attributes of the parent feature are
by default copied to the new features.

3. You can then as usually modify any of the attributes of any resulting feature.

Sfat: Split a polyline into new features in one-click

as._ .
Using the g% SPlitFeawres 160] spap and click on an existing vertex of a polyline feature to split that feature into two
new features.

Divizare parti

In QGIS it is possible to split the parts of a multi part feature so that the number of parts is increased. Just draw a

ao .
line across the part you want to split using the g% SPltParts joon,

Sfat: Split a polyline into new parts in one-click

ao_ .
Using the ¢® SPitParts t60] snap and click on an existing vertex of a polyline feature to split the feature into two new
polylines belonging to the same feature.

Unificati entitatile selectate

The E Merge Selected Feawres 4] allows you to create a new feature by merging existing ones: their geometries are
merged to generate a new one. If features don’t have common boundaries, a multipolygon/multipolyline/multipoint
feature is created.

1. First, select the features you’d like to combine.

2. Then press the ng Merge Selected Features button

3. In the new dialog, the Merge line at the bottom of the table shows the attributes of the resulting feature. You
can alter any of these values either by:

* manually replacing the value in the corresponding cell;

360 Capitolul 14. Lucrul cu Datele Vectoriale



QGIS 3.10 User Guide

* selecting a row in the table and pressing Take attributes from selected feature to use the values of this
initial feature;

* pressing Skip all fields to use empty attributes;

* or, expanding the drop down menu at the top of the table, select any of the above options to apply
to the corresponding field only. There, you can also choose to aggregate the initial features attributes
(Minimum, Maximum, Median, Sum, Count, Concatenation... depending on the type of the field. see
Statistical Summary Panel for the full list of functions).

Nota: If the layer has default values or clauses present on fields, these are used as the initial value for the
merged feature.

4. Press OK to apply the modifications. A single (multi)feature is created in the layer, replacing the previously
selected ones.

Unificati atributele pentru entitatile selectate

The == Merze Attributes of Selected Features 1] a]lows you to apply same attributes to features without merging their boun-
daries. The dialog is the same as the Merge Selected Features tool’s except that unlike that tool, selected
objects are kept with their geometry while some of their attributes are made identical.

Rotiti Simbolurile Punctelor

The (P Rotae poin Symbols allows you to change the rotation of point symbols in the map canvas.
1. First of all, apply to the symbol a data-defined rotation:
1. In the Layer Properties [2] Symbology dialog, browse to the symbol editor dialog.
2. Click the € Data-defined override widget near the Rotation option of the top Marker level (preferably)
of the symbol layers.

3. Choose a field in the Field Type combobox. Values of this field are hence used to rotate each feature’s
symbol accordingly.

Nota: Make sure that the same field is assigned to all the symbol layers

Setting the data-defined rotation field at the topmost level of the symbol tree automatically propagates it to
all the symbol layers, a prerequisite to perform graphical symbol rotation with the Rotate Point Symbols tool.
Indeed, if a symbol layer does not have the same field attached to its rotation property, the tool will not work.

326

Fig. 14.93: Rotating a point symbol
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2. Then click on a point feature in the map canvas with the ( Rotate Point Symbols and move the mouse around,

holding the left button pressed. A red arrow with the rotation value will be visualized (see Figure_rotate_point).

3. Release the left mouse button again, the symbol is defined with this new rotation and the rotation field is updated
in the layer’s attribute table.

Sfat: Dacd tineti apdsata tasta Ct r1, rotirea se va face in pasi de 15 grade.

Offset Point Symbols

A )
The /" Offset Point Symbols 4]1ows you to interactively change the rendered position of point symbols in the map canvas.

: ; (DRt'tP'tS bols : :
This tool behaves like the otate Fomt Symbos to0] except that it requires you to connect a field to the data-defined
Offset (X, Y) property of the symbol, field which will then be populated with the offset coordinates while moving the
symbol in the map canvas.

A ) -
Notd: The /" Offset Point Symbols ¢46] doesn’t move the point feature itself; you should use the /E;( Vertex Tool (Current Layer)
oo

(-] .
or 3 MoveFeawre 0] for this purpose.

Trim/Extend Feature

When a digitized line is too short or too long to snap to another line (missing or crossing the line), it is necessary to
be able to extend or shorten the segment.

=
The '} Trin/Extend ¢60] allows you to also modify (multi)lines AND (multi)polygons. Moreover, it is not necessarily
the end of the lines that is concerned; any segment of a geometry can be modified.

Nota: This can lead to invalid geometries.

Nota: You must activate segment snapping for this tool to work.

The tool asks you to select a limit (a segment) with respect to which another segment will be extended or trimmed.
Unlike the vertex tool, a check is performed to modify only the layer being edited.

When both segments are in 3D, the tool performs an interpolation on the limit segment to get the Z value.

In the case of a trim, you must select the part that will be shortened by clicking on it.

14.4.5 Shape digitizing

The Shape Digitizing toolbar offers a set of tools to draw regular shapes and curved geometries.
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Add Circular string

n
o} . . . . P . . .
The ¢ [£3 Addcireularstring o | 73 Add circular string by radius fyttons allow users to add line or polygon features with a circular

geometry.

Creating features with these tools follow the same rule as of other digitizing tools: left-click to place vertices and
right-click to finish the geometry. While drawing the geometry, you can switch from one tool to the other as well as
to the linear geometry tools, creating some coumpound geometries.

Nota: Curved geometries are stored as such only in compatible data provider

Although QGIS allows to digitize curved geometries within any editable data format, you need to be using a data
provider (e.g. PostGIS, memory layer, GML or WES) that supports curves to have features stored as curved, otherwise
QGIS segmentizes the circular arcs.

Draw Circles

There is a set of tools for drawing circles. The tools are described below.

Circles are converted into circular strings. Therefore, as explained in Add Circular string, if allowed by the data
provider, it will be saved as a curved geometry, if not, QGIS will segmentize the circular arcs.

. Add circle from 2 points: The two points define the diameter and the orientation of the circle. (Left-click, right-
click)

. Add circle from 3 points; yraws a circle from three known points on the circle. (Left-click, left-click, right-click)

o () Addcircle from centerand a point; [yraws 3 circle with a given center and a point on the circle (Left-click, right-

click). When used with the Panoul de Digitizare Avansatd this tool can become a ,,Add circle from center and
radius” tool by setting and locking the distance value after first click.

\ .

o (] Addcircle from 3 tangents: yraws a circle that is tangential to three segments. Note that you must activate
snapping to segments (See Setarea Tolerantei Acrosdrii si Cautarea Razei). Click on a segment to add a
tangent. If two tangents are parallel, an error message appears and the input is cleared. (Left-click, left-click,
right-click)

Y
%3 Add circle from 2 tangents and a point. Gimjilar to circle from 3 tangents, except that you have to select two tangents,

enter a radius and select the desired center.

Draw Ellipses

There is a set of tools for drawing ellipses. The tools are described below.

Ellipses cannot be converted as circular strings, so they will always be segmented.

o {1 AddEllipse from center and two points; Draws an ellipse with a given center, major axis and minor axis. (Left-click,
left-click, right-click)

. Add Ellipse from center and a point; Dyraws an ellipse into a bounding box with the center and a corner. (Left-click,
right-click)

o {1 AddEllipse fromextent; Dyraws an ellipse into a bounding box with two opposite corners. (Left-click, right-click)

o 03 AddEllipse from foci, Dyraws an ellipse by 2 points for foci and a point on the ellipse. (Left-click, left-click,

right-click)
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Draw Rectangles

There is a set of tools for drawing rectangles. The tools are described below.
o ) Rectangle from center and a point. Dy 3 rectangle from the center and a corner. (Left-click, right-click)

o G Rectangle from extent: Dyraws 3 rectangle from two opposite corners. (Left-click, right-click)

o i Rectangle from 3 points (distance).  Dyraws an oriented rectangle from three points. The first and second points

determine the length and angle of the first edge. The third point determines the length of the other edge.
(Left-click, left-click, right-click)

o {0 Rectangle from 3 points (projected); Same as the preceding tool, but the length of the second edge is computed from
the projection of the third point on the first edge. (Left-click, left-click, right-click)

Fig. 14.94: Draw rectangle from 3 points using distance (right) and projected (left)

Draw Regular Polygons

There is a set of tools for drawing regular polygons. The tools are described below. Left-click to place the first point.
A dialog appears, where you can set the number of polygon edges. Right-click to finish the regular polygon.

. Regular polygon from two points; Tyraws a regular polygon where the two points determine the length and angle of
the first edge.
+ '\ Regular polygon from center and a point; [yraws g regular polygon from the provided center point. The second point

determines the angle and distance to the middle of an edge.

. Regular polygon from center and a comer: Game ag the preceding tool, but the second point determines the angle and
distante to a vertex.

364 Capitolul 14. Lucrul cu Datele Vectoriale



QGIS 3.10 User Guide

14.4.6 Panoul de Digitizare Avansata

When capturing, reshaping, splitting new or existing geometries you also have the possibility to use the Advanced
Digitizing panel. You can digitize lines exactly parallel or perpendicular to a particular angle or lock lines to spe-
cific angles. Furthermore, you can enter coordinates directly so that you can make a precise definition of your new
geometry.

Advanced Digitizing Panel (]

A & 2R -
d | 100000.000000 = | |2
a |45.000000 = | |2

fah | ¥ |-8814917.005066 [

oy |y [4182256.796495 &

Fig. 14.95: Panoul de Digitizare Avansata

The Advanced Digitizing panel can be open either with a right-click on the toolbar, from View [7] Panels [7] menu or

pressing Ct r1+4. Once the panel is visible, click the & Enable advanced digitizing tools bytton to activate the set of tools.

Nota: Instrumentele nu sunt activate dacd vizualizarea hartii este in coordonate geografice.

Idei generale
The aim of the Advanced Digitizing tool is to lock coordinates, lengths, and angles when moving the mouse during
the digitalizing in the map canvas.

You can also create constraints with relative or absolute reference. Relative reference means that the next vertex
constraints» values will be relative to the previous vertex or segment.

Setari de Acrosare

Click the button to set the Advanced Digitizing Tool snapping settings. You can make the tool snap to common
angles. The options are:

* Do not snap to common angles
* Snap to 30° angles
e Snap to 45° angles
e Snap to 90° angles
You can also control the snapping to features. The options are:
* Do not snap to vertices or segments
* Snap according to project configuration

 Snap to all layers
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Combinatii de taste

To speed up the use of Advanced Digitizing Panel, there are a couple of keyboard shortcuts available:

Cheie | Simplu Ctrl+orAlt+ Shift+

D Set distance Lock distance

A Set angle Lock angle Toggle relative angle to last segment
X Set X coordinate | Lock X coordinate | Toggle relative X to last vertex

Y Set Y coordinate | Lock Y coordinate | Toggle relative Y to last vertex

C Toggle construction mode

P Toggle perpendicular and parallel modes

Absolute reference digitizing

When drawing a new geometry from scratch, it is very useful to have the possibility to start digitizing vertexes at
given coordinates.

For example, to add a new feature to a polygonal layer, click the button. You can choose the X and Y coordinates
where you want to start editing the feature, then:
¢ Click the x text box (or use the X keyboard shortcut).
* Type the X coordinate value you want and press Enter or click the ! button to their right to lock the mouse
to the X axis on the map canvas.
¢ Click the y text box (or use the Y keyboard shortcut).
» Type the Y coordinate value you want and press Enter or click the ! button to their right to lock the mouse
to the Y axis on the map canvas.
Two blue dotted lines and a green cross identify the exact coordinates you entered. Start digitizing by clicking on the

map canvas; the mouse position is locked at the green cross.

Layers Panel & &
¥ @ ® T & &8 & L
& [ New scratch layer

Layers Panel | Browser Panel

Advanced Digitizing Panel 3]
NI -
d
a
x | 2000.000000 ENE:
v | 3000.000000 ENE:

Fig. 14.96: Start drawing at given coordinates

You can continue digitizing by free hand, adding a new pair of coordinates, or you can type the segment’s length
(distance) and angle.

If you want to draw a segment of a given length, click the d (distance) text box (keyboard shortcut D), type the distance

value (in map units) and press Enter or click the button on the right to lock the mouse in the map canvas to
the length of the segment. In the map canvas, the clicked point is surrounded by a circle whose radius is the value
entered in the distance text box.
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Layers Panel @ =
¢ & O T & v QL
& [ New scratch layer

Layers Panel | Browser Panel

Advanced Digitizing Panel 3]

N it S .

d [3000.000000| |

]
[E

a |-127.307105

| X | 181.738896

B |E|C

|y |613.805004

Fig. 14.97: Fixed length segment

Finally, you can also choose the angle of the segment. As described before , click the a (angle) text box (keyboard

shortcut A), type the angle value (in degrees), and press Enter or click the buttons on the right to lock it. In
this way the segment will follow the desired angle:

Layers Panel @ =
¢ & O T & v QL
& [ New scratch layer

Layers Panel | Browser Panel

Advanced Digitizing Panel 3]

N it S .

d [3000.000000 @)

a [45.000000] IBIE
@) x [4121.320344 8
@)y [5121.320344 8

Fig. 14.98: Fixed angle segment

Relative reference digitizing

Instead of using absolute values of angles or coordinates, you can also use values relative to the last digitized vertex
or segment.

For angles, you can click the button on the left of the a text box (or press Shift+A) to toggle relative angles to
the previous segment. With that option on, angles are measured between the last segment and the mouse pointer.

For coordinates, click the buttons to the left of the x or y text boxes (or press Shift+X or Shift+Y) to toggle
relative coordinates to the previous vertex. With these options on, coordinates measurement will consider the last

vertex to be the X and Y axes origin.
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Continuous lock

Both in absolute or relative reference digitizing, angle, distance, X and Y constraints can be locked continuously by

clicking the EH Continuous lock buttons. Using continuous lock allows you to digitize several points or vertexes using
the same constraints.

Parallel and perpendicular lines

All the tools described above can be combined with the ¢ Perpendicular 4 &0 Parallel 6] These two tools allow
drawing segments perfectly perpendicular or parallel to another segment.

To draw a perpendicular segment, during the editing click the ¢~ Perpendicular joon (keyboard shortcut P) to activate it.
Before drawing the perpendicular line, click on the segment of an existing feature that you want to be perpendicular
to (the line of the existing feature will be colored in light orange); you should see a blue dotted line where your feature
will be snapped:

Layers Panel B®
« [l ®, T & ~ & & O
& /] New scratch layer

Layers Panel | Browser Panel

Advanced Digitizing Panel x
ISR ialR s S |
d [65280.870585 -
-

a |-58.328924 &/ (& /

X |2740752.122028

vy |-2198356.306611

Fig. 14.99: Perpendicular digitizing

To draw a parallel feature, the steps are the same: click on the S Parallel oo (keyboard shortcut P twice), click on
the segment you want to use as reference and start drawing your feature:

These two tools just find the right angle of the perpendicular and parallel angle and lock this parameter during your
editing.

Construction mode

You can enable and disable construction mode by clicking on the Construction jo0n or with the C keyboard shortcut.
While in construction mode, clicking the map canvas won’t add new vertexes, but will capture the clicks» positions
so that you can use them as reference points to then lock distance, angle or X and Y relative values.

As an example, the construction mode can be used to draw some point at an exact distance from an existing point.
With an existing point in the map canvas and the snapping mode correctly activated, you can easily draw other points
at given distances and angles from it. In addition to the [="% button, you have to activate also the construction mode
by clicking the Construction jeon or with the C keyboard shortcut.

Click next to the point from which you want to calculate the distance and click on the d box (D shortcut) type the
desired distance and press Enter to lock the mouse position in the map canvas:
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Layers Panel & X
@ =, T & ~& B O
& New scratch layer

| Layers Panel | Browser Panel

Advanced Digitizing Panel (3]
L |G @

d |181843.854659 &)@
/A a|-148.328924 (&) @@ -
|| x | 2722596.254691 I
&y |-2271461.289944 (&) |

Fig. 14.100: Parallel digitizing

Layers Panel & =
il ® T & ~& & 0L
M # New scratch layer U

| Layers Panel | Browser Panel i ) ;
Advanced Digitizing Panel ]
Marx e
d [1000| @@ e
/0, a [41.748054 (@) &
| x [3085509.203606 (8] @
By [-2290737.061454 (&) &

Fig. 14.101: Distance from point
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Before adding the new point, press C to exit the construction mode. Now, you can click on the map canvas, and the
point will be placed at the distance entered.

You can also use the angle constraint to, for example, create another point at the same distance of the original one,

but at a particular angle from the newly added point. Click the T} Construction jeon or with the C keyboard shortcut
to enter construction mode. Click the recently added point, and then the other one to set a direction segment. Then,
click on the d text box (D shortcut) type the desired distance and press Enter. Click the a text box (A shortcut) type
the angle you want and press Enter. The mouse position will be locked both in distance and angle.

Layers Panel 3]
M . T & ~& & O
& # New scratch layer

Layers Panel | Browser Panel

Advanced Digitizing Panel X
NS oS -
d | 1000.000000 &) |8
@| a [120.000000] (&)
/) x | 3083774.056732 ]
@)y |-2291255.450193 ]

Fig. 14.102: Distance and angle from points

Before adding the new point, press C to exit the construction mode. Now, you can click on the map canvas, and the
point will be placed at the distance and angle entered. Repeating the process, several points can be added.

Layers Panel & =
« i ® T & «~ 5 fF [
& # MNew scratch layer

Layers Panel | Browser Panel

Advanced Digitizing Panel 3]

NN gl S v
d [1000.000000 | (&) @ ¢
a |-67.451546 =

iy x | 3085146.588216 =

|y [-2292326.473363 =

Fig. 14.103: Points at given distance and angle
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14.4.7 The Processing in-place layer modifier

The Processing menu provides access to a large set of tools to analyze and create new features based on the properties
of the input features or their relations with other features (within the same layer or not). While the common behavior
is to create new layers as outputs, some algorithms also allow modifications to the input layer. This is a handy way to
automate multiple features modification using advanced and complex operations.

To edit features in-place:
1. Select the layer to edit in the Layers panel.
2. Select the concerned features. You can skip this step, in which case the modification will apply to the whole
layer.
3. Press the =~ BditFeaturesIn-Place 1400 gt the top of the Processing toolbox. The list of algorithms is filtered,
showing only those compatible with in-place modifications, i.e.:
» They work at the feature source and not at the layer level.
* They do not change the layer structure, e.g. adding or removing fields.

* They do not change the geometry type, e.g. from line to point layer.

®eaOE %

. A () = T,

C, Search...

)

() Recently used
~ (2 Cartography
4% Create categorized renderer from styles
4 Topological coloring
(2} Database
(2 Filetools
() Graphics
() Interpolation
(2 Layertools
) Network analysis
() Raster analysis
() Raster terrain analysis
() Rastertools
) Vector analysis
(2 Vector creation
() Vector general
G} Vector geometry
v () Vector overlay
* Clip
B Difference
4 Extract/clip by extent

{%° Intersection
#* Line intersections
45 Split with lines
9 Symmetrical difference
' Union
() Vector selection
() Vector table
7 GDAL
4§ GRASS

© Recently used
v () Vector creation
4% Array of translated features
v (2 Vector general
4 Drop geometries
49 Reproject layer
v (&) Vector geometry
4 Bounding boxes
™ Buffer
' Convex hull
3 Delete holes
4% Densify by count
4 Densify by interval
4% Fix geometries
4 Minimum enclosing circles
%" Multipart to singleparts
455 Multi-ring buffer (constant distance)

% Oriented minimum bounding box

¢ Orthogonalize

4% Remove duplicate vertices
4% Rotate

2 Simplify

4% Smooth

4% Snap points to grid

% Subdivide

¢ Swap Xand Y coordinates

4 Tessellate
45 Translate
v (&) Vector overlay
* Clip
. Difference
4 Split with lines

Fig. 14.104: Processing algorithms: all (left) vs polygon in-place editors (right)

4. Find the algorithm you’d like to run and double-click it.
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Nota: If the algorithm does not need any additional user-set parameters (excluding the usual input and output
layer parameters), then the algorithm is run immediately without any dialog popup.

1. If parameters other than the usual input or output layers are needed, the algorithm dialog pops up. Fill
in the required information.

2. Click Modify Selected Features or Modify All Features depending on whether there’s an active selection.
Changes are applied to the layer and placed in the edit buffer: the layer is indeed toggled to editing mode with
unsaved modification as indicated by the ;?" icon next to the layer name.

5. As usual, press [_]ﬁ' Save layer edits ¢ commit the changes in the layer. You can also press @ Undo 4 rollback the
whole modification.
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Lucrul cu Datele Raster

15.1 Dialogul Proprietatilor Rasterului

To view and set the properties for a raster layer, double click on the layer name in the map legend, or right click on
the layer name and choose Properties from the context menu. This will open the Raster Layer Properties dialog.

There are several tabs in the dialog:
. @ Information

e
J @3’ Source

. (\\f Symbology

e wiwi Transparency
o [ Histogram
. f Rendering
« Pyramids
7

Metadata

o 8- Legend
o [ OGIS Server

Sfat: Live update rendering

The Layer Styling Panel provides you with some of the common features of the Layer properties dialog and is a good
modeless widget that you can use to speed up the configuration of the layer styles and view your changes on the map
canvas.

Nota: Because properties (symbology, label, actions, default values, forms...) of embedded layers (see /mbricarea
Proiectelor) are pulled from the original project file, and to avoid changes that may break this behavior, the layer
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properties dialog is made unavailable for these layers.

15.1.1 Information Properties

The @ Information tab is read-only and represents an interesting place to quickly grab summarized information and
metadata for the current layer. Provided information are:

* based on the provider of the layer (format of storage, path, data type, extent, width/height, compression, pixel
size, statistics on bands, number of columns, rows and no-data values of the raster...);

e picked from the provided metadata: access, links, contacts, history... as well as dataset information (CRS,
Extent, bands...).

15.1.2 Proprietatile Sursei

The ﬁ@ Source tab displays basic information about the selected raster, including:
* the Layer name to display in the Layers Panel;

* the Coordinate Reference System: Displays the layer’s Coordinate Reference System (CRS). You can change the

layer’s CRS, by selecting a recently used one in the drop-down list or clicking on the % Select CRS pytton (see
Coordinate Reference System Selector). Use this process only if the layer CRS is a wrong or not specified. If
you wish to reproject your data, use a reprojection algorithm from Processing or Save it as new dataset.

Layer Properties - SR_50M_alaska_nad | Source

Layer name SR_50M_alaska_nad displayed as [SR_50M_alaska_nad
G' Information

Set source coordinate reference system
:i@ Source EPSG:2964 - NAD27 [ Alaska Albers -

&

%" symbology

l_';ﬂ Transparency

= Histogram

/
%
B Pyramids

l Metadata

Rendering

Legend

QGIS Server

@Help Style - «/ Apply || % cancel «/ OK

Fig. 15.1: Raster Layer Properties - Source Dialog
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15.1.3 Symbology Properties
Randare banda

QGIS offers four different Render types. The choice of renderer depends on the data type.
1. Multiband color - if the file comes with several bands (e.g. a satellite image with several bands).

2. Paletted/Unique values - for single band files that come with an indexed palette (e.g. a digital topographic map)
or for general use of palettes for rendering raster layers.

3. Singleband gray - (one band of) the image will be rendered as gray. QGIS will choose this renderer if the file
is neither multiband nor paletted (e.g. a shaded relief map).

4. Singleband pseudocolor - this renderer can be used for files with a continuous palette or color map (e.g. an
elevation map).

5. Hillshade - Creates hillshade from a band.

Multiband color

With the multiband color renderer, three selected bands from the image will be used as the red, green or blue com-
ponent of the color image. QGIS automatically fetches Min and Max values for each band of the raster and scales
the coloring accordingly. You can control the value ranges in the Min/Max Value Settings section.

A Contrast enhancement method can be applied to the values: «No enhancement», «Stretch to MinMax», «Stretch
and clip to MinMax» and «Clip to min max».

Notii: Imbunititirea contrastului

When adding GRASS rasters, the option Contrast enhancement will always be set automatically to stretch to min max,
even if this is set to another value in the QGIS general options.

Sfat: Vizualizarea unei singure benzi dintr-un Raster Multibanda

If you want to view a single band of a multiband image (for example, Red), you might think you would set the Green
and Blue bands to Not Set. But the preferred way of doing this is to set the image type to Singleband gray, and then
select Red as the Gray band to use.

Paletted/Unique values

This is the standard render option for singleband files that include a color table, where a certain color is assigned to
each pixel value. In that case, the palette is rendered automatically.

It can be used for all kinds of raster bands, assigning a color to each unique raster value.
If you want to change a color, just double-click on the color and the Select color dialog appears.
It is also possible to assign labels to the colors. The label will then appear in the legend of the raster layer.
Right-clicking over selected rows in the color table shows a contextual menu to:
* Change Color... for the selection
¢ Change Opacity... for the selection
e Change Label... for the selection

The pulldown menu, that opens when clicking the ... (Advanced options) button below the color map to the right,
offers color map loading (Load Color Map from File...) and exporting (Export Color Map to File...), and loading of
classes (Load Classes from Layer).
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Layer Properties - landcover_RGB | Symbology

L

"i' Information

v Band Rendering

Render type | Multiband color -
2
W& source Redband  |Band 1 (Red) -
& symbology Min |0 | Max 255 |
I8 Transparency Green band | Band 2 (Green) -
Histogram Min |72 | Max (255 |
Blue band |Band 3 (Blue) - |
4 Rendering
Min |0 | Max 215 |
B Pyramids
S TArEs | No enhancement -
enhancement

ak Metadata

P Min / Max Value Settings

Legend
p Color Rendering

IE QGIS Server E Resampling

2,00 |

Zoomed: in | Nearest neighbour - | out Nearest neighbour ~  Oversampling

Thumbnail Legend Palette

| @Help || style -  Japply || %cancel || JOK |

Fig. 15.2: Raster Symbology - Multiband color rendering
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v Band Rendering

Render type Paletted/Unique values ~

Band Band 1: Layer_1 (Palette) -
Color ramp Random colors M
Value Color Label

7 7

8 8

11 11

12 12

13 13

Classify o | | = Delete All

Fig. 15.3: Raster Symbology - Paletted unique value rendering
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Singleband gray

This renderer allows you to render a single band layer with a Color gradient: «Black to white» or «White to black».
You can change the range of values to color (Min and Max) in the Min/Max Value Settings.

A Contrast enhancement method can be applied to the values: «No enhancement», «Stretch to MinMax», «Stretch
and clip to MinMax» and «Clip to min max».

¥ Band Rendering

Render type | Singleband gray -

Gray band Band 1 (Gray) -

Color gradient | Black to white -
Min 52 Max 251

contrast Stretch to MinMax -

enhancement

[»] Min f Max Value Settings

Fig. 15.4: Raster Symbology - Singleband gray rendering

Singleband pseudocolor

This is a render option for single-band files that include a continuous palette. You can also create color maps for a
bands of a multiband raster.

Using a Band of the layer and a values range, three types of color Interpolation are available:
* Discrete (a <= symbol appears in the header of the Value column)
* Liniar
 Exact (an = symbol appears in the header of the Value column)

The Color ramp drop down lists the available color ramps. You can create a new one and edit or save the currently
selected one. The name of the color ramp will be saved in the configuration and in the QML file.

The Label unit suffix is a label added after the value in the legend.

()

For classification Mode «Equal interval», you only need to select the number of classes :°° <. and press the

button Classify. For Mode =Tv) «Continuous», QGIS creates classes automatically depending on Min and Max.

The button ':II-I:I-I:| Add values manually 5 4dg 2 value to the table. The button "= Removeselected oW eletes a value from the
table. Double clicking in the Value column lets you insert a specific value. Double clicking in the Color column
opens the dialog Change color, where you can select a color to apply for that value. Further, you can also add labels
for each color, but this value won’t be displayed when you use the identify feature tool.

Right-clicking over selected rows in the color table shows a contextual menu to:
¢ Change Color... for the selection
¢ Change Opacity... for the selection

. =] X
You can use the buttons |/ Load color map from file ¢ [ Export color map tofile  Joad an existing color table or to save the
color table for later use.

The o Clip out of range values allows QGIS to not render pixel greater than the Max value.
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w Band Rendering

Render type |5ingleband pseudocolor - |

Band | Band 1 (Gray) - |
Min 52 251 |
P Min / Max Value Settings
Interpolation |Linear - |
Color ramp | I
Label unit | |
suffix
Value Color Label =

52 52

77.87 779

103.74 104

129.61 130

155.48 . 155
181.35 . 181

Mode | Continuous  ~ |

Clip out of range values

Classes | |

Fig. 15.5: Raster Symbology - Singleband pseudocolor rendering
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Hillshade

Render a band of the raster layer using hillshading.

¥ Band Rendering

Render type  Hillshade -

Band Band 1 (Gray) -
Altitude 45.00° -

e - \1

2 E

Azimuth Gy /)

St

315.00° -
Z Factor 1.00000000 -

Multidirectional

Fig. 15.6: Raster Symbology - Hillshade rendering

Optiuni:
* Band: The raster band to use.
* Altitude: The elevation angle of the light source (default is 45 °).
* Azimuth: The azimuth of the light source (default is 315°).

¢ Z Factor: Scaling factor for the values of the raster band (default is 1).

. & Multidirectional: Specify if multidirectional hillshading is to be used (default is o f £).

Setting the min and max values

By default, QGIS reports the Min and Max values of the band(s) of the raster. A few very low and/or high values
can have a negative impact on the rendering of the raster. The Min/Max Value Settings frame helps you control the
rendering.

¥ Min / Max Value Settings

User defined

Cumulative

. 2.0 ~ -(98.0 |+ %

e Min / max

Mean +/-

standard deviation x 200

Statistics extent Whole raster -

Accuracy Estimate (Faster) M

Fig. 15.7: Raster Symbology - Min and Max Value Settings

Auvailable options are:
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e i User defined: The default Min and Max values of the band(s) can be overridden

e i Cumulative count cut: Removes outliers. The standard range of values is 2% to 98%, but it can be adapted
manually.

« '® Min /max: Uses the whole range of values in the image band.

e i Mean +/- standard deviation x: Creates a color table that only considers values within the standard deviation
or within multiple standard deviations. This is useful when you have one or two cells with abnormally high
values in a raster layer that impact the rendering of the raster negatively.

Calculations of the min and max values of the bands are made based on the:

o Statistics extent: it can be Whole raster, Current canvas or Updated canvas. Updated canvas means that min/max
values used for the rendering will change with the canvas extent (dynamic stretching).

¢ Accuracy, which can be either Estimate (faster) or Actual (slower).

Nota: For some settings, you may need to press the Apply button of the layer properties dialog in order to display
the actual min and max values in the widgets.

Randarea culorii

For all kinds of Band rendering, the Color rendering set.

You can achieve special rendering effects for your raster file(s) by using one of the blending modes (see Modurile de
Fuziune).

Further settings can be made by modifying the Brighmess, Saturation and Contrast. You can also use a Grayscale
option, where you can choose between «Off», «By lightness», «By luminosity» and «By average». For one Hue in
the color table, you can modify the «Strength».

Reesantionare

The Resampling option has effect when you zoom in and out of an image. Resampling modes can optimize the
appearance of the map. They calculate a new gray value matrix through a geometric transformation.

v Color Rendering

Blending mode | Normal v Reset
Brightness 0 +|| Contrast ] =
Saturation — 0 +|| Grayscale | Off -
Hue Colorize Strength

v Resampling

Zoomed: in | Nearest neighbour ~ | out | Nearest neighbour ~ | Oversampling | 2.00 |+

Fig. 15.8: Raster Symbology - Color rendering and Resampling settings

When applying the «Nearest neighbour» method, the map can get a pixelated structure when zooming in. This
appearance can be improved by using the «Bilinear» or «Cubic» method, which cause sharp edges to be blurred. The
effect is a smoother image. This method can be applied to for instance digital topographic raster maps.

At the bottom of the Symbology tab, you can see a thumbnail of the layer, its legend symbol, and the palette.
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15.1.4 Transparency Properties
'-w' QGIS has the ability to set the transparency level of a raster layer. Use the transparency slider

S to set to what extent the underlying layers (if any) should be visible through the current raster
layer. This is very useful if you overlay raster layers (e.g., a shaded relief map overlayed by a classified raster map).
This will make the look of the map more three dimensional.

Layer Properties - landcover | Transparency B3

q, v Global Opacity
"? Information _11100,0 % -
W Source ¥ No Data Value
%" symbology
l.P" Transparency Additional no data value
Iﬂ Histogram w Custom Transparency Options
.\_'/ Rendering Transparency band None -
Transparent pixel list
& Pyramids - -
From To Percent Transparent | | g
l Metadata 1 d 0 100 |4
2[12 15 55 g
Legend 3/41 41 100 =
QGIS Server :
A
@Help Style - « Apply || 3 cancel « OK

Fig. 15.9: Raster Transparency

Additionally, you can enter a raster value that should be treated as an Additional no data value.
An even more flexible way to customize the transparency is available in the Custom transparency options section:
» Use Transparency band to apply transparency for an entire band.

* Provide a list of pixels to make transparent with corresponding levels of transparency:

1. Clic pe butonul G Add values manually - {Jn nou rand va apdrea in lista pixelilor.

2. Enter the Red, Green and Blue values of the pixel and adjust the Percent Transparent to apply.

3. Alternatively, you can fetch the pixel values directly from the raster using the [ Add vatues trom dispay g,
Then enter the transparency value.

4. Repeat the steps to adjust more values with custom transparency.

5. Press the Apply button and have a look at the map.
Dupa cum se poate vedea, desi este destul de usor de stabilit transparenta dupa dorinta, trebuie parcursi o
multime de pasi. Prin urmare, puteti utiliza butonul Exportinfisier pentry a salva setirile de transparenti

ntr-un fisier. Butonul de 7 tmport din fsier Incarcd setarile de transparentd si le aplica stratului raster curent.
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15.1.5 Histogram Properties

The =2 Histogram tab allows you to view the distribution of the values in your raster. The histogram is generated
when you press the Compute Histogram button. All existing bands will be displayed together. You can save the

histogram as an image with the button.
1§_t the bottom of the histogram, you can select a raster band in the drop-down menu and Set min/max style for it. The
H@«% Prefs/Actions drop-down menu gives you advanced options to customize the histogram:
» With the Visibility option, you can display histograms for individual bands. You will need to select the option
st Show selected band.

» The Min/max options allow you to «Always show min/max markers», to «Zoom to min/max» and to «Update
style to min/max».

* The Actions option allows you to «Reset» or «Recompute histogram» after you have changed the min or max
values of the band(s).

Layer Properties - landcover | Histogram

Information Raster Histogram
160000 —
} Source i
” symbology Leoilg
Transparency 120000
[+ Histogram >, 100000 -]
. & :
Rendering 2 soooo
c .
Pyramids 2 i
: % 60000
{ Metadata 7
40000
Legend 7
20000 —|
QGIS Server ] :
o JL
T B TR
0 50 100 150 200 250
Pixel Value
® Band 1
'@ Prefs/Actions_ H
Set min/max style for Band 1: Layer_1 -
Min 0 W
Max 13 E
@Help Style -~ « Apply || % cancel o OK

Fig. 15.10: Histograma Raster
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15.1.6 Rendering Properties

In the \:{ Rendering tab, it’s possible to:
e set Scale dependent visibility for the layer: You can set the Maximum (inclusive) and Minimum (exclusive)

scale, defining a range of scales in which the layer will be visible. It will be hidden outside this range. The @
Set to current canvas scale by tton helps you use the current map canvas scale as a boundary. See Randarea Dependentd
de Scard for more information.

* Refresh layer at interval (seconds): set a timer to automatically refresh individual layers. Canvas updates are
deferred in order to avoid refreshing multiple times if more than one layer has an auto update interval set.

Layer Properties - landcover | Rendering £

[#| v scale Dependent Visibility

G information Minimum (exclusive) Maximum (inclusive)
43 source 4= |1:100000000 - | ] B o i

¥ symbology Refresh layer at interval (seconds)

l._g Transparency
= Histogram
@ Rendering
& Pyramids
m Metadata

Legend

QGIS Server ©@Help Style ~ « Apply || % Cancel

&,
@]
=

Fig. 15.11: Raster Rendering

15.1.7 Proprietatile Piramidelor

High resolution raster layers can slow navigation in QGIS. By creating lower resolution copies of the data (pyramids),
performance can be considerably improved, as QGIS selects the most suitable resolution to use depending on the
zoom level.

Trebuie sd aveti acces de scriere in directorul in care sunt stocate datele originale, pentru a construi piramide.
From the Resolutions list, select resolutions at which you want to create pyramid levels by clicking on them.

If you choose Internal (if possible) from the Overview format drop-down menu, QGIS tries to build pyramids
internally.

Notia: Please note that building pyramids may alter the original data file, and once created they cannot be removed.
If you wish to preserve a «non-pyramided» version of your raster, make a backup copy prior to pyramid building.

If you choose External and External (Erdas Imagine) the pyramids will be created in a file next to the original
raster with the same name and a . ovr extension.

Several Resampling methods can be used for pyramid calculation:
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* cel mai apropiat vecin

* Medie

* Gauss

* Cubic

* Cubic Spline
* Laczos

* Mod

¢ Niciuna

Finally, click Build Pyramids to start the process.

Layer Properties - landcover | Pyramids

.:_l'
q Information
Source

symbology

i
®
v
ad

Transparency
= Histogram

& Rendering

/% Pyramids
!h Metadata

Legend

IE QGIS Server

©@Help

Description

Large resolution raster layers can slow navigation
in QGIS. By creating lower resolution copies of
the data (pyramids) performance can be
considerably improved as QGIS selects the most
suitable resolution to use depending on the level
of zoom. You must have write access in the
directory where the original data is stored to
build pyramids.

Please note that building internal pyramids
may alter the original data file and once
created they cannot be removed!

Please note that building internal pyramids
could corrupt your image - always make a
backup of your data First!

Overview Format External -

Resampling method | Average - ‘ 0%

Style ~ « Apply

Fig. 15.12: Raster Pyramids

15.1.8 Metadata Properties

7

Resolutions

FFE¥FFEy

# cancel

1832 x 982
916 x 491
458 x 246
229x123
114 x 61

«/ OK

The ' Metadata tab provides you with options to create and edit a metadata report on your layer. See vector layer
metadata properties for more information.

15.1. Dialogul Proprietatilor Rasterului
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Layer Properties - landcover | Metadata B

Identification | Categories = Keywords Access Extent = Contact = Links | History = Validation

G’ Information

This page describes the basic attribution of the dataset. Please use the tooltips For more information.

‘:@_. Source Parent identifier
%" symbology

Identifier
lﬂ TenspeEngy Set from layer
IB® Histogram Title
Qj;/ Rendering

Type
& Pyramids -
-/ Metadata Language

Legend

Abstract

QGIS Server
@Help Metadata ~ « mpply || % cancel oK

Fig. 15.13: Raster Metadata
15.1.9 Proprietatile Legendei

The 8- Legend tab provides you with a list of widgets you can embed within the layer tree in the Layers panel. The
idea is to have a way to quickly access some actions that are often used with the layer (setup transparency, filtering,
selection, style or other stuff...).

By default, QGIS provides a transparency widget but this can be extended by plugins that register their own widgets
and assign custom actions to layers they manage.

15.1.10 QGIS Server Properties

From the 7. QGIS Server tab, information can be provided for Description, Attribution, MetadataUrl and LegendUrl.

15.2 Analiza Raster

15.2.1 Calculatorul Raster

Calculatorul Raster din meniul Raster permite efectuarea calculelor pe baza valorilor raster ale pixelilor existenti (a
se vedea figure_raster_calculator). Rezultatele sunt scrise Intr-un nou strat raster, Intr-un format acceptat de GDAL.

The Raster bands list contains all loaded raster layers that can be used. To add a raster to the raster calculator
expression field, double click its name in the Fields list. You can then use the operators to construct calculation
expressions, or you can just type them into the box.

in sectiunea Stratului rezultat trebuie si definiti un strat de iesire. Puteti defini extinderea suprafetei calculate pe
baza unui strat de intrare raster, sau in functie de coordonatele X,Y si de coloane si rAnduri, pentru a seta rezolutia
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Layer Properties - landcover | Legend

Embedded widgets in legend

G Information
t Available widgets Used widgets

':'{:\'_- Source Opacity slider
%" symbology
!,aj Transparency
B Histogram
g

/ .
4 Rendering
B8 Pyramids S
E Metadata 4

i Legend

QGIS Server

@Help Style - « Apply || % cancel «/ OK

Fig. 15.14: Raster Legend

stratului de iesire. In cazul In care stratul de intrare are o alta rezolutie, valorile vor fi reesantionate cu algoritmul
celui mai apropiat vecin.

Sectiunea Operatorilor contine toti operatorii utilizabili. Pentru a adduga un operator in caseta de expresii a cal-
culatorului raster, faceti clic pe butonul corespunzdtor. Sunt disponibile operatiile matematice (+, —, *, ... ) si
trigonometrice (sin, cos, tan, ... ). Expresiile conditionale (=, ! =, <, >=, ... ) returneaza fie O pentru fals, fie 1
pentru adevirat si, de aceea, pot fi folosite cu alti operatori si functii. Cu timpul, vor fi disponibili mai multi operatori!

Cu ajutorul casetei de Cig Addugare a rezultatelor la proiect, stratul rezultatelor va fi automat incércat legenda, pentru

a putea fi vizualizat.

Exemple

Conversia valorilor de elevatie de la metri la picioare

Pentru crearea unui raster de elevatie in feet dintr-un raster In metri, trebuie si utilizati factorul de conversie de la
metri la picioare: 3.28. Expresia este:

"elevation@1" * 3.28

Folosirea unei masti

Daci doriti sd mascati unele parti dintr-un raster - sd zicem, de exemplu, pentru cd v intereseaza doar altitudinile
de peste 0 metri - puteti utiliza urméatoarea expresie pentru a crea o mascd si pentru a aplica rezultatul unui raster,
intr-un singur pas.

("elevation@l" >= 0) * "elevation@1l"
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Layer Properties - landcover | QGIS Server

w Description

"'i' Information

Short name |A name used to identify the layer. The short name is a tex... |

%_17- Source Title |The title is For the benefit of hurnans to identify layer. |

% symbology

Abstract

|_.|_i Transparency

Keyword list |Li5t of keywords separated by comma to help catalog sea... |

Histogram
Data Url |A URL of the data presentat... | Format - |

& Rendering
v Attribution

& Pyramids

Title |Attributi0n's title indicates the provider of the layer. |

H Metadats url |Attribution's url gives a link to the webpage of the provider of th... |

Legend

v Metadataurl
&% Qais server

Url [The URL of the metadata document. |

Type | " | Format | 7 |

v Legendurl

url |A URL of the legend image. | Format | - |

| @Help || style - | Japply || %cancel || JOK |

Fig. 15.15: QGIS Server in Raster Properties
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Raster Calculator X

Raster Bands

¥ Operators

+ * sqrt

- I’ A

= =3 -
abs min max

Raster Calculator Expression

@Help

Result Layer

Output layer

Output format
Selected Layer Extent
X min 0,00000
Y min 0,00000
Columns | 0

Output CRS

v Add result to project

cos sin

acos asin

¥
A
I

GeoTIFF -
+ Xmax | 0,00000 -
~| ¥ max 0,00000 =
>/ Rows |0 -

invalid projection ~ | |®

tan log10 (
atan In )

»= AND OR

% Cancel + OK

Fig. 15.16: Raster Calculator (abs, min and max added in 3.10)
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In other words, for every cell greater than or equal to O the conditional expression evaluates to 1, which keeps the
original value by multiplying it by 1. Otherwise the conditional expression evaluates to O, which sets the raster value
to 0. This creates the mask on the fly.

In cazul in care doriti sé clasificati un raster - sd zicem, de exemplu, in doua clase de altitudine, puteti utiliza urma-
toarea expresie pentru a crea un raster cu doud valori, 1 si 2, intr-un singur pas.

("elevation@1l" < 50) * 1 + ("elevation@l" >= 50) * 2

Cu alte cuvinte, pentru fiecare celula mai mica de 50, valoarea sa va fi setatd la 1. Pentru fiecare celula mai mare sau
egald cu 50 valoarea sa va fi setatd la 2.

15.2.2 Alinierea Rasterelor

Acest instrument poate prelua mai multe rastere, pentru a le alinia perfect, ceea ce presupune:
* reproiectarea aceluiasi CRS,
* reesantionarea la aceeasi dimensiune de celula si offset de grild,
* decuparea regiunii de interes,
¢ redimensionarea valorilor, atunci cand este necesar.

All rasters will be saved in another files.

First, open the tools from Raster [7] Align Raster... and click on the I:II'II-I:I Add new raster byyton to choose one existing raster
in QGIS. Select an output file to save the raster after the alignment, the resampling method and if the tools need to
Rescale values according to the cell size. The resampling method can be (see figure_raster_align_edit):

¢ Nearest Neighbor

¢ Bilinear (2x2 kernel)

¢ Cubic (4x4 kernel): Cubic Convolution Approximation

¢ Cubic B-Spline (4x4 kernel): Cubic B-Spline Approximation

* Lanczos (6x6 kernel): Lanczos windowed sinc interpolation

* Average: computes the average of all non-NODATA contributing pixels

* Mode: selects the value which appears most often of all the sampled points

¢ Maximum, Minimum, Mediane, First Quartile (Q1) or Third Quartile (Q3) of all non-NODATA con-
tributing pixels

Nota: Methods like maximum, minimum, mediane, first and third quartiles are available only if QGIS is built with
GDAL >=2.0.

In the main Align raster dialog, you can still | & Editfilesettings op =1 Removean existing file frop the list of raster layers.
You can also choose one or more other options (see figure_raster_align):

¢ Select the Reference Layer,

¢ Transform into a new CRS,

* Setup a different Cell size,

* Setup a different Grid Offset,

* Clip to Extent: it can be user-defined or based on a layer or the map view
* Qutput Size,

* Add aligned raster to the map canvas.
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Configure Layer Resampling

Input raster layer:
¥ landcover -

Qutput raster filename:

isterflandcover_resampled.tif| | Browse...
Resampling method:

MNearest neighbour =

(] Rescale values according to the cell size

Cancel || OK

Fig. 15.17: Select Raster Resampling Options

@

Align Rasters

Raster layers to align o

¥ landcover
¥ sr_50M_alaska nad

m

Reference Layer |landcover [best reference] =
[l CRS

[ cell size 3280,000000 3280,000000

[} Grid Offset  0,000000 0,000000

v [ Clip to Extent (current: layer)
North | 7809680

West [-7117600 East | 4897040

South | 1367760

Layer extent Map view extent

Output Size 3393 x 1964

& Add aligned rasters to map canvas

| 0% Close || OK |

Fig. 15.18: Alinierea Rasterelor

15.2. Analiza Raster 391



QGIS 3.10 User Guide

392 Capitolul 15. Lucrul cu Datele Raster



capitoLuL 16

Working with Mesh Data

16.1 What's a mesh?

A mesh is an unstructured grid usually with temporal and other components. The spatial component contains a
collection of vertices, edges and faces in 2D or 3D space:

« vertices - XY(Z) points (in the layer’s coordinate reference system)
* edges - connect pairs of vertices

« faces - a face is a set of edges forming a closed shape - typically a triangle or a quadrilateral (quad), rarely
polygons with more vertices

Triangular mesh Quad mesh (regular grid) Mesh with mixed element types

Fig. 16.1: Different mesh types

QGIS can currently render mesh data using triangles or regular quads.

Mesh provides information about the spatial structure. In addition, the mesh can have datasets (groups) that assign a
value to every vertex. For example, having a triangular mesh with numbered vertices as shown in the image below:
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N

12
10 11

Fig. 16.2: Triangular grid with numbered vertices

Each vertex can store different datasets (typically multiple quantities), and those datasets can also have a temporal
dimension. Thus, a single file may contain multiple datasets.

The following table gives an idea about the information that can be stored in mesh datasets. Table columns represent
indices of mesh vertices, each row represents one dataset. Datasets can have different datatypes. In this case, it stores
wind velocity at 10m at a particular moments in time (t1, t2, t3).

In a similar way, the mesh dataset can also store vector values for each vertex. For example, wind direction vector at
the given time stamps:

10 metre wind 1 2 3

10 metre speed at time=t1 17251 | 24918 | 32858
10 metre speed at time=t2 19168 | 23001 | 36418
10 metre speed at time=t3 21085 | 30668 | 17251

10m wind direction time=t1 | [20,2] | [20,3] | [20,4.5]
10m wind direction time=t2 | [21,3] | [21,4] | [21,5.5]
10m wind direction time=t3 | [22,4] | [22,5] | [22,6.5]

We can visualize the data by assigning colors to values (similarly to how it is done with Singleband pseudocolor raster
rendering) and interpolating data between vertices according to the mesh topology. It is common that some quantities
are 2D vectors rather than being simple scalar values (e.g. wind direction). For such quantities it is desirable to display
arrows indicating the directions.
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Fig. 16.3: Possible visualisation of mesh data

16.2 Supported formats

QGIS accesses mesh data using the MDAL drivers. Hence, the natively supported formats are:

NetCDF': Generic format for scientific data

GRIB: Format commonly used in meteorology

XMDF: As an example, hydraulic outputs from TUFLOW modelling package

DAT: Outputs of various hydrodynamic modelling packages (e.g. BASEMENT, HYDRO_AS-2D, TUFLOW)
3Di: 3Di modelling package format based on Climate and Forecast Conventions (http://cfconventions.org/)

Some examples of mesh datasets can be found at https://apps.ecmwf.int/datasets/data/interim-full-daily/
levtype=sfc/

To load a mesh dataset into QGIS, use the E?J Mesh tab in the Data Source Manager dialog. Read Loading a mesh
layer for more details.

16.3 Mesh Dataset Properties

16.3.1 Information Properties

The Information tab is read-only and represents an interesting place to quickly grab summarized information and
metadata on the current layer. Provided information are (based on the provider of the layer) uri, vertex count, face
count and dataset groups count.

16.2.
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Q Layer Properties - 20190309_132817_GFS_P25 | Source x

Layer name |20190309_132817_GFS_F25 displayed as |20190309_132817_GFS_P25
'?: Information

Set source coordinate reference system

o
& Source Default CRS: EPSG:4326 - WGS 84 v | |E®

Uri D:\Qgis_development\mesh_doc\20190309_132817_GFS_P25_.grb2

Assign Extra Dataset to Mesh

| 0K Cancel Apply

Fig. 16.4: Mesh Layer Properties

16.3.2 Proprietatile Sursei

The Source tab displays basic information about the selected mesh, including:
* the Layer name to display in the Layers panel
* setting the Coordinate Reference System: Displays the layer’s Coordinate Reference System (CRS). You can

change the layer’s CRS by selecting a recently used one in the drop-down list or clicking on % Select CRS
button (see Coordinate Reference System Selector). Use this process only if the CRS applied to the layer is
wrong or if none was applied.

Use the Assign Extra Dataset to Mesh button to add more groups to the current mesh layer.

16.3.3 Symbology Properties

Click the (f Symbology button to activate the dialog as shown in the following image:
Symbology properties are divided in several tabs:

* General

 Contours Symbology

* Vectors Symbology

* Rendering
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() Layer Properties - sample2 | Style *
| | -
- \ L
"i Information L 4 \-' a

J-al Source

Groups
10 metre wind
2 metre temperature
Total precipitation

Dotaset in Selected Grouwp(s)

20:45:52 - I« < * =
¥ Motadata

No mesh datasat selected

v Layer Rendering

Blending made Harrmal v

oK Cancl Apply
Fig. 16.5: Mesh Layer Symbology
General

The tab R presents the following items:
* groups available in the mesh dataset
* dataset in the selected group(s), for example, if the layer has a temporal dimension
» metadata if available

¢ blending mode available for the selected dataset.

Theslider ", the combo box 1% and the I<, <, >, >| buttons allow to explore another dimension
of the data, if available. As the slider moves, the metadata is presented accordingly. See the figure Mesh groups below
as an example. The map canvas will display the selected dataset group as well.

Dataset in Selacted Group(s)

—

20:45:52 - € < = =
* Metadata

Isvald Yo

Time 1035126406

Data Type Difingd on vertices
15 vedtor Yes

name 10 rmitré wind

Fig. 16.6: Dataset in Selected Group(s)

You can apply symbology to each group using the tabs.

16.3. Mesh Dataset Properties 397



QGIS 3.10 User Guide

Contours Symbology

Under Groups, click on I to show contours with default visualization parameters.

In the tab you can see and change the current visualization options of contours for the selected group, as shown
in Fig. 16.7 below:

Layer 3tyling 5
el sample2 -

A ~ @

v Show Contours

Opacty 100.0 % =
Min 141421 Max 354179 Lo
Interpolation Linpar -
Coler ramg E—— -
Linbsed nat
suffox
Value Calor Label —

141421356, 14142
715450936 T15.46
1429.51130. 14295
2143.55802 21436
Mode Contwsous ™ Classes
$| =)@
Chip out of range volues
& v Live update Apply

Fig. 16.7: Styling Contours in a Mesh Layer

Use the slide bar or combo box to set the opacity of the current group.

Use Load to adjust the min and max values of the current group.

The Interpolation list contains three options to render contours: Linear, Discrete and Exact.
The Color ramp widget opens the color ramp drop-down shortcut.

The Label unit suffix is a label added after the value in the legend.

By selecting Continuous in the classification Mode, QGIS creates classes automatically considering the Min and Max

values. With ‘Equal interval’, you only need to select the number of classes using the combo box Classes and press
the button Classify.

The button I:II-:II-I:I Add values manually 5 qdg 5 value to the individual color table. The button =1 Remove selected row deletes a
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value from the individual color table. Double clicking on the value column lets you insert a specific value. Double
clicking on the color column opens the dialog Change color, where you can select a color to apply on that value.

Vectors Symbology

Y
In the tab %, click on I to display vectors if available. The map canvas will display the vectors in the selected

group with default parameters. Click on the tab \‘- to change the visualization parameters for vectors as shown in
the image below:

Layer Styling BE
@ sampled -
@

AT N B

v Show Vectors

Line Width and Color

Display Vectors on User Grid

Head Options
Width 15 9% of Shaft Length
Length 40 % of Shaft Length
Arrow Length
Defined by Min and Max -

Minimum 0.8

MaEximum |10

- K- v Live update Apply

Fig. 16.8: Styling Vectors in a Mesh Layer
The line width can be set using the combo box or typing the value. The color widget opens the dialog Change color,
where you can select a color to apply to vectors.

Enter values for Min and Max to filter vectors according to their magnitude.

Check on the box g Display Vectors on User Grid and specify the X spacing and the Y spacing, QGIS will render
the vector considering the given spacing.

With the Head Options Head Options, QGIS allows the shape of the arrow head to be set by specifying width and
length (in percentage).
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Vector’s Arrow length can be rendered in QGIS in three different ways:

* Defined by Min and Max: You specify the minimum and maximum length for the vectors, QGIS will adjust
their visualization accordingly

¢ Scale to magnitude: You specify the (multiplying) factor to use

¢ Fixed: all the vectors are shown with the same length
Randare

In the tab E , QGIS offers two possibilities to display the grid, as shown in Fig. 16.9:
* Native Mesh Rendering that shows quadrants

e Triangular Mesh Rendering that display triangles

G.} Layer Properties - Atlantic_Sept2017 | Style 4

- Y F
"ri Information ~ d e B8

-}:\1 SN Native Mesh Rendering

& Style Line Width and Color

0.26

Triangular Mesh Rendering

Line Width and Color

. i

0.26

oK Cancal Apgby

Fig. 16.9: Mesh Rendering

The line width and color can be changed in this dialog, and both the grid renderings can be turned off.
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Laying out the maps

With Print Layouts and Reports you can create maps and atlases, and print them or save them as image, PDF or SVG
files.

17.1 Generalitati despre Compozitorul de Harti

The print layout provides growing layout and printing capabilities. It allows you to add elements such as the QGIS
map canvas, text labels, images, legends, scale bars, basic shapes, arrows, attribute tables and HTML frames. You
can size, group, align, position and rotate each element and adjust their properties to create your layout. The layout
can be printed or exported to image formats, PostScript, PDF or to SVG. You can save the layout as a template and
load it again in another session. Finally, generating several maps based on a template can be done through the atlas
generator.

17.1.1 Sample Session for beginners
Before you start to work with the print layout, you need to load some raster or vector layers in the QGIS map canvas
and adapt their properties to suit your own convenience. After everything is rendered and symbolized to your liking,

click the "~ New PrintLayout jeon in the toolbar or choose File [l New Print Layout. You will be prompted to choose a
title for the new layout.

Pentru a demonstra cum se poate crea o harta folositi urmédtoarele instructiuni.

1. On the left side, select the 1 £2 Addnewmap ¢oo]bar button and draw a rectangle on the canvas holding down the
left mouse button. Inside the drawn rectangle the QGIS map view to the canvas.

2. Select the &3 Addnewscalebar ¢o1har button and click with the left mouse button on the print layout canvas. A
scalebar will be added to the canvas.

3. Select the 8-y Addnewlegend (o61har button and draw a rectangle on the canvas holding down the left mouse
button. Inside the drawn rectangle the legend will be drawn.

F o
4. Selectati pictograma % SelectMove item pentry a selecta harta de pe canevas si pentru a o muta un pic.
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5. While the map item is still selected you can also change the size of the map item. Click while holding down
the left mouse button, in a white little rectangle in one of the corners of the map item and drag it to a new
location to change its size.

6. Click the Item Properties panel on the left down side and find the setting for the orientation. Change the value
of the setting Map orientation to «15.00° «. You should see the orientation of the map item change.

7. Now, you can print or export your print layout to image formats, PDF or to SVG with the export tools in Layout
menu.

=] .
8. Finally, you can save your print layout within the project file with the Save Project byyton,

You can add multiple elements to the print layout. It is also possible to have more than one map view or legend or
scale bar in the print layout canvas, on one or several pages. Each element has its own properties and, in the case of
the map, its own extent. If you want to remove any elements from the layout canvas you can do that with the Delete
or the Backspace key.

17.1.2 Managerul de Compozitii
The Layout Manager is the main window to manage print layouts in the project. It gives you an overview of existing
print layouts and reports in the project and offers tools to:
* add new print layout or new report from scratch, template or duplicating an existing one;
¢ rename or delete any of them;
* open them in the project.
To open the layout manager dialog:

* from the main QGIS dialog, select Project [l Layout Manager... menu or click on the Q Layout Manager pyy¢ton
in the Project Toolbar;

« from a print layout or report dialog, select Layout [7] Layout Manager... menu or click on the ’_\q Layout Manager
button in the Layout Toolbar.

D Alaska1

[ Alaska2 - A4

¥ New from Template

Empty layout ~ || Create...

Open template directory User

@Help % Close

Fig. 17.1: The Print Layout Manager

The layout manager lists in its upper part all the available print layouts or reports in the project with tools to:

* show the selection: you can select multiple reports and/or print layout(s) and open them in one-click. Double-
click a name also opens it;

* duplicate the selected print layout or report (available only if one item is selected): it creates a new dialog using
the selected one as template. You'll be prompted to choose a new title for the new layout;
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 rename the report or layout (available only if one item is selected): you’ll be prompted to choose a new title
for the layout;

» remove the layout: the selected print layout(s) will be deleted from the project.

In the lower part, it’s possible to create new print layouts or reports from scratch or a template. By default, QGIS will
look for templates in the user profile and the application template directories (accessible with the two buttons at the
bottom of the frame) but also in any folder declared as Path(s) to search for extra print templates in Settings 7] Options
] Layouts. Found templates are listed in the combobox. Select an item and press the Create button to generate a new
report or print layout.

You can also use layout templates from a custom folder; in that case, select specific in the templates drop-down list,
browse to the template and press Create.

Sfat: Creating template-based print layouts from Browser panel

Drag-and-drop a print layout template . gpt file from any file browser onto the map canvas or double-click it in the
Browser panel generates a new print layout from the template.

17.1.3 Menus, tools and panels of the print layout

Opening the print layout provides you with a blank canvas that represents the paper surface when using the print
option. Initially you find buttons on the left beside the canvas to add print layout items: the current QGIS map
canvas, text labels, images, legends, scale bars, basic shapes, arrows, attribute tables and HTML frames. In this
toolbar you also find buttons to navigate, zoom in on an area and pan the view on the layout a well as buttons to select
any layout item and to move the contents of the map item.

Jigure_layout_overview shows the initial view of the print layout before any elements are added.

Layout Edit View ltems Additem Atlas Settings

= n =] ! @& 5 O h L. f5 @ @ [ T oA
BEGLEREDR & & Bk BB Q9 SR hhEl BE P Lemg
o 20 R T B B T T B B B B [0 1523 | items | uindo History
=t IE Items (=[]
) 7: @ - Item
1) =
A
R _:
CE
o| = Layout Item Properties | Guides
E Item Properties (=)
Dc,—:
I
Tag—:
L
g K=
7| 3
L+ R
e
j'ka =3
e
=0 o=
= |R2
-
X: 0 mm y: 0 mm page: 1 30.5% > [

Fig. 17.2: Print Layout

On the right beside the canvas you find two set of panels. The upper one holds the panels Items and Undo History and
the lower holds the panels Layout, Item properties and Atlas generation.

* The Items panel provides a list of all the print layout items added to the canvas and ways to globally interact
with them (see Panoul Elementelor for more information).

» The Undo History panel displays a history of all changes applied to the layout. With a mouse click, it is possible
to undo and redo layout steps back and forth to a certain status.
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* The Layout panel allows you to set general parameters to apply to the layout when exporting or working within
(see The Layout Panel for more details);

] Select/Move item ;

- q
 The Item Properties panel displays the properties for the selected item. Click the % icon to select
an item (e.g., legend, scale bar or label) on the canvas. Then click the Item Properties panel and customize the
settings for the selected item (see Layout Items for detailed information on each item settings).

» The Atlas panel allows you to enable the generation of an atlas for the current layout and gives access to its
parameters (see Generarea unui Atlas for detailed information on atlas generation usage).

In the bottom part of the print layout window, you can find a status bar with mouse position, current page number, a
combo box to set the zoom level, the number of selected items if applicable and, in the case of atlas generation, the
number of features.

In the upper part of the print layout window, you can find menus and other toolbars. All print layout tools are available
in menus and as icons in a toolbar.

The toolbars and the panels can be switched off and on using the right mouse button over any toolbar or through View
] Toolbars [7] or View [] Panels [7].

Menus and Tools
Layout menu
The Layout provides action to manage the layout:
 Save the project file directly from the print layout window.
* Create a new and blank print layout with h New Layout....
. Duplicate Layout... : Create a new print layout by duplicating the current one.
* Remove the current layout with O pelete Layout....

* Open the ’—\q Layout Manager....

o Layouts [7] : Open an existing print layout.
Once the layout is designed, with ¥4 Save as Template and Add Items from Template icons, you can save the
current state of a print layout session as a . gpt template file and load its items again in another session/print layout.
In the Layout menu, there are also powerful ways to share geographical information produced with QGIS that can be
included in reports or published. These tools are = Export as Image..., "L Exportas PDF...., Export as SVG...
and "= pring....

Below is a list of all the available tools in this menu with some convenient information.
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Instrument Scurtatura Bara de instrumente | Referinta

=]

Save Project Ctrl+S Layout Introducing QGIS projects
D New Layout Ctrl+N Layout Managerul de Compozitii
[ 3
m Duplicate Layout Layout Managerul de Compozitii
0 Detete Layout
F\q Layout Manager... Layout Managerul de Compozitii
Compozitii [7]
Layout Properties... The Layout Panel
Rename Layout...
p Adaugare Pagini... Layout Working with the page properties

Add Items from Template Layout Creating a layout item

=]

Save as Template... Layout Managerul de Compozitii
=5 Export as Image... Layout Exportare ca imagine

Export as SVG... Layout Exportare ca SVG

"L' Export as PDF... Layout Exportare ca PDF

Setare Pagind... Ctrl+Shift+P

= print... Ctrl+p Layout Generarea unui Rezultat
Inchidere Ctrl+Q

Edit menu

The Edit menu offers tools to manipulate print layout items. It includes common actions like selection tools, Co-
py/Cut/Paste and undo/redo (see The Undo History Panel: Revert and Restore actions) functionality for the items in

the layout.

When using the Paste action, the elements will be pasted according to the current mouse position. Using the Edir [7]
Paste in Place action or pressing Ctr1+Shift+V will paste the items into the current page, at the same position
they were in their initial page. It ensures to copy/paste items at the same place, from page to page.

Below is a list of all the available tools in this menu with some convenient information.
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Tabelul 17.1: Available Tools

Instrument Scurtatura Bara de | Referinta
instru-
mente
= :
& Undo (last change) Ctrl+2 Layout The Undo History Panel: Revert and
Restore actions
@ Redo (last reverted change) Ctrl+Y Layout The Undo History Panel: Revert and
Restore actions
I Delete Del
=
< Cut Ctrl+X
Copy Ctrl+C
Lipire Ctrl+v
Paste in place Ctrl+Shift+Vv
Select All Ctrl+A
& Deselect all Ctrl+Shift+A

—l Invert Selection

Select Next Item Below Ctrl+Alt+]
Select Next Item above Ctrl+Alt+]
\{I_r:l Pan Layout P Instrumentar
? / Zoom Z Instrumentqr
-
% Select/Move Item \Y Instrumentqr Interacting with layout items
X Move Content C Instrumentqr Elementul Hartd
R Edit Nodes Item Instrumentqr Formele Articulate
View menu

The View menu gives access to navigation tools and helps to configure general behavior of the print layout. Beside
the common zoom tools, you have means to:
-l i view N . .
o M/ Refreshview (if yoy find the view in an inconsistent state);

* enable a grid you could snap items to when moving or creating them. Grids setting is done in Settings 2] Layout
Options... or in the Layout Panel,

¢ enable guides you could snap items to when moving or creating them. Guides are red lines that you can create
by clicking in the ruler (above or at the left side of the layout) and drag and drop to the desired location;

» Smart Guides: uses other layout items as guides to dynamically snap to as you move or reshape an item;
¢ Clear Guides to remove all current guides;

* Show Bounding box around the items to better identify your selection;

* Show Rules around the layout;

* Show Pages or set up pages to transparent. Often layout is used to create non-print layouts, e.g. for inclusion
in presentations or other documents, and it’s desirable to export the composition using a totally transparent
background. It’'s sometimes referred to as ,infinite canvas” in other editing packages.

In the print layout, you can change the zoom level using the mouse wheel or the slider and combo box in the status
bar. If you need to switch to pan mode while working in the layout area, you can hold the Spacebar or the mouse
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wheel. With Ctr1+Spacebar, you can temporarily switch to Zoom In mode, and with Ct r1+Alt+Spacebar,

to Zoom Out mode.

Panels and toolbars can be enabled from the View [7 menu. To maximise the space available to interact with a

composition you can check the A View [ Toggle Panel Visibility option or press Ct r1+Tab; all panels are hidden
and only previously visible panels are restored when unchecked.

It’s also possible to switch to a full screen mode to have more space to interact with by pressing F11 or using View

2 i Toggle Full Screen.

Instrument Scurtatura Bara de instrumente | Referinta
~
R’ Refresh F5 Navigation
Previzualizare [7]
&I“%'}:’I Mdirire Ctrl++ Navigation
>~ Micsorare Ctrl+- Navigation
[Ad) o
<|5|’-’ Zoom Ia 100% Ctrl+il Navigation
FH
&8 Transfocare la nivelul Hértii | Ctr1+0 Navigation
Zoom to Width
Show Grid Ctrl+' Guides and Grid
Snap to Grid Ctrl+Shift+' Guides and Grid
Cif Show Guides Ctrl+; Guides and Grid
i Snap to Guides Ctrl+Shift+; Guides and Grid
Cif Smart Guides Ctrl+Alt+;
Manage Guides... Panoul Ghidajelor
Stergere Ghidaje Panoul Ghidajelor
i Show Rulers Ctrl+R
i Show Bounding Boxes Ctrl+sShift+B
B Afisare Pagini
Bare de Instrumente [7] Panouri si Bare de Instrumente
Panouri [7] Panouri si Bare de Instrumente
Toggle Full Screen F11 Vizualizare
Toggle Panel Visibility Ctrl+Tab Vizualizare

Iltems menu

The Items helps you configure items» position in the layout and the relations between them (see Interacting with layout

items).
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Instrument Scurtaturd Bara de instrumente | Referinta
5. Grup Ctrl+G Actions Grouping items
=5 Ungroup Ctrl+Shift+G | Actions Grouping items
Ruaise Ctrl+] Actions Alinierea
Lower Ctrl+] Actions Alinierea
Bring to Front Ctrl+Shift+] | Actions Alinierea
Send to Back Ctrl+Shift+[ | Actions Alinierea
Blocheazd Elementele Selectate | Ctrl+L Actions Locking items
Unlock All Ctrl+Shift+L | Actions Locking items
Align Items [7] Actions Alinierea
Distribute Items [7] Actions Moving and resizing items
Redimensionare [7] Actions Moving and resizing items

Adaugare element de meniu

These are tools to create layout items. Each of them is deeply described in Layout Items chapter.

Instrument Bara de instrumente | Referinta
&3 Addugare Hartd Instrumentar Elementul Hartd
U Add Picture Instrumentar The Picture Item
o Addugare Etichetd Instrumentar Elementul Etichetd
ik Addugare Legenddd | Instrumentar Elementul Legendd
& Add Scale Bar Instrumentar Elementul Scarii Grafice
A] Add North Arrow Instrumentar The North Arrow Item
__CI Add Shape [7] Instrumentar The Regular Shape Item
-/EI Add Arrow Instrumentar Elementul Scgeatd
IEI Add Node Item [ Instrumentar Formele Articulate
EDCI Add HTML Instrumentar Elementul HTML de tip cadru
Add Attribute Table | Instrumentar Elementul de tip Tabeld de Atribute
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Atlas menu
Instrument Scurtatura Bara de instru- | Referinta
mente
Previzualizare Atlas Ctrl+ALt+/| Aflas Preview and generate an
atlas
I* First Feature Ctrl+< Atlas Preview and generate an
atlas
‘ Previous Feature Ctrl+, Atlas Preview and generate an
atlas
* Next Feature Ctrl+. Atlas Preview and generate an
atlas
* Last feature Ctrl+> Atlas Preview and generate an
atlas
"D print Adlas... Atlas Preview and generate an
atlas
= Exportare Atlas sub formd de Ima- Atlas Preview and generate an
gini... atlas
Export Atlas as SVG... Atlas Preview and generate an
atlas
= .
“1@ Export Atlas as PDF... Atlas Preview and generate an
atlas
» Atlas Settings Atlas Generarea unui Atlas

Meniul Setarilor

The Settings 2] Layout Options... menu is a shortcut to Settings [7 Options [?] Layouts menu of QGIS main canvas. Here,
you can set some options that will be used as default on any new print layout:

* Layout defaults let you specify the default font to use;

 With Grid appearance, you can set the grid style and its color. There are three types of grid: Dots, Solid lines

and Crosses;

* Grid and guide defaults defines spacing, offset and tolerance of the grid (see Guides and Grid for more details);

* Layout Paths: to manage list of custom paths to search print templates.

Contextual menus

Depending on where you right-click in the print layout dialog, you open a contextual menu with various features:

* Right-click on the menu bar or any toolbar and you get the list of layout panels and toolbars you can enable or

disable in one-click.

* Right-click over a ruler and you can i Show Guides, i Snap to Guides, Manage Guides... opening the Guides
panel or Clear Guides. It’s also possible to hide the rulers.

* Right-click in the print layout canvas and:

— You'll be able to Undo and Redo recent changes, or Paste any copied item (only available if no item is

selected).
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— If you click over a page, you can additionally access the current Page Properties panel or Remove Page.
— If you click on a selected item then you can cut or copy it as well as open the Item Properties panel.

— If more than one item are selected, then you can either group them and/or ungroup if at least one group
is already in the selection.

* Right-click inside a text box or spinbox widget of any layout panel provides edit options to manipulate its
content.

The Layout Panel

In the Layout panel, you can define the global settings of your print layout.

Layout (=]E3)

v General Settings

Reference map v

v Guides and Grid
Grid spacing
10.00 >/ mm -
Grid offset

X: 0.00 -
mm -
y: 0.00 =

Snap tolerance

5 px -
v Export Settings

Export resolution 300 dpi

1)

Print as raster
Always export as vectors

Save world file

¥ Resize Layout to Content
Margin units | mm >
Top margin | 0.00
Left 0.00 | Right 0.00 =
Bottom 0.00 =

Resize layout

b Variables

Fig. 17.3: Layout Settings in the Print Layout
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General settings

In a print layout, you can use more than one map item. The Reference map represents the map item to use as the
layout’s master map. It’s assigned as long as there’s a map item in the layout. The layout will use this map in any
of their properties and variables calculating units or scale. This includes exporting the print layout to georeferenced
formats.

Moreover, new layout items such as scale bar, legend or north arrow have by default their settings (orientation, displa-
yed layers, scale, ...) bound to the map item they are drawn over, and fall back to the reference map if no overlapping
map.

Guides and Grid

You can put some reference marks on your paper sheet to help you accurately place some items. These marks can
be:

« simple horizontal or vertical lines (called Guides) put at the position you want (see Panoul Ghidajelor for
guides creation).

e or regular Grid: a network of horizontal and vertical lines superimposed over the layout.

Settings like Grid spacing or Grid offset can be adjusted in this group as well as the Snap tolerance to use for items.
The tolerance is the maximum distance below which the mouse cursor is snapped to a grid or a guide, while moving,
resizing or creating an item.

Whether grid or guides should be shown is set in View menu. There, you can also decide if they might be used to
snap layout items. When both a grid line and a guide line are within tolerance of a point, guides will always take
precedence - since they have been manually set (hence, assumption that they have been explicitly placed at highly
desirable snapping locations, and should be selected over the general grid).

Nota: In the Settings [l Layout Options menu, you can also set the grid and guides parameters exposed above.
However, these options will only apply as defaults to new print layouts.

Setari de export

You can define a resolution to use for all exported maps in Export resolution. This setting can then be overridden each
time you export a map.

Because of some advanced rendering options (blending mode, effects...), a layout item may need rasterization in order
to be exported correctly. QGIS will individually rasterize it without forcing every other item to also be rasterized.
This allows printing or saving as PostScript or PDF to keep items as much as possible as vectors, e.g. a map item
with layer opacity won't force labels, scale bars, etc to be rasterized too. You can however:

« force all the items to be rasterized checking the . Print as raster box;

 or use the opposite option, i.e. Always export as vectors, to force the export to keep items as vectors when
exported to a compatible format. Note that in some cases, this could cause the output to look different to
layout.

Where the format makes it possible (e.g., . TIF, . PDF) exporting a print layout results by default in a georeferenced
file (based on the Reference map item in the General settings group). For other formats, georeferenced output requires

you to generate a world file by checking oA Save world file. The world file is created beside the exported map(s), has
the name of the page output with the reference map item and contains information to georeference it easily.
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Resize layout to content

Using the Resize page tool in this group, you create a unique page composition whose extent covers the current contents
of the print layout (with some optional margins around the cropped bounds).

Note that this behavior is different from the crop to content option in that all the items are placed on a real and unique
page in replacement of all the existing pages.

Variabile

The Variables lists all the variables available at the layout’s level (which includes all global and project’s variables).

It also allows the user to manage layout-level variables. Click the EI'T-J button to add a new custom layout-level variable.
Likewise, select a custom layout-level variable from the list and click the = button to remove it.

More information on variables usage in the General Tools section.

w Variables

Variable Value
> Global
F Project
| tayout |
layout dpi 300
layout name Alaska1’
layout_numpages 1

layout pageheight 210
layout pagewidth 297

Fig. 17.4: Variables Editor in the Print Layout

Working with the page properties

A layout can be composed of several pages. For instance, a first page can show a map canvas, and a second page can
show the attribute table associated with a layer, while a third one shows an HTML frame linking to your organization
website. Or you can add many types of items on each page.

Adaugarea unei pagini noi

Futhermore, a layout can be made using different size and/or orientation of pages. To add a page, select the D Add
Pages... tool from the Layout menu or Layout Toolbar. The Insert Pages dialog opens and you are asked to fill:

* numadrul paginilor de inserat;
* the position of the page(s): before or after a given page or at the end of the print layout;

e The Page size: it could be of a preset format page (A4, BO, Legal, Letter, ANSI A, Arch A and
their derivatives as well as a resolution type, such as 1920x1080 or 1024x768) with associated Orientation
(Portrait or Landscape).

The page size can also be of a custom format; In that case, you'd need to enter its Width and Height (with
locked size ratio if needed) and select the unit to use among mm, cm, px, pt, in, £t... Conversion of entered
values is automatically applied when switching from one unit to another.
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Insert Pages [~

Insert |2 ~| page(s)

Before Page 1 =

Page Size
Size A4 -
Orientation | Landscape -
width 297.000 =
Height 210.000 =
@Help # cancel

Fig. 17.5: Creating a new page in the Print Layout

Updating page properties

Any page can be later customized through the Page Ifem Properties panel. Right-click on a page and select Page
Properties.... The Item Properties panel opens with settings such as:

* the Page size frame described above. You can modify each property using the data defined override options
(see Explore Data-defined override buttons with atlas for a use case);

* the ' Exclude page from exports to control whether the current page with its content should be included in
the layout output;

¢ the Background of the current page using the color or symbol you want.

Itemn Properties @
Page Size
Size Custom ~| &
Orientakion (=0
width 200.000 € 7
= mm -
Height 320.000 € 4

Exclude page from exports =,

Background -

Fig. 17.6: Fereastra proprietdtilor paginii

Panoul Ghidajelor

Guides are vertical or horizontal line references you can place on a layout page to assist you on items placement, when
creating, moving or resizing them. To be active, guides require the View [7 Show Guides and View [7] Snap to Guides
options to be checked. To create a guide, there are two different methods:

« if the View [7] Show Rulers option is set, drag out a ruler and release the mouse button within the page area, at
the desired position.

« for more precision, use the Guides panel from the View [2] Toolbox [7] or by selecting Manage guides for page...
from the page’s contextual menu.

The Guides panel allows creation of snap lines at specific locations:
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Guides & &

Page |2 -

v Horizontal Guides

5 mm

20 mm

205 mm
B || =

¥ Vertical Guides

5 mm
292 mm
B || =
Apply to All Pages

Clear All Guides
Fig. 17.7: The Guides panel

1. Select the Page you'd like to add the guides to

2. Click the Ifl-l:l-l:| Add new guide byytton and enter the coordinates of the horizontal or vertical line. The origin is at the
top left corner. Different units are available for this.

The panel also allows adjusting the position of existing guides to exact coordinates: double-click and replace
the value.

3. The Guides panel lists only the items for the current page. It allows creation or removal of guides only in the
current page. However, you can use the Apply fo All Pages button to replicate the guide configuration of the
current page to the other pages in the layout.

4. To delete a guide, select it and press the =1 Remove selected guide by (ion, Use Clear All Guides to remove all the
guides in the current page.

Sfat: Snapping to existing layout items

Other than guides and grids, you can use existing items as snapping references when moving, resizing or creating new
items; these are called smart guides and require View [J Smart Guides option to be checked. Anytime the mouse
pointer is close to an item’s bound, a snapping cross appears.
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Panoul Elementelor

The Items panel offers some options to manage selection and visibility of items. All the items added to the print layout
canvas (including items group) are shown in a list and selecting an item makes the corresponding row selected in the
list as well as selecting a row does select the corresponding item in the print layout canvas. This is thus a handy way
to select an item placed behind another one. Note that a selected row is shown as bold.

Oricdrui element selectat, 1i puteti:

o ® getit visible or not;

. lock or unlock its position;

* sort its Z position. You can move up and down each item in the list with a click and drag. The upper item in
the list will be brought to the foreground in the print layout canvas. By default, a newly created item is placed
in the foreground.

* change the item ID by double-clicking the text;

* right-click an item and copy or delete it or open its properties panel.

Once you have found the correct position for an item, you can lock it by ticking the box in column. Locked
items are not selectable on the canvas. Locked items can be unlocked by selecting the item in the Ifems panel and

unchecking the tickbox or you can use the icons on the toolbar.

The Undo History Panel: Revert and Restore actions

During the layout process, it is possible to revert and restore changes. This can be done with the revert and restore
tools available in the Edit menu, the Layout toolbar or the contextual menu any time you right-click in the print layout
area:

° (J:‘] Anuleazi ultima modificare
. GD Restaureazd ultima modificare

This can also be done by mouse click within the Undo history panel (see figure_layout). The History panel lists the
last actions done within the print layout. Just select the point you want to revert to and once you do new action all the
actions done after the selected one will be removed.

Undo History B
Create Picture =
Change Picture

Change Picture

Change Picture Fill Color

Create 3D Map

Create Map

Map Preset Changed

Move Item

Resize Item

Delete Items

Set Reference Map -

Fig. 17.8: Undo History in the Print Layout
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17.2 Layout Items

17.2.1 Layout ltems Common Options

QGIS provides a large set of items to layout a map. They can be of map, legend, scale bar, picture, table, north arrow,
image type... They however share some common options and behavior that are exposed below.

Creating a layout item

Items can be created using different tools, either from scratch or based on existing items.
To create a layout item from scratch:
1. Select the corresponding tool either from the Add Item menu or the Toolbox bar.
2. Then:

* Click on the page and fill the size and placement information requested in the New Item Properties dialog
that pops up (for details, see Position and Size);

New Item Properties [~

Position and Size Reference Point
Page 1 b=
X 56.256 = .
mm =

Y 56.955 =
width | 38.436 >

s mm ~
Height | 60.100 =]
@Help % cancel

Fig. 17.9: New Item properties dialog

* Or click-and-drag to define the initial size and placement of the item. You can rely on grids and guides
snapping for a better position.

Nota: Because they can have particular shapes, drawing node or arrow items does not work with one-click nor
click-and-drag methods; you need to click and place each node of the item. See Formele Articulate for more details.

You can also:

F o
1. Select an existing item with the % SelecyMove item by ton from the Toolbox toolbar

2. Use the contextual menu or the Edit menu tools to copy/cut the item and paste it at the mouse position as a
new item.

You can also use the Paste in Place (Ct r1+Shi £t +V) command to duplicate an item from one page to another
and place it in the new page at the same coordinates as the original.

Moreover, you can create items using a print layout template (for details, see Managerul de Compozitii) through the
Layout 2] Add Items from Template... command.

Sfat: Add layout items using the file browser

From your file browser or using the Browser panel, drag-and-drop a print layout template (. gpt file) onto a print
layout dialog and QGIS automatically adds all items from that template to the layout.
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Interacting with layout items

Each item inside the print layout can be moved and resized to create a perfect layout. For both operations the first
]

step is to activate the % SelectMove item t00] and click on the item.

Am
You can select multiple items with the % SelectMove item bytton: click and drag over the items or hold the Shift
button and click on each of the items you want. To deselect an item, click on it holding the Shift button.

Each time there’s a selection, count of selected items is displayed on the status bar. Inside the Edir menu, you can
find actions to select all the items, clear all selections, invert the current selection and more. ..

Moving and resizing items

Unless View 2]Show Bounding Boxes option is unchecked, a selected item will show squares on its boundaries ; moving
one of them with the mouse will resize the item in the corresponding direction. While resizing, holding Shi ft will
maintain the aspect ratio. Holding A1t will resize from the item center.

To move a layout item, select it with the mouse and move while holding the left button. If you need to constrain the
movements to the horizontal or vertical axis, just hold the Shift button on the keyboard while moving the mouse.
You can also move a selected item using the Arrow keys on the keyboard; if the movement is too slow, you
can speed it up by holding Shi ft. If you need better precision, use the Position and size properties, or grid/guides
snapping as explained above for item’s creation.

Resizing or moving several items at once is made the same way as for a single item. QGIS however provides some
advanced tools to automatically resize a selection of items following different rules:

-
. . + .
« each item height matches the -/ tallest or the [ | shortest selected item;

« each item width matches the | widest or the ” €| narrowest selected item;

il
* resizes items to L squares: each item is enlarged to form a square.

Likewise, automated tools are available to organize multiple items position by distributing equidistantly:
* edges (left, right, top or bottom) of items;

* centers of items either horizontally or vertically.

Grouping items

Grouping items allows you to manipulate a set of items like a single one: you can easily resize, move, delete, copy
the items as a whole.

To create a group of items, select more than one and press the Ing Group button on the View menu or the Actions
toolbar or from the right-click menu. A row named Group is added to the /tems panel and can be locked or hidden
like any other Items panel’s object. Grouped items are not individually selectable on the canvas; use the Items panel
for direct selection and access the item’s properties panel.
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Locking items

i
Once you have found the correct position for an item, you can lock it by using the "~ Lock selected items button in
the Items menu or the Actions toolbar or ticking the box next to the item in the Ifems panel. Locked items are not

selectable on the canvas.

Locked items can be unlocked by selecting the item in the Ifems panel and unchecking the tickbox or you can use the
icons on the toolbar.

Alinierea

Raising or lowering the visual hierarchy for elements are inside the rl:l_'\ Raise selected items 1y5]]-down menu. Choose
an element on the print layout canvas and select the matching functionality to raise or lower the selected element
compared to the other elements. This order is shown in the ltems panel. You can also raise or lower objects in the
Items panel by clicking and dragging an object’s label in this list.

|26lJ : |2?IJ : |28l3 : |290 . |]DD . |31G . |320 : |333 : H"IEI |35EI : |3-Sl3 : |3?IJ :

== RALPH WIE -

E - 21 SELAWIK

]: 3 243 TIN CITY LR
: s s [owaaxe

F 3

E Legend

82 . 0 regions

IKON-KOYUKUK POPP 9

oF o € airports alaska

: o, O majrivers lakes

;?_:_E .

e . 0 N %0

5"_% L] I I ]

L 500000

300 |

]l-3|

!-Z)|

Fig. 17.10: Alignment helper lines in the print layout

[ .
There are several alignment options available within the | Align selected items  yy]]-down menu (see figu-
re_layout_common_align). To use an alignment function, you first select the elements and then click on one of
the alignment icons:
=l =

. Align Left or Align Right;

. O Align Top or oo Align Bottom;

. Iil Align Center horizontally or S= Align Center Vertical.

All selected elements will then be aligned to their common bounding box. When moving items on the layout canvas,
alignment helper lines appear when borders, centers or corners are aligned.
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Items Common Properties

Layout items have a set of common properties you will find at the bottom of the Item Properties panel: Position and
size, Rotation, Frame, Background, Item ID, Variables and Rendering (See figure_layout_common).

Item Properties (=]E]]
Label

¥ Position and Size

L]

Page 1

X 104.301 =

Lgy-
3
3

Y 60.100 -

width 111.464 -

@@ @

Ly
3
3

Height 52.413 =

Reference point °

¥ Rotation

Rotation | 0.00° I E

w v Frame

Color I - <
Thickness | 0.30 > |mm ~

Join style | 5 Miter -
v v Background

Color MK =S
v Iltem ID

Id pageTitle

» Rendering
b Variables

Fig. 17.11: Common Item Properties groups

Nota: The € Dua defined overrice icon next to most of the options means that you can associate that property with a
layer, features attributes, geometry or with any other layout item’s property, using expressions or variables. For more
information see Configurarea suprascrierii definitd de date.

e The Position and size group lets you define the size and position of the frame which contains the item (see
Position and Size for more information).

* Rotirea stabileste rotatia elementului (in grade).

e The A Frame shows or hides the frame around the item. Use the Color, Thickness and Join style widgets to
adjust those properties.

e Use the Background color menu for setting a background color. Click on the [Color...] button to display a
dialog where you can pick a color or choose from a custom setting. Transparency can be adjusted through
altering the alpha field settings.
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» Use the Item ID to create a relationship to other print layout items. This is used with QGIS server and other
potential web clients. You can set an ID on an item (for example, a map or a label), and then the web client
can send data to set a property (e.g., label text) for that specific item. The GetProjectSettings command will
list the items and IDs which are available in a layout.

* Rendering mode helps you set whether and how the item can be displayed: you can, for instance, apply blending
mode, adjust the opacity of the item or Exclude item from exports.

Position and Size

Extending the features of the New Item Properties dialog with data-defined capabilities, this group allows you to place
the items accurately.

w Position and Size

Page 1
X 88.053 e

= |mm ~
¥ 61.847 € A
width | 38.436 € 7

s |mm ~
Height | 60.100 e [ = T

Reference point

Fig. 17.12: Position and size

* the actual number of the page to place the item on;
* the reference point of the item;

¢ the X and Y coordinates of the Reference point of the item on the chosen page. The ratio between these values

can be locked by clicking on the ﬂ button. Changes made to a value using the widget or the % Select/Move item
tool will be reflected in both of them;

* the Width and Height of the item bounding box. As for coordinates, the ratio between width and height can be
locked.

Modul de randare

QGIS allows advanced rendering for layout items just like vector and raster layers.

v Rendering

Blending mode | Normal - | &
Opacity = 100.0% || &
Exclude item from exports =R

Fig. 17.13: Modul de randare

* Blending mode: With this tool you can achieve effects which would otherwise only be achieved using graphic
rendering software. The pixels of your overlaying and underlaying items can be mixed according to the mode
set (see Modurile de Fuziune for description of each effect).
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e Transparency : You can make the underlying item in the layout visible with this tool. Use
the slider to adapt the visibility of your item to your needs. You can also make a precise definition of the
percentage of visibility in the menu beside the slider.

. & Exclude item from exports: You can decide to make an item invisible in all exports. After activating this
checkbox, the item will not be included in export to PDF, print etc..

Variabile

The Variables lists all the variables available at the layout item’s level (which includes all global, project and com-
position’s variables). Map items also include Map settings variables that provide easy access to values like the map’s
scale, extent, and so on.

In Variables, it’s also possible to manage item-level variables. Click the I:II-:III-:| button to add a new custom variable.

Likewise, select any custom item-level variable from the list and click the = button to remove it.

More information on variables usage in the Storing values in Variables section.

17.2.2 Elementul Harta

The map item is the main frame that displays the map you've designed in the map canvas. Use the " £3 Add Map tool
following items creation instructions to add a new map item that you can later manipulate the same way as exposed in
Interacting with layout items.

By default, a new map item shows the current status of the map canvas with its extent and visible layers. You can
customize it thanks to the Ifem Properties panel. Other than the items common properties, this feature has the following
functionalities:

The Toolbar

The Map Item Properties panel embeds a toolbar with the following functionalities:
| )
o [ Update map preview
. %: Set map canvas to match main canvas extent
° ?_:P View current map extent in main canvas
° % Set map scale to match main canvas scale

e li:z3| Set main canvas to match current map scale

. Bookmarks: get the map item extent to match an existing spatial bookmark

+ A :
o rag Interactively edit map extent, o and zoom interactively within the map item
o (abe] Labeling settings . contro] feature label behaviour (placement, visibility. ..) in the layout map item extent:

— set a Margin from map edges, a data definable distance from the map item’s limits inside which no label
should be displayed

- Allow truncated labels on edges of map: controls whether labels which fall partially outside of the
map item allowed extent should be rendered. If checked, these labels will be shown (when there’s no way
to place them fully within the visible area). If unchecked then partially visible labels will be skipped.
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Item Properties (&]ES]
Map 1
& EREBR ME

w Main Properties

Scale 10000 =8
Map rotation | 0,00 ° = EL
CRS Use project CRS - || &

v| Draw map canvas items

b Layers
P Extents

P Grids

P Overviews

P Position and Size
b Rotation

» Frame

» v/ Background
b Item ID

4
4

Rendering
Variables

Fig. 17.14: Panoul Proprietatilor pentru Elementul de tip Harta

422 Capitolul 17. Laying out the maps



QGIS 3.10 User Guide

— Label blocking items: allows other layout items (such as scalebars, north arrows, inset maps, etc) to be
marked as a blockers for the map labels in the active map item. This prevents any map labels from being
placed under those items - causing the labeling engine to either try alternative placement for these labels
or discard them altogether.

If a Margin from map edges is set, the map labels are not placed closer than the specified distance from
the checked layout items.

— Show unplaced labels: can be used to determine whether labels are missing from the layout map (e.g. due
to conflicts with other map labels or due to insufficient space to place the label) by highlighting them in
a predefined color.

Proprietéati principale

In the Main properties group (see figure_layout_map) of the map Item Properties panel, available options are:

» The Update Preview button to refresh the map item rendering if the view in map canvas has been modified.
Note that most of the time, the map item refresh is automatically triggered by the changes;

* The Scale to manually set the map item scale;

» The Map rotation allows you to rotate the map item content clockwise in degrees. The rotation of the map
canvas can be imitated here;

* The CRS allows you to display the map item content in any CRS. It defaults to Use project CRS;

. & Draw map canvas items lets you show in the print layout annotations that are placed on the main map
canvas.

Straturi

By default, map item appearance is synced with the map canvas rendering meaning that toggling visibility of the
layers or modifying their style in the Layers Panel is automatically applied to the map item. Because, like any other
item, you may want to add multiple map items to a print layout, there’s a need to break this synchronization in
order to allow showing different areas, layer combinations, at different scales... The Layers properties group (see
Jigure_layout_map_layers) helps you do that.

w Layers
Follow map theme | (none) - | &
v| Lock layers @
Lock styles For layers

Fig. 17.15: Map Layers group

If you want to keep the map item consistent with an existing map theme, check g Follow map theme and select the
desired theme in the drop-down list. Any changes applied to the theme in QGIS» main window (using the replace
theme function) will automatically affect the map item. If a map theme is selected, the Lock styles for layers option
is disabled because Follow map theme also updates the style (symbology, labels, diagrams) of the layers.

To lock the layers shown in a map item to the current map canvas visibility, check o Lock layers. When this
option is enabled, any changes on the layers» visibility in QGIS» main window will not affect the layout’s map item.
Nevertheless, style and labels of locked layers are still refreshed according to QGIS» main window. You can prevent
this by using Lock styles for layers.

Instead of using the current map canvas, you can also lock the layers of the map item to those of an existing map

theme: select a map theme from the @~ Setlayer list from a map theme §rop_down button, and the oA Lock layers is activated.
The set of visible layers in the map theme is from now on used for the map item until you select another map theme
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| .
or uncheck the A Lock layers option. You then may need to refresh the view using the Fw Refresh view bytton of the
Navigation toolbar or the Update Preview button seen above.

Note that, unlike the Follow map theme option, if the Lock layers option is enabled and set to a map theme, the layers
in the map item will not be refreshed even if the map theme is updated (using the replace theme function) in QGIS»
main window.

Locked layers in the map item can also be data-defined, using the = icon beside the option. When used, this
overrides the selection set in the drop-down list. You need to pass a list of layers separated by | character. The
following example locks the map item to use only layers layer 1 and layer 2:

concat ('layer 1', '"|', 'layer 2")

Extinderi

The Extents group of the map item properties panel provides the following functionalities (see figu-
re_layout_map_extents):

w Extents
Xmin |2275248,944

¥ min -4032305,232

X max 2276348,690

oy

Y max [-4031141,005

Fig. 17.16: Map Extents group

The Extents area displays X and Y coordinates of the area shown in the map item. Each of these values can be
manually replaced, modifying the map canvas area displayed and/or map item size. Clicking the Set to Map Canvas
Extent button sets the extent of the layout map item to the extent of the main map canvas. The button View Extent in
Map Canvas does exactly the opposite; it updates the extent of the main map canvas to the extent of the layout map
item.

& .
You can also alter a map item extent using the a5 Moveitem content 6] click-and-drag within the map item to modify

&
its current view, keeping the same scale. With the =" tool enabled, use the mouse wheel to zoom in or out, modifying
the scale of the shown map. Combine the movement with Ct r1 key pressed to have a smaller zoom.

Controlled by atlas

The o Controlled by atlas group properties is available only if an atlas is active in the print layout. Check this option
if you want the map item being ruled by the atlas; when iterating over the coverage layer, the map item extent is
panned/zoomed to the atlas feature following:

. @ Margin around features: zooms to the feature at the best scale, keeping around each a margin representing
a percentage of the map item width or height. The margin can be the same for all features or ser variable, e.g.,
depending on map scale;

e .t Predefined scale (best fit): zooms to the feature at the project predefined scale where the atlas feature best
fits;

o . Fixed scale: atlas features are panned from one to another, keeping the same scale of the map item. Ideal
when working with features of same size (e.g., a grid) or willing to highlight size differences among atlas
features.
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Grile

With grids, you can add, over your map, information relative to its extent or coordinates, either in the map item
projection or a different one. The Grids group provides the possibility to add several grids to a map item.

e With the I:II'II-I:I and = buttons you can add or remove a selected grid;

¢ With the A and v buttons you can move up and down a grid in the list, hence move it on top or bottom of
another one, over the map item.

Double-click the added grid to rename it.

v Grids
Bt = A v

Modify Grid...

Fig. 17.17: Dialogul Grilelor Hartii

To modify a grid, select it and press the Modify Grid... button to open the Map Grid Properties panel and access its
configuration options.

Grid Appearance

In the Map Grid Properties panel, check Cif Grid enabled to show the grid on the map item.
As grid type, you can specify to use a:

* Solid: shows a line across the grid frame. The Line style can be customized using color and symbol selector
widget;

* Cross: displays segment at the grid lines intersection for which you can set the Line style and the Cross width;
e Markers: only displays customizable markers symbol at grid lines intersection;
e or Frame and annotations only.

Other than the grid type, you can define:

* the CRS of the grid. If not changed, it will follow the Map CRS. The Change button lets you set it to a different
CRS. Once set, it can be changed back to default by selecting any group heading (e.g Geographic Coordinate
System) under Predefined Coordinate Reference Systems in the CRS selection dialog.

* the Interval type to use for the grid references. Available options are Map Unit,Fit Segment Width,
Millimeter or Centimeter:

— choosing Fit Segment Width will dynamically select the grid interval based on the map extent to
a ,pretty” interval. When selected, the Minimum and Maximum intervals can be set.

— the other options allow you to set the distance between two consecutive grid references in the X and Y
directions.

¢ the Offset from the map item edges, in the X and/or the Y direction

¢ and the Blend mode of the grid (see Modurile de Fuziune) when compatible.
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Item Properties (=]Es]
4| | Map Grid Properties

v| Grid enabled <
v Appearance

Grid type Solid -
CRS Change...
Interval Millimeter -
X 20,000000000000 =i =
Y 20,000000000000 =i =
X 0,000000000000 (i =
Offset
¥ 0,000000000000 I =
Linestyle ™ = |rececccccccccccccrenns v
Blend mode Normal -
b Frame

b v Draw Coordinates

Fig. 17.18: Grid Appearance Dialog

Grid Frame

There are different options to style the frame that holds the map. The following options are available: No Frame,
Zebra, Zebra (nautical), Interior ticks, Exterior ticks, Interior and Exterior
ticks, Line border and Line border (nautical).

When compatible, it’s possible to set the Frame size, a Frame margin, the Frame line thickness with associated color
and the Frame fill colors.

Using Latitude/Y only and Longitude/X only values in the divisions section you can prevent a mix of
latitude/Y and longitude/X coordinates showing on each side when working with rotated maps or reprojected grids.
Also you can choose to set visible or not each side of the grid frame.

¥ Frame
Frame style Zebra -
Frame size 2,00 mm -
Frame margin 0,00 mm =iy =B
Frame line thickness | 0,30 mm |7 <, I ~
Frame Fill colors ~ | N -
Left divisions All -
Right divisions All -
Top divisions All -
Bottom divisions All -
V| Left side ¥| Right side
v| Top side v Bottom side

Fig. 17.19: Dialogul Cadrului Grilei
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Coordinates

The i Draw coordinates checkbox allows you to add coordinates to the map frame. You can choose the annotation
numeric format, the options range from decimal to degrees, minute and seconds, with or without suffix, aligned or
not and a custom format using the expression dialog.

You can choose which annotation to show. The options are: show all, latitude only, longitude only, or disable(none).
This is useful when the map is rotated. The annotation can be drawn inside or outside the map frame. The annotation
direction can be defined as horizontal, vertical ascending or vertical descending.

Finally, you can define the annotation font, font color, distance from the map frame and the precision of the drawn
coordinates.

w v Draw Coordinates

Format Custom ~||E
Left Show all -
Outside frame -
Horizontal -
Right Show all -
Outside frame -
Horizontal -
Top Show all -
Outside frame -
Horizontal -
Bottom Show all -
Outside frame -
Horizontal -
Font Font M
Font color R -

@

Distance to map frame | 1,00 mm

Coordinate precision |3

Fig. 17.20: Dialogul de Desenare a Coordonatelor Grilei

Prezentare generala

Sometimes you may have more than one map in the print layout and would like to locate the study area of one map
item on another one. This could be for example to help map readers identify the area in relation with its larger
geographic context shown in the second map.

The Overviews group of the map panel helps you create the link between two different maps extent and provides the
following functionalities:

To create an overview, select the map item on which you want to show the other map item’s extent and expand the
Overviews option in the Item Properties panel. Then press the I:Il'l:l-l:I button to add an overview.
Initially this overview is named «Overview 1» (see Figure_layout_map_overview). You can:

¢ Rename it with a double-click

¢ With the I:II-:II-I:I and = buttons, add or remove overviews
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¥ Overviews

& = A v

v | Draw "Airport overview" overview

Map frame Map 2 -
Frame style -
Blending mode | Normal -

Invert overview
Center on overview
Position Below Map Layer -

Stacking layer airports -

Fig. 17.21: Map Overviews group

e With the ' and v buttons, move an overview up and down in the list, placing it above or below other
overviews in the map item (when they are at the same stack position).

Then select the overview item in the list and check the . Draw ,,<name_overview>" overview to enable the drawing
of the overview on the selected map frame. You can customize it with:

e The Map frame selects the map item whose extents will be shown on the present map item.

e The Frame Style uses the symbol properties to render the overview frame.

 The Blending mode allows you to set different transparency blend modes.

e The o Invert overview creates a mask around the extents when activated: the referenced map extents are
shown clearly, whereas the rest of the map item is blended with the frame fill color (if a fill color is used).

e The o Center on overview pans the map item content so that the overview frame is displayed at the center of
the map. You can only use one overview item to center, when you have several overviews.

» The Position controls exactly where in the map item’s layer stack the overview will be placed, e.g. allowing an
overview extent to be drawn below some feature layers such as roads whilst drawing it above other background
layers. Available options are:

— Below map

Below map layer and Above map layer: place the overview frame below and above the geometries of a

layer, respectively. The layer is selected in the Stacking layer option.

Below map labels: given that labels are always rendered above all the feature geometries in a map item,

places the overview frame above all the geometries and below any label.

Above map labels: places the overview frame above all the geometries and labels in the map item.
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17.2.3 The 3D Map Item

The 3D Map item is used to display a 3D map view. Use the = Add 3D Map button, and follow items creation
instructions to add a new 3D Map item that you can later manipulate the same way as demonstrated in Interacting
with layout items.

By default, a new 3D Map item is empty. You can set the properties of the 3D view and customize it in the Item
Properties panel. In addition to the common properties, this feature has the following functionalities (Fig. 17.22):

Item Properties @@=
3D Map

Scene Settings

Copy Settings from a 3D View... -

Camera Pose

Center X -100,0 =
Center Y 100,0 -
CenterZ 300,0 -
Distance 800,0 -
Pitch 75,0° -
Heading 220,0° -
Set from a 3D View... ~

P Position and Size

b Rotation

3 Frame

» v/ Background

» Item ID

» Rendering

p Variables

Fig. 17.22: 3D Map Item Properties

Scene settings

Press Copy Settings from a 3D View... to choose the 3D map view to display.

The 3D map view is rendered with its current configuration (layers, terrain, lights, camera position and angle...).

Camera pose

e Center X sets the X coordinate of the point the camera is pointing at
* Center Y sets the Y coordinate of the point the camera is pointing at
* Center Z sets the Z coordinate of the point the camera is pointing at
* Distance sets the distance from the camera center to the point the camera is pointing at

* Pitch sets the rotation of the camera around the X-axis (vertical rotation). Values from 0 to 360 (degrees). 0°:
terrain seen straight from above; 90°: horizontal (from the side); 180°: straight from below; 270°: horizontal,
upside down; 360°: straight from above.
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* Heading sets the rotation of the camera around the Y-axis (horizontal rotation - 0 to 360 degrees). 0°/360°:
north; 90°: west; 180°: south; 270°: east.

The Set from a 3D View... pull-down menu lets you populate the items with the parameters of a 3D View.

17.2.4 Elementul Eticheta

The Label item is a tool that helps decorate your map with texts that would help to understand it; it can be the title,

author, data sources or any other information... You can add a label with the —%3 Add Label tool following items
creation instructions and manipulate it the same way as exposed in Inferacting with layout items.

By default, the label item provides a default text that you can customize using its ltem Properties panel. Other than
the items common properties, this feature has the following functionalities (see figure_layout_label):

v Main properties

West Alaska
Nome Region

| Render as HTML

Insert an expression...

w Appearance

Font...

Font color I | -

Horizontal margin | 5.00 mm -

Vertical margin -2.00 mm :
Horizontal alignment

) Left @ Center () Right

Vertical alignment

) Top @ Middle () Bottom

Fig. 17.23: Panoul Proprietdtilor Elementului Eticheta

Proprietati principale

The Main properties group is the place to provide the text (it can be in HTML) or the expression to build the label.
Expressions need to be surrounded by [% and %] in order to be interpreted as such.

 Labels can be interpreted as HTML code: check i Render as HTML. You can now insert a URL, a clickable
image that links to a web page or something more complex.

* You can also use expressions: click on Insert an expression button, write your formula as usual and when the
dialog is applied, QGIS automatically adds the surrounding characters.

Nota: Clicking the Insert an Expression button when no selection is made in the textbox will append the new
expression to the existing text. If you want to update an existing text, you need to select it the part of interest
beforehand.

You can combine HTML rendering and expressions, leading to e.g. a text like:

[$ '<b>Check out the new logo for ' || '<a href="https://www.ggis.org" title="Nice.
—logo" target="_blank">QGIS ' ||Q@ggis short version || '</a>' || ' : <img src=

—"https://qgis.org/en/_downloads/qgis—iconl128.png" alt="QGIS icon,./>,(cgon}muesonnextpage)
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(continuare din pagina precedentd)

|

which will render: Check out the new logo for QGIS 3.0 : (Q

Aspectul

* Define Font by clicking on the Font... button or a Font color by pushing the color widget.

* You can specify different horizontal and vertical margins in mm. This is the margin from the edge of the layout
item. The label can be positioned outside the bounds of the label e.g. to align label items with other items. In

this case you have to use negative values for the margin.
 Using the text alignment is another way to position your label. It can be:
— Left, Center, Right or Justify for Horizontal alignment

— and Top, Middle, Bottom for Vertical alignment.

Exploring expressions in a label item

Below some examples of expressions you can use to populate the label item with interesting information - remember
that the code, or at least the calculated part, should be surrounded by [% and %] in the Main properties frame:

* Display a title with the current atlas feature value in ,field1”:

"This is the map for ' || "fieldl"

or, written in the Main properties section:

’This is the map for [% "fieldl" %]

¢ Add a pagination for processed atlas features (eg, Page 1/10):

’concat( 'Page ', Qatlas_featurenumber, '/', Q@atlas_totalfeatures )

¢ Return the lower X coordinate of the Map 1 item’s extent:

’x_min( map_get ( item_variables( 'Map 1' ), 'map_extent' ) )

 Retrieve the name of the layers in the current layout Map 1 item, and formats in one name by line:

array_to_string(
array_foreach (

map_get ( item_variables( 'Map 1' ), 'map_layers' ), —-—- retrieve the layers.
—list

layer_property( @element, 'name' ) —— retrieve each layer name

)V

'"\n' —- converts the list to string separated by breaklines

)
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17.2.5 Elementul Legenda

The Legend item is a box or a table that explains the meanings of the symbols used on the map. A legend is then

bound to a map item. You can add a legend item with the -0 Add Legend tool following items creation instructions
and manipulate it the same way as exposed in Interacting with layout items.

By default, the legend item displays all available layers and can be refined using its Ifem Properties panel. Other than
the items common properties, this feature has the following functionalities (see figure_layout_legend):

Itemn Properties

B

Legend

v v ¥ vV v ¥ ¥ ¥ ¥ ¥ ¥w¥ W w W

Main Properties

Legend Items

Fonts and Text Formatting
Columns

Symbol

WMS LegendGraphic
Spacing

Position and Size

Rotation
Frame

v| Background

Item ID

Rendering

Variables

Fig. 17.24: Panoul Proprietitilor Elementului Legendd

Proprietéati principale

The Main properties group of the legend Item Properties panel provides the following functionalities (see figu-

re_layout_legend_ppt):

¥ Main Properties

Title Airports in Alaska LEl
Map Map 1 -
wrap text on

Arrangement | 5= symbols on Left ”

V| Resize to fit contents

In proprietitile principale puteti:

Fig. 17.25: Legend Main properties group

¢ Change the Title of the legend. It can be made dynamic using the data-defined override setting, useful for
example when generating an atlas;

e Choose which Map item the current legend will refer to. By default, the map over which the legend item is
drawn is picked. If none, then it falls back to the reference map.
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Nota: Variables of the linked map item (@map_id, @map_scale, @map_extent...) are also accessible from
data-defined properties of the legend.

e Wrap the text of the legend on a given character: each time the character appears, it’s replaced with a line
break;

* Set the symbols and text placement in the legend: the Arrangement can be Symbols on left or Symbols on right.
The default value depends on the locale in use (right-to-left based or not).

e Use g Resize to fit contents to control whether or not a legend should be automatically resized to fit its contents.
If unchecked, then the legend will never resize and instead just stick to whatever size the user has set. Any
content which doesn'’t fit the size is cropped out.

Elementele legendei

The Legend items group of the legend Item Properties panel provides the following functionalities (see figu-
re_layout_legend_items):

¥ Legend Items

Auto update Update All

~ (il Boundaries Group
regions

= [l water Group
" rivers
majrivers
9 lakes
= swamp
= [l group1
* popp
airports
storagep
= [ style menu_properties_Scr

V|| A|d | dk|=|F ]|

L]

£
L

v| Only show items inside linked map

Only show items inside current atlas feature

Fig. 17.26: Legend Items group

¢ The legend will be updated automatically if o Auto-update is checked. When Auto-update is unchecked this
will give you more control over the legend items. All the icons below the legend items list will be activated.

¢ The legend items window lists all legend items and allows you to change item order, group layers, remove and

restore items in the list, edit layer names and add a filter.

The item order can be changed using the & and v buttons or with «drag-and-drop» functionality.
The order can not be changed for WMS legend graphics.

Use the E?J button to add a legend group.

Use the Ifl'l:ll-:| button to add layers and = button to remove groups, layers or symbol classes.

The L)‘l button is used to edit the layer, group name or title. First you need to select the legend item.
Double-clicking the item also opens the text box to rename it.
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& allows you to add expressions to each symbol label of a given layer. New variables
(@symbol_label, @symbol_idand @symbol_count) help you interact with the legend entry.

For example, given a categorized layer, you can append to each class in the legend their number of
features, ie class (number):

1. Select the layer entry in the legend tree

2. Press the (S button, opening the Expression String Builder dialog

3. Enter the following expression:

’concat( @symbol_label, ' (', @symbol_count, ')' )

4. Press OK

— The z button adds a feature count for each class of vector layer.

— The EL_J Filter legend by expression helpg you filter which of the legend items of a layer will be displayed, i.e.
using a layer that has different legend items (e.g., from a rule-based or categorized symbology), you
can specify a boolean expression to remove from the legend tree, styles that have no feature satisfying a
condition. Note that the features are nevertheless kept and shown in the layout map item.

While the default behavior of the legend item is to mimic the Layers panel tree, displaying the same groups,
layers and classes of symbology, right-click any item offers you options to hide layer’s name or raise it as a
group or subgroup. In case you have made some changes to a layer, you can revert them by choosing Reset fo
defaults from the contextual menu of the legend entry.

After changing the symbology in the QGIS main window, you can click on Update All to adapt the changes in
the legend element of the print layout.

* With the o Only show items inside linked map, only the legend items visible in the linked map will be listed

in the legend. This tool remains available when g Auto-update is active

¢ While generating an atlas with polygon features, you can filter out legend items that lie outside the current atlas

feature. To do that, check the Cif Only show items inside current atlas feature option.

Fonts

The Fonts group of the legend Item Properties panel provides the following functionalities:

* You can change the font of the legend title, group, subgroup and item (feature) in the legend item using the
font selector widget

 For each of these levels you can set the text Alignment: it can be Left (default for left-to-right based locales),
Center or Right (default for right-to-left based locales).

* You set the Color of the labels using the color selector widget. The selected color will apply to all the font items
in the legend.
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v Fonts and Text Formatting

Legend Title

Fonkt TiFle Fant v
Alignment = Left -

Group Headings

Fonkt Ciroun Fank v
Alignment = Left -

Subgroup Headings

Font Subaroup ront A
Alignment = Left -

Item Labels

Fonk Item Font bl
Alignment = Left -

Font color N |~

Fig. 17.27: Legend Fonts properties
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Columns

Under the Columns group of the legend Item Properties panel, legend items can be arranged over several columns:

+ Set the number of columns in the Count .2°_%! field. This value can be made dynamic e.g., following atlas
features, legend contents, the frame size...

. & Equal column widths stabileste modul 1n care ar trebui si fie ajustate coloanele legendei.

* The # Split layers option allows a categorized or a graduated layer legend to be divided between columns.

v Columns

Count 3 ¥ =5

Equal column widths

split layers

Fig. 17.28: Legend Columns settings

Symbol

The Symbol group of the legend Item Properties panel configures the size of symbols displayed next to the legend
labels. You can:

* Set the Symbol width and Symbol height

. & Draw stroke for raster symbols: this adds an outline to the symbol representing the band color of the raster
layer; you can set both the Stroke color and Tickness.

v Symbol
symbol width | 7,00 mm -
symbol height | 4,00 mm =

v v Draw stroke For raster symbols

stroke color  (NEGTTRREGEGEGD ~

Thickness Hairline

Fig. 17.29: Legend Symbol configuration
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WMS LegendGraphic si Spatierea
The WMS LegendGraphic and Spacing groups of the legend Item Properties panel provide the following functionalities
(see figure_layout_legend_wms):

When you have added a WMS layer and you insert a legend item, a request will be sent to the WMS server to provide
a WMS legend. This Legend will only be shown if the WMS server provides the GetLegendGraphic capability. The
WMS legend content will be provided as a raster image.

WMS LegendGraphic is used to be able to adjust the Legend width and the Legend height of the WMS legend raster
image.

Spacing around title, groups, subgroups, symbols, labels, boxes, columns and lines can be customized through this
dialog.

17.2.6 Elementul Scarii Grafice

Scale bars provide a visual indication of the size of features, and distance between features, on the map item. A scale

bar item requires a map item. Use the & Add Scale Bar tool following items creation instructions to add a new scale
bar item that you can later manipulate the same way as exposed in Interacting with layout items.

By default, a new scale bar item shows the scale of the map item over which it is drawn. If there is no map item
below, the reference map is used. You can customize it in the Ifem Properties panel. Other than the items common
properties, this feature has the following functionalities (see figure_layout_scalebar):

Proprietati principale
The Main properties group of the scale bar Item Properties panel provides the following functionalities (see figu-
re_layout_scalebar_ppt):
1. First, choose the map the scale bar will be attached to
2. Apoi, alegeti stilul scdrii grafice. Sunt disponibile sase stiluri :
* Single box and Double box styles, which contain one or two lines of boxes alternating colors;
* Middle, Up or Down line ticks;
¢ Numeric, where the scale ratio is printed (e.g., 1: 50000).

3. Set properties as appropriate

Unitati si Segmente

The Units and Segments groups of the scale bar ltem Properties panel (not available for the Numeric style) provide
the following functionalities (see figure_layout_scalebar_units):

In these two groups, you can set how the scale bar will be represented.

¢ Select the units you want to use with Scalebar units. There are many possible choices: Map Units (the default
one), Meters, Feet, Miles or Nautical Miles. .. which may force unit conversions.

e The Label unit multiplier specifies how many scale bar units per labeled unit. Eg, if your scale bar units are set
to ,meters”, a multiplier of 1000 will result in the scale bar labels in ,kilometers”.

* The Label for units field defines the text used to describe the units of the scale bar, eg m or km. This should be
matched to reflect the multiplier above.

* You can define how many Segments will be drawn on the left and on the right side of the scale bar.

* You can set how long each segment will be (Fixed width), or limit the scale bar size in mm with Fit segment
width option. In the latter case, each time the map scale changes, the scale bar is resized (and its label updated)
to fit the range set.
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v WMS LegendGraphic

Legend width | 50,00 mm

Legend height | 25,00 mm

¥ Spacing

Legend Title

Space below

Groups

Above group

Below group heading
Subgroups

Above subgroup

Below subgroup heading
Legend Items

Space between symbols

symbol label space
General

Box space
Column space

Line space

3,50 mm

3,00 mm

0,00 mm

3,00 mm

0,00 mm

2,50 mm

2,00 mm

2,00 mm
2,00 mm

1,00 mm

1k

L

Ll

1k

1k

1k

1k

1k

Ll

Ll

Fig. 17.30: WMS LegendGraphic and Spacing groups
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Item Properties (e
Scalebar

Main Properties
Uniks
Segments
Display
Fonts and Colors
Position and Size
Rotation
Frame
Background
Item ID

Rendering
Variables

v ¥ ¥ vV v ¥ v ¥ ¥wW W Wwv W

Fig. 17.31: Panoul Proprietdtilor pentru Elementul de tip Scard Graficd

¥ Main Properties

Map Map 1 -

Style  Double Box -

Fig. 17.32: Scale Bar Main properties group

¥ Units

Scalebar units Meters v

Label unit multiplier | 1000,000000

Label For units km

v Segments

Segments lefto s
right 2 =
e Fixed width 5000,000000 units =

Fit segment width

4r

Height 3,00 mm

Fig. 17.33: Scale Bar Units and Segments groups
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* Height is used to define the height of the bar.

Afisarea

The

Display group of the scale bar Ifem Properties panel provides the following functionalities (see figu-

re_layout_scalebar_display):

w Display

Box margin | 1,00 mm -

Label margin | 3,00 mm
Vertical label placement
Above Segments -

Horizontal label placement

Centered at Segment Edge -
Line width | 0,30 mm i S
Join style H Miter -
Cap style
Alignment

Fig. 17.34: Scale Bar Display group

Puteti defini modul in care va fi afisatd scara graficd 1n cadrul sau.

* Box margin : spatiul dintre bordurile textului si ale cadrului

e Label margin : space between text and scale bar drawing

* Vertical label placement: it can be above or below the scale bar segment

* Horizontal label placement: which would be centered at the scale bar segment’s edge or center
 Ldtimea Liniei : ldtimea liniei de desenare a scdrii grafice

e Join style : Corners at the end of scale bar in Bevel, Miter or Round style (only available for Scale bar style
Single Box & Double Box)

* Cap style : End of all lines in style Square, Round or Flat (only available for Scale bar style Line Ticks Up,
Down and Middle)

 Alignment : Puts text on the left, center or right side of the frame (works only for Scale bar style Numeric)

Fonturi si culori

The

Fonts and colors group of the scale bar Item Properties panel provides the following functionalities (see figu-

re_layout_scalebar_fonts):

You

can define the fonts and colors used for the scale bar. These properties are data-definable.

 Use the Font button to set the properties (size, font, color, letter spacing, shadow, background...) of the scale
bar label.

Example: The following code applied to the bold property of the scale labels will display texts in bold when
they are a multiple of 500:

—— returns True (or 1) if the value displayed on the bar
—-— is a multiple of 500

@scale_value % 500 = 0
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¥ Fonts and Colors

Font -
Fill color [ IyKER
Secondary fill color ~ &
Line color [ J4KER

Fig. 17.35: Scale Bar Fonts and colors groups

e Fill color: seteaza prima culoare de umplere

* Secondary fill color: seteaza a doua culoare de umplere

e Line color: set the color of the lines of the Scale Bar

Fill colors are only used for Single Box and Double Box styles.

17.2.7 Elementul de tip Tabela de Atribute

Any layer in the project can have its attributes shown in the print layout. You can use this to decorate and explain

your map with information about underlying data. Use the Add Attribute Table tool following items creation
instructions to add a new map item that you can later manipulate the same way as exposed in Interacting with layout

items.

By default, a new attribute table item loads first rows of the first (alphabetically sorted) layer, with all the fields. You
can however customize the table thanks to its Item Properties panel. Other than the items common properties, this
feature has the following functionalities (see figure_layout_table):

Attribute table

v

Main properties
Feature Filtering
Appearance

& show grid
Fonts and text styling
Frames

Position and size
Rotation

| Frame

| Background
Item ID

Rendering

Y v ¥ ¥ ¥ ¥ ¥ vy v v v w

Variables

Fig. 17.36: Panoul Proprietitilor pentru Elementul de tip Tabeld de Atribute
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Proprietati principale

The Main properties group of the attribute table provides the following functionalities (see figure_layout_table_ppt):

¥ Main Properties
Source | Layer Features -
Layer airports K =N
Refresh Table Data

Attributes...

Fig. 17.37: Attribute table Main properties Group

¢ For Source you can by default only select Layer features allowing you to select a Layer from the vector layers

loaded in the project.

The €l quadefined override button near the layer list allows you to dynamically change the layer which is used
to populate the table, e.g. you could fill the attribute table with different layer attributes per atlas page. Note
that the table structure used (Fig. 17.40) is the one of the layer shown in the Layer drop-down list and it is left
intact, meaning that setting a data defined table to a layer with different field(s) will result in empty column(s)
in the table.

In case you activate the BGenerate an atlas option in the Atlas panel (see Generarea unui Atlas), there are
two additional Source possible:

— Current atlas feature (see figure_layout_table_atlas): you won’t see any option to choose the layer, and
the table item will only show a row with the attributes from the current feature of the atlas coverage layer.

— and Relation children (see figure_layout_table_relation): an option with the relation names will show
up. This feature can only be used if you have defined a relation using your atlas coverage layer as parent,
and the table will show the children rows of the atlas coverage layer’s current feature.

The button Refresh Table Data can be used to refresh the table when the actual contents of the table has
changed.

w Main properties

Source Current atlas feature =
Refresh table data

Attributes...

Fig. 17.38: Attribute table Main properties for «Current atlas feature»

w Main properties

Source Relation children =
Relation airports_by region *
Refresh table data

Attributes...

Fig. 17.39: Attribute table Main properties for «Relation children»

* The button Attributes... starts the Select Attributes dialog, (see figure_layout_table_select) that can be used to

change the visible contents of the table. The upper part of the window shows the list of the attributes to display
and the lower part helps you sort the data.
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& Select Attributes

Columns
Attribute Heading Alignment width
01D ID Middle left  4.00 mm
1 fk_region Region Middle left  Automatic

2 ELEV||'m' Elevation Middle left  Automatic

3 NAME Name Middle left  Automatic
A ||V | | = Reset Clear
Sorting
fk_region -+ | Ascending * =
Attribute Sort Order
0ID Ascending
A Y| | =

Cancel OK

Fig. 17.40: Attribute table Select attributes Dialog

in sectiunea Coloanelor puteti:

Move attributes up or down the list by selecting the rows and then using the d and v buttons to shift
the rows. Multiple rows can be selected and moved at any one time.

Add an attribute with the EI-II}J button. This will add an empty row at the bottom of the table where you
can select a field to be the attribute value or create an attribute via a regular expression.

Remove an attribute with the = button. Multiple rows can be selected and removed at any one time.
Reset the attribute table back to its default state with the Reset button.

Clear the table using the Clear button. This is useful when you have a large table but only want to show a
small number of attributes. Instead of manually removing each row, it may be quicker to clear the table
and add the rows needed.

Cell headings can be altered by adding the custom text in the Heading column.

Cell alignment can be managed with the Alignment column which will dictate the texts position within
the table cell.

Cell width can be manually managed by adding custom values to the width column.

in sectiunea de Sortare puteti:

Add an attribute to sort the table with. Select an attribute and set the sorting order to Ascending or

Descending and press the EI-IE-J button. A new line is added to the sort order list.

select a row in the list and use the A and v buttons to change the sort priority on attribute level.
Selecting a cell in the Sort Order column helps you change the sorting order of the attribute field.

use the = button to remove an attribute from the sort order list.
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Filtrarea entitatilor

The Feature filtering group of the attribute table provides the following functionalities (see figure_layout_table_filter):

w Feature Filtering

Maximum rows | 30 =
Remove duplicate rows from table

Show only Features visible within a map

show only features intersecting atlas feature

V| Filter with  |"USE" = 'Military" =

Fig. 17.41: Attribute table Feature filtering Group

Puteti:

¢ Defini Numdrul maxim de randuri care vor fi afisate.
* Activate o Remove duplicate rows from table to show unique records only.

* Activate i Show only visible features within a map and select the corresponding Linked map whose visible
features attributes will be displayed.

* Activate o Show only features intersecting Atlas feature is only available when g Generate an atlas is acti-
vated. When activated it will show a table with only the features which intersect the current atlas feature.

¢ Activate o Filter with and provide a filter by typing in the input line or insert a regular expression using the

given & expression button. A few examples of filtering statements you can use when you have loaded the
airports layer from the Sample dataset:

- ELEV > 500
- NAME = 'ANIAK'

NAME NOT LIKE 'AN%'

— regexp_match ( attribute( $currentfeature, 'USE' ) , '[i]")

The last regular expression will include only the airports that have a letter «i» in the attribute field «USE».

Aspectul

The Appearance group of the attribute table provides the following functionalities (see figu-
re_layout_table_appearance):

* Click o Show empty rows to fill the attribute table with empty cells. This option can also be used to provide
additional empty cells when you have a result to show!
* With Cell margins you can define the margin around text in each cell of the table.

 With Display header you can select from a list one of «On first frame», «On all frames» default option, or «No
header».

» The option Empty table controls what will be displayed when the result selection is empty.

— Draw headers only, will only draw the header except if you have chosen «No header» for Display header.

— Hide entire table, will only draw the background of the table. You can activate o Don’t draw back-
ground if frame is empty in Frames to completely hide the table.
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w Appearance

[ show empty rows

Cell margins

Display header

Empty tables

1,00 mm

On first frame

Draw headers

Background color

Wrap text on

Oversized text

L]

only =

v

Advanced customisation...

Wrap text

Fig. 17.42: Attribute table appearance Group

— Show set message, will draw the header and adds a cell spanning all columns and display a message like
«No result» that can be provided in the option Message to display

» The option Message to display is only activated when you have selected Show set message for Empty table.
The message provided will be shown in the table in the first row, when the result is an empty table.

» With Background color you can set the background color of the table using the color selector widget.
The Advanced customization option helps you define different background colors for each cell (see figu-
re_layout_table_background)

| [Fe_region |Elevation | name_| USE
z |8 264 AMBLER Other
28 |4 7B ANAK Other
24|26 2B2 ANVIEK Other
Civilian
0|4 m BETHEL Public
3 |28 SE5 BETTLES Other
7 |18 21 BUCKLAND Other
27|24 aIr CAPE ROMANZOF LRRS | Other
1326 138 EDWARD GErTKask | Joint Miltary
23|24 12 EMMONAK Other
19[18 24 CAMBELL Other
a |16 1329 GRANITE MOUNTAIN AFS | Other
6 |26 1113 INDIAN MOUNTAIN LRRS | Other
16|26 1461 KALAKAKET CREEK AS M|||Ifﬂ'y
12|18 108 KOYUK Other
2126 306 MC GRATH s:_‘l't‘lll'i‘?:“
18] 26 624 MINCHUMINA Other
16 12 MOSES POINT Other
1 |18 B MNOATAE Othar
Civilian
15|18 33 HOME S
10[18 ] PORT CLARENCE CG5 | Other
11|26 207 RALPH M CALHOUM Other
a | 9 RALPH WIEN MEM Chelilan
Public
0|16 a8 SAVOONGA. Other
5 |18 21 SELAWIK Other
z9|a 1449 SPARREVOHN LRRS Other
26|24 282 ST MARYS Othar
2|15 327 TALKEETNA, :lft‘ullli?:n
72|26 B56 TATALINA LRRS Other
8 |16 243 TIN CITY LRRS Other
17|16 1B UNALAKLEET Other

Check options to enable shading for matching cells.
Options lower in this list will take precedence over
higher options. Eg, if both "First row" and "0dd rows"
are checked, the cells in the first row will be shaded
using the color specified For "First row”.

Default cell background

[] odd columns
& Even columns
& odd rows

[] Even rows

[ First column
[7] Last column
& Header row
[] First row

[] Last row

Apply Cancel

oK

Fig. 17.43: Attribute table Advanced Background Dialog

» With the Wrap text on option, you can define a character on which the cell content will be wraped each time it

is met

» With Oversized text you define the behavior when the width set for a column is smaller than its content’s length.
It can be Wrap text or Truncate text.
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Afisarea grilei
The Show grid group of the attribute table provides the following functionalities (see figure_layout_table_grid):

[»|v| show Grid

Line width | 0.50 mm =

Color O -

v| Draw horizontal lines

v| Draw vertical lines

Fig. 17.44: Attribute table Show grid Group

e Activate oA Show grid when you want to display the grid, the outlines of the table cells. You can also select to
either Draw horizontal lines or Draw vertical lines or both.

» With Line width you can set the thickness of the lines used in the grid.

* The Color of the grid can be set using the color selection widget.

Stilizarea fonturilor si a textelor

The Fonts and text styling group of the attribute table provides the following functionalities (see figu-
re_layout_table_fonts):

+ Fonts and text styling
Table heading

Font Choose font...

Color N | -

Alignment | Follow column alignment s

Table contents

Font Choose font...

Color | ~

Fig. 17.45: Attribute table Fonts and text styling Group

* You can define Font and Color for Table heading and Table contents, using font and color selector widgets.

¢ For Table heading you can additionally set the Alignment to Follow column alignment or override this
setting by choosing Left, Center or Right. The column alignment is set using the Select Attributes dialog
(see figure_layout_table_select ).
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Cadrele

The Frames group of the attribute table properties provides the following functionalities (see figu-
re_layout_table_frames):

w Frames

3

Resize mode | Use existing frames

Add Frame
Don't export page if frame is empty

Don't draw background if frame is empty

Fig. 17.46: Attribute table Frames Group

¢ With Resize mode you can select how to render the attribute table contents:
— Use existing frames displays the result in the first frame and added frames only.

— Extend to next page will create as many frames (and corresponding pages) as necessary to display
the full selection of attribute table. Each frame can be moved around on the layout. If you resize a frame,
the resulting table will be divided up between the other frames. The last frame will be trimmed to fit the
table.

— Repeat until finished will also create as many frames as the Extend to next page option, except
all frames will have the same size.

¢ Use the Add Frame button to add another frame with the same size as selected frame. The result of the table that
will not fit in the first frame will continue in the next frame when you use the Resize mode Use existing
frames.

e Activate i Don't export page if frame is empty prevents the page to be exported when the table frame has no
contents. This means all other layout items, maps, scalebars, legends etc. will not be visible in the result.

* Activate i Don’t draw background if frame is empty prevents the background to be drawn when the table
frame has no contents.

17.2.8 The Picture and the North Arrow ltems

The Picture item is a tool that helps decorate your map with pictures, logos. .. It can also be used to add north arrows,
despite the dedicated North arrow tool.

The Picture ltem

You can add a picture with the ““ AddPicwre following items creation instructions and manipulate it the same way as
exposed in Interacting with layout items.

By default, the picture item is a blank frame that you can customize using its Item Properties panel. Other than the
items common properties, this feature has the following functionalities (see figure_layout_image):

You first have to select the image you want to display. There are several ways to set the Image source:

1. In the Main properties group, use the ... B button of image source to select a file on your computer. The
browser will start in the SVG-libraries provided with QGIS. Besides SVG, you can also select other image
formats like . png or . jpg.

2. You can enter the source directly in the Image source text field. You can even provide a remote URL-address
to a picture.

3. From the Search directories area you can also select an image from the loaded previews to set the image source.
These images are by default provided by folders set in Settings [7] Options [7] System [7] SVG Paths.
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w Main properties
Image source
'ommodation_bed_and_breakfast.svg| | ... | €
Resize mode

Zoom =

Placement

Top left =

w Search directories
Loading previews...
M ARSE= A TH
Ly @WK i $LoP°
AR % X /2l "d & -

Image search paths

L3

Jusrf/share/qqgis/svg s

Remove Add...

w Image rotation
0.00°

| sync with map

Fig. 17.47: Picture Item Properties panel

4. Use the € da defined override button to set the image source from a feature attribute or using a regular expression.

Nota: In the Search directories group, you can use the Add and Remove buttons in the group to customize the list of
folders to fetch and preview images from.

With the Resize mode option, you can set how the image is displayed when the frame is resized:
* Zoom: enlarges/reduces the image to the frame while maintaining aspect ratio of picture;
e Stretch: stretches image to fit inside the frame, ignores aspect ratio;

* Clip: use this mode for raster images only, it sets the size of the image to original image size without scaling
and the frame is used to clip the image, so only the part of the image inside the frame is visible;

* Zoom and resize frame: enlarges image to fit frame, then resizes frame to fit resultant image;
* Resize frame to image size: sets size of frame to match original size of image without scaling.

Depending on the selected Resize mode, the Placement and Image rotation options are disabled or not. With Placement
you can select the position of the image inside its frame.

QGIS default provided . SVG files are customizable, meaning that you can easily apply different Fill color, Stroke
color (including opacity) and Stroke width than the original, using their corresponding feature in the SVG Parameters
group. These properties can as well be data-defined.

If you add a . SVG file that does not enable these properties, you may need to add the following tags to the file in
order to add support e.g. for transparency:

* fill-opacity="param(fill-opacity)”
* stroke-opacity="param(outline-opacity)”

You can read this blog post to see an example.
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Images can be rotated with the Image rotation field. Activating the oA Sync with map checkbox synchronizes the
rotation of the image with the rotation applied to a selected map item; this is a convenient feature for north arrows
that you can align with either:

¢ the Grid north: direction of a grid line which is parallel to the central meridian on the national/local grid;
* or the True north: direction of a meridian of longitude which converges on the North Pole.

You can also apply a declination Offset to the picture rotation.
The North Arrow ltem

You can add a north arrow with the A] Add North Arrow folowing ifems creation instructions and manipulate it the same
way as exposed in Interacting with layout items.

Since north arrows are images, the North Arrow item has the same properties as the picture item. The main differences
are:

¢ A default north arrow is used when adding the item instead of a blank frame

¢ The north arrow item is synced with a map item by default: the Sync with map property is filled with the map
over which the north arrow item is drawn. If none, then it falls back to the reference map.

Nota: Many of the north arrows do not have an «N» added in the north arrow, this is done on purpose for languages
that do not use an «N» for North, so they can use another letter.

T A A A 1

Arrow_01 Arrow_02 Arrow_03 Arrow_04 Arrow_05 Arrow_06

O * ¥

MNorthArrow_1  MNorthArrow_2  NorthArrow_3 NerthArrow_4 NorthArrow 5 MorthArrow_6

N

NorthArrow 7  MNorthArrow 8 NorthArrow 9 MorthArrow_10 NorthArrow_11

Fig. 17.48: Sagetile Nordului disponibile pentru selectie in Biblioteca SVG

17.2. Layout Iltems 449



QGIS 3.10 User Guide

17.2.9 Elementul HTML de tip cadru

It is possible to add a frame that displays the contents of a website or even create and style your own HTML page and

-<'Ir> . . . . . . .
display it! You can add a picture with the =& Add HTML following items creation instructions and manipulate it the
same way as exposed in Interacting with layout items.

The HTML item can be customized using its ltem Properties panel. Other than the items common properties, this
feature has the following functionalities (see figure_layout_html):
HTML frame
p HTML Source

Frames

& Use smart page breaks

| User stylesheet

Position and size

Rotation

| Background
Item ID

»

>

>

>

>

b [ Frame
>

»

» Rendering
>

Variables

Fig. 17.49: Cadrul HTML, Panoul Proprietitilor Elementului

Sursa HTML

The HTML Source group of the HTML frame Item Properties panel provides the following functionalities (see figu-
re_layout_html_ppt):

w HTML Source
@ URL |

Source:

& Evaluate QGIS expressions in HTML source

Refresh HTML

Fig. 17.50: Cadrul HTML, Proprietitile Sursei HTML

e In URL you can enter the URL of a webpage you copied from your Internet browser or select an HTML file

using the ... B¢ button. There is also the option to use the € Datadefined override button, to provide a URL
from the contents of an attribute field of a table or using a regular expression.

« In cadrul casetei de text Sursd se poate introduce un text , insotit de etichete HTML, sau si furnizati o pagin
HTML completa.

» The Insert an Expression button can be used to insert an expression like [$Year ($Snow) %] in the Source
textbox to display the current year. This button is only activated when radiobutton Source is selected. After
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inserting the expression click somewhere in the textbox before refreshing the HTML frame, otherwise you will
lose the expression.

* Activati . Evaluarea expresiilor QGIS din codul HTML pentru a vedea rezultatul expresiei pe care ati inclus-o,
in caz contrar, veti vedea expresia originala.

¢ Use the Refresh HTML button to refresh the HTML frame(s) and see the result of changes.

Cadrele

The Frames group of the HTML frame Item Properties panel provides the following functionalities (see figu-
re_layout_html_frames):

v Frames
Resize mode | Use existing frames =~
Add Frame

Don't export page if frame is empty

Don't draw background if frame is empky

Fig. 17.51: HTML frame, the Frames properties

* Cu ajutorul Modului de redimensionare puteti selecta randarea continutului HTML:
— Use existing frames displays the result in the first frame and added frames only.

- Extend to next page will create as many frames (and corresponding pages) as necessary to render
the height of the web page. Each frame can be moved around on the layout. If you resize a frame, the
webpage will be divided up between the other frames. The last frame will be trimmed to fit the web page.

— Repeat on every page will repeat the upper left of the web page on every page in frames of the
same size.

— Repeat until finished will also create as many frames as the Extend to next page
option, except all frames will have the same size.

 Use the Add Frame button to add another frame with the same size as selected frame. If the HTML page does
not fit in the first frame it will continue in the next frame when you use Resize mode or Use existing frames.

¢ Activate i Don’t export page if frame is empty prevents the page from being exported when the frame has
no HTML contents. This means all other layout items, maps, scale bars, legends etc. will not be visible in the
result.

* Activarea optiunii de g Nedesenare a fundalului in cazul unui cadru vid previne desenarea cadrului HTML
atunci cand cadrul nu contine nimic.

Folosirea salturilor de pagina inteligente si a paginii de stil a Utilizatorului

The Use smart page breaks dialog and User style sheet dialog of the HTML frame Item Properties panel provides the
following functionalities (see figure_layout_html_breaks):

¢ Activati o Folosirea intreruperilor de pagind inteligente pentru a preveni ruperea liniilor de text la jumatate
din cadrele cu continut html, astfel Incat ele sa continue frumos si neted in cadrul urmator.

¢ Set the Maximum distance allowed when calculating where to place page breaks in the html. This distance is
the maximum amount of empty space allowed at the bottom of a frame after calculating the optimum break
location. Setting a larger value will result in better choice of page break location, but more wasted space at the
bottom of frames. This is only used when Use smart page breaks is activated.
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w [ Use smart page breaks

Maximum distance | 10.0 mm

w [ | Userstylesheet

Fig. 17.52: HTML frame, Use smart page breaks and User style sheet properties

e Activate . User style sheet to apply HTML styles that often is provided in cascading style sheets. An example
of style code is provided below to set the color of <h1> header tag to green and set the font and font size of
text included in paragraph tags <p>.

hl {color: #00ff00;

}

p {font-family: "Times New Roman", Times, serif;
font-size: 20px;

}

 Use the Update HTML button to see the result of the style sheet settings.

17.2.10 The Shape Items

QGIS provides a couple of tools to draw regular or more complex shapes over the print layout.

Nota: Unlike other print layout items, you can not style the frame nor the background color of the shapes bounding
frame (set to transparent by default).

The Regular Shape Item

The Shape item is a tool that helps to decorate your map with regular shapes like triangle, rectangle, ellipse... You can

—-ﬂ' Add Shape g5 Add Rectangle, C J;: Add Ellipse

add a regular shape using the tool which gives access to particular tools like

and /&3 AddTriangle - Opce you have selected the appropriate tool, you can draw the item following items creation
instructions. Like other layout items, a regular shape can be manipulated the same way as exposed in Interacting with
layout items.

Nota: Holding down the Shift key while drawing the basic shape with the click and drag method helps you create
a perfect square, circle or triangle.

The default shape item can be customized using its Item Properties panel. Other than the items common properties,
this feature has the following functionalities (see figure_layout_label):

The Main properties group shows and allows you to switch the type of the shape item (Ellipse, Rectangle or Triangle)
inside the given frame.

You can set the style of the shape using the advanced symbol and color selector widget. ..

For the rectangle shape, you can set in different units the value of the Corner radius to round of the corners.
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Shape

w Main properties
Rectangle =
Corner radius | 0,00 mm

Style [Ichange...

p Position and size
» Rotation

b Item ID

P Rendering

» Variables

Fig. 17.53: Panoul Proprietatilor pentru Elementul de tip Forma

Formele Articulate

While the =t Add Shape tool provides way to create simple and predefined geometric item, the IE Add Node Item
tool helps you create a custom and more advanced geometric item. For polylines or polygons, you can draw as many

lines or sides as you want and vertices of the items can be independently and directly manipulated using the I‘\"; Edit
Nodes Item. The item itself can be manipulated as exposed in Interacting with layout items.

Pentru a adduga o formad articulata:
1. Click the 43 AdaNode Tem e

2. Select either I?é Add Polygon 5. {_C.l Add Polyline ¢,5]

3. Perform consecutive left clicks to add nodes of your item. If you hold down the Shift key while drawing a
segment, it is constrained to follow an orientation multiple of 45°.

4. When you’re done, right-click to terminate the shape.
You can customize the appearance of the shape in the Irem Properties panel.
Shape
w Main properties
Style Dchange_..
Position and size
Rotation

Item ID

Rendering

vy vy v v . w

Variables

Fig. 17.54: Polygon Node Shape Item Properties Panel

In the Main properties, you can set the style of the shape using the advanced symbol and color selector widget. ..
For polyline node items, you can also parameterize the Line markers i.e. add:
* start and/or end markers with options:
— None: draws a simple polyline.
— Arrow: adds a regular triangular arrow head that you can customize.

— SVG marker: uses an SVG file as arrow head of the item.
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¢ customize the arrow head:

Arrow stroke color: sets the stroke color of the arrow head.

Arrow fill color: sets the fill color of the arrow head.

Arrow stroke width: sets the stroke width of the arrow head.

Arrow head width: sets the size of the arrow head.

SVG images are automatically rotated with the line. Stroke and fill colors of QGIS predefined SVG images can be
changed using the corresponding options. Custom SVG may require some tags following this instruction.

Arrow
w Main properties

== Line style...

w Arrow markers
@® Default ) None ) SVG
Arrow outline color | NN -

Arrow fill color I -

Arrow outline width | 1,00 mm
Arrow head width 4,00 mm
Start marker

End marker

Position and size

Rotation

| Frame

Item ID

»

»

»

» [ | Background
»

» Rendering

»

Variables

Fig. 17.55: Polyline Node Shape Item Properties Panel

Elementul Sageata

The -/g Add Arrow 160] i5 a shortcut to create an arrow-enabled polyline by default and thus has the same properties
and behavior as a polyline node item.

Actually, the arrow item can be used to add a simple arrow, for example, to show the relation between two different
print layout items. However, to create a north arrow, the image item should be considered first as it gives access to a
set of north arrows in . SVG format that you can sync with a map item so that it rotates automatically with it.
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Editing a node item geometry

Editarea formelor articulate se efectueazi cu instrumentul specific de I"}{: Editare a Formelor Articulate - Gelectarea unui nod
se efectueazd printr-un simplu clic, cu ajutorul acestui instrument (nodul selectat fiind pus in evidentd). Un nod
selectat poate fi mutat fie prin glisarea lui, fie prin actionarea tastelor cu sdgeti. Mai mult, se pot adduga noduri la o
forma existentd: un dublu-clic pe un segment va adiuga un nod in locul in care s-a efectuat clicul. in cele din urmi,
nodul selectat poate fi eliminat prin apédsarea tastei De 1.

17.3 Generarea unui Rezultat

Fig. 17.56 shows an example print layout including all the types of layout items described in the previous section.
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Fig. 17.56: Print Layout with map view, legend, image, scale bar, coordinates, text and HTML frame added

From the Layout menu or toolbar, you can output the print layout to different file formats, and it is possible to modify

the resolution (print quality) and paper size:

e The @ Print jcon allows you to print the layout to a connected printer or a PostScript file, depending on the

installed printer drivers.

e The % Exportasimage joon exports the print layout image formats such as PNG, BMP, TIF, JPG, and many

others...

e The Exportas SVG jcon saves the print layout as an SVG (Scalable Vector Graphic).

* The % Exportas PDF joon saves the defined print layout directly as a PDF (Portable Document Format) file.

17.3. Generarea unui Rezultat
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17.3.1 Setari de export
Whenever you export a print layout, there are a selection of export settings QGIS needs to check in order to produce
the most appropriate output. These configurations are:

e The Export settings of the Layout panel, such as Export resolution, Print as raster Always export as vectors or
Save world file

* Exclude page from exports in the page item properties panel

* Exclude item from exports in the item properties panel

17.3.2 Exportare ca imagine
To export a layout as an image:

1. Click the =g Exportasimage joon

2. Select the image format, the folder and filename (e.g. myill.png) to use. If the layout contains more than
one page, each page will be exported to a file with the given filename with the page number appended (e.g.
myill_2.png).

3. In the next (Image Export Options) dialog:

* You can override the print layout Export resolution and the exported page dimensions (as set in Layout
panel).

» Image rendering can also be improved with the Enable antialiasing option.

« If you want to export your layout as a georeferenced image (e.g., to share with other projects), check the

Generate world file option, and an ESRI World File with the same name as the exported image, but a
different extension ( . t £w for TIFF, . pnw for PNG, jgw for JPEG, ...) will be created when exporting.
This option can also be checked by default in the layout panel.

Nota: For multi-page output, only the page that contains the reference map will get a world file (assuming
that the Generate world file option is checked).

* By checking Cif Crop to content option, the image output by the layout will include the minimal area
enclosing all the items (map, legend, scale bar, shapes, label, image...) of each page of the composition:

— If the composition includes a single page, then the output is resized to include EVERYTHING on
the composition. The page can then be reduced or extended to all items depending on their position
(on, above, below, left or right of the page).

— In case of a multi-page layout, each page will be resized to include items in its area (left and right
sides for all pages, plus top for the first page and bottom for the last page). Each resized page is
exported to a separate file.

The Crop to content dialog also lets you add margins around the cropped bounds.

Sfat: Use image formats that support transparency when items extend beyond the paper extent

Layout items may be placed outside the paper extent. When exporting with the Crop to content option, the resulting
image may therefore extend beyond the paper extent. Since the background outside of the paper extent will be
transparent, for image formats that do not support transparency (e.g. BMP and JPG) the transparent background will
be rendered as full black, ,,corrupting” the image. Use transparency-compatible formats (e.g. TIFF and PNG) in
such cases.
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Image Export Options 0

w Export Options

Export resolution | 300 dpi =
Page width

Page height

v| Enable antialiasing

Generate world File

[#]'v Crop to Content

Top margin (px) |0
Left 0 “| Right 0 -

Bottom 0 -
@Help * cancel || Flsave

Fig. 17.57: Image Export Options, output is resized to items extent

Nota: When supported by the format (e.g. PNG) and the underlying Qt library, the exported image may include
project metadata (author, title, date, description...)

17.3.3 Exportare ca SVG
To export a layout as SVG:

1. Click the Exportas SVG jeon

2. Fill in the path and filename (used as a base name for all the files in case of multi-page composition, as for
image export)

3. In the next SVG Export Options dialog, you can override the layout default export settings or configure new ones:

o ! Export map layers as SVG groups: exported items are grouped within layers whose name matches the
layer names from QGIS, making it much easier to understand the contents of the document.

o ! Always export as vectors: some rendering options require items to be rasterized for a better rendering.
Check this option to keep the objects as vectors with the risk that the appearance of the output file may
not match the print layout preview (for more details, see Setdri de export).

.o Export RDF metadata of the document such as the title, author, date, description...

& Simplify geometries to reduce output file size: this avoids exporting ALL geometry vertices, which
can result in a ridiculously complex and large export file size that could fail to load in other applications.
Geometries will be simplified while exporting the layout in order to remove any redundant vertices which
are not discernably different at the export resolution (e.g. if the export resolution is 300 dpi, vertices
that are less than 1 /600 inch apart will be removed).

 Set the Text export: controls whether text labels are exported as proper text objects (Always export texts
as text objects) or as paths only (Always export texts as paths). If they are exported as text objects, they
can be edited in external applications (e.g. Inkscape) as normal text. BUT the side effect is that the
rendering quality is reduced, AND there are issues with rendering when certain text settings like buffers
are in place. That’s why exporting as paths is recommended.

* Apply i Crop to content option
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! Disable tiled raster layer exports: When exporting files, QGIS uses a built-in raster layer tiled rendering
that saves memory. Sometimes, this can cause visible ,,seams” in the rasters for generated files. Checking
this option would fix that, at the cost of a higher memory usage during exports.

SVG Export Options (]

v Export Options

Export map layers as SVG groups
Always export as vectors
¥| Export RDF metadata (title, author, etc.)
v Simplify geometries to reduce output file size

Text export | Always Export Text as Paths (Recommended) -

» || Crop to Content
w Advanced Options

Disable tiled raster layer exports
@Help % cancel || Esave

Fig. 17.58: Optiuni de Export SVG

Notii: in prezent, producerea SVG-ului este foarte simpld. Aceasta nu tine de QGIS, ci de biblioteca Qt de la bazi.
Acest lucru se va schimba, sperdm, 1n versiunile viitoare.

17.3.4 Exportare ca PDF

To export a layout as PDF:

1. Click the "}" Exportas PDF joon

2. Fill in the path and filename: unlike for image and SVG export, all the pages in the layout are exported to a
single PDF file.

3. In the next PDF Export Options dialog, you can override the layout default export settings or configure new ones:

! Always export as vectors: some rendering options require items to be rasterized for a better rendering.
Check this option to keep the objects as vectors with the risk that the appearance of the output file may
not match the print layout preview (for more details, see Setdri de export).

g Append georeference information

o Export RDF metadata of the document such as the title, author, date, description...

Set the Text export: controls whether text labels are exported as proper text objects (Always export texts
as text objects) or as paths only (Always export texts as paths). If they are exported as text objects then
they can be edited in external applications (e.g. Inkscape) as normal text. BUT the side effect is that
the rendering quality is decreased, AND there are issues with rendering when certain text settings like
buffers are in place. That’s why exporting as paths is recommended.

' Create Geospatial PDF (GeoPDF): Generate a georeferenced PDF file (requires GDAL version 3 or
later).

' Disable tiled raster layer exports: When exporting files, QGIS uses tiled based rendering that saves
memory. Sometimes, this can cause visible ,seams” in the rasters for generated files. Checking this
option would fix that, at the cost of a higher memory usage during exports.
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. & Simplify geometries to reduce output file size: Geometries will be simplified while exporting the layout
by removing vertices that are not discernably different at the export resolution (e.g. if the export resolution
is 300 dpi, vertices that are less than 1 /600 inch apart will be removed). This can reduce the size
and complexity of the export file (very large files can fail to load in other applications).

PDF Export Options ()

[+] Export Options

Always export as vectors
v Append georeference information
v| Export RDF metadata (title, author, etc.)

Text export | Always Export Text as Paths (Recommended) -

w Advanced Options

Disable tiled raster layer exports

v Simplify geometries to reduce output File size
@Help ¥ cancel || Zlsave

Fig. 17.59: PDF Export Options

Nota: Since QGIS 3.10, with GDAL 3, GeoPDF export is supported, and a number of GeoPDF specific options
are available:

e Format (GeoPDF format - there are some GeoPDF variations),
¢ Include multiple map themes (specify map themes to include),

¢ Include vector feature information (choose the layers and group them into logical PDF groups).

Nota: Exporting a print layout to formats that supports georeferencing (e.g. PDF and TIFF) creates a georeferenced
output by default.

17.3.5 Generarea unui Atlas

Atlas functions allow you to create map books in an automated way. Atlas uses the features of a table or vector layer
(Coverage layer) to create an output for each feature (atlas feature) in the table / layer. The most common usage is
to zoom a map item to the current atlas feature. Further use cases include:

¢ a map item showing, for another layer, only features that share the same attribute as the atlas feature or are
within its geometry.

¢ alabel or HTML item whose text is replaced as features are iterated over
* atable item showing attributes of associated parent or children features of the current atlas feature. ..

For each feature, the output is processed for all pages and items according to their exports settings.

Sfat: Use variables for more flexibility
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QGIS provides a large panel of functions and variables, including atlas related ones, that you can use to manipulate
the layout items, but also the symbology of the layers, according to atlas status. Combining these features gives you
a lot of flexibility and helps you easily produce advanced maps.

To enable the generation of an atlas and access atlas parameters, refer to the Arlas panel. This panel contains the
following (see figure_layout_atlas):

Atlas generation 3]
M Generate an atlas

w Configuration

3

Coverage layer airports

| Hidden coverage layer

(ar]

Page name NAME v
| Filter with
| Sort by

= Output
Output filename expression

'output || @atlas_featurenumber £

| single File export when possible

Fig. 17.60: Atlas Panel

. & Generate an atlas enables or disables atlas generation.

 Configuration

A Coverage layer ' | combo box that allows you to choose the table or vector layer containing the
features to iterate over.

An optional o Hidden coverage layer that, if checked, will hide the coverage layer (but not the other
layers) during the generation.

An optional Page name combo box to specify the name for the feature page(s). You can select a field of
the coverage layer or set an expression. If this option is empty, QGIS will use an internal ID, according
to the filter and/or the sort order applied to the layer.

An optional Cf Filter with text area that allows you to specify an expression for filtering features from
the coverage layer. If the expression is not empty, only features that evaluate to True will be processed.

An optional Cif Sort by that allows you to sort features of the coverage layer (and the output), using a
field of the coverage layer or an expression. The sort order (either ascending or descending) is set by the
two-state Sort direction button that displays an up or a down arrow.

* Qutput - this is where the output of the atlas can be configured:

An Output filename expression textbox that is used to generate a filename for each atlas feature. It is based
on expressions. is meaningful only for rendering to multiple files.

A oA Single file export when possible that allows you to force the generation of a single file if this is
possible with the chosen output format (PDF, for instance). If this field is checked, the value of the
Output filename expression field is meaningless.

An Image export format drop-down list to select the output format when using the =g Fxport atas as Images. .
button.
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Control map by atlas

The most common usage of atlas is with the map item, zooming to the current atlas feature, as iteration goes over the
coverage layer. This behavior is set in the Controlled by atlas group properties of the map item. See Controlled by
atlas for different settings you can apply on the map item.

Customize labels with expression

In order to adapt labels to the feature the atlas iterates over, you can include expressions. Make sure that you place the
expression part (including functions, fields or variables) between [% and %] (see Elementul Etichetd for more details).

For example, for a city layer with fields CITY_NAME and ZIPCODE, you could insert this:

The area of [% concat( upper (CITY_NAME), ',', ZIPCODE, ' is ',
format_number ($area/1000000, 2) ) %] km2

sau, o altd combinatie:

The area of [% upper (CITY_NAME) %], [$ZIPCODE%] is
[$format_number ($area/1000000,2) %] km2

The information [% concat ( upper (CITY_NAME), v, ZIPCODE, ! is ',
format_number ($area/1000000, 2) ) %] is an expression used inside the label. Both expressions
would result in the following type of label in the generated atlas:

The area of PARIS, 75001 is 1.94 km2

Explore Data-defined override buttons with atlas

There are several places where you can use a =] Dua defined override. py10n 10 override the selected setting. This is
particularly useful with atlas generation. See Configurarea suprascrierii definitd de date for more details on this
widget.

For the following examples the Regions layer of the QGIS sample dataset is used and selected as Coverage layer
for the atlas generation. We assume that it is a single page layout containing a map item and a label item.

When the height (north-south) of a region extent is greater than its width (east-west), you should use Portrait instead

of Landscape orientation to optimize the use of paper. With a 4=] Daa Defined Override button you can dynamically set
the paper orientation.

Right-click on the page and select Page Properties to open the panel. We want to set the orientation dynamically,

using an expression depending on the region geometry, so press the € button of field Orientation, select Edit... to
open the Expression string builder dialog and enter the following expression:

CASE WHEN bounds_width (@atlas_geometry) > bounds_height (@atlas_geometry)
THEN 'Landscape' ELSE 'Portrait' END

Now if you preview the atlas, the paper orients itself automatically, but item placements may not be ideal. For each

Region you need to reposition the location of the layout items as well. For the map item you can use the = button
of its Width property to set it dynamic using the following expression:

’@layout_pagewidth - 20

Likewise, use the € button of the Height property to provide the following expression to constrain map item size:

’@layout_pageheight - 20
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To ensure the map item is centered in the page, set its Reference point to the upper left radio button and enter 10 for
its X and Y positions.

Let’s add a title above the map in the center of the page. Select the label item and set the horizontal alignment to e
Center. Next move the label to the right position, choose the middle button for the Reference point, and provide the
following expression for field X:

@layout_pagewidth / 2

For all other layout items you can set the position in a similar way so they are correctly positioned both for portrait
and landscape. You can also do more tweaks such as customizing the title with feature attributes (see Customize
labels with expression example), changing images, resizing the number of legend columns number according to page
orientation, ...

The information provided here is an update of the excellent blog (in English and Portuguese) on the Data Defined
Override options Multiple_format_map_series_using QGIS_2.6 .

This is just one example of how you can use some advanced settings with atlas.

Preview and generate an atlas

| 4 3 GRANITE MOUNTAIN AFS v P P = ey &

Fig. 17.61: Bara instrumentelor de previzualizare a atlasului

Once the atlas settings have been configured, and layout items (map, table, image...) linked to it, you can create a

preview of all the pages by choosing Atlas [7] Preview Atlas or clicking the Preview Atlas joon, You can then use the
arrows to navigate through all the features:

° I* Prima entitate

. * Entitatea anterioard

° * Urmiitoarea entitate

. ’I Ultima entitate

You can also use the combo box to select and preview a specific feature. The combo box shows atlas feature names
according to the expression set in the atlas Page name option.

As for simple compositions, an atlas can be generated in different ways (see Generarea unui Rezultat for more infor-
mation - just use tools from the Aflas menu or toolbar instead of the Layout menu.
This means that you can directly print your compositions with Aslas [7] Print Atlas. You can also create a PDF using

Atlas [7] Export Atlas as PDF...: You will be asked for a directory to save all the generated PDF files, except if the i
Single file export when possible has been selected. In that case, you'll be prompted to give a filename.

With Atlas [7] Export Atlas as Images... or Atlas [7] Export Atlas as SVG... tool, you're also prompted to select a folder.
Each page of each atlas feature composition is exported to the image file format set in Azlas panel or to SVG.

Nota: With multi-page output, an atlas behaves like a layout in that only the page that contains the General settings
will get a world file (for each feature output).

Sfat: Imprima o entitate specifica a atlasului

If you want to print or export the composition of only one feature of the atlas, simply start the preview, select the
desired feature in the drop-down list and click on Layout [7] Print (or Export... to any supported file format).
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Use project defined relations for atlas creation

For users with HTML and Javascript knowledge it is possible to operate on GeoJSON objects and use project defined
relations from the QGIS project. The difference between this approach and using expressions directly inserted into
the HTML is that it gives you a full, unstructured GeoJSON feature to work with. This means that you can use
existing Javascript libraries and functions that operate on GeoJSON feature representations.

The following code includes all related child features from the defined relation. Using the JavaScript setFeature
function it allows you to make flexible HTML which represents relations in whatever format you like (lists, tables,
etc). In the code sample, we create a dynamic bullet list of the related child features.

// Declare the two HTML div elements we will use for the parent feature id
// and information about the children

<div id="parent"></div>

<div id="my_children"></div>

<script type="text/Jjavascript">
function setFeature (feature)
{
// Show the parent feature's identifier (using its "ID" field)
document .getElementById ('parent') .innerHTML = feature.properties.ID;
//clear the existing relation contents
document.getElementById ('my_children') .innerHTML = '';
feature.properties.my_relation.forEach (function (child_feature) {
// for each related child feature, create a list element
// with the feature's name (using its "NAME" field)
var node = document.createElement ("11");
node.appendChild (document.createTextNode (child_feature.NAME)) ;
document .getElementById('my_children') .appendChild (node);
P i
}

</script>

During atlas creation there will be an iteration over the coverage layer containing the parent features. On each page,
you will see a bullet list of the related child features following the parent’s identifier.

17.4 Creating a Report

This section will help you set up a report in QGIS.

17.4.1 What is it?

By definition, a GIS report is a document containing information organized in a narrative way, containing maps, text,
graphics, tables, etc. A report can be prepared ad hoc, periodic, recurring, regular, or as required. Reports may refer
to specific periods, events, occurrences, subjects or locations.

In QGIS, a Report is an extension of a Layouts.
Reports allow users to output their GIS projects in a simple, quick and structured way.

A report can be created with Project [7] New Report or inside the Project [7] Layout Manager.

Nota: The maps in QGIS reports behave in the same way as maps in print layouts and atlases. We will concentrate
on the specifics of QGIS reports. For details on map handling, see the sections on print layouts and atlases.
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17.4.2 Get started

In the Layout Manager dialog a report can be created through New from template by selecting the dropdown option
Empty Report and hitting the Create... button.

For this example, we use some administrative boundaries, populated places, ports and airports from the Natural Earth
dataset (1:10M).
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Using the Project [2] New Report command, we create a blank report. Initially, there is not much to look at — the dialog
which is displayed looks much like the print layout designer, except for the Report Organizer panel to the left:

17.4.3 Layout Report Workspace

QGIS reports can consist of multiple, nested sections. In our new blank report we initially only have the main report
section. The only options for this report section is Include report header and Include report footer. If we enable these
options, a header will be included as the first page(s) (individual parts of reports can be multi-page if desired) in the
report, and a footer will constitute the last page(s). Enable the header (Include report header), and hit the Edit button
next to 1t:

A few things happen as a result. Firstly, an edit pencil is shown next to Report in the Report Organizer, indicating
that the report section is currently being edited in the designer. We also see a new page with a small Report Header
title. The page has landscape orientation by default, but this (and other properties of the page) can be changed by
right-clicking on the page and choosing Page properties. This will bring up the Item properties tab for the page, and
page Size, Width, Height, and more can be specified.

In QGIS reports, every component of the report is made up of individual layouts. They can be created and modified
using the same tools as for standard print layouts — so you can use any desired combination of labels, pictures, maps,
tables, etc. Let us add some items to our report header to demonstrate:

We will also create a simple footer for the report by checking the Include report footer option and hitting Edit.

Before proceeding further, let us export this report and see what we get. Exporting is done from the Report menu — in
this case we select Export Report as PDF... to render the whole report to a PDF file. Here is the not-very-impressive
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result — a two page PDF consisting of our header and footer:

Thumbnails w *

My report

Crested an 2020-03-05 using the QGE 310 reparting angine

That i the end of the repart- thanks For reading

Let us make things more interesting. By hitting the EH Ada Secion button in the Report Organizer, we are given a
choice of new sections to add to our report.

There are two options: Static Layout Section and Field Group Section.

The Add Static Layout Section is a single, static body layout. This can be used to embed static layouts mid-way through
a report.

The Field Group Section repeats its body layout for every feature of a layer. The features are sorted by the selected
grouping feature (with an option for ascending/descending sort). If a field group section has child sections (e.g.
another field group section with a different field), then only features with unique values for the group feature are
iterated over. This allows nested reports.

For now we will add a Field Group Section to our report. At its most basic level, you can think of a Field Group
Section as the equivalent of a print atlas: you select a layer to iterate over, and the report will insert a section for each
feature found. Selecting the new Field Group Section reveals a number of new related settings:

In this case we’ve setup our Field Group so that we iterate over all the states from the Admin Level I layer, using the
values from the admIname field. The same options to include header and footer are present, together with a new
option to include a body for this section. We’ll do that, and edit the body:

Our body now consists of a map and a label showing the name of the state. To include the name of the state, we
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Report Organizer (3¢]

Static Laynutf.ectiﬂn
Field Group Section Edit

v Include report Footer Edit

selected Add Item [7] Add Label and data defined the text under Main Properties with the help of Insert an Expression....

The result was the following expression (name is the name of the attribute in the Admin Level I layer that contains
the name of the state):

[$ "name" %

The map is set to follow the current report feature (enabled by checking Controlled by Report — just like a map item
in an atlas will follow the current atlas feature when Controlled by Atlas is checked):

If we went ahead and exported our report now, we’d get something like this:

So more or less an atlas, but with a header and footer page.

Let us make things more interesting by adding a subsection to our state group. We do this by first selecting the Admin
Level 1 field group in the organizer, then hitting the 5P Add Fiea button and adding a new Field Group Section:

When iterating over the features of a Field Group Section, the features will be filtered to match the defining field
of its parent group (admlname in this case). Here, the subsection we added will iterate over a Populated Places
layer, including a body section for each place encountered. The magic here is that the Populated Places layer has an
attribute with the same name as the defining field in the parent layer, admIname, tagging each place with the state
it is contained within (if you're lucky your data will already be structured like this — if not, run the Join A#tributes by
Location Processing algorithm and create your own field). When we export this report, QGIS will grab the first state
from the Admin Level I layer, and then iterate over all the Populated Places with a matching adm Iname value. Here’s
what we get:

Here we created a basic body for the Populated Places group, including a map of the place and a table of some place
attributes. So our report is now a report header, a page for the first state, followed by a page for every populated place
within that state, then the rest of the states with their populated places, and finally the report footer. If we were to
add a header for the Populated Places group, it would be included just before listing the populated places for each
state, as shown in the illustration below.

Similarly, a footer for the Populated Places group would be inserted after the final place for each state is included.

In addition to nested subsections, subsections in a report can also be included consecutively. If we add a second
subsection to the Admin Level I group for Airports, then (if the Airports layer has an attribute admIname that can link
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Fig. 17.62: The report header, a page for each state, and the report footer.
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it to the parent group) our report will first list ALL the populated places for each state, followed by all the airports
within that state, before proceeding to the next state.

The key point here is that our Airports group is a subsection of the Admin Level 1 group — not the Populated Places
group.

In this case our report would be structured like this (note that state flags have also been included - the procedure for
adding feature specific pictures in this way is described below):

Including pictures in a report

Pictures can be quite useful in reports, and QGIS allows pictures in both the static and dynamic parts of a report.
Pictures are added in the same way as for standard print layouts, and for the static report parts (and static pictures in
dynamic parts) there is not more to it.

But if you want illustrations that are tailored to the report features, your layer must have an attribute that can be used
to define the picture to include.

QGIS depends on absolute file names for images in reports.
For dynamic pictures, you first add a picture to the body part of the group, as usual. In the Item properties of the

picture, you set the Image Source using the € Dua defined overide button, and either select an attribute that contains the
absolute path of the images or Edit... (to enter an expression that generates the absolute image path).

Below is an example expression that uses string concatenation to specify the absolute path to the pictures, using the
directory where the project file is located @project_path) and an attribute (admlname) from which the file
name is generated (in this case by transforming the string in the adm1name attribute to uppercase, and appending
«_flag.png»):

concat (@project_folder, '/naturalearth/pictures/' ,

upper ("admlname"), '_flag.png')

This means that the pictures are located in the naturalearth/pictures subdirectory of the project file direc-
tory.
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Highlighting the current report feature in a map

In the above report, the report features are emphasized in the maps using highlighting (state) and circles (populated
places). To emphasize the report features in the maps (apart from placing them at the centre of the maps), you must
data define the style using a comparison between its @1d and the @at las_featureid, as for atlases.

For instance, if you would like to use a thicker line / border for the report feature than the other features you can data
define the line width:

if ($id=Ratlas_featureid, 2.0, 0.1)

The report feature will get a 2 units wide polygon outline, while all other features will get a 0.1 units wide line. It
is also possible to data define the colour (non-transparent dark magenta for the report feature and semi-transparent
light gray for the other features):

if ($id=Qatlas_featureid, '#FF880088', '#88CCCCCC")

More level 1 groups

Combining nested and consecutive sections, together with section headers and footers allows for tons of flexibility.
For instance, in the below report we add another field group as a child of the main report for the :guilabel Ports™ layer.
Now, after listing the states together with their populated places and airports, we’ll get a summary list of all the ports
in the region:

This results in the last part of our report exporting as:

17.4.4 Setari de export

When you export a report (Report [7] Export Report as Images... /SVG... / PDF...), you will be asked for a file name,
and then you get the opportunity to tune the export settings to get the most appropriate output.

As you see, reports in QGIS are extremely powerful and flexible!

Nota: The current information was adapted from a North Road blog, Exploring Reports in QGIS 3.0 - the Ultimate
Guide!
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capitoLuL 18

Lucrul cu date OGC

18.1 QGIS ca si Client de Date OGC

Open Geospatial Consortium (OGC) este o organizatie internationald, avand ca membri mai mult de 300 de organizatii
comerciale, guvernamentale, non-profit si de cercetare din Intreaga lume. Membrii sdi dezvoltd si implementeaza
standarde si servicii pentru continut geospatial, de prelucrare si de schimb a datelor GIS.

Describing a basic data model for geographic features, an increasing number of specifications are developed by OGC
to serve specific needs for interoperable location and geospatial technology, including GIS. Further information can
be found at https://www.opengeospatial.org/.

Specificatiile OGC importante, acceptate de citre QGIS sunt:
« WMS — Web Map Service (Client WMS/WMTS)
e WMTS — Web Map Tile Service (Client WMS/WMTYS)
* WFS — Web Feature Service (Client WFS si WFS-T)
¢ WFS-T — Web Feature Service - Transactional (Client WFS si WFS-T)
¢ WCS — Web Coverage Service (Client WCS)
* WPS — Web Processing Service
¢ CSW — Serviciu de Catalogare pentru Web
¢ SFS — Simple Features for SQL (Straturi PostGIS)
* GML — Limbaj cu Marcaje Geografice

Serviciile OGC sunt tot mai mult utilizate pentru a interschimba datele geospatiale intre diferitele implementari GIS,
sau ntre depozitele de date. QGIS are de-a face cu specificatiile de mai sus din punctul de vedere al unui client, fiind
SFS (prin sprijinirea furnizorului de date PostgreSQL / PostGIS, v. sectiunea Straturi PostGIS).
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18.1.1 Client WMS/WMTS
Privire de ansamblu asupra suportului WMS

In prezent, QGIS poate actiona ca un client WMS care intelege serverele WMS 1.1, 1.1.1 si 1.3. In special, acesta a
fost testat cu servere accesibile publicului, cum ar fi DEMIS.

Un server WMS actioneazd asupra cererilor din partea clientului (cum ar fi QGIS) pentru o harta raster cu o anumita
extindere, set de straturi, stil de simbolizare, si transparentd. Serverul WMS 1si consultd apoi sursele de date locale,
rasterizeazi harta, si o trimite Tnapoi la client, Intr-un format raster. Pentru QGIS, acest format va fi, de obicei, JPEG
sau PNG.

WMS este mai degrabd un serviciu generic REST (Transfer de Stare de Reprezentare), decat un serviciu Web matur.
De fapt, puteti lua ca atare adresele URL generate de QGIS si sd le utilizati intr-un browser web, pentru a obtine
aceleasi imagini pe care QGIS le foloseste intern. Acest lucru poate fi util pentru depanare, deoarece existd mai multe
marci de servere WMS pe piati, si toate au propria interpretare a standardului WMS.

Straturile WMS pot fi addugate pur si simplu, atat timp cat: stiti URL-ul de acces la serverul WMS, ati stabilit o
conexiune valida la acel server, iar serverul ntelege ptotocolul HTTP, ca mecanism de transport al datelor.

Additionally, QGIS will cache your WMS responses (i.e. images) for 24h as long as the GetCapabilities request is not
triggered. The GetCapabilities request is triggered everytime the Connect button in the Add Layer(s) from WMS(T)
Server dialog is used to retrieve the WMS server capabilities. This is an automatic feature meant to optimize project
loading time. If a project is saved with a WMS layer, the corresponding WMS tiles will be loaded from the cache
the next time the project is opened as long as they are no older than 24H.

Privire de ansamblu asupra suportului WMTS

QGIS poate actiona, de asemenea, ca un client WMTS. WMTS reprezintd un standard OGC pentru distribuirea
de seturi de placute ale datelor geospatiale. Acesta constituie un mod mai rapid si mai eficient de a distribui date,
comparativ cu WMS, deoarece In cazul WMTS seturile de pldcute sunt pre-generate, iar clientul solicitd numai
transmiterea lor, nu si producerea acestora. O cerere WMS implicd, de reguld, atit generarea cat si transmiterea
datelor. Un exemplu bine-cunoscut al unui standard de bazd non-OGC, pentru vizualizarea de date geospatiale cu
ajutorul placutelor, este Google Maps.

Pentru a afisa datele la o varietate de scdri, apropiate de ceea ce si-ar putea dori utilizatorul, seturile de plicute WMTS
sunt produse la mai multe niveluri de scéri diferite, si sunt puse la dispozitia clientului GIS pentru a le apela.

Aceastd diagrama ilustreaza conceptul seturilor de placute:

Coarse Resolution
Highest scale
denominator

Detailed Resolution D D D E”:l'
Lowest scale D D |:| [:I D D

denominator

Fig. 18.1: Conceptul seturilor de placute WMTS:

Cele doud tipuri de interfete WMTS, pe care QGIS le acceptd, sunt Key-Value-Pairs (KVP) si REST. Aceste doud
interfete sunt diferite, si trebuie sd le specificati in QGIS in mod diferit.
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1. Pentru a avea acces la un serviciu WMTS KVP, un utilizator QGIS trebuie sa deschida interfata WMS/WMTS
si s adduge urmadtorul sir la adresa URL a serviciului de plicute WMTS:

"?SERVICE=WMTS&REQUEST=GetCapabilities"

Un exemplu al acestui tip de adresd este

https://opencache.statkart.no/gatekeeper/gk/gk.open_wmts?\
service=WMTS&request=GetCapabilities

Pentru testare, stratul topo2 din acest WMTS functioneazd bine. Addugarea acestui sir indicd faptul cd se va
utiliza un serviciu web WMTS in locul unui serviciu WMS.

2. Serviciul RESTful WMTS are o forma diferitd de adresa URL, simpld. Formatul recomandat de OGC este:

{WMTSBaseURL}/1.0.0/WMTSCapabilities.xml

This format helps you to recognize that it is a RESTful address. A RESTful WMTS is accessed in QGIS by
simply adding its address in the WMS setup in the URL field of the form. An example of this type of address
for the case of an Austrian basemap is https://maps.wien.gv.at/basemap/1.0.0/WMTSCapabilities.xml.

Nota: You can still find some old services called WMS-C. These services are quite similar to WMTS (i.e., same
purpose but working a little bit differently). You can manage them the same as you do WMTS services. Just add
?tiled=true at the end of the url. See https://wiki.osgeo.org/wiki/Tile_Map_Service_Specification for more
information about this specification.

Cand cititi WMTS, vi puteti gandi adesea si la WMS-C.

Selectarea serverelor WMS/WMTS
Prima data cand utilizati functiunea WMS din QGIS nu existi servere definite.

Begin by clicking the W5 Ada WS laver pytton on the toolbar, or selecting Layer [/ Add WMS Layer....

The dialog Add Layer(s) from a Server for adding layers from the WMS server appears. You can add some servers
to play with by clicking the Add Default Servers button. This will add two WMS demo servers for you to use: the
WMS servers of the DM Solutions Group and Lizardtech. To define a new WMS server in the Layers tab, select the
New button. Then enter the parameters to connect to your desired WMS server, as listed in table_ OGC_wms:

Nume Un nume pentru aceastd conexiune. Acest nume va fi folosit 1n lista Conexiunilor la Server, astfel
incat sd o puteti distinge de alte servere WMS.
URL URL-ul serverului care furnizeaza datele. Acesta trebuie sa fie un nume de gazda solubil - acelasi

format pe care l-ati folosi pentru a deschide o conexiune telnet, sau pentru a efectua ping cétre
un calculator.

Nume utiliza- | Numele de utilizator pentru a accesa un server WMS securizat. Acest parametru este optional.
tor
Parold Parola pentru autentificarea de bazi la un server WMS. Acest parametru este optional.

Ignorare Get- oA Ignord GetMap URI raportat in capabilitdti. Foloseste URI-ul dat din campul URL de mai
Map URI sus.

Ignorare Get- A Ignord GetFeaturelnfo URI raportat in capabilitati. Foloseste URI-ul dat din campul URL de
Featurelnfo mai sus.
URI

Tabelul OGC 1: Parametri de conectare WMS

If you need to set up a proxy server to be able to receive WMS services from the internet, you can add your proxy
server in the options. Choose Settings [2] Options and click on the Network & Proxy tab. There, you can add your
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proxy settings and enable them by setting oA Use proxy for web access. Make sure that you select the correct proxy

type from the Proxy type il drop-down menu.

O dati ce noua conexiune de server WMS a fost creatd, aceasta va fi péstratd pentru viitoarele sesiuni QGIS.

Sfat: Despre URL-urile Server-ului WMS

Be sure, when entering the WMS server URL, that you have the base URL only. For example, you shouldn’t have
fragments such as request=GetCapabilities or version=1.0.0 in your URL.

Atentionare: Entering username and password in the Authentication tab will keep unprotected credentials in
the connection configuration. Those credentials will be visible if, for instance, you shared the project file with
someone. Therefore, it’s advisable to save your credentials in a Authentication configuration instead (configurations
tab). See Sistem de Autentificare for more details.

incarcarea Straturilor WMS/WMTS

Once you have successfully filled in your parameters, you can use the Connect button to retrieve the capabilities of
the selected server. This includes the image encoding, layers, layer styles and projections. Since this is a network
operation, the speed of the response depends on the quality of your network connection to the WMS server. While
downloading data from the WMS server, the download progress is visualized in the lower left of the WMS dialog.

Your screen should now look a bit like figure. OGC_add_wms, which shows the response provided by the European
Soil Portal WMS server.

Codificare Imagine

The Image encoding section lists the formats that are supported by both the client and server. Choose one depending
on your image accuracy requirements.

Sfat: Codificare Imagine

Veti descoperi cd, de obicei, un server WMS va ofera posibilitatea de a alege codificarea imaginii sub forma de JPEG
sau PNG. JPEG este un format de compresie cu pierderi, in timp ce PNG reproduce fidel datele raster originale.

Use JPEG if you expect the WMS data to be photographic in nature and/or you don’t mind some loss in picture
quality. This trade-off typically reduces by five times the data transfer requirement compared with PNG.

Utilizati PNG daca doriti reprezentdri precise ale datelor originale, si nu vd deranjeazd cerintele crescute de transfer
de date.

Optiuni
The Options area of the dialog provides a text field where you can add a Layer name for the WMS layer. This name

will appear in the legend after loading the layer.

Mai jos de numele stratului, puteti defini Dimensiunea pldcutei, in ncazul in care doriti sa setati mdrimea pldcutelor
(ex.: 256x256), pentru divizarea cererii WMS.

Limitarea entitdtilor pentru GetFeaturelnfo defineste ce entitéti de pe server vor fi interogate.

If you select a WMS from the list, a field with the default projection provided by the mapserver appears. If the
Change... button is active, you can click on it and change the default projection of the WMS to another CRS provided
by the WMS server.

Finally you can activate g Use contextual WMS-Legend if the WMS Server supports this feature. Then only the
relevant legend for your current map view extent will be shown and thus will not include legend items for things you
can’t see in the current map.
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Add Layer(s) from a WM(T)S Server

Layers | Layer Order | Tilesets | Server Search

Eurosoil threats

)
-

Conneck New [ Edit | Delete Load Save Add default servers

ID ¥ Name Title Abstract

v 0 MS Soil Threats  Soil threats, organic Carbon Decline, Soil Erosion, Compaction, Salini...
k1 OCTOP80 Organic car... Soil organic carbon, the major component of soil organic matter, is e...
k3 PESERA Soil Erosion... Pan European Soil Erosion Risk Assessment - PESERA.
b5 pH soil pHInE... pH.
> 7 Compaction Matural Seil... Natural Soil Susceptibility to Compaction
» 9 salinization  Saline and S... Saline, Sodic Soils

Image encoding

@® PNG ) PNGB () JPEG () GIF (

) TIFF () SVG

Options (0 coordinate reference systems available)

Tile size

Feature limit For GetFeaturelinfo

[[] Use contextual WMS Legend

Layer name

Help
Select layer(s)

Change...

Add Close

Fig. 18.2: Dialogul pentru addugarea unui server WMS, aratind straturile sale disponibile
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Ordinea straturilor

The Layer Order tab lists the selected layers available from the current connected WMS server. You may notice that
some layers are expandable; this means that the layer can be displayed in a choice of image styles.

Puteti selecta mai multe straturi simultan, dar numai un singur stil pentru fiecare strat. Atunci cand sunt selectate mai
multe straturi, acestea vor fi combinate 1n serverul WMS, dupa care vor fi transmise cétre QGIS toate o data.

Sfat: Ordinea straturilor WMS

WMS layers rendered by a server are overlaid in the order listed in the Layers section, from top to bottom of the list.
If you want to change the overlay order, you can use the Layer Order tab.

Transparenta

In this version of QGIS, the Global transparency setting from the Layer Properties is hard coded to be always on,
where available.

Sfat: Transparenta stratului WMS

Disponibilitatea transparentei pentru imaginile WMS depinde de codificarea folositd pentru imagini: formatele PNG
si GIF accepti transparenta, in timp ce pentru JPEG acest lucru nu este posibil.

Sistemul de Coordonate de Referinta
Un sistem de referintd de coordonate (CRS) este o terminologie OGC pentru o proiectie QGIS.
Fiecare strat WMS poate fi prezentat in mai multe CRS-uri, in functie de capacitatea serverului WMS.

To choose a CRS, select Change... and a dialog similar to the one shown in Fig. 10.3 will appear. The main difference
with the WMS version of the dialog is that only those CRSs supported by the WMS server will be shown.

Cautare server

Within QGIS, you can search for WMS servers. Figure_ OGC_search shows the Server Search tab with the Add
Layer(s) from a Server dialog.

As you can see, it is possible to enter a search string in the text field and hit the Search button. After a short while,
the search result will be populated into the list below the text field. Browse the result list and inspect your search
results within the table. To visualize the results, select a table entry, press the Add Selected Row to WMS List button
and change back to the Layers tab. QGIS has automatically updated your server list, and the selected search result
is already enabled in the list of saved WMS servers in the Layers tab. You only need to request the list of layers by
clicking the Connect button. This option is quite handy when you want to search maps by specific keywords.

Practic, aceastd optiune este un front-end pentru API-ul de la http://geopole.org.

Seturi de placute

Atunci cand se utilizeaza servicii WMTS (Cached WMS), cum ar fi

https://opencache.statkart.no/gatekeeper/gk/gk.open_wmnts?\
service=WMTS&request=GetCapabilities

you are able to browse through the Tilesets tab given by the server. Additional information like tile size, formats and
supported CRS are listed in this table. In combination with this feature, you can use the tile scale slider by selecting

View [] Panels ( or Settings [] Panels), then choosing Tile Scale Panel. This gives you the available scales from
the tile server with a nice slider docked in.
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m Add Layer(s) from a Server

Layers Server Search
OSM Search
Title

Live Haiti OSM WMS via Mapnik live osm data via tile2.dbseo.coi

Geofabrik Tools: OSM Inspector (Addresses) OSM Inspector is a debugging t

OSM Latvia data OSM Latvia data

OsM wWMS

OpenStreetMap-WMS WMS-Demo Flir OSM-Daten Ger

OpenStreetMap-WMS Graustufenvariante WMS-Demo fiir OSM-Daten Ger

OSM_Basic Open Street Map

OSM_Basic Open Street Map

UMN MapServer Landcover This is the UMN MapServer appl
0

Help | | Close |

Select layer(s)

Fig. 18.3: Dialogul pentru cdutarea, dupd unele cuvinte cheie, a serverelor WMS

Folosirea instrumentului de identificare

Dupa ce ati adaugat un server WMS, in cazul n care orice strat primit de la serverul WMS este interogabil, puteti

folosi instrumentul QR Identificare hentry a selecta un pixel de pe canevasul hirtii. O interogare a serverului WMS
are loc pentru fiecare selectie efectuatd. Rezultatele interogarii sunt returnate sub forma de text simplu. Formatarea
acestui text depinde de particularititile serverului WMS folosit.

Selectia Formatului

If multiple output formats are supported by the server, a combo box with supported formats is automatically added
to the identify results dialog and the selected format may be stored in the project for the layer.

Suport pentru formatul GML

The a?% Identify ¢0)] supports WMS server response (GetFeaturelnfo) in GML format (it is called Feature in the QGIS
GUTI in this context). If , Feature” format is supported by the server and selected, results of the Identify tool are vector
features, as from a regular vector layer. When a single feature is selected in the tree, it is highlighted in the map and
it can be copied to the clipboard and pasted to another vector layer. See the example setup of the UMN Mapserver
below to support GetFeaturelnfo in GML format.

# in layer METADATA add which fields should be included and define geometry.
— (example) :

"gml_include_items" "all"
"ows_geometries" "mygeom"
"ows_mygeom_type" "polygon"

# Then there are two possibilities/formats available, see a) and b):

# a) basic (output is generated by Mapserver and does not contain XSD)
# in WEB METADATA define formats (example):

(continues on next page)
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(continuare din pagina precedentd)

"wms_getfeatureinfo_formatlist" "application/vnd.ogc.gml,text/html"

# b) using OGR (output is generated by OGR, it is send as multipart and contains.
< XSD)
# in MAP define OUTPUTFORMAT (example) :
OUTPUTFORMAT
NAME "OGRGML"
MIMETYPE "ogr/gml"
DRIVER "OGR/GML"
FORMATOPTION "FORM=multipart"
END

# in WEB METADATA define formats (example) :
"wms_getfeatureinfo_formatlist" "OGRGML, text/html"

Vizualizarea Proprietatilor

Dupd ce ati addugat un server WMS, 1i puteti vizualiza proprietitile printr-un clic-dreapta pe el, in legenda, si prin
selectarea Proprietdtilor.

Fila Metadatelor

The tab Metadata displays a wealth of information about the WMS server, generally collected from the capabilities
statement returned from that server. Many definitions can be gleaned by reading the WMS standards (see OPEN-
GEOSPATIAL-CONSORTIUM in Literaturd si Referinte Web), but here are a few handy definitions:

* Proprietitile serverului
— Versiunea WMS — Versiunea WMS acceptatd de server.

— Formatele de Imagine — Lista tipurilor MIME pentru care serverul poate raspunde la momentul dese-
ndrii hértii. QGIS accepta oricare dintre formatele recunoscute de bibliotecile Qt, acestea fiind de obicei
image/png si image/ jpeg.

— Identity Formats — The list of MIME-types the server can respond with when you use the Identify tool.
Currently, QGIS supports the text-plain type.

* Proprietitile stratului

— Selectat — Indiferent daca acest strat a fost sau nu selectat, atunci cand serverul sdu a fost addugat in
acest proiect.

— Vizibil — Indiferent dacd acest strat este selectat ca vizibil in legenda (nu este utilizat Incéd 1n aceasta
versiune de QGIS).

— Poate Identifica — Daci acest strat va returna un rezultat, sau nu, atunci cand este folosit instrumentul
Identificare asupra lui.

— Poate fi Transparent — Daci sau nu, un strat poate fi randat cu transparentd. Aceastd versiune de
QGIS va folosi Intotdeauna transparenta dacd aceasta setare este Ye s, si daca codificarea imaginii accepta
transparentd.

— Se Poate Miri — Daca acest strat poate fi, sau nu, marit de cétre server. Aceastd versiune de QGIS
presupune ci toate straturile WMS au aceastd optiune setatd pe Yes. Straturile cu deficiente pot fi randate
1n mod eronat.

— Numarare in Cascadi — Serverele WMS pot actiona ca un proxy pentru alte servere WMS, pentru a
obtine datele raster ale unui strat. Aceastd intrare aratd de céte ori este transmisa cererea pentru acest
strat cdtre alte servere WMS, pentru obtinerea unui rezultat.

- Latime fixa, inﬁl;ime Fixa — Daca acest strat are, sau nu, dimensiuni fixe. Aceasta versiune de QGIS
presupune ca toate straturile WMS nu au aceasta optiune setatd. Straturile cu deficiente pot fi randate in
mod eronat.

— WGS 84 Bounding Box — The bounding box of the layer, in WGS 84 coordinates. Some WMS servers
do not set this correctly (e.g., UTM coordinates are used instead). If this is the case, then the initial view of
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this layer may be rendered with a very «zoomed-out» appearance by QGIS. The WMS webmaster should
be informed of this error, which they may know as the WMS XML elements Lat LonBoundingBox,
EX_GeographicBoundingBox or the CRS:84 BoundingBox.

— Disponibil in CRS — Proiectiile in care poate fi randat acest strat de cétre serverul WMS. Acestea sunt
prezentate in format nativ WMS.

— Disponibil in stil — Stilurile de imagine in care poate fi randat acest strat de citre serverul WMS.

Show WMS legend graphic in table of contents and layout

The QGIS WMS data provider is able to display a legend graphic in the table of contents» layer list and in the print
layout. The WMS legend will be shown only if the WMS server has GetLegendGraphic capability and the layer has
getCapability url specified, so you additionally have to select a styling for the layer.

If a legendGraphic is available, it is shown below the layer. It is little and you have to click on it to open it in real
dimension (due to QgsLegendInterface architectural limitation). Clicking on the layer’s legend will open a frame with
the legend at full resolution.

In the print layout, the legend will be integrated at it’s original (downloaded) dimension. Resolution of the legend
graphic can be set in the item properties under Legend [2] WMS LegendGraphic to match your printing requirements.

The legend will display contextual information based on your current scale. The WMS legend will be shown only if
the WMS server has GetLegendGraphic capability and the layer has getCapability url specified, so you have to select
a styling.

Limitarile clientului WMS

In aceasti versiune de QGIS, clientul WMS nu include orice functionalitate posibili. Unele dintre cele mai notabile
exceptii sunt prezentate in continuare.

Editarea Setarilor Stratului WMS

Once you've completed the @ Add WMS layer hrocedure, there is no way to change the settings. A work-around is to
delete the layer completely and start again.

Cerintele de autentificare ale Serverelor WMS

Currently, publicly accessible and secured WMS services are supported. The secured WMS servers can be accessed
by public authentication. You can add the (optional) credentials when you add a WMS server. See section Selectarea
serverelor WMS/WMTS for details.

Sfat: Accesarea straturilor OGC securizate

If you need to access secured layers with secured methods other than basic authentication, you can use InteProxy
as a transparent proxy, which does support several authentication methods. More information can be found in the
InteProxy manual at https://inteproxy.wald.intevation.org.

Sfat: QGIS WMS Mapserver

Incepand cu versiunea 1.7.0, QGIS include propria implementare de Mapserver WMS 1.3.0. Cititi mai multe despre
acest lucru in capitolul QGIS ca si Server de Date OGC.
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18.1.2 Client WCS

@ Un Serviciu de Acoperire Web (WCS) ofera acces la datele raster, in forme care sunt utile pentru randarea pe
partea clientului, ca date de intrare In modelele stiintifice, precum si pentru alti clienti. WCS poate fi comparat cu
WES si WMS. La fel ca si instantele serviciilor WMS si WES, un WCS permite clientilor sd aleagd portiuni din
informatiile serverelor, bazate pe constringeri spatiale si pe alte criterii de interogare.

QGIS has a native WCS provider and supports both version 1.0 and 1.1 (which are significantly different), but cur-
rently it prefers 1.0, because 1.1 has many issues (i.e., each server implements it in a different way with various
particularities).

Furnizorul nativ WCS se ocupa de toate cererile de retea, utilizand toate setarile de retea standard ale QGIS (in special
proxy). Este, de asemenea, posibil de selectat modul cache («intotdeauna cache», «se preferd cache», «se preferd
reteaua», «mereu retea»), furnizorul acceptand, de asemenea, selectia pozitiei in timp, dacd domeniul temporal este
oferit de server.

Atentionare: Entering username and password in the Authentication tab will keep unprotected credentials in
the connection configuration. Those credentials will be visible if, for instance, you shared the project file with
someone. Therefore, it’s advisable to save your credentials in a Authentication configuration instead (configurations
tab). See Sistem de Autentificare for more details.

18.1.3 Client WFS si WFS-T

In Iqgl, un strat WES se comporti destul de mult ca oricare alt strat vectorial. Puteti identifica si selecta entititile,
pentru a le vizualiza in tabelul de atribute. Incepand cu versiunea QGIS 1.6, editarea WFS-T este, de asemenea,
acceptata.

In general, adiugarea unui strat WFS este foarte similari cu procedura utilizati pentru WMS. Diferenta este ci nu
exista servere standard definite, asa ca trebuie sd-1 adaugdm pe al nostru.

Inciircarea unui strat WFS

As an example, we use the Gateway Geomatics WFS server and display a layer. https://demo.gatewaygeomatics.
com/cgi-bin/wfs_gateway’REQUEST=GetCapabilities& VERSION=1.0.0&SERVICE=WFS

To be able to load a WES Layer we create a connection to the WES server first.

1. Open the Data Source Manager dialog by pressing the ‘5 Open Data Source Manager pyytop

2. Enable the Y WFS tab
3. Click on New... to open the Create a New WFS Connection dialog
4. Enter Gateway Geomatics asname
5. Enter the URL (see above)
6. In the WFS settings dialog, you can:
* Indicate the WES version of the server. If unknown, press the Defect button to automatically retrieve it.

 Define the maximum number of features retrieved in a single GetFetFeature request. If empty, no limit
is set.

* [nvert axis orientation.
* And depending on the WES version:
— Force to Ignore axis orientation (WFS 1.1/WFS 2.0)

— Enable feature paging and specify the maximum number of features to retrieve with Page size. If no
limit is defined, then the server default is applied.
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Create a New WFS Connection .

Connection Details

Name |Gateway Geomatics
URL  https://demo.gatewaygeomatics.com/cgi-bin/wfs
Authentication

Configurations | Basic

Choose or create an authentication configuration

No authentication ~ g

Configurations store encrypted credentials in the
QGIS authentication database.

WFS Options

Version Maximum -~ Detect
Max. number of Features
V| Enable feature paging
Page size
Ignore axis orientation (WFS 1.1/WFS 2.0)

Invert axis orientation

@Help * Cancel  OK

Fig. 18.4: Creating a connection to a WFS server
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Atentionare: Entering username and password in the Authentication tab will keep unprotected creden-
tials in the connection configuration. Those credentials will be visible if, for instance, you shared the
project file with someone. Therefore, it’s advisable to save your credentials in an Authentication configu-
ration instead (Configurations tab). See Sistem de Autentificare for more details.

7. Press OK to create the connection.
Retineti cd orice setdri proxy stabilite in preferinte sunt, de asemenea, recunoscute.

Now we are ready to load WES layers from the above connection.

1. Choose «Gateway Geomatics» from the Server Connections - drop-down list.
2. Click Connect
3. Select the Parks layer in the list

4. You can also choose whether to:

. Use title for layer name, showing the layer’s title as defined on the server in the Layers panel instead
of its Name

. & Only request features overlapping the view extent

. Change the layer’s CRS

e or Build query to specify particular features to retrieve, by either using the corresponding button or double-
clicking the target layer.

5. Click Add to add the layer to the map.

You’ll notice the download progress is visualized in the lower left of the QGIS main window. Once the layer is loaded,
you can identify and select a couple of features and view the attribute table.

Nota: QGIS supports different versions of the WES protocol, with background download and progressive rendering,
on-disk caching of downloaded features and version autodetection.

Sfat: Gasirea Serverelor WFS

Puteti gisi servere suplimentare WES cu ajutorul Google, sau a motorului de cdutare preferat. Existd o serie de liste
cu URL-uri publice, unele dintre ele Intretinute, altele nu.

18.2 QGIS ca si Server de Date OGC

QQGIS Server is an open source WMS 1.3, WES 1.0.0, WES 1.1.0 and WCS 1.1.1 implementation that, in addi-
tion, implements advanced cartographic features for thematic mapping. QGIS Server is a FastCGI/CGI (Common
Gateway Interface) application written in C++ that works together with a web server (e.g., Apache, Nginx). It has
Python plugin support allowing for fast and efficient development and deployment of new features.

Pentru logica GIS si pentru redarea hirtilor, serverul QGIS utilizeazi in fundal aplicatia QGIS. in plus, grafica si
programarea In C++ fac uz de biblioteca independentd de platformd Qt. Spre deosebire de alte aplicatii WMS,
serverul QGIS utilizeazd ca limbaj de configurare regulile cartografice, atit pentru configuratia serverului, cat si
pentru regulile definite de utilizator.

Atat timp cat QGIS desktop si QGIS Server folosesc aceleasi biblioteci de vizualizare, hartile care sunt publicate pe
web aratd la fel ca si in GIS desktop.

In the following sections, we will provide a sample configuration to set up a QGIS Server on Linux (Debian, Ubuntu
and derivatives) and on Windows. For more information about server plugin development, please read server_plugins.
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i Browser
Y + Vector
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-4:_ Mesh

4 Delimited Text
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» GeoNode

Data Source Manager | WFS

Server Connections
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-

| Connect H New ]| Edit || Remove | | Load | Save |
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Title -~ Name Abstract 5ql
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Use title For layer name
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Fig. 18.5: Addugarea unui strat WFS
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18.2.1 Notiuni de baza

Installation on Debian-based systems

We will give a short and simple installation how-to for a minimal working configuration on Debian based systems
(including Ubuntu and derivatives). However, many other distributions and OSs provide packages for QGIS Server.

Requirements and steps to add official QGIS repositories to install current QGIS Server on a Debian based system
are provided in QGIS installers page.

Nota: In Ubuntu you can use your regular user, prepending sudo to commands requiring admin permissions. In
Debian you can work as admin (root), without using sudo.

We strongly suggest installing the LTR version.

Once the chosen repository is configured, installation is simply done with:

apt install ggis—-server

# 1f you want to install server plugins,

apt install python-ggis

also:

You can test the installation by running:

/usr/lib/cgi-bin/ggis_mapserv.fcgi

If you get the following output, the server is correctly installed:

QFSFileEngine: :open:

Warning 1: Unable
Warning 1: Unable
Warning 1: Unable
—variable.

Warning 1: Unable
Warning 1: Unable
—variable.

to
to
to

to
to

Content-Length: 206

Content-Type: text/xml;

No file name specified

find
find
find

find
find

driver
driver
driver

driver
driver

ECW to
ECW to
JP2ECW

ECW to
JP2ECW

charset=utf-8

unload from GDAL_SKIP environment variable.
unload from GDAL_SKIP environment variable.
to unload from GDAL_SKIP environment.

unload from GDAL_SKIP environment variable.
to unload from GDAL_SKIP environment.

<ServiceExceptionReport version="1.3.0" xmlns="https://www.opengis.net/ogc">
<ServiceException code="Service configuration error">Service unknown or._

—unsupported</ServiceException>
</ServiceExceptionReport>

Let’s add a sample project. You can use your own, or one from Training demo data:

mkdir /home/qgis/projects/

cd /home/ggis/projects/
wget https://github.com/qgis/QGIS-Training-Data/archive/v2.0.zip

unzip v2.0.zip

mv QGIS-Training-Data-2.0/exercise_data/ggis—server—tutorial-data/world.qgs
mv QGIS-Training-Data-2.0/exercise_data/qgis—-server—-tutorial-data/naturalearth.

—sqglite

Of course, you can use your favorite GIS software to open this file and take a look on the configuration and available

layers.

494

Capitolul 18. Lucrul cu date OGC



https://qgis.org/en/site/forusers/alldownloads.html
https://github.com/qgis/QGIS-Training-Data/

QGIS 3.10 User Guide

Configurarea serverului HTTP

To run QGIS server you need a web server. Recommended choices are Apache or Nginx.

Nota: In the following, please replace 1ocalhost with the name or IP address of your server.

Apache

Install Apache and mod_fcgid:

apt install apache2 libapache2-mod-fcgid
aZ2enmod cgi

QGIS Server is now available at http://localhost/. To check, type in a browser:

http://localhost/cgi-bin/gqgis_mapserv.fcgi?SERVICE=WMS&VERSION=1.3.0&
—REQUEST=GetCapabilities

If you get something like:

<WMS_Capabilities version="1.3.0" xsi:schemalocation="http://www.opengis.net/wms._
—http://schemas.opengis.net/wms/1.3.0/capabilities_1_3_0.xsd http://www.opengis.
—net/sld http://schemas.opengis.net/sld/1.1.0/sld_capabilities.xsd http://www.
—qggis.org/wms http://localhost/cgi-bin/ggis_mapserv.fcgi?SERVICE=WMSS&
—REQUEST=GetSchemaExtension">

the server is correctly installed and responds through Apache.

Let’s now add mod__ fcgid configuration directives for QGIS Server:

# Tell QGIS Server instances to use a specific display number for Xvfb

# necessary for printing, see below

FcgidInitialEnv DISPLAY ":99"

# Activate QGIS log (different from apache 1logs)

FcgidInitialEnv QGIS_SERVER_LOG_FILE /var/log/ggis/ggisserver.log
FcgidInitialEnv QGIS_SERVER_LOG_LEVEL "0"

FcgidInitialEnv QGIS_SERVER_LOG_STDERR "1"

FcgidInitialEnv QGIS_DEBUG 1

# Add a default QGIS project

SetEnv QGIS_PROJECT_FILE /home/qgis/projects/world.ggs

# OGIS_AUTH_DB_DIR PATH must lead to a directory writeable by www-data
FcgidInitialEnv QGIS_AUTH_DB_DIR_PATH "/var/www/ggis—-server/ggisserverdb/"
FcgidInitialEnv QGIS_AUTH_PASSWORD_FILE "/var/www/ggis—-server/qgisserverdb/qgis-—
—auth.db"

<IfModule mod_fcgid.c>

# Longer timeout for WPS... default = 40
FcgidIOTimeout 120

FcgidMaxRequestLen 26214400
FcgidConnectTimeout 60

</IfModule>

Nota: See the mod_fcgid documentation for more information on the Fcgid parameters used. And see below
(xv£b) to understand when and why the DISPLAY environment variable needs to be set.
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These directives can be added either to /etc/apache2/mods—enabled/fcgid.conf for a system-wide
configuration, or to a specific Apache VirtualHost, if you want QGIS server to be available only for that address;
the default one is available at /et c/apache2/sites—-available/000-default.conf.

<Location /ggisserver>

SetHandler fcgid-script

FcgidWrapper /usr/lib/cgi-bin/ggis_mapserv.fcgi virtual
Options +ExecCGI -MultiViews +FollowSymLinks

Require all granted
</Location>

Then create all the needed directories with appropriate permissions:

mkdir -p /var/log/qgis/

chown www-data:www-data /var/log/qgis

mkdir -p /var/www/qgis-server/qgisserverdb/

chown www-data:www-data /var/www/ggis-server/qgisserverdb/

Now restart Apache for the new configuration to be taken into account:

systemctl restart apache2

QGIS Server is now available at http://localhost/qgisserver. To check, type in a browser, as in the simple case:

http://localhost/qggisserver/cgi-bin/qgis_mapserv.fcgi?SERVICE=WMS&VERSION=1.3.0&
—REQUEST=GetCapabilities

NGINX

You can also use QGIS Server with NGINX. Unlike Apache, NGINX does not automatically spawn FastCGI pro-
cesses. The FastCGI processes are to be started by something else.

On Debian-based systems, you can use spawn-fcgi or fegiwrap to start and manage the QGIS Server processes.
Official Debian packages exist for both.

Atentionare: fcgiwrap is easier to set up than spawn-fegi, because it’s already wrapped in a Systemd service.
But it also leads to a solution that is much slower than using spawn-fcgi. With fcgiwrap a new QGIS Server
process is created on each request, meaning that the QGIS Server initialization process, which includes reading
and parsing the QGIS project file, is done on each request. With spawn-fcgi, the QGIS Server process remains
alive between requests, resulting in much better performance. For that reason, spawn-fcgi is recommended for
production use.

Another option is to rely on Systemd, the init system for GNU/Linux that most Linux distributions use today. One
of the advantages of this method is that it requires no other components or processes. It’'s meant to be simple, yet
robust and efficient for production deployments.

Install NGINX:

apt install nginx
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spawn-fcgi

If you want to use spawn-fcgi, the first step is to install the package:

apt install spawn-fcgi

Then, introduce the following block in your NGINX server configuration:

location /ggisserver {
gzip i
include fastcgi_params;
fastcgi_pass unix:/var/run/qggisserver.socket;

And restart NGINX to take into account the new configuration:

service nginx restart

Finally, considering that there is no default service file for spawn-fcgi, you have to manually start QGIS Server in
your terminal:

spawn-fcgi -s /var/run/qgisserver.socket \
-U www—data -G www-data -n \
/usr/lib/cgi-bin/ggis_mapserv.fcgi

todo: Add instructions to add a spawn—-fcgi.service

QGIS Server is now available at http://localhost/qgisserver.

Nota: With the above command spawn-fcgi spawns only one QGIS Server process. To use more than one QGIS
Server process you can combine spawn-fcgi with the multiwatch tool, which is also packaged in Debian.

Of course, you can add an init script (like a gqgis—server. service file with systemd) to start QGIS Server at
boot time or whenever you want.

todo: Add instructions to add a gqgis—server.service

fcgiwrap

Using fcgiwrap is much easier to setup than spawn-fcgi but it’s much slower. You first have to install the corresponding
package:

apt install fcgiwrap

Then, introduce the following block in your NGINX server configuration:

location /ggisserver {
gzip i
include fastcgi_params;
fastcgi_pass unix:/var/run/fcgiwrap.socket;
fastcgi_param SCRIPT_FILENAME /usr/lib/cgi-bin/ggis_mapserv.fcgi;

Finally, restart NGINX and fcgiwrap to take into account the new configuration:

service nginx restart
service fcgiwrap restart

QGIS Server is now available at http://localhost/qgisserver.
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Configuration

The include fastcgi_params; used in previous configuration is important as it adds the parameters from /etc/
nginx/fastcgi_params:

fastcgi_param QUERY_ STRING Squery_string;
fastcgi_param REQUEST_METHOD Srequest_method;
fastcgi_param CONTENT_TYPE Scontent_type;
fastcgi_param CONTENT_LENGTH Scontent_length;
fastcgi_param SCRIPT_NAME $fastcgi_script_name;
fastcgi_param REQUEST_URI Srequest_uri;
fastcgi_param DOCUMENT_URI Sdocument_uri;
fastcgi_param DOCUMENT_ROOT $document_root;
fastcgi_param SERVER_PROTOCOL $server_protocol;
fastcgi_param REQUEST_SCHEME Sscheme;
fastcgi_param HTTPS Shttps if_not_empty;
fastcgi_param GATEWAY_ INTERFACE CGI/1.1;
fastcgi_param SERVER_SOFTWARE nginx/$nginx_version;
fastcgi_param REMOTE_ADDR Sremote_addr;
fastcgi_param REMOTE_PORT Sremote_port;
fastcgi_param SERVER_ADDR Sserver_addr;
fastcgi_param SERVER_PORT S$server_port;
fastcgi_param SERVER_NAME $server_name;

# PHP only, required if PHP was built with --enable-force-cgi-redirect
fastcgi_param REDIRECT_STATUS 200;

Of course, you may override these variables in your own configuration. For example:

include fastcgi_params;
fastcgi_param SERVER_NAME domain.name.eu;

Moreover, you can use some Variabile de mediu to configure QGIS Server. With NGINX as HTTP Server, you have

touse fastcgi_param to define these variables as shown below:

fastcgi_param QGIS_DEBUG 1;
fastcgi_param QGIS_SERVER_LOG_FILE /var/log/qgis/ggisserver.log;
fastcgi_param QGIS_SERVER_LOG_LEVEL 0;

Nota: When using spawn-fcgi, you may directly define environment variables before running the server. For exam-
ple: export QGIS_SERVER_LOG_FILE=/var/log/qgis/ggisserver.log

Systemd

This method to deploy QGIS Server relies on two Systemd units:
* a Socket unit
* and a Service unit.

The QGIS Server Socket unit defines and creates a file system socket, used by NGINX to start and communicate with
QGIS Server. The Socket unit has to be configured with Accept=fal se, meaning that the calls to the accept ()

system call are delegated to the process created by the Service unit. It is located in /etc/systemd/system/
gqgis—server@.socket, which is actually a template:
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[Unit]
Description=QGIS Server Listen Socket (instance

oe
-

[Socket]

Accept=false
ListenStream=/var/run/qgis-server-%i.sock
SocketUser=www—-data

SocketGroup=www—-data

SocketMode=0600

[Install]
WantedBy=sockets.target

Now enable and start sockets:

systemctl enable ggis—-server@l.socket
systemctl start ggis-server@l.socket
systemctl enable ggis-server@2.socket
systemctl start ggis—-server@2.socket
systemctl enable ggis-server@3.socket
systemctl start ggis—-server@3.socket
systemctl enable ggis—-server@4.socket
systemctl start ggis-server@4.socket

The QGIS Server Service unit defines and starts the QGIS Server process. The important part is that the Servi-
ce process’ standard input is connected to the socket defined by the Socket unit. This has to be configured using
StandardInput=socket in the Service unit configuration located in /etc/systemd/system/qgis-—
server(@.service:

[Unit]
Description=QGIS Server Service (instance %i)

[Service]

User=www-data

Group=www—-data

StandardOutput=null

StandardError=journal

StandardInput=socket
ExecStart=/usr/lib/cgi-bin/ggis_mapserv.fcgi
EnvironmentFile=/etc/qgis—-server/env

[Install]
WantedBy=multi-user.target

Now start socket service:

sudo systemctl start ggis-server@sockets.service

Note that the QGIS Server environment variables are defined in a separate file, /etc/ggis—server/env. It
could look like this:

OGIS_PROJECT_FILE=/etc/ggis/myproject.qgs
ERVER_LOG_STDERR=1
S_SERVER_LOG_LEVEL=3

n

QGIS_

QG

Finally, introduce the NGINX configuration for this setup:

upstream ggis-server_backend {
server unix:/var/run/ggis-server-1.sock;
server unix:/var/run/qgis-server—-2.sock;
server unix:/var/run/qgis—-server-3.sock;

(continues on next page)
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server unix:/var/run/qgis-server-4.sock;

server

location /ggis {
gzip ;
include fastcgili_params;
fastcgi_pass ggis-server_backend;

Now restart NGINX for the new configuration to be taken into account:

service nginx restart

Thanks to Oslandia for sharing their tutorial.

Xvib

QGIS Server needs a running X Server to be fully usable, in particular for printing. On servers it is usually recom-
mended not to install it, so you may use xv£b to have a virtual X environment.

To install the package:

apt install xvfb

Then, according to your HTTP server, you should configure the DISPLAY parameter or directly use xvfb-run.

With Apache you just add to your Fcgi configuration (see above):

’chidlnitialEnv DISPLAY "Lo9"

Create the service file:

sh -c \

"echo \

' [Unit]

Description=X Virtual Frame Buffer Service
After=network.target

[Service]
ExecStart=/usr/bin/Xvfb :99 -screen 0 1024x768x24 —-ac +extension GLX +render -
—noreset

[Install]
WantedBy=multi-user.target' \
> /etc/systemd/system/xvib.service"

Enable, start and check the status of the xvfb.service:

systemctl enable xvfb.service
systemctl start xvfb.service
systemctl status xvfb.service

Now restart Apache for the new configuration to be taken into account:

systemctl restart apache2

With NGINX and spawn-fcgi using xvfb-run:
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xvfb-run /usr/bin/spawn-fcgi —-f /usr/lib/cgi-bin/ggis_mapserv.fcgi \
-s /tmp/ggisserver.socket \
-G www—data -U www—data -n

The other option is to start a virtual X server environment with a specific display number thanks to Xvfb:

’/usr/bin/vab :99 —-screen 0 1024x768x24 -ac +extension GLX +render —-noreset ‘

Then we just have to set the DISPLAY environment variable in the HTTP server configuration. For example with
NGINX:

’ fastcgi_param DISPLAY ":99";

Installation on Windows

QGIS Server can also be installed on Windows systems. While the QGIS Server package is available in the 64 bit
version of the OSGeo4W network installer (https://qgis.org/en/site/forusers/download.html) there is no Apache (or
other web server) package available, so this must be installed by other means.

A simple procedure is the following:

¢ Download the XAMPP installer (https://www.apachefriends.org/download.html) for Windows and install

Apache
&
Select Components

Select the components you want to install; dear the components you do not want to install. Click
Mext when you are ready to continue,

= Server
Apache
] MysqL
] FileZila FTP Server
Mercury Mail Server
[] Tomcat

= Program Languages
PHFP
[] Perl

= Program Languages
[ ] phpMyAdmin
[] webalizer
[] Fake Sendmail

KAMPF Installer
< Back Mext = Cancel

* Download the OSGeo4W installer, follow the ,,Advanced Install” and install both the QGIS Desktop and QGIS
Server packages

* Edit the httpd.conf file (C : \xampp\apache\httpd. conf if the default installation paths have been used)
and make the following changes:

From:
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& 05GeodW Setup - Select Packages

Select Packages
Select packages to install

- ] ped

Pend
A%

Search Clear

(O Keep (O)Prev HCur () Exp View | Category

Categary Curent Mew B.. 5. Size Package
B All &¥ Default
Commandiine_|tilties &¥ Default
Desktop &% Defautt
Libs 4 Defautt
El Web & Default
¥ Skip nfa  nfa 308k mapscript{ava: Java MapScript interface to MapServer
¥ Skip nfa  nfa 155  mapscriptpython: Python MapScript inteface to MapServer
& Skip nin  nja 1,338 mapserver: A CGl Web Map Server, including a variety of OGC web Services
&% Skip nfo o §74k  ggisdtr=erver: QGIS Server Jong term release)
3021 4% Reinstall nfa nfa 658k ggis-server: QGIS Server
£ >
Hide obsolete packages

< Back MNext > Cancel

ScriptAlias /cgi-bin/ "C:/xampp/cgi-bin/"

To:

ScriptAlias /cgi-bin/ "c:/0SGeodW64/apps/ggis/bin/"

From:

<Directory "C:/xampp/cgi-bin">

AllowOverride None
Options None
Require all granted
</Directory>

To:

<Directory "c:/0SGeodW64/apps/ggis/bin">

SetHandler cgi-script
AllowOverride None
Options ExecCGI

Order allow,deny
Allow from all
Require all granted

</Directory>

From:

AddHandler cgi-script .cgi .pl .asp

To:

AddHandler cgi-script .cgi .pl .asp .exe

Then at the bottom of httpd.conf add:

SetEnv GDAL_DATA "C:\0SGeodW64\share\gdal"
SetEnv QGIS_AUTH_DB_DIR_PATH "C:\0SGeod4W64\apps\ggis\resources"

(continues on next page)
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SetEnv PYTHONHOME "C:\0SGeo4Wé64\apps\Python37"

SetEnv PATH "C:\0SGeo4W64\bin;C:\0SGeodW64\apps\ggis\bin;C:\0SGeodW64\apps\Qt5\bin;
—C:\WINDOWS\system32;C: \WINDOWS; C: \WINDOWS\System32\Wbem"

SetEnv QGIS_PREFIX_PATH "C:\0SGeo4W64\apps\ggis"

SetEnv QT_PLUGIN_PATH "C:\0SGeo4W64\apps\ggis\gtplugins; C:\0SGeo4W64\apps\Qt5\
—plugins”

Restart the Apache web server from the XAMPP Control Panel and open browser window to testing a GetCapabilities
request to QGIS Server

http://localhost/cgi-bin/ggis_mapserv.fcgi.exe?SERVICE=WMS&VERSION=1.3.0&
—REQUEST=GetCapabilities

Serve a project

Now that QGIS Server is installed and running, we just have to use it.

Obviously, we need a QGIS project to work on. Of course, you can fully customize your project by defining contact
information, precise some restrictions on CRS or even exclude some layers. Everything you need to know about that
is described later in Configure your project.

But for now, we are going to use a simple project already configured and previously downloaded in /home /ggis/
projects/world.qgs, as described above.

By opening the project and taking a quick look on layers, we know that 4 layers are currently available:
* airports
* places
* countries
e countries_shapeburst

You don’t have to understand the full request for now but you may retrieve a map with some of the previous layers
thanks to QGIS Server by doing something like this in your web browser to retrieve the countries layer:

http://localhost/ggisserver?
MAP=/home/qggis/projects/world.qgsé&
LAYERS=countriesé&
SERVICE=WMS&
REQUEST=GetMapé&
CRS=EPSG:4326&
WIDTH=400¢&
HEIGHT=200

If you obtain the next image, then QGIS Server is running correctly:

Note that you may define PROJECT_FILE environment variable to use a project by default instead of giving a
MAP parameter (see Variabile de mediu).

For example with spawn-fcgi:

export PROJECT_FILE=/home/qgis/projects/world.qgs
spawn-fcgi —-f /usr/lib/bin/cgi-bin/qgis_mapserv.fcgi \
-s /var/run/qgisserver.socket \
-U www—data -G www—data -n
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Fig. 18.6: Server response to a basic GetMap request

Configure your project

To provide a new QGIS Server WMS, WFS or WCS, you have to create a QGIS project file with some data or use
one of your current project. Define the colors and styles of the layers in QGIS and the project CRS, if not already
defined.

Then, go to the QGIS Server menu of the Project [7] Properties... dialog and provide some information about the OWS
in the fields under Service Capadbilities. This will appear in the GetCapabilities response of the WMS, WES or WCS.

If you don’t check Cif Service capabilities, QGIS Server will use the information given in the wms_metadata.xml
file located in the cgi—-bin folder.

WMS capabilities

In the WMS capadbilities section, you can define the extent advertised in the WMS GetCapabilities response by entering
the minimum and maximum X and Y values in the fields under Advertised extent. Clicking Use Current Canvas Extent

sets these values to the extent currently displayed in the QGIS map canvas. By checking oA CRS restrictions, you
can restrict in which coordinate reference systems (CRS) QGIS Server will offer to render maps. It is recommended

that you restrict the offered CRS as this reduces the size of the WMS GetCapabilities response. Use the E'E-llj button
below to select those CRSs from the Coordinate Reference System Selector, or click Used to add the CRSs used in
the QGIS project to the list.

If you have print layouts defined in your project, they will be listed in the GetProjectSettings response, and they can
be used by the GetPrint request to create prints, using one of the print layout layouts as a template. This is a QGIS-
specific extension to the WMS 1.3.0 specification. If you want to exclude any print layout from being published by

the WMS, check o Exclude layouts and click the I:II':Ill':I button below. Then, select a print layout from the Select print
layout dialog in order to add it to the excluded layouts list.

If you want to exclude any layer or layer group from being published by the WMS, check Cif Exclude Layers and

click the EI-IE-J button below. This opens the Select restricted layers and groups dialog, which allows you to choose the
layers and groups that you don’t want to be published. Use the Shift or Ctrl key if you want to select multiple
entries. It is recommended that you exclude from publishing the layers that you don’t need as this reduces the size of
the WMS GetCapabilities response which leads to faster loading times on the client side.

You can receive requested GetFeaturelnfo as plain text, XML and GML. Default is XML, text or GML format

depends the output format chosen for the GetFeatureInfo request.

If you wish, you can check oA Add geometry to feature response. This will include the bounding box for each feature
in the GetFeaturelnfo response. See also the W/ITH_GEOMETRY parameter.
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Project Properties | OWS server

% General P [ service capabilities

w» WMS capabilities

w [ Advertised extent w & CRS restrictions
B identify layers Min. X |-943603.3127729200059548 |  EPSG:2964
% Default styles Min.Y 1775968.84113118471577764

Max. X |1206644.77637799968943 |

oy Max.Y 1127049.56625510426238179 |
acros
E Use Current Canvas Extent | |oh| = | Used
g Relations -
B ootas w [ Exclude composers w [ Exclude layers
ata Sources
alaska2 - A4 regions
Variables airports
|| =] =] =

P [ | INSPIRE (European directive)
[T} use layer ids as names

[] Add geometry to feature response
[] segmentize feature info geometry

GetFeaturelnfo geometry precision (decimal places) | 8 -

Advertised URL | |

Maximums for GetMap request
Width | | Height | |

Quality For JPEG images (10 : smaller image - 100 : best quality) | 90 :

p WFS capabilities (also influences DXF export)
p WCS capabilities
[»] Test configuration

| Help | | Apply || Cancel [ OK J

Fig. 18.7: Definitions for a QGIS Server WMS/WFES/WCS project
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As many web clients can’t display circular arcs in geometries you have the option to segmentize the geometry before
sending it to the client in a GetFeaturelnfo response. This allows such clients to still display a feature’s geometry (e.g.

for highlighting the feature). You need to check the . Segmentize feature info geometry to activate the option.

You can also use the GetFeaturelnfo geometry precision option to set the precision of the GetFeaturelnfo geometry.
This enables you to save bandwidth when you don’t need the full precision.

If you want QGIS Server to advertise specific request URLs in the WMS GetCapabilities response, enter the corres-
ponding URL in the Advertised URL field.

Furthermore, you can restrict the maximum size of the maps returned by the GetMap request by entering the maxi-
mum width and height into the respective fields under Maximums for GetMap request.

If one of your layers uses the Map Tip display (i.e. to show text using expressions) this will be listed inside the
GetFeaturelnfo output. If the layer uses a Value Map for one of its attributes, this information will also be shown in
the GetFeatureInfo output.

WFS capabilities

In the WES capabilities area you can select the layers you want to publish as WFS, and specify if they will allow
update, insert and delete operations. If you enter a URL in the Advertised URL field of the WFS capabilities section,
QGIS Server will advertise this specific URL in the WFS GetCapabilities response.

WCS capabilities

In the WCS capabilities area, you can select the layers that you want to publish as WCS. If you enter a URL in
the Advertised URL field of the WCS capabilities section, QGIS Server will advertise this specific URL in the WCS
GetCapabilities response.

Reglarea fina a OWS-ului dvs.

For vector layers, the Fields menu of the Layer [7] Layer Properties dialog allows you to define for each attribute if
it will be published or not. By default, all the attributes are published by your WMS and WEFS. If you don’t want a
specific attribute to be published, uncheck the corresponding checkbox in the WMS or WFS column.

You can overlay watermarks over the maps produced by your WMS by adding text annotations or SVG annotations to
the project file. See the Instrumente de Adnotare section for instructions on creating annotations. For annotations to
be displayed as watermarks on the WMS output, the Fixed map position checkbox in the Annotation text dialog must
be unchecked. This can be accessed by double clicking the annotation while one of the annotation tools is active. For
SVG annotations, you will need either to set the project to save absolute paths (in the General menu of the Project [7]
Properties... dialog) or to manually modify the path to the SVG image so that it represents a valid relative path.

18.2.2 Servicii
QGIS Server is able to serve data according to standard protocols as described by the Open Geospatial Consortium
(OGC):
e WMS 1.1.0 and 1.3.0
* WFS 1.0.0 and 1.1.0
* WFS3 (OGC API - Features)
WCS 1.1.1
*« WMTS 1.0.0

Extra vendor parameters and requests are supported in addition to the original standard that greatly enhance the
possibilities of customizing its behavior thanks to the QGIS rendering engine.
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Web Map Service (WMS)

The 1.1.0 and 1.3.0 WMS standards implemented in QGIS Server provide a HTTP interface to request map or legend
images generated from a QGIS project. A typical WMS request defines the QGIS project to use, the layers to render
as well as the image format to generate. Basic support is also available for Styled Layer Descriptor (SLD).

Specifications:
* WMS 1.1.0
* WMS 1.3.0

e SLD 1.1.0 WMS profile
Standard requests provided by QGIS Server:

Request Descriere

GetCapabilities Returns XML metadata with information about the server
GetMap Returns a map

GetFeaturelnfo Retrieves data (geometry and values) for a pixel location
GetLegendGraphics | Returns legend symbols

Vendor requests provided by QGIS Server:

Request Descriere
GetPrint Returns a QGIS composition
GetProjectSettings | Returns specific information about QGIS Server

GetMap

Standard parameters for the GetMap request according to the OGC WMS 1.1.0 and 1.3.0 specifications:

Parametru Required | Descriere

SERVICE Da Name of the service (WMS)
VERSION Nu Version of the service

REQUEST Da Name of the request (GetMap)
LAYERS Nu Layers to display

STYLES Nu Layers» style

SRS/ CRS Da Coordinate reference system

BBOX Nu Map extent

WIDTH Da Width of the image in pixels
HEIGHT Da Height of the image in pixels
FORMAT Nu Image format

TRANSPARENT | Nu Transparent background

SLD Nu URL of an SLD to be used for styling
SLD_BODY Nu In-line SLD (XML) to be used for styling

In addition to the standard ones, QGIS Server supports the following extra parameters:
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Parametru Required| Descriere

MAP Da Specify the QGIS project file

BGCOLOR Nu Specify the background color

DPI Nu Specify the output resolution

IMAGE_QUALITY | Nu JPEG compression

OPACITIES Nu Opacity for layer or group

FILTER Nu Subset of features

SELECTION Nu Highlight features

FILE_NAME Nu Only for FORMAT=application/dxf
File name of the downloaded file

FORMAT_OPTIONS| Nu Only for FORMAT=application/dxf key:value pairs separated by se-
micolon.

* SCALE: to be used for symbology rules, filters and styles (not actual
scaling of the data - data remains in the original scale).

* MODE: corresponds to the export options offered in the QGIS Des-
ktop DXF export dialog. Possible values are NOSYMBOLOGY, FEA—
TURESYMBOLOGY and SYMBOLLAYERSYMBOLOGY

* LAYERSATTRIBUTES: specify a field that contains values for DXF
layer names - if not specified, the original QGIS layer names are used.

o USE_TITLE_AS_LAYERNAME: if enabled, the title of the layer will
be used as layer name.

¢ CODEC: specify a codec to be used for encoding. Default is TSO—
8859-1 check the QGIS desktop DXF export dialog for valid values.

TILED Nu Working in tiled mode
URL example:

http://localhost/qgis_server?

SERVICE=WMS
&VERSION=1.3.0
&REQUEST=GetMap

&MAP=/home/qgis/projects/world.qgs
&LAYERS=mylayerl,mylayer2,mylayer3
&STYLES=stylel,default,style3
&OPACITIES=125,200,125

&CRS=EPSG:4326
&WIDTH=400
&HEIGHT=400
&FORMAT=image/png
& TRANSPARENT=TRUE
&DPI=300
&TILED=TRUE
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SERVICE

This parameter has to be WMS in case of the GetMap request.

VERSION

This parameter allows to specify the version of the service to use. Available values for the VERSTON parameter are:
©1.1.0
*1.3.0

If no version is indicated in the request, then 1 . 3. 0 is used by default.

According to the version number, slight differences have to be expected as explained later for the next parameters:
e CRS/ SRS

¢ BBOX

REQUEST

This parameter is GetMap in case of the GetMap request.

LAYERS

This parameter allows to specify the layers to display on the map. Names have to be separated by a comma.
In addition, QGIS Server introduced some options to select layers by:

* ashort name

* the layer id

The short name of a layer may be configured through Properties [7] Metadata in layer menu. If the short name is
defined, then it’s used by default instead of the layer’s name:

http://localhost/ggisserver?
SERVICE=WMS

&REQUEST=GetMap
&LAYERS=mynicknamel, mynickname2
&

Moreover, there’s a project option allowing to select layers by their id in OWS Server [7] WMS capabilities menu of the
Project [7] Properties... dialog. To activate this option, the checkbox Use layer ids as names has to be selected.

http://localhost/ggisserver?
SERVICE=WMS

&REQUEST=GetMap
&LAYERS=mylayeridl,mylayerid2
&.o..
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STYLES

This parameter can be used to specify a layer’s style for the rendering step. Styles have to be separated by a comma.
The name of the default style is default.

SRS /CRS

This parameter allows to indicate the map output Spatial Reference System in WMS 1.1.0 and has to be formed like
EPSG: XXXX. Note that CRS is also supported if current version is 1.1.0.

For WMS 1.3.0, CRS parameter is preferable but SRS is also supported.

Note that if both CRS and SRS parameters are indicated in the request, then it’s the current version indicated in
VERSION parameter which is decisive.

In the next case, the SRS parameter is kept whatever the VERSION parameter because CRS is not indicated:

http://localhost/ggisserver?
SERVICE=WMS

&REQUEST=GetMap
&VERSION=1.3.0
&SRS=EPSG:2854

&...

In the next case, the SRS parameter is kept instead of CRS because of the VERSION parameter:

http://localhost/ggisserver?
SERVICE=WMS

&REQUEST=GetMap
&VERSION=1.1.0
&CRS=EPSG:4326
&SRS=EPSG:2854

&

In the next case, the CRS parameter is kept instead of SRS because of the VERSION parameter:

http://localhost/ggisserver?
SERVICE=WMS

&REQUEST=GetMap
&VERSION=1.3.0
&CRS=EPSG:4326
&SRS=EPSG:2854

&

BBOX

This parameter allows to specify the map extent with units according to the current CRS. Coordinates have to be
separated by a comma.

However, a slight difference has to be noticed according to the current VERSION parameter. In WMS 1.1.0, coor-
dinates are formed like minx, miny, maxx, maxy orminlong,minlat, maxlong, maxlat. For example:

http://localhost/ggisserver?
SERVICE=WMS

&REQUEST=GetMap
&VERSION=1.1.0
&SRS=epsg:4326
&BBOX=-180,-90,180, 90

&...
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But the axis is reversed in WMS 1.3.0, so coordinates are formed like: miny, minx, maxy, maxx or minlat,
minlong, maxlat, maxlong. For example:

http://localhost/ggisserver?
SERVICE=WMS

&REQUEST=GetMap
&VERSION=1.3.0
&CRS=epsg:4326
&BBOX=-90,-180,90,180

&

WIDTH

This parameter allows to specify the width in pixels of the output image.

HEIGHT

This parameter allows to specify the height in pixels of the output image.

FORMAT

This parameter may be used to specify the format of map image. Available values are:
* Jjpg
* Jpeg
* image/jpeg
* image/png
e image/png; mode=1bit
* image/png; mode=8bit
* image/png; mode=16bit
e application/dxf Only layers that have read access in the WES service are exported in the DXF format.

URL example:

http://localhost/ggisserver?

SERVICE=WMS&VERSION=1.3.0

&REQUEST=GetMap

&FORMAT=application/dxf

&LAYERS=Haltungen, Normschacht, Spezialbauwerke

&STYLES=
&CRS=EPSG%3A21781&BB0OX=696136.28844801,245797.12108743,696318.91114315,245939.
25832905

&WIDTH=1042

&HEIGHT=811

&FORMAT_OPTIONS=MODE:SYMBOLLAYERSYMBOLOGY; SCALE:250&FILE_NAME=plan.dxf
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TRANSPARENT

This boolean parameter can be used to specify the background transparency. Available values are (not case sensitive):
¢ TRUE
e FALSE

However, this parameter is ignored if the format of the map image indicated with FORMAT is different from PNG.

MAP

This parameter allows to define the QGIS project file to use.

As mentioned in GetMap parameters table, MAP is mandatory because a request needs a QGIS project to actually
work. However, the QGIS_PROJECT_FILE environment variable may be used to define a default QGIS project.
In this specific case, MAP is not longer a required parameter. For further information you may refer to Configurare
avansatd.

BGCOLOR

This parameter allows to indicate a background color for the map image. However it cannot be combined with
TRANSPARENT parameter in case of PNG images (transparency takes priority). The colour may be literal or in
hexadecimal notation.

URL example with the literal notation:

http://localhost/ggisserver?
SERVICE=WMS

&REQUEST=GetMap
&VERSION=1.3.0
&BGCOLOR=green

&

URL example with the hexadecimal notation:

http://localhost/ggisserver?
SERVICE=WMS

&REQUEST=GetMap
&VERSION=1.3.0
&BGCOLOR=0x00FF00

&...

DPI

This parameter can be used to specify the requested output resolution.
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IMAGE_QUALITY

This parameter is only used for JPEG images. By default, the JPEG compression is —1.

You can change the default per QGIS project in the OWS Server 2l WMS capabilities menu of the Project [2 Properties...
dialog. If you want to override it in a GetMap request you can do it using the IMAGE_QUALITY parameter.

OPACITIES

Opacity can be set on layer or group level. Allowed values range from O (fully transparent) to 255 (fully opaque).

FILTER

A subset of layers can be selected with the FILTER parameter. The syntax is basically the same as for the QGIS
subset string. However, there are some restrictions to avoid SQL injections into databases via QGIS Server. If a
dangerous string is found in the parameter, QGIS Server will return the next error:

Indeed, text strings need to be enclosed with quotes (single quotes
for strings, double quotes for attributes). A space between each
word / special character is mandatory. Allowed Keywords and special
characters are 'AND', 'OR', "IN','=","'<"', ">=" "'>" T>=7 Tl=X_ T (1 1),
Semicolons in string expressions are not allowed.

URL example:

http://localhost/ggisserver?

SERVICE=WMS

&REQUEST=GetMap

&LAYERS=mylayerl,mylayer2,mylayer3
&FILTER=mylayerl:"coll";mylayerl,mylayer2:"col2" = 'blabla'
&

In this example, the same filter (field co12 equals the string blabla) is applied to layers mylayerl and myla—
yer2, while the filter on col1 is only applied tomylayerl.

Nota: It is possible to make attribute searches via GetFeatureInfo and omit the X/Y parameter if a FILTER is there.
QGIS Server then returns info about the matching features and generates a combined bounding box in the XML
output.

SELECTION

The SELECTION parameter can highlight features from one or more layers. Vector features can be selected by
passing comma separated lists with feature ids.

http://localhost/ggisserver?

SERVICE=WMS

&REQUEST=GetMap
&LAYERS=mylayerl,mylayer?2
&SELECTION=mylayerl:3,6,9;,mylayer2:1,5,6
&.o..

The following image presents the response from a GetMap request using the SELECTION option e.g. http://
myserver.com/...&SELECTION=countries:171, 65.

As those features id’s correspond in the source dataset to France and Romania they’re highlighted in yellow.
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Fig. 18.8: Server response to a GetMap request with SELECTION parameter
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TILED

Set the TILED parameter to TRUE to tell QGIS Server to work in filed mode, and to apply the Tile buffer configured
in the QGIS project.

When TILED is TRUE and when a non-zero Tile buffer is configured in the QGIS project, features outside the tile
extent are drawn to avoid cut symbols at tile boundaries.

TILED defaults to FALSE.

GetFeaturelnfo

Standard parameters for the GetFeaturelnfo request according to the OGC WMS 1.1.0 and 1.3.0 specifications:

Parametru Required | Descriere

SERVICE Da Name of the service (WMS)
VERSION Nu See GetMap

REQUEST Da See GetMap

LAYERS Nu See GetMap

STYLES Nu See GetMap

SRS/ CRS Da See GetMap

BBOX Nu See GetMap

WIDTH Da See GetMap

HEIGHT Da See GetMap

TRANSPARENT Nu See GetMap

INFO_FORMAT Nu Output format

QUERY_LAYERS Da Layers to query

FEATURE_COUNT | Nu Maximum number of features to return
I Nu Pixel column of the point to query

X Nu Same as I parameter, but in WMS 1.1.0
J Nu Pixel row of the point to query

Y Nu Same as J parameter, but in WMS 1.1.0

In addition to the standard ones, QGIS Server supports the following extra parameters:

Parametru Required | Descriere
MAP Da See GetMap
FILTER Nu See GetMap
FI_POINT_TOLERANCE Nu Tolerance in pixels for point layers
FI_LINE_TOLERANCE Nu Tolerance in pixels for line layers
FI_POLYGON_TOLERANCE | Nu Tolerance in pixels for polygon layers
FILTER_GEOM Nu Geometry filtering
WITH_MAPTIP Nu Add map tips to the output
WITH_GEOMETRY Nu Add geometry to the output

URL example:

http://localhost/ggisserver?
SERVICE=WMS

&VERSION=1.3.0

&REQUEST=GetMap
&MAP=/home/ggis/projects/world.qgs
&LAYERS=mylayerl,mylayer2,mylayer3
&CRS=EPSG:4326

&WIDTH=400

&HEIGHT=400

(continues on next page)
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(continuare din pagina precedentd)

&INFO_FORMAT=text/xml
& TRANSPARENT=TRUE
&QUERY_LAYERS=mylayerl
&FEATURE_COUNT=3
&I=250

&J=250

INFO_FORMAT

This parameter may be used to specify the format of the result. Available values are:
* text/xml
* text/html
e text/plain
* application/vnd.ogc.gml

e application/json

QUERY_LAYERS

This parameter specifies the layers to display on the map. Names are separated by a comma.
In addition, QGIS Server introduces options to select layers by:

* short name

* layer id

See the LAYERS parameter defined in See GetMap for more information.

FEATURE_COUNT

This parameter specifies the maximum number of features per layer to return. For example if QUERY_LAYERS
issetto layerl, layer2 and FEATURE_COUNT is set to 3 then a maximum of 3 features from layer1 will be
returned. Likewise a maximun of 3 features from layer2 will be returned.

By default, only 1 feature per layer is returned.

This parameter, defined in WMS 1.3.0, allows you to specify the pixel column of the query point.

X

Same parameter as I, but defined in WMS 1.1.0.
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This parameter, defined in WMS 1.3.0, allows you to specify the pixel row of the query point.

Y

Same parameter as J, but defined in WMS 1.1.0.

FI_POINT_TOLERANCE

This parameter specifies the tolerance in pixels for point layers.

FI_LINE_TOLERANCE

This parameter specifies the tolerance in pixels for line layers.

FI_POLYGON_TOLERANCE

This parameter specifies the tolerance in pixels for polygon layers.

FILTER_GEOM

This parameter specifies a WKT geometry with which features have to intersect.

WITH_MAPTIP

This parameter specifies whether to add map tips to the output.
Available values are (not case sensitive):
e TRUE

e FALSE

WITH_GEOMETRY

This parameter specifies whether to add geometries to the output. To use this feature you must first enable the Add
geometry to feature response option in the QGIS project. See Configure your project.

Available values are (not case sensitive):
e TRUE

¢ FALSE
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GetPrint

QGIS Server has the capability to create print layout output in pdf or pixel format. Print layout windows in the
published project are used as templates. In the GetPrint request, the client has the possibility to specify parameters
of the contained layout maps and labels.

Parameters for the GetPrint request:

Parametru Required | Descriere

MAP Da Specify the QGIS project file
SERVICE Da Name of the service (WMS)
VERSION Nu See GetMap

REQUEST Da Name of the request (GetPrint)
LAYERS Nu See GetMap

TEMPLATE Da Layout template to use

SRS/ CRS Da See GetMap

FORMAT Da Output format

ATLAS_PK Nu Atlas features

STYLES Nu See GetMap

TRANSPARENT Nu See GetMap

OPACITIES Nu See GetMap

SELECTION Nu See GetMap

mapX:EXTENT Nu Extent of the map «X»
mapX:LAYERS Nu Layers of the map «X»
mapX:STYLES Nu Layers» style of the map «X»
mapX:SCALE Nu Layers» scale of the map «X»
mapX:ROTATION Nu Rotation of the map «X»
mapX:GRID_INTERVAL_X | Nu Grid interval on x axis of the map «X»
mapX:GRID_INTERVAL_Y | Nu Grid interval on y axis of the map «X»

URL example:

http://localhost/ggisserver?
SERVICE=WMS

&VERSION=1.3.0

&REQUEST=GetPrint
&MAP=/home/qggis/projects/world.qgs
&CRS=EPSG:4326

&FORMAT=png
&map0:EXTENT=-180,-90, 180, 90
&map0:LAYERS=mylayerl,mylayer2,mylayer3
&map0:0PACITIES=125,200,125
&map0:ROTATION=45

Note that the layout template may contain more than one map. In this way, if you want to configure a specific map, you
have to use mapX : parameters where X is a positive number that you can retrieve thanks to the GetProjectSettings
request.

For example:

<WMS_Capabilities>

<ComposerTemplates xsi:type="wms:_ ExtendedCapabilities">

<ComposerTemplate width="297" height="210" name="Druckzusammenstellung 1">
<ComposerMap width="171" height="133" name="map0"/>

<ComposerMap width="49" height="46" name="mapl"/></ComposerTemplate>
</ComposerTemplates>

</WMS_Capabilities>
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SERVICE

This parameter has to be WMS.

REQUEST

This parameter has to be GetPrint for the GetPrint request.

TEMPLATE

This parameter can be used to specify the name of a layout template to use for printing.

FORMAT

This parameter specifies the format of map image. Available values are:
* Jjpg
* Jjpeg
* image/Jjpeg
* png
* image/png
* svg
* image/svg
* image/svg+xml
e pdf
e application/pdf

If the FORMAT parameter is different from one of these values, then an exception is returned.

ATLAS_PK

This parameter allows activation of Atlas rendering by indicating which features we want to print. In order to retrieve
an atlas with all features, the * symbol may be used (according to the maximum number of features allowed in the
project configuration).

When FORMAT is pdf, a single PDF document combining the feature pages is returned. For all other formats, a
single page is returned.

mapX:EXTENT

This parameter specifies the extent for a layout map item as xmin,ymin,xmax,ymax.
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mapX:ROTATION

This parameter specifies the map rotation in degrees.

mapX:GRID_INTERVAL_X

This parameter specifies the grid line density in the X direction.

mapX:GRID_INTERVAL_Y

This parameter specifies the grid line density in the Y direction.

mapX:SCALE

This parameter specifies the map scale for a layout map item. This is useful to ensure scale based visibility of layers
and labels even if client and server may have different algorithms to calculate the scale denominator.

mapX:LAYERS

This parameter specifies the layers for a layout map item. See See GerMap for more information on this parameter.

mapX:STYLES

This parameter specifies the layers» styles defined in a specific layout map item. See See GerMap for more information
on this parameter.

GetLegendGraphics

Several additional parameters are available to change the size of the legend elements:

BOXSPACE space between legend frame and content (mm)

LAYERSPACE vertical space between layers (mm)

LAYERTITLESPACE vertical space between layer title and items following (mm)
SYMBOLSPACE vertical space between symbol and item following (mm)
ICONLABELSPACE horizontal space between symbol and label text (mm)
SYMBOLWIDTH width of the symbol preview (mm)

SYMBOLHEIGHT height of the symbol preview (mm)

These parameters change the font properties for layer titles and item labels:

LAYERFONTFAMILY / ITEMFONTFAMILY font family for layer title / item text
LAYERFONTBOLD / ITEMFONTBOLD TRUE to use a bold font
LAYERFONTSIZE / ITEMFONTSIZE Font size in point

LAYERFONTITALIC / ITEMFONTITALIC TRUE to use italic font
LAYERFONTCOLOR / ITEMFONTCOLOR Hex color code (e.g. ##F0000 for red)
LAYERTITLE FALSE to get only the legend graphics without the layer title
RULELABEL:

520

Capitolul 18. Lucrul cu date OGC



QGIS 3.10 User Guide

— FALSE legend graphics without item labels
— AUTO hide item label for layers with Single symbol rendering

Content based legend. These parameters let the client request a legend showing only the symbols for the features
falling into the requested area:

¢ BBOX the geographical area for which the legend should be built
¢ CRS/ SRS the coordinate reference system adopted to define the BBOX coordinates

+ WIDTH / HEIGHT if set these should match those defined for the GetMap request, to let QGIS Server scale
symbols according to the map view image size.

Content based legend features are based on the UMN MapServer implementation:

¢« SHOWFEATURECOUNT if set to TRUE adds in the legend the feature count of the features like in the
following image:

Tram lines [10]

GetProjectSettings

This request type works similar to GetCapabilities, but it is more specific to QGIS Server and allows a client to read
additional information which is not available in the GetCapabilities output:

* initial visibility of layers
* information about vector attributes and their edit types
* information about layer order and drawing order

* list of layers published in WES

Web Feature Service (WFS)
The 1.0.0 and 1.1.0 WES standards implemented in QGIS Server provide a HTTP interface to query geographic
features from a QGIS project. A typical WFS request defines the QGIS project to use and the layer to query.
Specifications document according to the version number of the service:

* WES 1.0.0

* WES 1.1.0
Standard requests provided by QGIS Server:

Request Descriere

GetCapabilities Returns XML metadata with information about the server
GetFeature Returns a selection of features

DescribeFeatureType | Returns a description of feature types and properties
Transaction Allows features to be inserted, updated or deleted
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GetFeature

Standard parameters for the GetFeature request according to the OGC WES 1.0.0 and 1.1.0 specifications:

Parametru Required | Descriere

SERVICE Da Name of the service
VERSION Nu Version of the service
REQUEST Da Name of the request
TYPENAME Nu Name of layers
OUTPUTFORMAT | Nu Output Format
RESULTTYPE Nu Type of the result
PROPERTYNAME | Nu Name of properties to return
MAXFEATURES Nu Maximum number of features to return
SRSNAME Nu Coordinate reference system
FEATUREID Nu Filter the features by ids
FILTER Nu OGC Filter Encoding
BBOX Nu Map Extent

SORTBY Nu Sort the results

In addition to the standard ones, QGIS Server supports the following extra parameters:

Parametru Required | Descriere

MAP Da Specify the QGIS project file
STARTINDEX Nu Paging
GEOMETRYNAME | Nu Type of geometry to return
EXP_FILTER Nu Expression filtering

SERVICE

This parameter has to be WE'S in case of the GetFeature request.

For example:

http://localhost/ggisserver?
SERVICE=WE'S
&.o..

VERSION

This parameter allows to specify the version of the service to use. Available values for the VERSTON parameter are:

*1.0.0
*1.1.0

If no version is indicated in the request, then 1.1 . 0 is used by default.

URL example:

http://localhost/ggisserver?
SERVICE=WE'S

&VERSION=1.1.0

&
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REQUEST

This parameter is GetFeature in case of the GetFeature request.

URL example:

http://localhost/ggisserver?
SERVICE=WE'S

&VERSION=1.1.0
&REQUEST=GetFeature

&...

RESULTTYPE

This parameter may be used to specify the kind of result to return. Available values are:
e results: the default behavior
e hits: returns only a feature count

URL example:

http://localhost/ggisserver?
SERVICE=WE'S

&VERSION=1.1.0
SREQUEST=GetFeature
&RESULTTYPE=hits

&.o..

GEOMETRYNAME

Acest parametru poate fi utilizat pentru a specifica tipul de geometrie de returnat de cétre entitéti. Valorile disponibile
sunt:

* extent
e centroid
* none

URL example:

http://localhost/ggisserver?
SERVICE=WE'S

&VERSION=1.1.0
&REQUEST=GetFeature
&GEOMETRYNAME=centroid

&

STARTINDEX

This parameter is standard in WFS 2.0, but it’s an extension for WES 1.0.0. Actually, it can be used to skip some
features in the result set and in combination with MAXFEATURES, it provides the ability to page through results.

URL example:

http://localhost/ggisserver?
SERVICE=WEF'S
&VERSION=1.1.0

(continues on next page)
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(continuare din pagina precedentd)

SREQUEST=GetFeature
&STARTINDEX=2
&.o..

Web Map Tile Service (WMTS)

The 1.0.0 WMTS standard implemented in QGIS Server provides a HTTP interface to request tiled map images
generated from a QGIS project. A typical WMTS request defined the QGIS project to use, some WMS parameters
like layers to render, as well as tile parameters.

Specifications document of the service:
« WMTS 1.0.0
Standard requests provided by QGIS Server:

Request Descriere

GetCapabilities | Returns XML metadata with information about the server
GetTile Returns a tile

GetFeaturelnfo | Retrieves data (geometry and values) for a pixel location

GetCapabilities

Standard parameters for the GetCapabilities request according to the OGC WMTS 1.0.0 specifications:

Parametru | Required | Descriere
SERVICE Da Name of the service (WMTYS)
REQUEST | Da Name of the request (GetCapabilities)

In addition to the standard ones, QGIS Server supports the following extra parameters:

Parametru | Required | Descriere
MAP Da Specify the QGIS project file

URL example:

http://localhost/ggisserver?
SERVICE=WMTS
&REQUEST=GetCapabilities
&MAP=/home/qgis/projects/world.ggs

SERVICE

This parameter has to be WMTS in case of the GetCapabilities request.
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REQUEST

This parameter is GetCapabilities in case of the GetCapabilities request.

MAP

This parameter allows to define the QGIS project file to use.

GetTile

Standard parameters for the GetTile request according to the OGC WMTS 1.0.0 specifications:

Parametru Required | Descriere

SERVICE Da Name of the service (WMTYS)
REQUEST Da Name of the request (GetTile)
LAYER Da Layer identifier

FORMAT Da Output format of the tile
TILEMATRIXSET | Da Name of the pyramid
TILEMATRIX Da Meshing

TILEROW Da Row coordinate in the mesh
TILECOL Da Column coordinate in the mesh

In addition to the standard ones, QGIS Server supports the following extra parameters:

Parametru | Required | Descriere
MAP Da Specify the QGIS project file

URL example:

http://localhost/ggisserver?
SERVICE=WMTS

&REQUEST=GetTile
&MAP=/home/ggis/projects/world.qgs
&LAYER=mylayer

&FORMAT=image/png
&TILEMATRIXSET=EPSG:4326

& TILEROW=0

&TILECOL=0

SERVICE

This parameter has to be WMTS in case of the GetTile request.
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REQUEST

This parameter is Get Tile in case of the GetTile request.

LAYER

This parameter allows to specify the layer to display on the tile.

In addition, QGIS Server introduced some options to select a layer by:
e a short name
e the layer id

The short name of a layer may be configured through Properties [7] Metadata in layer menu. If the short name is
defined, then it’s used by default instead of the layer’s name:

http://localhost/ggisserver?
SERVICE=WMTS
&REQUEST=GetTile
&LAYER=mynickname

&...

Moreover, there’s a project option allowing to select layers by their id in OWS Server [2l WMS capabilities menu of the
Project [7] Project Properties dialog. To activate this option, the checkbox Use layer ids as names has to be selected.

http://localhost/ggisserver?
SERVICE=WMTS
&REQUEST=GetTile
&LAYER=mylayeridl

&

FORMAT

This parameter may be used to specify the format of tile image. Available values are:
* Jpg
* jpreg
* image/jpeg
* image/png

If the FORMAT parameter is different from one of these values, then the default format PNG is used instead.

TILEMATRIXSET

This parameter defines the CRS to use when computing the underlying pyramid. Format: EP SG : XXXX.
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TILEMATRIX

This parameter allows to define the matrix to use for the output tile.

TILEROW

This parameter allows to select the row of the tile to get within the matrix.

TILECOL

This parameter allows to select the column of the tile to get within the matrix.

MAP

This parameter allows to define the QGIS project file to use.

As mentioned in GetMap parameters table, MAP is mandatory because a request needs a QGIS project to actually
work. However, the QGIS_PROJECT_FILE environment variable may be used to define a default QGIS project.
In this specific case, MAP is not longer a required parameter. For further information you may refer to Configurare
avansatd.

GetFeaturelnfo

Standard parameters for the GetFeatureInfo request according to the OGC WMTS 1.0.0 specifications:

* WMS 1.1.0
Parametru Required | Descriere
SERVICE Da Name of the service (WMTYS)
REQUEST Da Name of the request (GetFeaturelnfo)
LAYER Da Layer identifier
INFOFORMAT Nu Output format
I Nu X coordinate of a pixel
J Nu Y coordinate of a pixel
TILEMATRIXSET | Da See GetTile
TILEMATRIX Da See GetTile
TILEROW Da See GetTile
TILECOL Da See GetTile

In addition to the standard ones, QGIS Server supports the following extra parameters:

Parametru | Required | Descriere
MAP Da Specify the QGIS project file

URL example:

http://localhost/ggisserver?
SERVICE=WMTS
SREQUEST=GetFeatureInfo
&MAP=/home/qggis/projects/world.qggs
&LAYER=mylayer

& INFOFORMAT=image/html

&§I=10

&J=5
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SERVICE

This parameter has to be WMTS in case of the GetFeatureInfo request.

REQUEST

This parameter is GetFeatureInfo in case of the GetFeatureInfo request.

MAP

This parameter allows to define the QGIS project file to use.

As mentioned in GetMap parameters table, MAP is mandatory because a request needs a QGIS project to actually
work. However, the 0GIS_PROJECT_FILE environment variable may be used to define a default QGIS project.
In this specific case, MAP is not longer a required parameter. For further information you may refer to Configurare
avansatd.

LAYER

This parameter allows to specify the layer to display on the tile.

In addition, QGIS Server introduced some options to select a layer by:
* ashort name
* the layer id

The short name of a layer may be configured through Properties [7] Metadata in layer menu. If the short name is
defined, then it’s used by default instead of the layer’s name:

http://localhost/ggisserver?
SERVICE=WMTS
&REQUEST=GetFeaturelInfo
&LAYER=mynickname

&

Moreover, there’s a project option allowing to select layers by their id in OWS Server [7] WMS capabilities menu of the
Project [7] Project Properties dialog. To activate this option, the checkbox Use layer ids as names has to be selected.

http://localhost/ggisserver?
SERVICE=WMTS
SREQUEST=GetFeatureInfo
&LAYER=mylayeridl

&...

INFOFORMAT

This parameter allows to define the output format of the result. Available values are:
* text/xml
* text/html
* text/plain
e application/vnd.ogc.gml

The default value is text /plain.
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This parameter allows to define the X coordinate of the pixel for which we want to retrieve underlying information.

This parameter allows to define the Y coordinate of the pixel for which we want to retrieve underlying information.

WFS3 (OGC API Features)

WES3 is the first implementation of the new generation of OGC protocols. It is described by the OGC API - Features
- Part 1: Core document.

Here is a quick informal summary of the most important differences between the well known WES protocol and
WES3:

WES3 is based on a REST API
WEFS3 API must follow the OPENAPI specifications

WEFES3 supports multiple output formats but it does not dictate any (only GeoJSON and HTML are currently
available in QGIS WFS3) and it uses content negotiation to determine which format is to be served to the client

JSON and HTML are first class citizens in WFS3
WES3 is self-documenting (through the /api endpoint)
WEFS3 is fully navigable (through links) and browsable

Important: While the WES3 implementation in QGIS can make use of the MAP parameter to specify the project
file, no extra query parameters are allowed by the OPENAPI specification. For this reason it is strongly recommended
that MAP is not exposed in the URL and the project file is specified in the environment by other means (i.e. setting
QGIS_PROJECT_FILE in the environment through a web server rewrite rule).

Nota:

The API endpoint provides comprehensive documentation of all supported parameters and output formats

of your service. The following paragraphs will only describe the most important ones.

Resource representation

The QGIS Server WFS3 implementation currently supports the following resource representation (output) formats:

HTML
JSON

The format that is actually served will depend on content negotiation, but a specific format can be explicitly requested
by appending a format specifier to the endpoints.

Supported format specifier extensions are:

.Jjson

.html

Additional format specifier aliases may be defined by specific endpoints:

.openapi: alias for . json supported by the API endpoint

.geojson: alias for . json supported by the Features and Feature endpoints
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Endpoints

The API provides a list of endpoints that the clients can retrieve. The system is designed in such a way that every
response provides a set of links to navigate through all the provided resources.

Endpoints points provided by the QGIS implementation are:

Nume Path Descriere

Lan- / General information about the service and provides links

ding to all available endpoints

Page

Confor- | /conformance Information about the conformance of the service to the

mance standards

API /api Full description of the endpoints provided by the service

and the returned documents structure

Collec- | /collections List of all collections (i.e. «vector layers») provided by

tions the service

Collec- /collections/ Information about a collection (name, metadata, extent

tion {collectionId} etc.)

Functiuni| /collections/ List of the features provided by the collection
{collectionId}/items

Feature | /collections/ Information about a single feature
{collectionId}/items/
{featureld}

Landing Page
The main endpoint is the Landing Page. From that page it is possible to navigate to all the available service endpoints.
The Landing Page must provide links to

* the API definition (path /api link relations service-desc and service-doc),

* the Conformance declaration (path /conformance, link relation conformance), and

¢ the Collections (path /collections, link relation data).

Landing page JSON

QGIS Server

Available services

® Feature collections
® WFS 3.0 conformance classes
» AP definition

powered by QGIS Server

Fig. 18.9: Server WFS3 landing page
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API Definition

The API Definition is an OPENAPI-compliant description of the API provided by the service. In its HTML repre-
sentation it is a browsable page where all the endpoints and their response formats are accurately listed and docu-
mented. The path of this endpoint is /api.

The API definition provides a comprehensive and authoritative documentation of the service, including all supported
parameters and returned formats.

Nota: This endpoint is analogue to WES’s GetCapabilities

Collections list

The collections endpoint provides a list of all the collections available in the service. Since the service ,serves” a
single QGIS project the collections are the vector layers from the current project (if they were published as WES in
the project properties). The path of this endpoint is /collections/.

Landing page / Feature collections JSON

Collections

world
restricted

poweredby QGIS Server

Fig. 18.10: Server WFS3 collections list page

Collection detail

While the collections endpoint does not provide detailed information about each available collection, that information
is available in the /collections/{collectionId} endpoints. Typical information includes the extent, a
description, CRSs and other metadata.

The HTML representation also provides a browsable map with the available features.

Features list

This endpoint provides a list of all features in a collection knowing the collection ID. The path of this endpoint is
/collections/{collectionId}/items.

The HTML representation also provides a browsable map with the available features.

Nota: This endpoint is analogue to GetFeature in WES 1 and WES 2.

18.2. QGIS ca si Server de Date OGC 531



QGIS 3.10 User Guide

Landing page / Collections / world JSON

world

Available CRSs

& hitp://www.opengis.net/def/crs/0GC/1.3/CRS84

* http://www.opengis.net/def/crs/EPSG/9.6.2/4326

® http://www.opengis.net/def/crs/EPSG/9.6.2/3857

* http://www.opengis.net/def/crs/EPSG/9.6.2/900913

Extent

West

-179.99999999999997

South

-90.0
East

180.0
North

83.62359600000008

powered by QGIS Server

Leaflet | € OpenStreetMap contributors

Fig. 18.11: Server WFS3 collection detail page

Landing page / Collections / world / Features in layer world GEOJSON

Previous = Next

Features in layer world

world 20

AREA 845942
FIPS BR
1s02 BR
1S03 BRA
LAT -10.772
LON -53.089
NAME Brazil
POP2005 186830759
REGION 19
SUBREGION 5

UN 76

Fig. 18.12: Server WFS3 features list page
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Feature detail

This endpoint provides all the available information about a single feature, including the feature attributes and its
geometry. The path of this endpointis /collections/{collectionId}/items/{itemId}.

The HTML representation also provides a browsable map with the feature geometry.

Landing page / Collections / world / Items of world / world - feature 20 GEOQJSON
world - feature 20 -+
AREA 845942 - Yenezuel?

FIPS BR -

1502 BR

1S03 BRA

LAT 10772 \

LON -53.089

NAME Brazil

POP2005 186830759

REGION 19 Argentina

SUBREGION 5

UN 76 Leaflet | © OpenStreetiap contributors

poweredby QGIS Server

Fig. 18.13: Server WFS3 feature detail page

Pagination

Pagination of a long list of features is implemented in the OGC API through next and prev links, QGIS server
constructs these links by appending 1imit and of fset as query string parameters.

URL example:

http://localhost/ggisserver/wfs3/collection_one/items.json?offset=10&1imit=10

Nota: The maximum acceptable value for limit can be configured with the
QGIS_SERVER_API_WFS3_MAX_LIMIT server configuration setting (see: Variabile de mediu).

Filtrarea entitatilor

The features available in a collection can be filtered/searched by specifying one or more filters.
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Date and time filter

Collections with date and/or datetime attributes can be filtered by specifying a datetime argument in the query
string. By default the first date/datetime field is used for filtering. This behavior can be configured by setting a ,,Date”
or ,,Time” dimension in the QGIS Server [/l Dimension section of the layer properties dialog.

The date and time filtering syntax is fully described in the API Definition and also supports ranges (begin and end
values are included) in addition to single values.

URL examples:

Returns only the features with date dimension matching 2019-01-01

http://localhost/qggisserver/wfs3/collection_one/items.json?datetime=2019-01-01

Returns only the features with datetime dimension matching 2019-01-01T01:01:01

http://localhost/qggisserver/wfs3/collection_one/items.json?datetime=2019-01-
—01T01:01:01

Returns only the features with datetime dimension in the range 2019-01-01T01:01:01 - 2019-01-
01T12:00:00

http://localhost/qggisserver/wfs3/collection_one/items.json?datetime=2019-01-
—01T01:01:01/2019-01-01T12:00:00

Bounding box filter

A bounding box spatial filter can be specified with the bbox parameter:
The order of the comma separated elements is:

* Lower left corner, WGS 84 longitude

¢ Lower left corner, WGS 84 latitude

e Upper right corner, WGS 84 longitude

» Upper right corner, WGS 84 latitude

Nota: The OGC specifications also allow a 6 item bbox specifier where the third and sixth items are the Z compo-
nents, this is not yet supported by QGIS server.

URL example:

http://localhost/ggisserver/wfs3/collection_one/items. json?bbox=-180,-90,180, 90

If the CRS of the bounding box is not WGS84 (htp://www.opengis.net/def/crs/OGC/1.3/CRS84), a different CRS
can be specified by using the optional parameter bbox—crs. The CRS format identifier must be in the OGC URI
format:

URL example:

http://localhost/ggisserver/wfs3/collection_one/items.json?bbox=913191,5606014,
—+913234,5606029sbbox—crs=http://www.opengis.net/def/crs/EPSG/9.6.2/3857
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Attribute filters

Attribute filters can be combined with the bounding box filter and they are in the general form: <attribute
name>=<attribute wvalue>. Multiple filters can be combined using the AND operator.

URL example:

filters all features where attribute name equals ,,my value”

http://localhost/ggisserver/wfs3/collection_one/items.json?attribute_one=my%20value

Partial matches are also supported by using a * (,,star”) operator:
URL example:

filters all features where attribute name ends with ,,value”

http://localhost/ggisserver/wfs3/collection_one/items.json?attribute_one=*value

Attribute selection

The feature attributes returned by a Features list call can be limited by adding a comma separated list of attribute
names in the optional properties query string argument.

URL example:

returns only the name attribute

http://localhost/qggisserver/wfs3/collection_one/items.json?properties=name

The HTML template language

The HTML representation uses a set of HTML templates to generate the response. The template is parsed by a
template engine called inja. The templates can be customized by overriding them (see: Template overrides). The
template has access to the same data that are available to the JSON representation and a few additional functions are
available to the template:

Custom template functions

e path_append( path ): appends a directory path to the current url
e path_chomp ( n ): removes the specified number ,,n” of directory components from the current url path
* json_dump ( ): prints the JSON data passed to the template

e static( path ): returns the full URL to the specified static path. For example: ,static( ,,/style/black.css”
)” with a root path ,http://localhost/qgisserver/wfs3” will return ,,http://localhost/qgisserver/wfs3/static/style/
black.css”.

e links_filter( links, key, wvalue ): Returns filtered links from a link list

e content_type_name( content_type ): Returns a short name from a content type, for example
text/html” will return ,HTML”
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Template overrides

Templates and static assets are stored in subdirectories of the QGIS server default API resource directory (/uszr/
share/qggis/resources/server/api/ ona Linux system), the base directory can be customized by chan-
ging the environment variable QGIS_SERVER_API_RESOURCES_DIRECTORY.

A typical Linux installation will have the following directory tree:

/usr/share/qgis/resources/server/api/
L— ogc

— schema.json

F— static

| F— jsonFormatter.min.css

| — jsonFormatter.min.js

| L— style.css

— templates

L— wfs3

describeCollection.html
describeCollections.html
footer.html
getApiDescription.html
getFeature.html
getFeatures.html
getLandingPage.html
getRequirementClasses.html
header.html
leaflet_map.html
links.html

[TTTTTTTTTT

To override the templates you can copy the whole tree to another location and point
QGIS_SERVER_API_RESOURCES_DIRECTORY to the new location.

Extra parameters supported by all request types

The following extra parameters are supported by all protocols.

* FILE_NAME: if set, the server response will be sent to the client as a file attachment with the specified file
name.

Nota: Not available for WFS3.

e MAP: Similar to MapServer, the MAP parameter can be used to specify the path to the QGIS project file. You
can specify an absolute path or a path relative to the location of the server executable (qgis_mapserv.

fcgi). If not specified, QGIS Server searches for .qgs files in the directory where the server executable is
located.

Exemplu:

http://localhost/cgi-bin/ggis_mapserv.fcgi?\
REQUEST=GetMap&MAP=/home/qggis/projects/world.qggs&. ..

Nota: You can define a QGIS_PROJECT_FILE as an environment variable to tell the server executable where to
find the QGIS project file. This variable will be the location where QGIS will look for the project file. If not defined
it will use the MAP parameter in the request and finally look at the server executable directory.
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REDLINING

This feature is available and can be used with GetMap and GetPrint requests.

The redlining feature can be used to pass geometries and labels in the request which are overlapped by the server over
the standard returned image (map). This permits the user to put emphasis or maybe add some comments (labels) to
some areas, locations etc. that are not in the standard map.

The request is in the format:

http://qggisplatform.demo/cgi-bin/qgis_mapserv.fcgi?map=/world.qgs&SERVICE=WMS&
—VERSION=1.3.0&
REQUEST=GetMap

&HIGHLIGHT_GEOM=POLYGON ( (590000 5647000, 590000 6110620, 2500000 6110620, 2500000.
—5647000, 590000 5647000))
&HIGHLIGHT_SYMBOL=<StyledLayerDescriptor><UserStyle><Name>Highlight</Name>
—<FeatureTypeStyle><Rule><Name>Symbol</Name><LineSymbolizer><Stroke><SvgParameter.
—name="stroke">%23eall73</SvgParameter><SvgParameter name="stroke-opacity">1</
—SvgParameter><SvgParameter name="stroke-width">1.6</SvgParameter></Stroke></
—LineSymbolizer></Rule></FeatureTypeStyle></UserStyle></StyledLayerDescriptor>
&HIGHLIGHT_LABELSTRING=Write label here

&HIGHLIGHT_LABELSIZE=16

&HIGHLIGHT_LABELCOLOR=%23000000

&HIGHLIGHT_LABELBUFFERCOLOR=%23FFFFFF

&HIGHLIGHT_LABELBUFFERSIZE=1.5

Here is the image outputed by the above request in which a polygon and a label are drawn on top of the normal map:
You can see there are several parameters in this request:

« HIGHLIGHT_GEOM: You can add POINT, MULTILINESTRING, POLYGON etc. It supports multipart
geometries. Here is an example: HIGHLIGHT_GEOM=MULTILINESTRING((0 0, 0 1, 1 1)). The
coordinates should be in the CRS of the GetMap/GetPrint request.

 HIGHLIGHT_SYMBOL: This controls how the geometry is outlined and you can change the stroke width,
color and opacity.

« HIGHLIGHT_LABELSTRING: You can pass your labeling text to this parameter.
 HIGHLIGHT_LABELSIZE: This parameter controls the size of the label.
 HIGHLIGHT_LABELCOLOR: This parameter controls the label color.
 HIGHLIGHT_LABELBUFFERCOLOR: This parameter controls the label buffer color.
« HIGHLIGHT_LABELBUFFERSIZE: This parameter controls the label 