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Chapter 1

HRERERE

This document is the original user guide of the described software QGIS. The software and hardware described
in this document are in most cases registered trademarks and are therefore subject to legal requirements. QGIS is
subject to the GNU General Public License. Find more information on the QGIS homepage, http://www.qgis.org.
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This document has been typeset with reStructuredText. It is available as reST source code via github and online
as HTML and PDF via http://www.qgis.org/en/docs/. Translated versions of this document can be downloaded in
several formats via the documentation area of the QGIS project as well. For more information about contributing
to this document and about translating it, please visit http://www.qgis.org/wiki/.
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Chapter 2

HRERERERE

obooooOoboooooboboboobooboooooboooooboobooooboooog.

21 GUIOODOOO

gulOooooooboeuioDonoobooooobooboboooo.0bo00 bo0000 non-hover O
gboooooooboob,bobooobooooaeuiooooobobooooooooboboboon
goooogo.

e JO00OUIOO0UOOO:000 -0000O0O0OO0OO0DODODO OO0 00000 0000000
« Tool: FD Add a Raster Layer

e JO0O:[O0OO0DODOOOOO]

e JO0O00O0OUOO0OOODOO:-ODOUOOOODOO

e JO:0000

J DDDDDDDD:EDD

* Radio Button: “2/! Postgis SRID ') EPSG ID

* Select a number: .00 ¥

* Select a string: =19

¢ Browse for a file: ==

Border | (NN ~

e Select a color:

ooog: i

« Tnput Text: Displayname lakes.shp|

oooooobooaeuIoooooooooooa.

22 00 000000DO0OOOODOOO

This manual also includes styles related to text, keyboard commands and coding to indicate different entities, such
as classes or methods. These styles do not correspond to the actual appearance of any text or coding within QGIS.

« JODOODOOO: http://qgis.org
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O0000000D0O00DO:pressCtrl+B, Cul D0 O0O00D0OO0O00O0 BOOOOOOODOOO
ooooo.

OO0O000: lakes.shp

e 00 00O: NewLayer

« O00O0O0O: classFactory

e 000 : myhost.de

- JO000O0D00OD0ODO: ggis —-help
oo0oooOO0bOO0o0obOOobOobobooooboooboooDo

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

23 0 000000DOO0O0DOODOOO

GUI sequences and small amounts of text may be formatted inline: Click & £7 File X OGIS — Quit to close
QGIS. This indicates that on Linux, Unix and Windows platforms, you should click the File menu first, then Quit,
while on Macintosh OS X platforms, you should click the QGIS menu first, then Quit.

000000000000000000000000000000:
.doooooooo:
- 700000000

. Xoooooooooooo
00O0o00000000:

&XLinuxDUnixDMaCintoshOSXDDDDDDDDDDDDDDD.DDDDDDDDDDDDDDDD
goooo.

£7windows 0000000000000 D.000000000000000O0O0OOOO.

gbobooubooboboobobbboboboobobbooboooobobooboo.boboooa
oboocooOoboooobobooobooboooobobooooobobooooboobooooOonn.
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Chapter 3

L] [

oboooooboo@IS)oooooooooooono!

QGIS is an Open Source Geographic Information System. The project was born in May of 2002 and was estab-
lished as a project on SourceForge in June of the same year. We’ve worked hard to make GIS software (which
is traditionally expensive proprietary software) a viable prospect for anyone with basic access to a personal com-
puter. QGIS currently runs on most Unix platforms, Windows, and OS X. QGIS is developed using the Qt toolkit
(http://qt.digia.com) 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 by many for
their daily GIS data-viewing needs. QGIS supports a number of raster and vector data formats, with new format
support easily added using the plugin architecture.

QGIS 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 also can find it in Appendix GNU General Public License.

oboobo0d: oooobooboooooo

The latest version of this document can always be found in the documentation area of the QGIS website at
http://www.qgis.org/en/docs/.
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Chapter 4

L] [

QGIS offers many common GIS functionalities provided by core features and plugins. A short summary of six
general categories of features and plugins is presented below, followed by first insights into the integrated Python
console.

41 0O00O0O0OO

bobodoobo,obooobou0o,oobooboooboobooooobooboooob boobo0obooobo
ooooobooboooob.oboobooooboooooobooog:

* PostGIS O SpatiaLite[d MSSQL Spatiald Oracle Spatial D 00 0 000000000000 O00ODOO
obooobooobooboobOoboo.0oboboobooooobooooooooboGROObOOOO
OO00000000ESRIshape OO OO ,MapInfo,SDTS,.GML, 0 00 000000000000 O
gobooboobboobooooobooooboooo.

* GeoTiff, Erdas Img., ArcInfo Ascii Grid, JPEG,PNG U OO 0O0O0O0D0O0O0O0O0O0O0OD00O0OOO0ODOO
00 00O GDAL(Geospatial Data Abstraction Library) D 0 0 00000000000 D00O,0000 O
oooooooooobooooooooooon.

* GRASSOODDOOO (location/mapset) 0 GRASSOODOODOOO.GRASSGISO OO DO.

- J000D0DOODODOO WMS, WMTS, WCS, WES, WES-TOODOO OGCWeb DO OOOODOO
gboog,occuoboobooobooboobon.

42 D00000OODOOODODOO

gbooooooeuiooogoooobobobo,0oogboboooboooooooDobobOobooo
g.Guicboooboobooooobooooboobooooobo.ooa:

* QGIS browser

- J000DO0OOODOODOOO
«DBOODOOO

- 0000ODODOO

- 0000ODO
«0JO000ODODOO

goooo
oooobogo/moooon
ooooo/mo/m;mao




QGIS User Guide, D O 00O 2.8

* Data-defined feature labeling

- 0000000000000 000O0ODODOO

- J0000000OOOOOOOOODO

- 0000000000 OOOODOOOODOODODOO
Oo0o0o0o0o0oO0oOoODOOOOOOOOOOO

43 0000000 O0ODOODOOOOO

You can create, edit, manage and export vector and raster layers in several formats. QGIS offers the following:
- OGROOODOOOOODODOODOODODODOUODODOOOODODOO
e Shapefile 0 GRASSOOODOOOOODOOOOOO
000000000000 OUODODOOOODOOOOO

e GPXOUODODOODODODOOGPXOODO GPXUOUUOUODODOUODOoOooooooooooO egpSOoogg
(Linux O O O usb: has been addedto list of GPS devices) 1 D 0 0000 O0O0/00000000O000OO
GpSO OO

* OpenStreetMap D 0 0O OO0 O0OOOOOOO
DBOOOODOOOOOOOOOO shapefile0 0000000 OO0OOOOO
gooooOoooooooooooo

- J0000O000OOOO0O0O0ODODOO

- J0000000D0D0D0DDDODOOOODOOODODODODODODDODOOOOOODOOO

* DXF-Export tool with enhanced capabilities to export styles and plugins to perform CAD-like functions

4.4 Analyse data

You can perform spatial data analysis on spatial databases and other OGR- supported formats. QGIS currently
offers vector 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 GRASS GIS U [0 0 .) 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, fTools
and more. (See section [1 [1 [ [J.)

45 000000 bOoooooog

QGIS can be used as a WMS, WMTS, WMS-C or WFS and WES-T client, and as a WMS, WCS or WES server.
(See section OGC U J [0 O O [0 .) Additionally, you can publish your data on the Internet using a webserver with
UMN MapServer or GeoServer installed.

4.6 Extend QGIS functionality through plugins

QGIS can be adapted to your special needs with the extensible plugin architecture and libraries that can be used
to create plugins. You can even create new applications with C++ or Python!

10 Chapter 4. 00
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461 DO00O0O0O0OO

oooooobooooooon:
.000b @oOoboooobooboobooboo crSoOooon)

—

DB Manager (Exchange, edit and view layers and tables; execute SQL queries)
Dxf2Shp O OO OO (DXFOOO OO shapefile 10O O OO)
eVIS(OOOOooooooono)

flools(COOOOOODODOODDODOOOOO)

GDALTools (Integrate GDAL Tools into QGIS)

000000000 GhbAL(GhALOOODOOOOOOOOOOOOOOOooooooon)
GpSOOO (GPSOODOOODODODODODODODOO)

GRASS (0 0000 GRASS GIS)

000000 @DOOOOOOOOOOOOOOOOOOOOOOn)
.0o000000@OOOoOOoOoOOODODODOOOOOOn)

o ® =N kWD

p— e
No= O

. Metasearch Catalogue Client
.000boo0o0@oooooooooooooooooooon)

—_ =
H W

Oracle Spatial Georaster

. 000000000 SEXTANTEO

.0o000000@OOOOOODOO0OO)

.000booo00oooo @oooogooboogon)

.0oooooooo

. SPIT (Import shapefiles to PostgreSQL/PostGIS)

000000000 @OU0D000000000D0D0D0Oooooon)
.ggoboooobo(@oooooooooooooobooooooobo,obo,o00ooDoOon)

O DD = = = =

46.2 00 PythonO OO QOO

QGIS offers a growing number of external Python plugins that are provided by the community. These plugins
reside in the official Plugins Repository and can be easily installed using the Python Plugin Installer. See Section
oooooooooo.

4.7 Python OO O OO

For scripting, it is possible to take advantage of an integrated Python console, which can be opened from menu:
Plugins — Python Console. The console opens as a non-modal utility window. For interaction with the QGIS en-
vironment, there is the qgis.utils.iface variable, which is an instance of QgsInterface. This interface
allows 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 PyQGIS-Developer-Cookbook.

4.7. PythonOOOOO 11
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48 10000

481 000O0O0O0O0OO

gboooooboob QeIStoooboboooooboobobooooobobobooooobobobo
ooooooo0ooooo0oooOb0.Linx(@OOO0O0oOSOOOOOOO)OODOODOOOOOOD
gboooboooobooboob.ocobooboboboobooooboooobo.0bo0obooooobo
U0 ulimit 00000000, 0000000000000C00O00O000DOO0O0DOO0OOOO;DO0
goooooboooobooboooooooo.

D00 umit0O0000000O0O0O00O000OC0O0000O0

user@host:~$ ulimit -aS

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

user@host:~$ ulimit -Sn

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

user@host:~$ ulimit -Sn #number_of_allowed_open_files
user@host:~$ ulimit -Sn
user@host:~$ ggis

gboooooboooooao

00000 LnxOOOOOOOOOOOOOO0OO0ODODODOO0O0 pam_limitsO0000000O0OOO0O
OO0 /etc/security/limits.conf 00 /etc/security/limits.d/*.conf 00 0O0O0OO0OO0O
O00.00000000000douoooog@ooswdodd0O)0D0O0DO0OOoOoOOOOOoOO
O00,0000000000ooo0ooooooooooon.

googoo:

http://www.cyberciti.biz/fag/linux-increase-the-maximum-number-of-open-files/ http://linuxaria.com/article/open-
files-in-linux?lang=en

12 Chapter 4. 00
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Chapter 5

What’s new in QGIS 2.8

This release contains new features and extends the programmatic interface over previous versions. We recommend
that you use this version over previous releases.

This release includes hundreds of bug fixes and many new features and enhancements
that will be described in this manual. You may also review the visual changelog at
http://qgis.org/en/site/forusers/visualchangelog28/index.html.

5.1 Application

* Map rotation: A map rotation can be set in degrees from the status bar
* Bookmarks: You can share and transfer your bookmarks
* Expressions:

— when editing attributes in the attribute table or forms, you can now enter expressions directly into spin
boxes

the expression widget is extended to include a function editor where you are able to create your own
Python custom functions in a comfortable way

in any spinbox of the style menu you can enter expressions and evaluate them immediately

a get and transform geometry function was added for using expressions

— a comment functionality was inserted if for example you want to work with data defined labeling
 Joins: You can specify a custom prefix for joins
* Layer Legend: Show rule-based renderer’s legend as a tree

* DB Manager: Run only the selected part of a SQL query

Attribute Table: support for calculations on selected rows through a ‘Update Selected’ button

* Measure Tools: change measurement units possible

5.2 Data Providers

¢ DXF Export tool improvements: Improved marker symbol export
* WMS Layers: Support for contextual WMS legend graphics

* Temporary Scratch Layers: It is possible to create empty editable memory layers

13
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5.3 Digitizing

¢ Advanced Digitizing:

— digitise lines exactly parallel or at right angles, lock lines to specific angles and so on with the advanced
digitizing panel (CAD-like features)

— simplify tool: specify with exact tolerance, simplify multiple features at once ...

* Snapping Options: new snapping mode ‘Snap to all layers’

5.4 Map Composer

* Composer GUI improvements: hide bounding boxes, full screen mode for composer toggle display of
panels

* Grid improvements: You now have finer control of frame and annotation display

* Label item margins: You can now control both horizontal and vertical margins for label items. You can
now specify negative margins for label items.

* optionally store layer styles

 Attribute Table Item: options ‘Current atlas feature’ and ‘Relation children’ in Main properties

5.5 Plugins

* Python Console: You can now drag and drop python scripts into the QGIS window

5.6 QGIS Server

* Python plugin support

5.7 Symbology

¢ live heatmap renderer creates dynamic heatmaps from point layers
* raster image symbol fill type

* more data-defined symbology settings: the data-defined option was moved next to each data definable
property

* support for multiple styles per map layer, optionally store layer styles

5.8 User Interface

* Projection: Improved/consistent projection selection. All dialogs now use a consistent projection selection
widget, which allows for quickly selecting from recently used and standard project/QGIS projections
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Chapter 6

Joobobon

This chapter gives a quick overview of installing QGIS, some sample data from the QGIS web page, and running
a first and simple session visualizing raster and vector layers.

6.1 000000

Installation of QGIS is very simple. Standard installer packages are available for MS Windows and Mac OS X. For
many flavors of GNU/Linux, binary packages (rpm and deb) or software repositories are provided to add to your in-
stallation manager. Get the latest information on binary packages at the QGIS website at http://download.qgis.org.

611 000000000O0OOO

If you need to build QGIS from source, please refer to the installation instructions. They are dis-
tributed with the QGIS source code in a file called INSTALL. You can also find them online at
http://htmlpreview.github.io/?https://raw.github.com/qgis/QGIS/master/doc/INSTALL.html

612 000000O00DOOOOO

QGIS allows you to define a ——configpath option that overrides the default path for user configuration (e.g.,
~/ .agis?2 under Linux) and forces QSettings to use this directory, too. This allows you to, for instance, carry
a QGIS installation on a flash drive together with all plugins and settings. See section [J [J [0 0 0 0 OO for
additional information.

6.2 0000000

The user guide contains examples based on the QGIS sample dataset.

£7 The Windows installer has an option to download the QGIS sample dataset. If checked, the data will be down-
loaded to your My 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:

 JO0D00ODbOOGISOOODOOOODGg;
* Download sample data from http://qgis.org/downloads/data/qgis_sample_data.zip

* Uninstall QGIS and reinstall with the data download option checked (only recommended if the above solu-
tions are unsuccessful)
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O or inux an ac , there are not yet dataset installation packages available as rpm,
AXF GNU/L d Mac OS X, th yet d 11 packag labl P
deb or dmg. To use the sample dataset, download the file ggis_sample_data as a ZIP archive from
http://qgis.org/downloads/data and unzip the archive on your system.

The Alaska dataset includes all GIS data that are used for examples and screenshots in the user guide; it also
includes a small GRASS database. The projection for the QGIS sample dataset 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"17,
TOWGS84([-3,142,183,0,0,0,07,

AUTHORITY ["EPSG","6267"]11,
PRIMEM["Greenwich", O,
AUTHORITY["EPSG","8901"]],
UNIT["degree",0.0174532925199433,
AUTHORITY["EPSG","9108"17,

AUTHORITY ["EPSG","4267"]1],
PROJECTION["Albers_Conic_Equal_Area"],
PARAMETER|["standard_parallel 1",55]7,
PARAMETER["standard_parallel_2",65],
PARAMETER["latitude_of_ center", 507,
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, http://grass.osgeo.org/download/sample-data/.

6.3 Sample Session

Now that you have QGIS installed and a sample dataset available, we would like to demonstrate a short
and simple QGIS sample session. 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.

6.3.1 Start QGIS

s Start QGIS by typing “QGIS” at a command prompt, or if using a precompiled binary, by using the
Applications menu.

« £7 Start QGIS using the Start menu or desktop shortcut, or double click on a QGIS project file.

. X Double click the icon in your Applications folder.

6.3.2 Load raster and vector layers from the sample dataset

1. Click on the FD Add Raster Layer joqp

2. 0000 ggis_sample_data/raster/,00 00 ERDAS Img file landcover.img OO 000
OOpen]00000CO0O0OO0O.

3. If the file is not listed, check if the Files of type ="l combo box at the bottom of the dialog is set on the
right type, in this case “Erdas Imagine Images (*.img, *.IMG)”.
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10.

11.

12.

Now click on the ¥ Add Vector Layer joqp

.2/ File should be selected as Source Type in the new Add vector layer dialog. Now click [Browse] to select
the vector layer.

Browse to the folder qgis_sample_data/gml/, select ‘Geography Markup Language [GML] [OGR]

(.gml,.GML)’ from the Filter ' hd combo box, then select the GML file 1akes.gml and click [Open].
In the Add vector layer dialog, click [OK]. The Coordinate Reference System Selector dialog opens with
NAD?27 / Alaska Alberts selected, click [OK].

Zoom in a bit to your favorite area with some lakes.
0000000 lakeslayer OO OO0OOODOO Properties000000000O00OO0O.
SwleO0OOOODOOOODOODOOOOODOODOODOODODO.

Click on the Labels tab and check the . Label this layer with checkbox to enable labeling. Choose the
“NAMES” field as the field containing labels.
To improve readability of labels, you can add a white buffer around them by clicking “Buffer” in the list on

the left, checking g Draw text buffer and choosing 3 as buffer size.
Click [Apply]. Check if the result looks good, and finally click [OK].

You can see how easy it is to visualize raster and vector layers in QGIS. Let’s move on to the sections that follow
to learn more about the available functionality, features and settings, and how to use them.

6.4 Starting and Stopping QGIS

In section Sample Session you already learned how to start QGIS. We will repeat this here, and you will see that
QGIS also provides further command line options.

) Assuming that QGIS is installed in the PATH, you can start QGIS by typing ggis at a command prompt
or by double clicking on the QGIS application link (or shortcut) on the desktop or in the Applications menu.

« £7 Start QGIS using the Start menu or desktop shortcut, or double click on a QGIS project file.

X Double click the icon in your Applications folder. If you need to start QGIS in a shell, run
/path-to-installation-executable/Contents/Mac0OS/Qgis.

To stop QGIS, click the menu option D e File X QOGIS — Quit, or use the shortcut Ctr1+Q.

65 000000000000

) QGIS supports a number of options when started from the command line. To get a list of the options, enter
ggis —-help onthe command line. The usage statement for QGIS is:

ggis —-help

QGIS - 2.6.0-Brighton ’'Brighton’ (exported)

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

OPTION:

——-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

—-—extent xmin,ymin,xmax,ymax] set initial map extent
—-—nologo] hide splash screen

[
[
[
[
[-—project projectfile] load the given QGIS project
[
[
[-—noplugins] don’t restore plugins on startup

6.4. Starting and Stopping QGIS 17



QGIS User Guide, D O 00O 2.8

[-—nocustomization] don’t apply GUI customization
[-—customizationfile] use the given ini file as GUI customization
[-—optionspath path] use the given QSettings path

[-—configpath path] use the given path for all user configuration
[-—code path] run the given python file on load

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

FILE:
Files specified on the command line can include rasters,
vectors, and QGIS project files (.ggs):
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
the PostGIS extension

obooO0: ooboooobooooon

You can start QGIS by specifying one or more data files on the command line. For example, assuming you are
in the ggis_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

J0ooobobbOoO0ddd --snapshot

gboboobooooooboPpPNGOOODOOOOOOOOOOOOOOO0DOOOOOOOO0OOOODbOOODO
gbobooboboooobobooooobooooboboboboooboobooboono

gooooooogoDbgooxe00 O O0O0O PNGLOODODOOOODDOOO. ——width O ““~height“ 00O
gboobdbobooboboobabgbodbd. --snapshot U000 ogooooooaog.

oooobOoo0oo0ooo00n --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, ——1ang=it starts QGIS in italian localization.

ugbodobouodobdgdid —--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.

000000000000 --extent

goboooooooboogQaGISbooooooboooooboooboooob.oobooobo0oooDo
obboobOoboooooboboooooboooobooboooooooboon:

—-—extent xmin,ymin, xmax, ymax

000000000000 --nologo
This command line argument hides the splash screen when you start QGIS.
0o000doodboobdd ——noplugins

gbooooobooooboobooboobooobooboooobooboobooboobobobooboOoDbobn
gboobo.000o00ob00boooooboooobooboooobooooooboon.

00000000000 --customizationfile
00ooooooobooboboooboobobooo eUIbdbDooDooDooDoooooobobOooDo.
*=»0O0O0OOOOODOODOOO0 ** ——nocustomization
oobodbO0ob0oOo0o0obOooboOoboboOoeuiIDOogbooO0oooo0obOooboOooboOooooo.
000000000000 --optionspath
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You can have multiple configurations and decide which one to use when starting QGIS with this option. See [ [
00O to confirm where the operating system saves the settings files. Presently, there is no way to specify a file to
write settings to; therefore, you can create a copy of the original settings file and rename it. The option specifies
path to directory with settings. For example, to use /path/to/config/QGIS/QGIS2.ini settings file, use option:

—-—optionspath /path/to/config/

Jodobobobo0o0OdOgd —-configpath

This option is similar to the one above, but furthermore overrides the default path for user configuration
(~/ .agis2) and forces QSettings to use this directory, too. This allows users to, for instance, carry a QGIS
installation on a flash drive together with all plugins and settings.

OO00000000D0D00 --code
This option can be used to run a given python file directly after QGIS has started.

O000000000 load_alaska.pyO0OO0O0O pythonODODOOOOODOO:

from ggis.utils import iface

raster_file = "/home/gisadmin/Documents/qgis_sample_data/raster/landcover.img"
layer_name = "Alaska"

iface.addRasterlLayer (raster_file, layer_name)

Assuming you are in the directory where the file 1load_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

6.6 J00OOOO

The state of your QGIS session is considered a project. QGIS works on one project at a time. Settings are
considered as being either per-project or as a default for new projects (see section [1 [J [ [J [0). QGIS can save

=] =]
the state of your workspace into a project file using the menu options Project — Save or Project — 14 Save
As....

Load saved projects into a QGIS session using Project — Open..., Project — New from template or Project
— Open Recent —.

(Y
If you wish to clear your session and start fresh, choose Project — | New. Either of these menu options will
prompt you to save the existing project if changes have been made since it was opened or last saved.

ocooooooooobo0oooooooooDooog:
- 00D0000DDODO
* Which layers can be queried
» Layer properties, including symbolization and styles
- 00000D0DODOOO
- 000000DDOOOD
* Print Composers
 Print Composer elements with settings
* Print Composer atlas settings
* Digitizing settings
* Table Relations
* Project Macros

* Project default styles
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* 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, so it is possible to edit the file outside QGIS if you know what you are
doing. The file format has been updated several times compared with earlier QGIS versions. Project files from
older QGIS versions may not work properly anymore. To be made aware of this, in the General tab under Settings
— Options you can select:

. & Prompt to save project and data source changes when required

. & Warn when opening a project file saved with an older version of QGIS

Whenever you save a project in QGIS a backup of the project file is made with the extension ~.

6.7 OO

There are several ways to generate output from your QGIS session. We have discussed one already in section [
00O 00O, saving as a project file. Here is a sampling of other ways to produce output files:

e Menu option Project — iy save as Tmage opens a file dialog where you select the name, path and type of
image (PNG,JPG and many other formats). A world file with extension PNGW or JPGW saved in the same
folder georeferences the image.

e Menu option Project — DXF Export ... 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.

* Menu option Project — New Print Composer opens a dialog where you can layout and print the current
map canvas (see section J 0 O OO OO OO).
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QGIS GUI

When QGIS starts, you are presented with the GUI as shown in the figure (the numbers 1 through 5 in yellow
circles are discussed below).

Project Ed Help
DEBERLR LARBRRR %M -5 BW
¢ -H ReEEa- O E. NS, pHPLARR
P /BERAE<G AR S TRRBBRE @

Layers @ ®
o= TEER D

v & B landcover

M water
[l Evergreen Neddleleaf Forest
M Evergreen Broadleaf Forest
1 peciduous Needleleaf Forest
M Deciduous Broadleaf Forest
B Mixed Forest
M woodland E;J
["] wooded Grassland
[ closed Shrubland

Open Shrubland
M Grassland

Cropland

Bare Ground
[ urban and Built

Layers ‘ Layer order | Browser

"
% coordinate: | 133315,7398984 | Scale [5.000.000 v Rotation: |0.0 - | & Render @) EPSG:2964 (OTF) @ §)

Figure 7.1: QGIS GUI with Alaska sample data A

oo0d:. 0oboooooooooooooboooooobooboooooooobooooooooOoooonon
ooooooooooooooooon.

The QGIS GUI is divided into five areas:
1.0o0oooo
2. Tool Bar
3. Map Legend
4. 00000
5. 0000000

These five components of the QGIS interface are described in more detail in the following sections. Two more
sections present keyboard shortcuts and context help.
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71 000000

The menu bar provides access to various QGIS features using a standard hierarchical menu. The top-level menus
and a summary of some of the menu options are listed below, together with the associated icons as they appear on
the toolbar, and keyboard shortcuts. The shortcuts presented in this section are the defaults; however, keyboard
shortcuts can also be configured manually using the Configure shortcuts dialog, opened from Settings — Configure

Shortcuts....

goboooooooboooooooboooooooooboooo,00oboo0o0ooobobo0oobo0oo,boon
bobooobooobooooboooboooo.ocobboobooboOobooOoobooboooboOoboooDbo
obooboooboooboobooooboooboobooboobobo.coboobooooOooboooDbo
goboooobooobooboboooooooooooobo.oboooboobo0ooooDoooDoOoDo

goobobobooboboob.

711 000000

oooobooood ooooogoo gooood opoooo
By
! New Ctrl+N see L J IO googooo
Open Ctrl+O see I J OO ogoooon
goooboooboobogg — see 1O OOOO googooo
Open Recent — see J 00000
=]
Save Ctrl+S see 100000 gpooood
=]
SaveAs... Ctrl+Shift+s |seeJ OO OOO0 gpooood
5@ Save as Image... see [ [
DXF Export ... see [J U
DNewPrintComposer Ctrl+p see 00O 0OOOO | 0000O0OO
@Composermanager... see 00O 0OOOO | 0000O0OO
oooooooog — see 100000 DOOO
@ Exit QGIS Ctrl+Q
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71.2 00O
opooooogo gpoooog gpooood ooooo
O
<:E‘)Undo Ctrl+z seelO0DOO0ODOO0OOO oooooao
oo
© Redo Ctrl+shift+z see 00 0000DOODOO DD0000O0
oo
:&gCutFeatures Ctrl+X seeJUODOOUOOOOOO gooooao
E Copy Features Ctrl+cC seeJUDOODUOOOOOO oooooo
% Paste Features Ctrl+v seeJ DO DODOOOOODO gooooo
gobDoobooooood Working with the Attribute Table
— oo
L
® [2 Add Feature Ctrl+. see 100000 O0ODOO0O gooood
%MoveFeature(s) see OO0 OO0OOoOoOg gooooad
E"'EEZiDeleteSelected seeJ DO DOOOOOO gooooag
GRotateFeature(s) sece 000000 OOO goooooad
oo
|f-
@Simplif}:Featur@ seelO0DOOODOOOOO oogooooo
oo
(=)
L. Add Ring see 100000 O0O0DO0O ooooooo
oo
%AddPart see0J0O000O0OOOODO ooooobooo
oo
@, ..
LJ Fill Ring see0J0O00D0O0OOOODO ooooobooo
oo
(@)
£ Delete Ring seelU0DOOODOOOOO ooooooo
oo
%DeletePart seeJUDODOOOOOOO ooooooo
oo
@ReshapeFeatures seeJUDODOOOOOOO ooooooo
oo
(;:)Oﬁ‘setCurve seeJ OO OUOOOOO ooooooo
oo
%SplitFeatures see 10D O0ODOO0ODOO ooooooao
oo
tc?@%SplitParts seeJ0O00DOOOOOO gooooog
oo
@MergeSelectedFeatures see 10D O0ODOO0ODOO ooooooao
oo
®MergeAttn0fSelected see 10D O0ODOO0ODOO ooooooao
Features oo
P
/% Node Tool see 100000 O0O0DOO0O gooood
ORotatePointSymbols see 100000 O0O0DO0O ooooooo
oo
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After activating & Toegleediting e for a layer, you will find the Add Feature icon in the Edir menu depend-
ing on the layer type (point, line or polygon).

713 0000000

000000000 |0oooooog (oooooo ooooo
°00AddFeature see 0000 0DOO0OOODO |0OO0O0OO
vAddFeature see 0000000000 |DO0ODOOO
Add Feature see 1000000 0O0OOO | DOO0DDOOO

714 000

oogooooogd ooooooo oooooo ooooo
@PanMap googooboooog
:‘;"‘ Pan Map to Selection ooooooooo
&I;.?ZOOmIn Ctrl++ 000000000
5 Zoom out Ctri+- 000000000
od — see OO0 DOOOO0O0O | OO

@% Identify Features Ctrl+Shift+I RN

oo — see [10J oo

L3

&*'_’Zoom Full Ctrl+Shift+F gooooooon
cpZoomToLayer 00oo00oooO
?f‘ﬁ Zoom To Selection Ctrl+Jd googooooo
&I;_E\;lZoomLast ooooooooo
;_&ZoomNext gooooooog
2 Zoom Actual Size 000000000
oo0ogd — oo od

Preview mode —

Map Tips oo

New Bookmark Ctrl+B seeHO0DOODOO0O oo

Show Bookmarks Ctrl+Shift+B |seeJ OO0 O ODOO oo

ERefresh F5 gooooooog

71. 0O00O0ODOO
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715 000

goooobooog

googoood

googooo

googn

Create Layer —
Add Layer —
Embed Layers and Groups ...

Copy style
Paste style

—

Open Attribute Table
4 Toggle Editing
=1 Save Layer Edits

.-# Current Edits —
Save as...
Save as layer definition file...

I] Remove Layer/Group

E Duplicate Layers (s)
Set Scale Visibility of Layers
Set CRS of Layer(s)

Set project CRS from Layer
Properties ...

Query...
e Labeling
oo
& Add to Overview
oo
X3 Add All To Overview
Remove All From Overview
@ Show All Layers
“=" Hide All Layers

e

. Show selected Layers

"= Hide selected Layers

Add from Layer Definition File ...

Ctrl+D

Ctrl+Shift+C

Ctrl+Shift+0

Ctrl+Shift+U

Ctrl+Shift+H

ooboboooooobo bao

secelUUOOOO0DOOOO

sece U OOOOOO
seeJOOO0OOOO

Working with the Attribute Table O O
sece 0 00O00O0OO0ODOO

see 0 0O00O0OODODO0O

see 00 0000DOO0ODO0O

goooog
gboooog

oo

ggoogoo
gooooo
gboooog

ggoogoo

goooog
gboooog

71.6 OO

oooobooog

gooooao

gboooog

gooono

000 —
oooono —
Toggle Full Screen Mode

ﬂ Project Properties ...

Fiy
"8 Custom CRS ...
ooooooooao..

X Configure shortcuts ...
s Customization ...

% Options ...

Snapping Options ...

F 11

Ctrl+Shift+P

see Panels and Toolbars
see Panels and Toolbars

see LI 0 OOM

see 00000 OOO0O0OO0O
see Presentation

seelUDOOOOUOOOU
gooogo oo
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717 00000

oooooooog ooooooo |oooogo ooooo
’_l’

L{}f Manage and Install Plugins ... see 10D O0ODOO0ODO0O

Python Console Ctrl+Alt+P

When starting QGIS for the first time not all core plugins are loaded.

718 00O0O
oooobooog obo0oogdono |boobooo oooon
gbooobooboobog — see OpenStreetMap U O 00O 0O OO0
ﬁDDDDD% see flools O 0 00O
gkl]l]l:ll:ll:l% see flools 1 O OO0
DDDDDDDDDDDD% see flools 0 00O 00O
"@DDDDDDDD% see fTools 0 0 00 O
%DDDDDDDDDDDD% see flools O 0 00O

When starting QGIS for the first time not all core plugins are loaded.

719 00O
0000bOo0o0O |0Do0obdooo (oobooo goooo
Raster calculator ... see 100000

When starting QGIS for the first time not all core plugins are loaded.

7.1.10 Database
000000000 |000DO000 | Dooooo goooo
Database — see DBOOOOOOOOOO | Database

When starting QGIS for the first time not all core plugins are loaded.

7.1.11 Web
000000o00og |000Do0ooo0 (oDooooo ooooo
Metasearch see MetaSearch Catalogue Client | Web

When starting QGIS for the first time not all core plugins are loaded.
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7112 000000

ooooooood 0oodooo |oooooo goodo
ﬁi-'}Toolbox see I OO OOMO

4GmphicalModeler... oooooooooo od

a History and log ... see1000OODOO

# opri

“ Options ... odooooooooooooooooooon
iﬂResultsviewer... see OO0 OoOooogoon

m Commander Ctrl+Alt+M oGgIsOoooooboog

When starting QGIS for the first time not all core plugins are loaded.

7113 000
oooobooog o0o00obOo0 |obobo0o0o (gboooo
Help Contents Fl goo
2
k? What'’s This? Shift+F1 oono
API Documentation
Need commercial support?
@ OGIS Home Page Ctrl+H

V Check QGIS Version
*v{ About
3@ QGIS Sponsors

Please note that for Linux &

In GNOMEE, the Settings menu has different content and its items have to be found here:

, the menu bar items listed above are the default ones in the KDE window manager.

.:.,"—Jf'_?:,

L Custom CRS Edit
Style Manager Edit
R Configure Shortcuts | Edit
= Customization Edit
RN Options Edit
Snapping Options ... Edit

72 00000

gbooooobooboobooboboooobooboboooooboboobooboboboboboDOoDbOobo
oboboo.0bobooooboboooooboboooooboboboobooboobobooboobD.0b0obo0obn
gbooobOooboooooboooobooboooognn.

Every menu bar can be moved around according to your needs. Additionally, every menu bar can be switched off
using your right mouse button context menu, holding the mouse over the toolbars (read also Panels and Toolbars).

obooOd: oooooao

O

If you have accidentally hidden all your toolbars, you can get them back by choosing menu option Settings —
Toolbars —. If a toolbar disappears under Windows, which seems to be a problem in QGIS from time to time, you
have to remove key \HKEY_CURRENT_USER\Software\QGIS\ggis\UI\state in the registry. When

you restart QGIS, the key is written again with the default state, and all toolbars are visible again.
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7.3 Map Legend

The map legend area lists all the layers in the project. The checkbox in each legend entry can be used to show or
hide the layer. The Legend toolbar in the map legend are list allow you to Add group, Manage Layer Visibility
of all layers or manage preset layers combination, Filter Legend by Map Content, Expand All or Collapse All

and Remove Layer or Group. The button &~ allows you to add Presets views in the legend. It means that
you can choose to display some layer with specific categorization and add this view to the Presets list. To add a

preset view just click on & , choose Add Preset... from the drop down menu and give a name to the preset.
After that you will see a list with all the presets that you can recall pressing on the @ button.

All the added presets are also present in the map composer in order to allow you to create a map layout based on
your specific views (see [1 1 [ 0 OO0 0).

obooboooboooobooobooobooboooboo zZzobobooooboooboooooboo.zZoo
gbooobo,coboboooboboobooboboboobOobooooboon.

O O O: This behaviour can be overridden by the ‘Layer order’ panel.

Layers in the legend window can be organised 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. 0000000000000 00O000D000O0O00O000O000000000 Group Selected 0 0 O
gbooobO.00o0bobo0ooboobobooobooboooooboon.

bobooboobooobooboobobooooboobobooooboobooboobooboboooboOobOoobn
U00000D000 Maketotoplevelitem D0 00000 0.0000000000000O0O00O0DODOO
goooao.

goooOo0OO00000000000O0OO00D0DOoOoOoOoOO, 000010000 ooooooo.
The content of the right mouse button context menu depends on whether the selected legend item is a raster or a

vector layer. For GRASS vector layers, §/ Toggle editing jg not available. See section GRASS 000000000
00000000 forinformation on editing GRASS vector layers.

Right mouse button menu for raster layers
e Zoom to Layer
» Show in overview
e Zoom to Best Scale (100%)
* Remove
* Duplicate
* Set Layer Scale Visibility
* Set Layer CRS
« 0000 CRSODOODODODOOODO
* Styles —
e Save as ...
e Save As Layer Definition File ...
«0ODOOO
« 00O

Additionally, according to layer position and selection
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* Move to Top-level

« 0J0D00DO0ODODOODOODOO
Right mouse button menu for vector layers

e Zoom to Layer

* Show in overview

* Remove

* Duplicate

o Set Layer Scale Visibility

» Set Layer CRS

0000 CRSODOODOODOODODOO

o Styles —

* Open Attribute Table

» Toggle Editing (not available for GRASS layers)

* Save As ...

e Save As Layer Definition Style

«0ODOOO

» Show Feature Count

- 00ODOOO

00O
Additionally, according to layer position and selection

* Move to Top-level

- J000ODO0ODOODObOObOODOO
Right mouse button menu for layer groups

e Zoom to Group

* Remove

* Set Group CRS

« 00O

* Add Group

It is possible to select more than one layer or group at the same time by holding down the Ct r1 key while selecting
the layers with the left mouse button. 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 layers with the Ctr1 key and
pressing Ct r1+D afterwards. This way, all selected layers or groups will be removed from the layers list.

731 0000000DOOO0ODOOOOOOOO

There is a panel that allows you to define an independent drawing order for the map legend. You can activate
it in the menu Settings — Panels — Layer order. This feature allows you to, for instance, order your layers in

order of importance, but still display them in the correct order (see figure_layer_order). Checking the = Control
rendering order box underneath the list of layers will cause a revert to default behavior.
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Layers £ i
@ e ? 1| —11 o .:.. :
v & [ Boundaries Group e . pes i
H | L ] ‘ [ ]
L O regions | X
&  alaska P oo .f e f .
v @ (@ water Group . ] % ]
— rivers . 2 YUKO .-KOVUKUJR
& — majrivers ot . o .:: .
& [ lakes . 3 .
) Il swamp
v @ (@ group1
& e« popp
& £ airports = . .

Layer order £
& airports .

& popp *
& regions . .
& majrivers .
& lakes ' . .

)
o alaska - *, DILLINGHAM,
& Control rendering order - L)

>3

Figure 7.2: Define a legend independent layer order &2

74 00000

This is the “business end” of QGIS — maps are displayed in this area! The map displayed in this window will
depend on the vector and raster layers you have chosen to load (see sections that follow for more information on
how to load layers). The map view can be panned, shifting the focus of the map display to another region, and
it can be zoomed in and out. Various other operations can be performed on the map as described in the toolbar
description above. The map view and the legend are tightly bound to each other — the maps in view reflect
changes you make in the legend area.

oboo00d: oOo0oooOobooooobooooobooon

goboobooobooboboobboooboboobbooboboobboo.obobooobbooon
goooobooobooboooo@ooboboo)obooboooboobooboboobo,booboOo0 (o
oboooOo)boboooooooobooboo.oboboboooooooobOobOoboboo0o.obo
OO000O0O0O0O00000000 Settings— Options OO0 0O0 Maptools 000 D0D0OD0O0OOOOOOO.

gboo0d: ooooboobooooobobooogoobooon

gboboobooobooboobobobob.oboooooooooo0ooobooboooboobooooo
ooboooobooobooooboo,0bobooboobooboooobooo,booboobooobboobooOon.o
goboooboobooooboo.obooboooobooooooooobooooobooooobooooooon.
gbobooboboooobobooooboboooooboobooboboooobOooDo.

75 0000000

The status bar shows you your current position in map coordinates (e.g., meters or decimal degrees) as the mouse
pointer is moved across the map view. To the left of the coordinate display in the status bar is a small button that
will toggle between showing coordinate position or the view extents of the map view as you pan and zoom in and
out.

74. 0O00ODOO 31
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Next to the coordinate display you will find the scale display. It shows the scale of the map view. If you zoom in or
out, QGIS shows you the current scale. There is a scale selector, which allows you to choose between predefined
scales from 1:500 to 1:1000000.

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

A progress bar in the status bar shows the progress of rendering as each layer is drawn to the map view. In some
cases, such as the gathering of statistics in raster layers, the progress bar will be used to show the status of lengthy
operations.

If a new plugin or a plugin update is available, you will see a message at the far left of the status bar. On the right
side of the status bar, there is a small checkbox which can be used to temporarily prevent layers being rendered

to the map view (see section [1 [J [1 J [J [J below). The icon E‘r immediately stops the current map rendering
process.

To the right of the render functions, you find the EPSG code of the current project CRS and a projector icon.
Clicking on this opens the projection properties for the current project.

ugbod: goboobooboaboobooboooab

When you start QGIS, the default units are degrees, and this means that QGIS will interpret any coordinate in your
layer as specified in degrees. To get correct scale values, you can either change this setting to meters manually in

the General tab under Settings — Project Properties, or you can select a project CRS clicking on the "% Current CRS:

icon in the lower right-hand corner of the status bar. In the last case, the units are set to what the project projection
specifies (e.g., ‘+units=m’).
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814 00000 ODODODOO

QGIS provides default keyboard shortcuts for many features. You can find them in section U 0 [0 0 [0 [J . Addi-
tionally, the menu option Settings — Configure Shortcuts.. allows you to change the default keyboard shortcuts
and to add new keyboard shortcuts to QGIS features.

o4 Configure shortcuts

Action Shortcut -

# Add MssSQL Spatial Layer... Ctrl+shift+M ‘ |

"« Add Part I

&, Add PostGIS Layers... Ctrl+shift+D

¥, Add Raster Layer... Ctrl+shift+R

9 AddRing

8, Add SpatiaLite Layer... Ctrl+Shift+L

4 Add to Overview Ckrl+Shift+0

", Add Vector Layer... Ctrl+shift+v

¥, Add WCS Layer...

% Add WFS Layer... -
Change | Set none Set default (None)

| Load.. || Save.. | Close

Figure 8.1: Define shortcut options & (Gnome)

Configuration is very simple. Just select a feature from the list and click on [Change], [Set none] or [Set default].
Once you have finished your configuration, you can save it as an XML file and load it to another QGIS installation.

82 J000DODOODO

O0o0oooo0o000ooDoO0o000ooDOb0O0000DO0O0O0d HelplOODOOOOOOOD
obooooooobooob-obooboobbooboobooooooboooooooboonbn
gooooo.

83 0 0OOOO

By default, QGIS renders all visible layers whenever the map canvas is refreshed. The events that trigger a refresh
of the map canvas include:

33
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000000

- 0000O0DODO

* Resizing the QGIS window

- 000000DODO0OODODOOOODOOOODO

QGIS allows you to control the rendering process in a number of ways.

831 J0000OODOOODOOO

gbooooobooboooobobooooobooboooooboOobooboobooboboooboOoDboOobn
obooo.00b0000o0obooooboooobOoboobooboooobooooobooOobOon0bo

obooooooooo.oooon DDD,BDDDDDDDDDD gbobooooooobooboooon
booobooboooobooooon.

You can determine the scale values by first zooming to the level you want to use and noting the scale value in the
QGIS status bar.

832 0000000DODOOO

Map rendering can be controlled in the various ways, as described below.

goooo

To suspend rendering, click the . Render checkbox in the lower right corner of the status bar. When the &
Render checkbox is not checked, QGIS does not redraw the canvas in response to any of the events described in
section U [J O O O O . Examples of when you might want to suspend rendering include:

- J000DOO0OO0OOODOOOODODODOOOOODOOOODOOn

- J000DbO0OU0OODODODODOOODOOODODODODUOLODbOODODbDOObOODO
- J000DOO0OO0O0OODOODOOOOODOOOODOODbOOOOODbOObOOOOODbOOn
- J000DOO0OO0OOODOOOOODOO

Checking the . Render checkbox enables rendering and causes an immediate refresh of the map canvas.

gboooboooboobon

oboboooOoboobooboo,0coooboboooobooboboooboobo.cobobooboOobobn
goboo,booboobooooooboboobobooboooobooobobobooooooooooooono.obo
oooooboobootbooo b -00000 -0DOO0O0O0O0DOOOOOOOOOOODOODOODOO

D.iBy default new layers added to the map should be displayed 0 0 00000000000 O0.O000,0
goo00doOdo0oO0ooOOoDODOo0ooooobooooooboooooon.

ooooo

ubooooboobobon escoboobooboob.0ooobooboobobooooooboboon
gbobooboooboobboo.escOgoboobbooboobbooboobbooboon
go.

gob0: 00b00o0O0o0obOoooooodno -000QQd4uoooooooboob,obooboobn
goooooboo@pobooooboboooooboobon.
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Updating the Map Display During Rendering

You can set an option to update the map display as features are drawn. By default, QGIS does not display any
features for a layer until the entire layer has been rendered. To update the display as features are read from the
datastore, choose menu option Settings — Options and click on the Rendering tab. Set the feature count to an
appropriate value to update the display during rendering. Setting a value of O disables update during drawing (this
is the default). Setting a value too low will result in poor performance, as the map canvas is continually updated
during the reading of the features. A suggested value to start with is 500.

oooooooo

To influence the rendering quality of the map, you have two options. Choose menu option Settings — Options,
click on the Rendering tab and select or deselect following checkboxes:

. & Make lines appear less jagged at the expense of some drawing performance

. & Fix problems with incorrectly filled polygons

gboooboooobooobo

There are two settings that allow you to improve rendering speed. Open the QGIS options dialog using Settings
— Options, go to the Rendering tab and select or deselect the following checkboxes:

. & Enable back buffer. This provides better graphics performance at the cost of losing the possibility to
p grap p g p y
cancel rendering and incrementally draw features. If it is unchecked, you can set the Number of features to
draw before updating the display, otherwise this option is inactive.

. iDDDDDDDDDDDDDDDDDDDDDDD[ID[ID[IDI:I

84 0O

Measuring works within projected coordinate systems (e.g., UTM) and unprojected data. If the loaded map is
defined with a geographic coordinate system (latitude/longitude), the results from line or area measurements will
be incorrect. To fix this, you need to set an appropriate map coordinate system (see section [1 [ [J [0 O O [ [0).
All measuring modules also use the snapping settings from the digitizing module. This is useful, if you want to
measure along lines or areas in vector layers.

—
To select a measuring tool, click on ™ and select the tool you want to use.

8.4.1 Measure length, areas and angles

T Measure Line. QGIS is able to measure real distances between given points according to a defined ellipsoid.
To configure this, choose menu option Settings — Options, click on the Map tools tab and select the appropriate
ellipsoid. There, you can also define a rubberband color and your preferred measurement units (meters or feet) and
angle units (degrees, radians and gon). 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 your right mouse button. Note
that you can interactively change the measurement units in the measurement dialog. It overrides the Preferred
measurement units in the options. There is an info section in the dialog that shows which CRS settings are being
used during measurement calculations.

g Measure Area: - Areag can also be measured. In the measure window, the accumulated area size appears. In
addition, the measuring tool will snap to the currently selected layer, provided that layer has its snapping tolerance
set (seesection OO OOODOOOOOONO). So, if you want to measure exactly along a line feature, or
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£ Measure (OTF on)

Segments [meters] |-
1,387.956 |

819.243 ‘ ‘

1,319.763 |

Total 6.378 km | | meters =

[#] Info
| Help New Close

Figure 8.2: Measure Distance Q (Gnome)

around a polygon feature, first set its snapping tolerance, then select the layer. Now, when using the measuring
tools, each mouse click (within the tolerance setting) will snap to that layer.

£ Measure (OTF on)

Total 7.989 km? |  meters &

[»] Info
| Help New Close

Figure 8.3: Measure Area é (Gnome)

o 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 measure is displayed in a

pop-up dialog.

[ 53,9174 degrees]

Close

Figure 8.4: Measure Angle £} (Gnome)

>

842 000D ODOODOO

The QGIS toolbar provides several tools to select features in the map canvas. To select one or several features,

just click on gg and select your tool:

° gg Select Single Feature

. i % Select Features by Rectangle

L

L=
. }% Select Features by Polygon
o
° ,"_Iﬁk Select Features by Freehand

- “ -‘1
° :_lﬂ Select Features by Radius

To deselect all selected features click on [ Deselect features from all layers
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Select feature using an expression a1y yser to select feature using expression dialog. See Expressions chapter for
some example.

Users can save features selection into a New Memory Vector Layer or a New Vector Layer using Edit — Paste
Feature as ... and choose the mode you want.

85 000000

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 or press Ctrl + Shift + I, orclickon the QR Identify features
icon in the toolbar.

If you click on several features, the Identify results dialog will list information about all the selected features. The
first item is the number of the layer in the list of results, followed by the layer name. Then, its first child will be the
name of a field with its value. The first field is the one selected in Properties — Display. Finally, all information
about the feature is displayed.

ooooooooooooooooooobooooobobo0ooooOobo0obooOooooDboOooOoo3000D
ooooogoo:

* Actions: Actions can be added to the identify feature windows. When clicking on the action label, action
will be run. By default, only one action is added, to view feature form for editing.

¢ Derived: This information is calculated or derived from other information. You can find clicked coordinate,
X and Y coordinates, area in map units and perimeter in map units for polygons, length in map units for
lines and feature ids.

¢ Data attributes: This is the list of attribute fields from the data.

Identify Results ®
@ @ M@ E
Feature ¥ Value
¥ regions
v Feature id 23
» (Actions)
» (Derived)
HASC_2 US.AK.WA
1D 24
NAME_1 Alaska
NAME_2 Wade Hampton
TYPE_2 Census Area
Mode |Current layer +| [] Autoopenform
Help

Figure 8.5: Identify feaures dialog s} (Gnome)

At the top of the window, you have five icons:

. E Expand tree
° i Collapse tree
. E Default behaviour

° Copy attributes

° =0 Print selected HTML response

85. 0OOOOO 37
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At the bottom of the window, you have the Mode and View comboboxes. With the Mode combobox you can define
the identify mode: ‘Current layer’, “Top down, stop at first’, “Top down’ and ‘Layer selection’. The View can be
set as ‘Tree’, ‘Table’ and ‘Graph’.

The identify tool allows you to auto open a form. In this mode you can change the feautures attributes.

ooooobooboboooooooboobobooboooooooooooooooooooobobooooooooaon
ooooooboooogo

« 000000000

-« JO0OOOd

- J00000:000000,0000000000000000;
» Toggle feature selection: adds identified feature to selection

oboooboobo:000b00000b00b00co0ooobobooooOoo

* Copy feature attributes: Copy only attributes

- J0000DO:ODOO0O00DOODOODOOOOO

- 0J0000DOODOO:D0DODOO00ODDOUOODODOOODODOOOO
- 00000000000

ooooooooooo
ooo0oooooooo:0boo0o0oooogoooog

oboooboooo:00b00000b00000b00b000a0n
- 00000000
- 0O000DOO0ODOO

8.6 O

The Decorations of QGIS include the Grid, the Copyright Label, the North Arrow and the Scale Bar. They are
used to ‘decorate’ the map by adding cartographic elements.

861 0000

EDDDDDDDDDDI]I:II]DDDDDDDDDDDDDDDDDDDDD

1. Select from menu View — Decorations — Grid. The dialog starts (see figure_decorations_1).

2. 00000ooooooooooooobooooooooo iEnablegridDDDDD[ID[IDI][ID
goooooboooooooooo.

3.0000oooboboooobobobobooooobobn iDrawannotationsIZID[II:IDI:JI:JI:JI:J
obooobOoboooboobooboocoooboooog.

4. Click [Apply] to verify that it looks as expected.
5. Click [OK] to close the dialog.

8.6.2 000000

£ Copyrightlabel 5 qds a copyright label using the text you prefer to the map.

1.00000 000 - 0000 000000 OO0ODO0OO0OOO0OOO0OOQO0OOODODOOO (fig-
ure_decorations_ 2 00 00000O)O
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Enable grid ["] Draw annotation

Interval X 100000

Interval Y 100000 Font..

Grid type | Line s/  Distancetomap [0,

Line symbol | — | o

Marker symbol + !

Offset X 0 Update Interval / Offset from

OFfset Y o | CanvasExtents | | Active Raster Layer |
| Help | _ Apply || cancel [ oK |

Figure 8.6: The Grid Dialog 15}

Copyright Label Decoration

[& Enable copyright label
Enter your copyright label here:
&copy; QGIS 2014

Placement Bottom Right =
Color S -
Help cancel | OK |

Figure 8.7: The Copyright Dialog o)
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2. 000D0DOO000C0ODOOO0O0O0000O0O0OOO0.OO0O0OOoOoHIMLOOO00000O0O00O0OO.

3. Choose the placement of the label from the Placement ' ! combo box.

4. Make sure the o Enable Copyright Label checkbox is checked.
5. Click [OK].

In the example above, which is the default, QGIS places a copyright symbol followed by the date in the lower
right-hand corner of the map canvas.

863 0000ODO

A North Arrow places a simple north arrow on the map canvas. At present, there is only one style available. You

can adjust the angle of the arrow or let QGIS set the direction automatically. If you choose to let QGIS determine
the direction, it makes its best guess as to how the arrow should be oriented. For placement of the arrow, you have
four options, corresponding to the four corners of the map canvas.

- North Arrow Decoration

Angle (= 0

¥ Placement | Bottom Left =

* "] Enable Morth Arrow

[ Set direction automatically

Help | | cancel [ oK ‘

Figure 8.8: The North Arrow Dialog )

864 OD0OU0ODODO

==
£ Seale Bar g o simple scale bar to the map canvas. You can control the style and placement, as well as the
labeling of the bar.

o Scale Bar Decoration

Placement Top Right L
Scale bar style Tick Down =
Color of bar I -

Size of bar 30 Feet/miles -

& Enable scale bar

& Automatically snap to round number on resize

Help Cancel || OK
Figure 8.9: The Scale Bar Dialog )

QGIS only supports displaying the scale in the same units as your map frame. So if the units of your layers are in
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.
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gbooobooboooobooon

1. 00000 000 - 0000 - 000000 0OOO0O0OO0OO0OO0.000000000000 (
figure_decorations_ 400 000000O).

2. Choose the placement from the Placement ' | combo box.

3. Choose the style from the Scale bar style ' ! combo box.
Border | -

4. Select the color for the bar Color of bar or use the default black color.

5. Set the size of the bar and its label Size of bar 1,00 <],
6. Make sure the = Enable scale bar checkbox is checked.

7. Optionally, check g Automatically snap to round number on resize.

8. Click [OK].

gbood: googo

.qgs00000000O00O0,0000,0000,000000C00D000O00O0C0O0OOOOODOAO
gboooboboooo,ooobooboobooboboooboobooog.

8.7 0 0000DODDO0O

The m Text Annotation 6] in the attribute toolbar provides the possibility to place formatted text in a balloon on the
QGIS map canvas. Use the Text Annotation tool and click into the map canvas.

0 Annotation text
[ ubuntul vl {11 [2][ B il e

QGIS rocks!

& Fixed map position
Map marker L]
Frame width 1.00 -

Background color v

Frame color I -
Delete Cancel || OK

Figure 8.10: Annotation text dialog s}

gooooooobobooooboooboboboooooooboboooboooobDoobbOobDobDobo
gboooooobooboboobooobooboboboooooobooboobobooboboboboobOoDbOobo
oboooooboooooboobobooboooboobobooobooboobobooboOoboboooboOoboOobn
bbooooooobooboooobobooooobobobooooobobobooooobOoboOoDbo
ooo0oOo0ooo0oooo0oooooooooaeIsoooooooooooooooobooooDboOooD
oooooobooooboooboo

The q Move Annotation 6] allows you to move the annotation on the map canvas.
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8.7.1 HTMLO [

The @ Huml Annotation 015 in the attribute toolbar provides the possibility to place the content of an html file in a
balloon on the QGIS map canvas. Using the Html Annotation tool, click into the map canvas and add the path to
the html file into the dialog.

8.7.2 SVG OO

The [“{@ SVG Annotation ¢44] ip the attribute toolbar provides the possibility to place an SVG symbol in a balloon on
the QGIS map canvas. Using the SVG Annotation tool, click into the map canvas and add the path to the SVG file
into the dialog.

873 0000 DOOO

Additionally, you can also create your own annotation forms. The |;| Form Annotation 0] js useful to display
attributes of a vector layer in a customized Qt Designer form (see figure_custom_annotation). This is similar
to the designer forms for the Identify features tool, but displayed in an annotation item. Also see this video
https://www.youtube.com/watch?v=0pDBuSbQ020 from Tim Sutton for more information.

@

e e QGIS rocks!

name of municipality:

Solothurn

postal code:

[/home/marco/tmp/gem.ul )

+| Map position fixed

Map marker [ |
Frame width 1.00 s
w OK @ Abbrechen Loschen

Figure 8.11: Customized qt designer annotation form )

O0DO: If you press Ct r 1+T while an Annotation tool is active (move annotation, text annotation, form annota-
tion), the visibility states of the items are inverted.

88 U0 DODOODOO

Spatial Bookmarks allow you to “bookmark’ a geographic location and return to it later.
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881 JUOO0OOODOOO

gooooooooogoo
1. 00000000DbO0b0b0c0ooOoboooo
2. Select the menu option View — New Bookmark or press Ctr1-B.
3.0000000000000025000000000000
4. Press Enter to add the bookmark or [Delete] to remove the bookmark.
ooooboobO0o0ooOOobOoboboOobooboooooboboooobooo

882 000I0DOOOOO

To use or manage bookmarks, select the menu option View — Show Bookmarks. The Geospatial Bookmarks
dialog allows you to zoom to or delete a bookmark. You cannot edit the bookmark name or coordinates.

8.8.3 Zooming to a Bookmark

From the Geospatial Bookmarks dialog, select the desired bookmark by clicking on it, then click [Zoom To]. You
can also zoom to a bookmark by double-clicking on it.

8.8.4 Deleting a Bookmark

To delete a bookmark from the Geospatial Bookmarks dialog, click on it, then click [Delete]. Confirm your choice
by clicking [Yes], or cancel the delete by clicking [No].

8.8.5 Import or export a bookmark

To share or transfer your bookmarks between computers you can use the Share pull down menu in the Geospatial
Bookmarks dialog.

89 000U DODOODOO

gboooboboobobobobooooboboobuoobobo0obuobibd Layer—=000000
gboooboobooobooaboo.

891 O0OO00ODODOO

gbooobOooo,00b0o0ooobooooboboooboobooog.

1. Press '_* ! to look for another project from the Alaska dataset.
2. Select the project file grassland. You can see the content of the project (see figure_embed_dialog).

3. Press Ctrl and click on the layers grassland and regions. Press [OK]. The selected layers are
embedded in the map legend and the map view now.

uoboobooboobooboooboooboo,booboobooboobboobbooobooDn
oooooooo.
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m Select layers and groups to embed

Project file [;_sample_datajgrassland.qgs|l ]

regions
grassland

Cancel | I oK ‘

>

Figure 8.12: Select layers and groups to embed <2
892 DDOUIDOOODOODO

Right-click on the embedded layer and choose E Remove

44
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Chapter 9

QGIS Configuration

QQGIS is highly configurable through the Settings menu. Choose between Panels, Toolbars, Project Properties,
Options and Customization.

OO0 0O: QGIS follows desktop guidelines for the location of options and project properties item. Consequently
related to the OS you are using, location of some of items described above could be located in the View menu

(Panels and Toolbars) or in Project for Options.

9.1 Panels and Toolbars

In the Panels— menu, you can switch on and off QGIS widgets. The Toolbars— menu provides the possibility to
switch on and off icon groups in the QGIS toolbar (see figure_panels_toolbars).

View Layer Settings Plugins Vector Raster Database Web

&) Pansezp R@ % - E

“» pan Map to Selection

[ T T Y 1
# Zoom In ctrl++ R T
| &© Zoom Out Ctrl+
' > @
select q [ o
Panels v
T  Advanced Digitizing
Toggle Full Screen Mode F11 | v Attributes
v Database
v File
Help
v Label

v Manage Layers
v Map Navigation
Plugins
v Raster
v Vector
Web
GRASS

>3

Figure 9.1: The Panels and Toolbars menu 42
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OO000: Activating the QGIS Overview
In QGIS, you can use an overview panel that provides a full extent view of layers added to it. It can be selected

under the menu ) Settings — Panels or £7 View — Panels. Within the view is a rectangle showing the current
map extent. This allows you to quickly determine which area of the map you are currently viewing. Note that
labels are not rendered to the map overview even if the layers in the map overview have been set up for labeling.
If you click and drag the red rectangle in the overview that shows your current extent, the main map view will
update accordingly.

O0000: Show Log Messages

It’s possible to track the QGIS messages. You can activate & Log Messages in the menu A Settings — Panels
or £7 View — Panels and follow the messages that appear in the different tabs during loading and operation.

92 000000000O0OODO

In the properties window for the project under & Settings — Project Properties (kde) or & £7 Project — Project
Properties (Gnome), you can set project-specific options. These include:

¢ In the General menu, the project title, selection and background color, layer units, precision, and the option
to save relative paths to layers can be defined. If the CRS transformation is on, you can choose an ellipsoid
for distance calculations. You can define the canvas units (only used when CRS transformation is disabled)
and the precision of decimal places to use. You can also define a project scale list, which overrides the
global predefined scales.

e The CRS menu enables you to choose the Coordinate Reference System for this project, and to enable
on-the-fly re-projection of raster and vector layers when displaying layers from a different CRS.

* With the third Identify layers menu, you set (or disable) which layers will respond to the identify tool (see
the “Map tools” paragraph from the [J [J [J [] [ section to enable identifying of multiple layers).

* The Default Styles menu lets you control how new layers will be drawn when they do not have an existing
.gml style defined. You can also set the default transparency level for new layers and whether symbols
should have random colours assigned to them. There is also an additional section where you can define
specific colors for the running project. You can find the added colors in the drop down menu of the color
dialog window present in each renderer.

e The tab OWS Server allows you to define information about the QGIS Server WMS and WFS capabilities,
extent and CRS restrictions.

00 UOD0O0OODO Python OODODOODOODOODOODO. DODOODO: openProject(),
saveProject () OO0 closeProject () 0 3000000000O00ODOO.

* The Relations menu 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 to many relations.

93 00000

% Some basic options for QGIS can be selected using the Options dialog. Select the menu option Settings — RN
Options. The tabs where you can customize your options are described below.
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Project Properties | Macros

\'-..__.__ General & python macros

from qgis.utils import iface

& Crs from qgis.qui import QgsMessageBar
IE® dentify layers def openProject():
msgbar = iface.messageBar()
=’ Default styles msgbar.PushMessage('WARNING','project contains sensitive data’,
'Do not publish',
I3 ows server QgsMessageBarWARNING, 10)
© Macros def saveProject():
pass

EE Relations

def closeProject():
pass

| sniielpa | | Apply || cCancel |[ OK J

Figure 9.2: Macro settings in QGIS

931 00000000

oooooooo

* Select the Style (QGIS restart required) 'Il and choose between ‘Oxygen’,” Windows’,’Motif’,’CDE’,
‘Plastique’ and ‘Cleanlooks’ (é).

« Define the Icon theme ") . Currently only ‘default’ is possible.

Define the Icon size 'I\ .

* Define the Font. Choose between 2 Qr default and a user-defined font.
¢ Change the Timeout for timed messages or dialogs £

'DDDDDDDDDDDDDDDDDD

'DDDDDDDDDDDDD

'DDDDDDDDDDDDDDDDDDD

'QGISDDDDDDDDDDDDD

. & Use native color chooser dialogs

.= Use live-updating color chooser dialogs
. & Custom side bar style

. & Experimental canvas rotation support (restart required)

gooobooooon

* Open project on launch [ (choose between ‘New’, ‘Most recent’ and ‘Specific’). When choosing
‘Specific’ use the e to define a project.
. 'DDDDDDDDDDDDDDDDDDDDDDIZI.DDDDDDDDDDDDDDDDDDDD

uobobooooooobooooooboooooooooobooooobo.oobooobooobobooo
obooboooboobooboooobooboobooooboobooboooboOooboo.0oo0onDon
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U—-0000000000000O0O0000O00DO0000O0O00O0.0000000O00DO0O0OO0

oobooooboooooo 'DDDDDDDDDDDDDDDDDDDDDDD gbooooooo
gooobooooobobooooooboooobobooooboobooo.

'DDDDDDDDDDDDDDDDDDDDDDDDDDD

. 'Prompt for confirmation when a layer is to be removed
. 'QGISIZIIZIIZIIZIDDDDDDDDDDDDDDDDDDDDDDDDDDD

* Enable macros Gl . 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 recom-
mended)’.

932 00000000

oo

System environment variables can now be viewed, and many configured, in the Environment group (see fig-
ure_environment_variables). This is useful for platforms, such as Mac, where a GUI application does not nec-
essarily 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.

.o 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 ) Show only QGIS-specific variables.

Options | System

P SVG paths
5@ System » Plugin paths
B Data Sources b QsSettings
P w Environment
4 Rendering
Use custom variables (restart required - include separators) Add Remove
" Colors
v Apply Variable Value
|7 Canvas & - .
i Legend Overwrite QGIS_LOG_FILE |/home/alex/apps/qgis_master/qgis.log
IF Undefined
IEN map Tools QGIS DEBUG |5
Unset
q Composer Prepend _
Append : L ) - .
Xl Digitizing nment variables (read-only - bold indicates modified at startup)
Variable v Value
4% GDAL I |
CLUTTER_IM_MODULE xim
COLORTERM gnome-terminal
COMPIZ_BIN_PATH Jusr/bin/ .

["] show only QGIS-specific variables

Help Cancel || OK |

Figure 9.3: System environment variables in QGIS

oogooooo
[Add] or [Remove] Path(s) to search for additional C++ plugin libraries
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933 D0dOouopooooo

oooooooono

e Attribute table behaviour

iDDI:IDDDDDDDIZIDDDI]DI]DI]QGISIZIDDDI]DI]D‘

Copy selected rows to clipboard

4 Copy geometry in WKT representation from attribute table. When usin

g
from the Attribute table dialog, this has the result that the coordinates of points or vertices are also copied
to the clipboard.

-1v) . There are three possibilities: ‘Show all features’, ‘Show selected features’

and ‘Show features visible on map’.

o 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.

ugbooaboodaod

v . You can choose between ‘Check extension’ and ‘Check file

Scan for valid items in the browser dock
contents’.

L

Scan for contents of compressed files (.zip) in browser dock . ‘No’, ‘Basic scan’ and ‘Full scan’ are

possible.

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:

- O0b’':000ob0@oobobooooaoo)

- gbooobo’':booboooooboooobobooobaoon

- Jbooobo.:booboooocoboboooon

- 0oboooo:oo0ob,.000b000o00b0oboo0oooaon

= Ignore shapefile encoding declaration. If a shapefile has encoding information, this will be ignored by
QGIS.

4 Add PostGIS layers with double click and select in extended mode

iDI:II:IDDDDD Oracle 00 0O00O00D0.000000000000

934 000000ODOOO

Rendering behaviour

iDDDDDDDDDDDDDDDDDDDDDDDDDDEIIZIDDDDDDDDDD
iDI]DDDDDDDDDDDDDDDDDDDDDDDDDDDD
iRena’er layers in parallel using many CPU cores

i Max cores to use

Map update interval (default to 250 ms)

= Enable feature simplication by default for newly added layers
Simplification threshold

9.3.
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. iDDDDDDDD[IDDDDDDD
* Maximum scale at which the layer should be simplified

good

. iDIZIIZIDDDDDDDDDDDD (C0oooooooooooono)
ood

* With RGB band selection, you can define the number for the Red, Green and Blue band.
Contrast enhancement

* Single band gray =19 A single band gray can have ‘No stretch’, ‘Stretch to MinMax’, ‘Stretch and Clip

to MinMax’ and also ‘Clip to MinMax’.

e Multi band color (byte/band) 1) . Options are ‘No stretch’, ‘Stretch to MinMax’, ‘Stretch and Clip to
MinMax’ and ‘Clip to MinMax’.

* Multi band color (>byte/band) e Options are ‘No stretch’, ‘Stretch to MinMax’, ‘Stretch and Clip to
MinMax’ and ‘Clip to MinMax’.

e Limits (minimum/maximum) [ 'I'l.
‘Mean +/- standard deviation’.

- 00000DO0ODOO0ODOODO

« JOoboobd

Options are ‘Cumulative pixel count cut’, ‘Minimum/Maximum’,

good

. iDI:IDDDDDD[IDIZIDDD

9.3.5 Colors Menu

This menu allows you to add some custom color that you can find in each color dialog window of the renderers.
You will see a set of predefined colors in the tab: you can delete or edit all of them. Moreover you can add the
color you want and perform some copy and paste operations. Finally you can export the color set as a gp1 file or
import them.

936 D0OOIOOOODDOOOO

oooooobo0oobooboobooooboooooboboooobooo
* Define a Selection color and a Background color.
gooood
* Double click action in legend =¥
the double click.

00 O0COOODOOOOODOODOOODOO

. You can either ‘Open layer properties’ or ‘Open attribute table’ with

iDI]I]DI]I]DI]I]D[I[I[ID

—EDDDDDDDDDD

iDI:JI:JI:JI:JDI]I:II:IDD

_®ppoooooooooo

® cooooooooo@oon)
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937 0000O0OOOOOOO

This menu offers some options regarding the behaviour of the Identify tool.

Search radius for identifying and displaying map tips is a tolerance factor expressed as a percentage of the
map width. This means the identify tool will depict results as long as you click within this tolerance.

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

Buffer expressed as a percentage of the map width, determines a buffer distance to be rendered from the
outline of the identify highlight.

Minimum width expressed as a percentage of the map width, determines how thick should the outline of a
highlighted object be.

gbooan

000000 O00000b0bO o0oooooao
Define 0 0 O

4 Keep base unit
Preferred measurements units \2! (‘Meters’, ‘Feet’, ‘Nautical Miles’ or ‘Degrees’)*

Preferred angle units "%/ (‘Degrees’, ‘Radians’ or ‘Gon’)

gooood

. o ¢ .
Define Mouse wheel action ' M (‘“Zoom’, “Zoom and recenter’, ‘Zoom to mouse cursor’, ‘Nothing”)

gboobooboboob oog

goooood

Here,

you find a list of predefined scales. With the [+] and [-] buttons you can add or remove your individual

scales.

938 DOOJUOOODOOO

ugbooaboaaogagod

You can define the Default font here.
gooooooo

Define the Grid style =19 (‘Solid’, ‘Dots’, ‘Crosses’)
Define the Grid color

Grid and guide defaults

Define the Grid spacing 1:%0_©

* Define the Grid offset % %! for x and y

* Define the Snap tolerance .20 <

939 D00d0Oooooo

gbooan

iDI]I]DDDDDDDDDDDDDDDDDD

iDI]I]DDDD[IDDIZIDDD

9.3.
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* 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.

oooooo
- 00000D0ODODODODOOO0ODODODO
oooo
. iDDDDDDDDDDDDDDDDDDDDDD (oGIsoooooong)
¢ Define Default snap mode =19 (“To vertex’, ‘“To segment’, ‘To vertex and segment’, ‘Off”)
* Define Default snapping tolerance in map units or pixels
* Define the Search radius for vertex edits in map units or pixels
oooooo
. iDDDDDDDDDDDDDDDDDD

¢ Define vertex Marker style =) (‘Cross’ (default), ‘Semi transparent circle’ or ‘None’)
000 00D0O0ODODDOODODOOODO
oooooooooog

The next 3 options refer to the @ et cure toolin 0 0 00 0000 DO, Through the various settings, it is
possible to influence the shape of the line offset. These options are possible starting from GEOS 3.3.

000000
* Quadrant segments

- gJoogno

9.3.10 GDALO O OO

GDAL is a data exchange library for raster files. In this tab, you can Edit create options and Edit Pyramids Options
of the raster formats. Define which GDAL driver is to be used for a raster format, as in some cases more than one
GDAL driver is available.

9.3.11 CRSOCOODO

O000o0oo0ooooooooo
e ! Don’t enable ‘on the fly’ reprojection
o \% Automatically enable ‘on the fly’ reprojection if layers have different CRS

e '/ Enable ‘on the fly’ reprojection by default
«CRSO0D00O0ODOODODODOODODOOODO cRSOODOOO
oo0oooooooooo

oboobooooooooooobooobooooboo  cRSOOooooooooooboooobooooonn
gbooobOobooooboobooood

o \&! Prompt for CRS
e ! Use project CRS
e i Use default CRS
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00000 datam OO

. iDI:IIZIIZIDDDD[I[II:IDDDDDI:]DIZIIZIIZIDDD[I[I[II:II:IDDDDDD

* If you have worked with the ‘on-the-fly’ CRS transformation you can see the result of the transformation in
the window below. You can find information about ‘Source CRS’ and ‘Destination CRS’ as well as ‘Source
datum transform’ and ‘Destination datum transform’.

9312 O0O0OOOOOO

. iDDI:IDDDD[ID[IDDDD ooooooobooooon
- J000DOO0OO0OO0ODOODOOOOODOO

9313 0000D0O0OO0OO

oood
e Define WMS search address, defaultishttp://geopole.org/wms/search?search=\%1\&type=rss
 Define Timeout for network requests (ms) - default is 60000
e Default expiration period for WMSC/WMTS tiles (hours) D000 0000-000000 2400
» Define Max retry in case of tile request errors
* Define User-Agent
oooooog
00000000 oooooooooooog.

. iWebIZIIZIDD[I[I[I[I[II:II:JI:J Ooooo,ooo,ooo,b0o0o00o0°ogo.

¢ Set the Proxy type £ according to your needs.

Default Proxy: 0 00 00DO0O0OODOODOOOOODOOOOODOODOOO

Socks5Proxy: 00 0000000000000 DOOOOO0ODOO. TCP,UDP,ODOODOODOODO
obooo@ooooooo)boooooobooon.

HupProxy: “CONNECT”" 0D 000D0OO0O0DOOO0,0000 TCPOOOOODODOOODOOO
oooobo;0cob0obooogoooo.

HttpCachingProxy: 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.

o00o00o0ooo0oob0oobo0o0bbooboooo0oboboOo uRLODOODOO (O Figure_Network_Tab
oo).

If you need more detailed information about the different proxy settings, please refer to the manual of the under-
lying QT library documentation at http://doc.trolltech.com/4.5/qnetworkproxy.html#ProxyType-enum.

gbood: gooooboo

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

You can modify the options according to your needs. Some of the changes may require a restart of QGIS before
they will be effective.

. A Settings are saved in a text file: SHOME/ .config/QGIS/QGIS2.conf
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Options | Network

\ General General
‘:{:\1_- System WMS search address | http://geopole.org/wms/search?search=%1&type=rss
EH Data Sources Timeout for network requests (ms) 60000 -
Default expiration period for WMS-C/WMTS tiles (hours) | 24 -
=’ Colors Max retry in case of tile request errors 3 -
5 Canvas & User-Agent |Mozilla/5.0
Legend
I map Tools Cache settings
* Composer Directory |,.l’h:)me_;l’ale:«:lll’.qgis:!l.l’cache‘,lf [ |
] Digitizing Size [KiB] | 51200 .| Clear |
47 GDAL v [ use proxy for web access
. Host [localhost |
Port 164609 |
= Locale
= User | |
W Network Password | |
Proxy type | HeepProxy =
Exclude URLs (starting with)
www.proprietary-gis.com
| Add | | Remove | |
| Help | | Cancel | [—QK ]

Figure 9.4: Proxy-settings in QGIS
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. X SHOME/Library/Preferences/org.qgis.qgis.plist 000000 0OO0OOOO0OO0O
« £7000000000000000000O00: HKEY\CURRENT_USER\Software\QGIS\qgis

94 000000OD0ODOO

The customization tool lets you (de)activate almost every element in the QGIS user interface. This can be very
useful if you have a lot of plugins installed that you never use and that are filling your screen.

Customization

'—_'k Expand All Collapse All select All

& Enable customization

Object name Label Descriptior |-
& mToggleExtentsViewButton

¥ & Toolbars
» [ mAdvancedDigitizeToolBar Advanced D...
» & mAttributesToolBar Attributes
PO o S NI T . [ v

13
| Reset | | aApply || cancel | I oK

Figure 9.5: The Customization dialog )

QGIS Customization is divided into five groups. In g Menus, you can hide entries in the Menu bar. In 4 Panels,
you find the panel windows. Panel windows are applications that can be started and used as a floating, top-level

window or embedded to the QGIS main window as a docked widget (see also Panels and Toolbars). In the Cif
Status Bar, features like the coordinate information can be deactivated. In o Toolbars, you can (de)activate the

toolbar icons of QGIS, and in g Widgets, you can (de)activate dialogs as well as their buttons.

With gg Switeh to caiching widgets in main application "y can click on elements in QGIS that you want to be hidden and
find the corresponding entry in Customization (see figure_customization). You can also save your various setups
for different use cases as well. Before your changes are applied, you need to restart QGIS.
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Chapter 10

Jooobobon

QQGIS allows users to define a global and project-wide CRS (coordinate reference system) for layers without a
pre-defined CRS. It also allows the user to define custom coordinate reference systems and supports on-the-fly
(OTF) projection of vector and raster layers. All of these features allow the user to display layers with different
CRSs and have them overlay properly.

101 O O00O0OO0OODO0O

QGIS has support for approximately 2,700 known CRSs. Definitions for each CRS are stored in a SQLite database
that is installed with QGIS. Normally, you do not need to manipulate the database directly. In fact, doing so may
cause projection support to fail. Custom CRSs are stored in a user database. See section U U [0 O 0 O 0O 0O 0O O
0 O for information on managing your custom coordinate reference systems.

The CRSs available in QGIS are based on those defined by the European Petroleum Search Group (EPSG) and
the Institut Geographique National de France (IGNF) and are largely abstracted from the spatial reference tables
used in GDAL. EPSG identifiers are present in the database and can be used to specify a CRS in QGIS.

In order to use OTF projection, either your data must contain information about its coordinate reference system or
you will need to define a global, layer or project-wide CRS. For PostGIS layers, QGIS uses the spatial reference
identifier that was specified when the layer was created. For data supported by OGR, QGIS relies on the presence
of a recognized means of specifying the CRS. In the case of shapefiles, this means a file containing the well-known
text (WKT) specification of the CRS. This projection file has the same base name as the shapefile and a .pr]
extension. For example, a shapefile named alaska.shp would have a corresponding projection file named
alaska.prj.

Whenever you select a new CRS, the layer units will automatically be changed in the General tab of the N Project
Properties dialog under the Project (Gnome, OS X) or Settings (KDE, Windows) menu.

10.2 0000 OOO0O0OO

QGIS starts each new project using the global default projection. The global default CRS is EPSG:4326 - WGS 84
(proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs), and it comes predefined in QGIS. This
default can be changed via the [Select...] button in the first section, which is used to define the default coordinate
reference system for new projects, as shown in figure_projection_1. This choice will be saved for use in subsequent
QGIS sessions.

When you use layers that do not have a CRS, you need to define how QGIS responds to these layers. This can be
done globally or project-wide in the CRS tab under Settings — %X Options.

000000 figure_projection_1 OO0 O0OODOOODO:

o \% Prompt for CRS
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\ General

:{s} system

E& Data Sources

Rendering

™ Colors

Canvas &
Il Legend

[EN map Tools

q Composer

IE# Digitizing

A7 GDAL

@ crs

Options | CRS

w Default CRS for new projects
() Don't enable 'on the Fly' reprojection
@® Automatically enable "on the Fly' reprojection if layers have different CRS
() Enable "on the fly' reprojection by default
Always start new projects with this CRS

|EPSG:4326 - WGS 84 || select..

w CRS for new layers
when a new layer is created, or when a layer is loaded that has no CRS
@® Prompt for CRS
() Use project CRS
() Use default CRS displayed below
EP5G:4326 - WGS 84 Select...
w Default datum transformations
[] Ask for datum transformation when no default is defined
@) = v

Source CRS  Destination CRS Source datum Destination datum transform

Help | | Cancel [ [e] 4 ]

Figure 10.1: CRS tab in the QGIS Options Dialog 1)
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e L Use project CRS

o L Use default CRS displayed below

If you want to define the coordinate reference system for a certain layer without CRS information, you can also
do that in the General tab of the raster and vector properties dialog (see [J [J [0 [0 0 [0 [0 O for rasters and [J [J
O OO0 for vectors). If your layer already has a CRS defined, it will be displayed as shown in Vector Layer
Properties Dialog .

OO0O00: OOOO0D00O CRS

0000 (Section Map Legend) DD 0O OODOOODOO0OOODOOODOO200 CRSUOOODOOODOO
UO0000 Setlayer CRSODOUODOOODOODOOO0OODOOODOODO (figure_projection 20 0)00 0
O0O0040. Set project CRS from Layer OO0 0000000 CRSOOOOOOOOOOOCRSOOODOO
oo

103 000000000 (OTFHODOOOO

QGIS supports OTF reprojection for both raster and vector data. However, OTF is not activated by default. To use
OTF projection, you must activate the & Enable on the fly CRS transformation checkbox in the CRS tab of the

ﬂ Project Properties dialog.
ooooooooooooooog:

1. Select ™ Project Properties from the Project (Gnome, OSX) or Settings (KDE, Windows) menu.

2. 00000000000000 @CRSDDDDDDDDDDDDDDDDDDD.

3. Options DO OOO0O CRSOODOO OTFOOOOOOOOODODOOO EDDDDDD’DDDD
gb’ogobobooboob oboboboobobo cocrSOUbOobOo0ooOob’bobboOobD’bo
ugbooboodgboaobooaboo

000000oooooooooo oTFo0 000000 0ooooooooO,00000Og Project Prop-
erties 0 0 0 00O Coordinate Reference System 0 0000 0O00O00O,CRSO0OOO0O, iEnable on the fly

CRS transformation 0 0000000000 D0OO0O0O0OOCOOODO.0O000O0O @CRSS“‘“SDDDDDD
obooobOobooooooobobooobooboooooobog CRSO oTFOOOOOO.

The CRS tab of the Project Properties dialog contains five important components, as shown in Figure_projection_2
and described below:

1. 000000 cCcRSOO0O0O0O00O0DO —OoDOoOCoDODOOOOOO oOTFOOOOoOoboooODObOD,O00
oooobooo.0cobooboobooooobooobooobooboooobobooobooooonn
oboobooobOoboobooboo.oooboobooboobOOoboooboOoboooboooOoonDn
boooboboobooboboooogn.

2. 00000 —00000OO0O0O0ODOOODOOOOOOOOD EPSGOOODOOODOOOObObOOn
oboooOo,0b00b00b0obooboboobobobobob EpPSGOOOOobOOonO,0b0o00oon
ooooooo.

3.oboboooooboob —oboccIStogboogboobo crRSOoooa,boooobooobn
ob0.0b0ooocooboobooogooo,crRSOoogooboooon

4. Coordinate reference systems of the world — This is a list of all CRSs supported by QGIS, including
Geographic, 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.

5. PROJ4text — OO0 D0000D00OO0O00 PROJAODDOOOO CRSOOOOO0.00000D000OO
ooo,00000booooboon.
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Project Properties | CRS

\ General Enable 'on the fly' CRS transformation

\% CRS Filter

Recently used coordinate reference systems

IEN 1dentify layers

Coordinate Reference System Authority ID
% Defaultstyles * Generated CRS (+proj=aea +lat_1=55 +la... USER:100001
WGS 84 / Pseudo Mercator EPSG:3857
I8 ows server NAD27 / Alaska Albers EPSG:2964
@ WG5S 84 EPSG:4326
g~ Macros Daktum 73 / Modified Portuguese Grid EPSG:27493
—rrenn Poe i LT ane Epppp—— =
=] ; _
g Relations Coordinate reference systems of the world ["] Hide deprecated CRSs
Coordinate Reference System Authority ID
GDA94 [ Australian Albers EPSG:3577 H

Hawaii_Albers _Equal Area_Conic  EPSG:102007

NAD27 / Alaska Albers EP5G:2964
NAD27 / california Albers EPSG:3309

PRTON N S AP TP P | E— P N )

Selected CRS: |NAD27 / Alaska Albers

+proj=aea +lat_1=55 +lat_2=65 +lat_0=50 +lon_0=-154 +x_0=0 +y_0=0 8
+ellps=clrk66 +datum=NAD27 +units=us-ft +no_defs -

| Help | _ Apply || cancel || oK |

Figure 10.2: Project Properties Dialog 1)

gboo0d: oooooboobooboooboboo

Project 0 0 000 Project Properties 0100000000 CRSOODODODOOOOOCRSODOOOOOD
googoa.

@CRSDDDDDDDDDDDDDDDDDDDDDDDD obooobOooboobooooobobo

104 D000 OD0OODOODOO

If QGIS does not provide the coordinate reference system you need, you can define a custom CRS. To define a

CRS, select % 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.4 projection library. To begin, refer to
“Cartographic Projection Procedures for the UNIX Environment - A User’s Manual” by Gerald I. Evenden, U.S.
Geological Survey Open-File Report 90-284, 1990 (available at ftp://ftp.remotesensing.org/proj/OF90-284.pdf).

This manual describes the use of the proj. 4 and related command line utilities. The cartographic parameters
used with proj. 4 are described in the user manual and are the same as those used by QGIS.

The Custom Coordinate Reference System Definition dialog requires only two parameters to define a user CRS:
1. 0000oog
2.PROJADODCOOOOOOODOOOO.

To create a new CRS, click the Addnew CRS 1ytton and enter a descriptive name and the CRS parameters.

ODO0OCRSODODDOUOOODO OOOO0ODOD +proj=-00000000000000000O0O00ODOO
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o Custom Coordinate Reference System Definition

Define
You can define your own custom Coordinate Reference System (CRS) here. The
definition must conform to the proj4 format for specifying a CRS.
Name Parameters
Testurl  +proj=tmerc +lat_0=39.66825833333333 +lon_0=-8.1331083...

| @ Add new CRS | | = Remove |
Name: UTM 29 test
Parameters: +proj=utm +zone=29 +ellps=WGS584 +datum=WGCs84
Copy +towgs84=0,0,0,0,0,0,0 +units=m +no_defs
| existing CRS |
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 /f WGS84 Destination CRS
North |38.4 4250293,2132

East |-9.45 460 706,6723

[ Calculate

Help

Figure 10.3: Custom CRS Dialog A

oooooooooooo0ooooooOocRSOOogooooOooooboooDboOoOoOoooobOoOoooD
OwGS4O0OOOOOO Nerth O East DO OODDOOO0DOOODOOODOCO OO O0000DOODDO
gboooboobooobocrRSOOooOooooooboooogooo

10.5 00000 datum OO

OTF depends on being able to transform data into a ‘default CRS’, and QGIS uses WGS84. For some CRS there
are a number of transforms available. QGIS allows you to define the transformation used otherwise QGIS uses a
default transformation.

In the CRS tab under Settings — AN Options you can:

* set QGIS to ask you when it needs define a transformation using "2/ Ask for datum transformation when no
default is defined

- J000DOOOODOOOODOODO.

QGIS asks which transformation to use by opening a dialogue box displaying PROJ.4 text describing the source
and destination transforms. Further information may be found by hovering over a transform. User defaults can be

saved by selecting “%! Remember selection.
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Chapter 11

QGIS Browser

The QGIS Browser is a panel in QGIS that lets you easily navigate in your filesystem and manage geodata. You
can have access to common vector files (e.g., ESRI shapefiles or Maplnfo files), databases (e.g., PostGIS, Oracle,
SpatiaLite or MS SQL Spatial) and WMS/WEFS connections. You can also view your GRASS data (to get the data
into QGIS, see GRASS GIS [1 [0 [1).

QGIS Browser

0'; Refresh u@ Manage WMS Eg New Shapefile |, Set layer CRS

v | shapefiles
=1 airports.shp

Metadata | Preview Attributes

= alaska.shp

=2 builtups.shp
= grassland.shp

General

Storage type of this layer

2 lakes.shp s
- ESRI Sh fil
2 landice.shp apetie
= majrivers.shp Source for this layer
= pipelines.sh
= :::;p;p”;ﬁ;s P /home/alexandre/Dropbox/Trabalho/QGIS/qgis_sample_data/
9% railroads.shp shapefiles/airports.shp
2 regions.shp Geometry type of the features in this layer
2 rivers.shp )
2 storagep.shp Point
= swamp.shp The number of features in this layer
) trails.shp

= trees.shp 76
oy & tundra.shp Editing capabilities of this layer
WP WFS Add Features, Delete Features, Change Attribute Values, Add
B MssQL Attributes, Delete Attributes, Create Spatial Index, Fast -
i BTV =

Figure 11.1: QGIS browser as a stand alone application )

Use the QGIS Browser to preview your data. The drag-and-drop function makes it easy to get your data into the
map view and the map legend.

1. Activate the QGIS Browser: Right-click on the toolbar and check IiBrowser or select it from Settings —
Panels.

Drag the panel into the legend window and release it.
Click on the Browser tab.

Browse in your filesystem and choose the shapefile folder from ggis_sample_data directory.

A

Press the Shift key and select the airports.shp and alaska. shp files.
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6. Press the left mouse button, then drag and drop the files into the map canvas.

7. Right-click on a layer and choose Set project CRS from layer. For more information see [J [1 [J [0 [J 0 [ [J .

w3y
8. Click on &#-# Zoom Full ¢ make the layers visible.

There is a second browser available under Settings — Panels. This is handy when you need to move files or layers
between locations.

1. Activate a second QGIS Browser: Right-click on the toolbar and check iBrowser (2), or select it from
Settings — Panels.

2. Drag the panel into the legend window.

3. Navigate to the Browser (2) tab and browse for a shapefile in your file system.

4. Select a file with the left mouse button. Now you can use the oAdd Selected Layers joon to add it into the
current project.

QGIS automatically looks for the coordinate reference system (CRS) and zooms to the layer extent if you work
in a blank QGIS project. If there are already files in your project, the file will just be added, and in the case that
it has the same extent and CRS, it will be visualized. If the file has another CRS and layer extent, you must first
right-click on the layer and choose Set Project CRS from Layer. Then choose Zoom to Layer Extent.

The b 4 Fite s function works on a directory level. Browse to the folder where you want to filter files and enter
a search word or wildcard. The Browser will show only matching filenames — other data won’t be displayed.
It’s also possible to run the QGIS Browser as a stand-alone application.

QGISOO0OOooDon

. &DDDDDDDDDD“qbrowser”DEIEIDD[l[l

o £7 Start the QGIS Browser using the Start menu or desktop shortcut.

. X The QGIS Browser is available from your Applications folder.

In figure_browser_standalone_metadata, you can see the enhanced functionality of the stand-alone QGIS Browser.
The Param tab provides the details of your connection-based datasets, like PostGIS or MSSQL Spatial. The
Metadata tab contains general information about the file (see U [ [ [ 00 O [0 OJ [0 ). With the Preview tab, you
can have a look at your files without importing them into your QGIS project. It’s also possible to preview the
attributes of your files in the Artributes tab.
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121 000000000 DOOO

QGIS uses the OGR library to read and write vector data formats, including ESRI shapefiles, MapInfo and Mi-
croStation file formats, AutoCAD DXF, PostGIS, SpatiaLite, Oracle Spatial and MSSQL Spatial databases, and
many more. GRASS vector and PostgreSQL support is supplied by native QGIS data provider plugins. Vector
data can also be loaded in read mode from zip and gzip archives into QGIS. As of the date of this document,
69 vector formats are supported by the OGR library (see OGR-SOFTWARE-SUITE in U O [0 Web U ). The
complete list is available at http://www.gdal.org/ogr/ogr_formats.html.

OO0 O: Not all of the listed formats may work in QGIS for various reasons. For example, some require external
commercial libraries, or the GDAL/OGR installation of your OS may not have been built to support the format

you want to use. Only those formats that have been well tested will appear in the list of file types when loading a
vector into QGIS. Other untested formats can be loaded by selecting * . x.

GRASSOOOOOOO0OO0O0OO0DOO0O0O0O0D00 GRASSGISOOO OOOOOOOOO.

This section describes how to work with several common formats: ESRI shapefiles, PostGIS layers, SpatiaLite
layers, OpenStreetMap vectors, and Comma Separated data (CSV). Many of the features available in QGIS work
the same, regardless of the vector data source. This is by design, and it includes the identify, select, labeling and
attributes functions.

12.1.1 ESRI Shapefiles

The standard vector file format used in QGIS is the ESRI shapefile. Support is provided by the OGR Simple
Feature Library (http://www.gdal.org/ogr/).

U000 shapefile 00 000000000000 ODOODOO.000300000000A0:
1. .shpOOOOOOoOOoOooOooOooOoooOO.
2. .dbf00000dBase 00 ODOOOODDOO.
3. .shxOUODOOOO0OODOODOOOO.

Shapefiles 00000 .prjd0000000ODOO0ODOODOODOOOOODOOO,000D000O0000O0O
g000d0o0000o0oOoo.JgdooooDoooo0000o0oooooo, 000doooooooooo
O00000O.shapefile 0000000000000 O00O00O0O0O0OODD.O00O00O0OO0OO ESRI
technical specification at: http://www.esri.com/library/whitepapers/pdfs/shapefilepdf DO DO OO OODO.
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Loading a Shapefile

To load a shapefile, start QGIS and click on the ¥ Add Vector Layer ¢q6]bar button, or simply press Ctr1+Shift+V.
This will bring up a new window (see figure_vector_1).

™ Add vector layer

Source type

@® File () Directory ") Database ) Protocol

Encoding |UTF-8 =

Source
Dataset | Browse |
Help | | Cancel | [ Open

Figure 12.1: Add Vector Layer Dialog s}

From the available options check “%/ File. Click on [Browse]. That will bring up a standard open file dialog (see
figure_vector_2), which allows you to navigate the file system and load a shapefile or other supported data source.

The selection box Filter " allows you to preselect some OGR-supported file formats.

You can also select the encoding for the shapefile if desired.

2 Open an OGR Supported Vector Layer

|_I’| | « || Trabalho | QGIs || qgis_sample_data || shapefiles

Places Name v Size Modified
Q. search || airporks.shp 2.2KB 02/17/2009
@ Recently ... I alaska.shp 252.5KB 10/08/2008
& alex || builtups:shp 5.0KB 10/08/2008
& Desktop | | grassland.shp 1.1MB  10/09/2008
[ File System |1 lakes.shp 173.4KB 02/17/2009
[ Documents |1 landice.shp 898.1KB 10/09/2008
i Music || majrivers.shp 1.4 MB 10/09/2008
[ Pictures || pipelines.shp 11.3KB  10/09/2008
i@ Vvideos | | popp-shp 51.8KB  10/09/2008
& Downloads |- 1 railroads.shp 15.0KB  10/09/2008 ||~
| ESRI Shapefiles [OGR] S |
| Cancel | I Open ‘

Figure 12.2: Open an OGR Supported Vector Layer Dialog )

Selecting a shapefile from the list and clicking [Open] loads it into QGIS. Figure_vector_3 shows QGIS after
loading the alaska. shp file.

ooogd: ooog

ooboooboooboooboboobobooboooooboooboo.coboooboooboo0oooOooobooooDn
gbO,0000000000000bO0O0b0ob0oboocooboooan.

Once a shapefile 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
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Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

NPERLDR VESZR@EG %Y. PE - BW
¥ PP sRPPLRARR &6 N -ReBE=-0 -

Layers E5]
I_[jTJ Wy ? 3 j .ﬂ
& M alaska
-
$| Coordinate: | 1820702,7853663 | Scale [2.996.547 | v | @ Render EPSG:2964 € (A

Figure 12.3: QGIS with Shapefile of Alaska loaded A

legend and choosing Properties from the context menu. See section [J [J [J [0 [0 [0 O [J for more information on
setting symbology of vector layers.

OO000: oSXOOOooooooooooooooooooooooo

oSXUObOooOooooooobhoboboooOooooooboOobOobobOoOo File— Open Project 0 0
oboooooobooboobooob.obooooSh-0Db0000 open/saveJ0000O00O00OOOOOO0O
OO00D00O000.00000000000000000 “Volumes’ 00O0OO0D00OO returnO00O0D
gboboo.0o0booooboboooboobooooboooooboobooooobon.

Improving Performance for Shapefiles
To improve the performance of drawing a shapefile, 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.

oboocobOoboooobooboooooa:

* Load a shapefile by clicking on the ¥g Add VectorLayer to0]har button or pressing Ct r1+Shift+V.

* Open the Layer Properties dialog by double-clicking on the shapefile name in the legend or by right-clicking
and choosing Properties from the context menu.

¢ In the General tab, click the [Create Spatial Index] button.
Problem loading a shape .prj file

If you load a shapefile 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 within the General tab of the Layer Properties dialog
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of the layer by clicking the [Specify...] button. This is due to the fact that . prj 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 shapefile with QGIS, two different projection files are created: a .pr7j
file with limited projection parameters, compatible with ESRI software, and a . gp ] file, providing the complete
parameters of the used CRS. Whenever QGIS finds a . gp ] file, it will be used instead of the . prj.

12.1.2 Loading a MaplInfo Layer

‘v; To load a Maplnfo layer, click on the VC; Add Vector Layer 1o0]bar button; or type Ctr1+Shift+V, change the

file type filter Files of type B ‘Mapinfo File [OGR] (*.mif *.tab *. MIF *.TAB)’ and select the MapInfo
layer you want to load.

12.1.3 Loading an Arcinfo Binary Coverage

‘v; To load an ArcInfo Binary Coverage, click on the VC; Add Vector Layer to0]bar button or press Ctr1+Shift+V
to open the Add Vector Layer dialog. Select “%! Directory as Source type. Change the file type filter Files of type
"] to ‘Arc/Info Binary Coverage’. Navigate to the directory that contains the coverage file, and select it.

Similarly, you can load directory-based vector files in the UK National Transfer Format, as well as the raw TIGER
Format of the US Census Bureau.

1214 00000000000 OOO

000000000000 0oooo00ooo00oooo0ooo00nD -0oooooooooooon
000000ooooooooo.0goooooooooooo0oooooooooooooooooon
000dooooooooo0o0o0ogooooooooo0o0oo.ooooooooooooooooon
00.00000000O00O0oooDOO000000000g00ggggggggggg esvdd (Comma
Separated Values).

obooobOoboooobobooooo20b0000b00bobooooa:
- J000DOO0OO0OOODOOOODOObOOOOn
« J000DOUDOOD (WKDHUDOUOOOODOODOOoooooDo

QGIS allows you to load a delimited text file as a layer or ordinal table. But first check that the file meets the
following requirements:

l.JboooobooobooboooobooboboobOooooboooobobo.0cobOooog
ubooobobooboobooboooogn.

2. 000b0oooboooooboooooboooobooboooboooDOo.booboobbobobooo
ooooboooog.

3.xgOOyOooO@ooboooobooobooooobobo)ooooobooooooob.obooobo
goooboooo.

As an example of a valid text file, we import the elevation point data file elevp. csv that comes with the QGIS
sample dataset (see section U [ 0 O 00 0 [0 ):

X;Y; ELEV
-300120;7689960;13
-654360;7562040; 52
1640;7512840;3
[...]

obooooOobooooobobooooooboon:
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1. gbodoooboobogob ;@oobo)boobooboooobooboOo.0coboobooboog

gbogboobooobooooboooboo.

2. 00000000000.0000 x,yOODO “ELEV'O00O0O0O0OODOOOCOOOO.

j.oooMmuoobooboooooboooooobooboooonoa
4. X000 “X*0OO00ooOooooooooo.
S.ydboOo «“y“ooopbooooooooo.

obooobOoboooooboooooboooooonoo

Click the toolbar icon

.' Add Delimited Text Layer

in the Manage layers toolbar to open the Create a Layer from a

Delimited Text File dialog, as shown in figure_delimited_text_1.

- Create a Layer from a Delimited Text File

File Name |/data/Dropbox/Trabalho/QGIS/qqgis sample data/csv/elevp.csv

Layer name |elevp
File format

[] Comma

& Tab
Other delimiters

Record options

Field options [ Trim Fields

Geometry definition @ Point coordinates

X field |

) CSV (comma separated values)

Number of header lines to discard | 0

["] Discard empty Fields

| Browse... |

Encoding |UTF-8 =

@® Custom delimiters ) Regular expression delimiter

["] Space ["] Colon

Quote |"

& Semicolon
Escape |"
| & First record has field names
["] Decimal separator is comma

O Well known text (WKT) ) No geometry (attribute only table)

| Y field | ¥ | [C] DMS coordinates

Layer settings ["] Use spatialindex

X Y ELEV
1 -300120 7689960 13
2 -654360 7562040 52
3 1640 7512840 3

Help |

Figure 12.4: Delimited Text Dialog

[[] Use subset index ["] watch File

s

S

First, select the file to import (e.g., gqgis_sample_data/csv/elevp.csv) by clicking on the [Browse]
button. Once the file is selected, QGIS attempts to parse the file with the most recently used delimiter. To
enable QGIS to properly parse the file, it is important to select the correct delimiter. You can specify a delimiter

by activating v2/ Custom delimiters, or by
Expression field. For example, to change
character).

activating “*/ Regular expression delimiter and entering text into the
the delimiter to tab, use \t (this is a regular expression for the tab

Once the file is parsed, set Geometry definition to “2!Point coordinates and choose the X and Y fields from the

dropdown lists. If the coordinates are defined as degrees/minutes/seconds, activate the Cif DMS coordinates

checkbox.

Finally, enter a layer name (e.g., e Levp), as shown in figure_delimited_text_1. To add the layer to the map, click
[OK]. The delimited text file now behaves as any other map layer in QGIS.

gbooooboobooobooboo

DDDDDDDDDDDDD—iDDDDDDD.DDDDD

DDDDDDDDDAlsoiEIEIEIDD[IDDD.DDDDDDDDDDDDDDDDDDDDDDDDD

oono iDDDDDDDDDDDDD.
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If spatial information is represented by WKT, activate the 12/ Well Known Text option and select the field with the

WKT definition for point, line or polygon objects. If the file contains non-spatial data, activate “*/ No geometry
(attribute only table) and it will be loaded as an ordinal table.

Additionaly, you can enable:

. iIZIDDDDDIZIEIDDD gobobooobooboobgoooooboboboobobooobooon
ubogoogood.

. iDI]DDDDDDDDI:IDDD.

. & Watch file to watch for changes to the file by other applications while QGIS is running.

12.1.5 OpenStreetMap 0 0 [0

In recent years, the OpenStreetMap project has gained popularity 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 or local knowledge. To support this objective, QGIS provides suppport for
OSM data.

OpenStreetMap 00000000

QGIS integrates OpenStreetMap import as a core functionality.

OSMOUODOODOODOOO0OOCOO0O0OODOODOODOOOOCOOO0O000 000 — Openstreetmap —
Loaddata DO 0OO0D0OO. 00 JOSM O Overpass APIOD DO O0O0O0D0DOOO .osmXMLOOO
bobooboboobooboooobooboooobooobooon.

0000 000 — Openstreetmap — XML ODOOOOO0OO0O0OO0 0000 .osmO0O0O00O
spatialite J 0 OO0 O000O0O0O00O0O dOOOOOOOO.

* The menu Vector — Openstreetmap — Export topology to SpatiaLite then allows you to open the database
connection, select the type of data you want (points, lines, or polygons) and choose tags to import. This

creates a SpatialLite geometry layer that you can add to your project by clicking on the % Add Spatial.ite Layer

toolbar button or by selecting the ayél Add SpatiaLite Layer... option from the Layer menu (see section
SpatiaLite 0 [0 0).

12.1.6 PostGIS 0 0 O

PostGIS layers are stored in a PostgreSQL database. The advantages of PostGIS are the spatial indexing, filter-
ing and query capabilities it provides. Using PostGIS, vector functions such as select and identify work more
accurately than they do with OGR layers in QGIS.

ugbooooooooogan

.

contains the data. Begin by clicking on the {@D AddPosiGIS Layer to0]har button, selecting the @ Add PostGIS
Layer.. option from the Layer menu, or typing Ct r1+Shift+D. You can also open the Add Vector Layer dialog

The first time you use a PostGIS data source, you must create a connection to the PostgreSQL database that

and select “! Database. The Add PostGIS Table(s) dialog will be displayed. To access the connection manager,
click on the [New] button to display the Create a New PostGIS Connection dialog. The parameters required for a
connection are:

e Name: 000000 OOOO. Database DO O O00OODOOO0OODO.

e Service: hostname/port (U 0 00O O00OODOO0OO)OOODOOOOOOOODOOOOODOO.DOO
0000 pg_service.confOUOOOOODOO
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* Host: Name of the database host. This must be a resolvable host name such as would be used to open a
telnet connection or ping the host. If the database is on the same computer as QGIS, simply enter ‘localhost’
here.

e Port: PostgreSQL DO OO O0O000O0O0O0D0OO0O0OOCOO0O0OO0DOOO0O0. 000000000 5432
oo.

- JO0bOoob:bO00b00b0On

* SSL mode: How the SSL connection will be negotiated with the server. Note that massive speedups in
PostGIS layer rendering can be achieved by disabling SSL in the connection editor. The following options
are available:

- Disable: 00D OOO00O SSLOOODOOOOODOO
—alow: SSLOOOO0OOOO0OODOOOOODOOOO SSLOOOOO0OOOOOOO0.

—prefer (DODO0OOODO):SSLOOOOOOOOOODOCO.00000000SSLOODOOOO
gooooo.

—require: SSLOOOOOODOODOOOOODO.
e Username: 00 00000000 O0DOODOOODOO.
e Password: 000000000 000DO0O Username 000000 OO0OOOO.
boboobobooobooobobooooboobooooboon:

. iDI:II:II:IDDD
. iDI:II:II:ID[ID[I
. i:guilabel: geometry_columns OO0 OO0 O0O0OOOOOOO

iDDDDDDDDDDD(GEOMETRY)I]I]I]I]DDDDD

. i:guilabel:‘‘public’IZID[]D[I[I[IIZIIZIDD‘
. iDIZII]DDDDD[I[IDDDDDDDDI]IZI

. iDI:IIZIIZID[I[I[I[I[II:IDI:JI:JI:JI:JIZ]IZ]IZI

gboooboobOobooobooooboobOo ooboo]joooobooobooobooobOoooobo
gooooao.

PostGISO OO O OOODO

'D Once you have one or more connections defined, you can load layers from the PostgreSQL database. Of
course, this requires having data in PostgreSQL. See section PoszgreSQL [ 0 O 0 00O 00 OO for a discussion
on importing data into the database.

PostGISOOODOOOOOOODOOOOOOODOOOOODOOOOOO

* If the Add PostGIS layers dialog is not already open, selecting the “@ Add PostGIS Layer... option from the

Layer menu or typing Ct r1+Shi ft+D opens the dialog.
0000000000000 000O000 [Cennect]DOOOODOODOOO.

iDDI]DDDDDDDIZIDDI]DDI]DDI]DDDDD[I[IDI:IDDDDDD

« JOOoonoo iLS’earchOptionsElDDDI:IDDI:]I:IDDDI:IDDI:IDDI:]I:II:IDDI:ID,[II:I[Build
queryl U0 OO00ODO0 Querybuilder 00O O0O00OODOOOOO.

oboooboooobooboooooboboooooboooooboon.
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000000000000, shift000000O0DOOOOOO0OOO0ODbLOObOObOObO0000
OO0D00OD0.PostgreSQLO DO OODOOODOOOODOOODOOOODOOODOOODOODOODODOO
gbogboodgoaboabood.

- [00]0000O0DO0O0O0C0OOODOOO0OOODOOOOOD0OO

O0000¢: PostGIS OO0

Normally, a PostGIS layer is defined by an entry in the geometry_columns table. From version 0.9.0 on, QGIS
can load layers that do not have an entry in the geometry_columns table. This includes both tables and views.
Defining a spatial view provides a powerful means to visualize your data. Refer to your PostgreSQL manual for
information on creating views.

PostgreSQLO OO OOOOOOOO

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 any
QGIS messages and give you direction on changing the PostgreSQL table or view definition to allow QGIS to
load it.

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).

If the PostgreSQL layer is a view, the same requirement exists, but views do not 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).

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. It can make sense to disable this option when you use expensive views.

O0000: Backup of PostGIS database with layers saved by QGIS

If you want to make a backup of your PostGIS database using the pg_dump and pg_restore commands
the default layer styles as saved by QGIS are failing to restore afterwards. You need to set the XML option to
DOCUMENT and the restore will work.

12.1.7 PostgreSQLO OO0 0000000

Data can be imported into PostgreSQL/PostGIS using several tools, including the SPIT plugin and the command
line tools shp2pgsql and ogr2ogr.

DBOOOOO

QGIS comes with a core plugin named DB Manager 1t can be used to load shapefiles and other data formats, and
it includes support for schemas. See section DB [1 U [ 0 O O 0 O O O for more information.
shp2pgsql

PostGIS O shapefile J PostGISO OO O OOODO shp2pgsql 000D 0D 0O0O0OOOOOOOOODO.OOO
lakes.shp OO0 shapefile J gis_data OO0 PostgreSQLO OO DOODOODOODOOOODOOO
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gooooobooog:

shp2pgsgl -s 2964 lakes.shp lakes_new | psgl gis_data

U000 gis_dataOO0O0OO0OO00DO lakes_newOOOOOOOOO0ODOOO0OOOOCOD.O000O0DOO
o264 0000000000 SRIDOOOOD.O00ODOO0OOOOODOOOOOODOOOOODO
gboooboobboaobooan.

OO00: PestGISOOOODOOOOODOOOODOOO

U0000000 shp2pgsql DO OO OO PostGIS-O0 OO0 OONO shapefile 0 DO DO O0O00O0O00OODO0O
OO0000DO:pgsql2shp. OOOO0ODO0O PostGISODOOOOODOOOODOOOODOOOOODO.

ogr2ogr

Besides shp2pgsql and DB Manager, there is another tool for feeding geodata in PostGIS: ogr2ogr. This is part
of your GDAL installation.

shapefile 0 PostGIS OO OO0 0ODOO00ODODOOODOOOODOO:

ogr2ogr —-f "PostgreSQL" PG:"dbname=postgis host=myhost.de user=postgres
password=topsecret" alaska.shp

000000 shapefilealaska.shp O OO0 myhost.de. O PostGISO O OO OO postgis 0 0 OO postgres
OO0000 wpsecree 0O ODOOOOO.

O PostGISOODOOODOOOOD OGRO PostgreSQLO O D OODOOOODOOOODOOOODODOOOD.O
oooooooooooooood (QDDD)

ogrinfo —--formats | grep -i post

O0O00O00OD00O INSERTINTOO O OOOUODOO PostgreSQL O COPY -command DO OO DO OO O
goooboobooooboboboooobooboo@oooo &D XDDDDDDDD):

export PG_USE_COPY=YES

ogr2ogr [l shp2pegsl D 000000000 0DOO0O000OO0O0O.00000D0000O0000DOOOD
OO00000000000SQLO00O CREATEINDEXOOOOOOODODODDODO (@MOoOoOoooo o
oooooobobo booooooon).

gboooboooogad

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 searches of the data (GiST index information is taken from the PostGIS documentation available at
http://postgis.refractions.net).

GISTOOOO0OO0OOO000OO0OO0O00DOO0O000o0O0

CREATE INDEX [indexname] ON [tablename]
USING GIST ( [geometryfield] GIST_GEOMETRY_OPS );

uboboobdboboboboboobobobobobobo.oobobobooboobobd vAcuuM
ANALYZEOOOOOOOOOOOO.0000 PostGISOOODOODOODOOO (POSTGIS-PROJECT [ I
OWweb)oooooog.

ubooobooboooooboooooao
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gsherman@madison:~/current$ psql 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) ;
CREATE INDEX

gis_data=# VACUUM ANALYZE alaska_lakes;

VACUUM

gis_data=# \gq

gsherman@madison:~/currents$

1218 00 180° O OODODOOODOOO

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 will see two far, distinct locations, that should appear near each other. In
Figure_vector_4, 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.

Quantum GIS - 1.2,0-Daphnis:

Fle Edit View Layer Plugins Tools Help

T EmEd SRR PPRPE URE#Q{(AARAQAQAULO P LIS RORR
ZodNRo fyD ODEBERPALAOS I @D ulBri ~~98098BA0N

Layers ®
< @ @8 gshhs land nz LL
. )

v @ . nz_Sdeg_grid_LL

8 255453 Scae @ Render fig

Figure 12.5: Map in lat/lon crossing the 180 ° longitude line o)

OO00000000000000 PostGIS O ST_Shift Longitude D 0000000000000 OODO
ooooooooooooOoo0oooooOobo0oooooOooOo/oDoob0Oo, 000000 <0° 000 360°
ooooo0o.00000o0° -360° 00000 180° DO00ODOOOODOOOODO.

R

Figure 12.6: OO 180° OO OO OO ST_Shift Longitude 00O OODOOO
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good

- DBOOOOODOOOOOOODOODN PostGIS (PostgreSOL OO OO OOOOOO)O0O0O0O0O0OO
ooog.

c PostGISODOODOODOODOOODOOODDODODODOOODOODOOODOOODOOO (@MOoOoDOO
“TABLE’O0 00000000 PostGISOODOODODOOOOOODODOOONO): gis_data=# update
TABLE set the_geom=ST_Shift_Longitude (the_geom) ;

- JO00O0O0OO0O0OO0OOOOOO0O0O0OOOODOO0O0OOODODOOOOO,000O0O0b0O0O0OOn
00O00b000b0Oo0bOoobgo (Figure_vector S).

12.1.9 SpatiaLite 0 0 O

/% The first time you load data from a SpatiaLite database, begin by clicking on the /% Add SpatiaLite Layer

toolbar button, or by selecting the % Add SpatiaLite Layer.. option from the Layer menu, or by typing
Ctrl+Shift+L. This will bring up a window that will allow you either to connect to a SpatiaLite database
already known to QGIS, which you can 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 with a . sglite extension.

O0O00000 SpatiaLite 00000000000 DODOCOOOO0O0O0O0O0O0OOOOOD.DODOCOOOOD
OooooD.,000000000000000D00000, ‘SpatiaLite OOO000DOOOO CRSOD
O0O0O00O0.SQLite 0 DODOUODLOOOODUODOOOD,D000O0 SPATIALITE=YESO OGRODO
o00oobo0obo0oob0oboooob0o0oob0ob.0o000nD OGRO SpatiaLite OO O0OD0ODODO
OOO0O0Oooooadgd. http://www.gdal.org/ogr/drv_sqlitehtml DO O OO OOO.

QGIS also supports editable views in SpatiaLite.

00 SpatiaLite 000000

OO0 Spatia D00 D0OOD0O0OO0OOOOOO0OOO OO Spatialite 0000 00.00000000.

OO000: SpatiaLite D OO O00O0O0OOOO

For Spatialite data management, you can also use several Python plugins: QSpatiaLite, Spatialite Manager or
DB Manager (core plugin, recommended). If necessary, they can be downloaded and installed with the Plugin
Installer.

12.1.10 MSSQL Spatial 0 0 O

R QGIS also provides native MS SQL 2008 support. The first time you load MSSQL Spatial data, begin by

clicking on the R Add MSSQL Spatial Layer to0]bar button or by selecting the E Add MSSQL Spatial Layer... option
from the Layer menu, or by typing Ct r1+Shift+M.

12.1.11 Oracle Spatial 0 0 O

The spatial features in Oracle Spatial aid users in managing geographic and location data in a native type within
an Oracle database. QGIS now has support for such layers.
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gboooboooobooobo

QJ The first time you use an Oracle Spatial data source, you must create a connection to the database that

contains the data. Begin by clicking on the Q;l Add Oreale Spatial Layer to0]bar button, selecting the Q;l Add Orcale
Spatial Layer... option from the Layer menu, or typing Ct r1+Shift+0. To access the connection manager, click
on the [New] button to display the Create a New Oracle Spatial Connection dialog. The parameters required for
a connection are:

e Name: 000000 O0D00OO. Database D0 O0O00O00O0OO00OODO.
e Database Oracle 1O OO0 OO SID OO0 SERVICE_NAME.

e Host: Name of the database host. This must be a resolvable host name such as would be used to open a
telnet connection or ping the host. If the database is on the same computer as QGIS, simply enter ‘localhost’
here.

« Port: Oracle 0 00000000 0ODOOO0COCOOO0OOOOODO.000000000O0 152100.

e Username: U0 00000000 OO0O0OOOOO.

e Password: 0000000000 0ODOO Username D0 O0DOO0O0OODOODOOO.
gbboobodgboooooboobobobooboaoboobod:

. iSaveUsernameDDDDDDIZII]DDDDDDI]|]|:|DDDD[I[IIZIDDDDDDDI].
. iSavePasswordl]DDI]|]|:|DDDDDDIZII:IDDDDDI]I]I]DDDDDD[IDI:IDD.

. nly look in meta data table all_sdo_geom_metadata
iOll ki d. ble O all_sdo_g data OO OOOOO0OO0OOOOOOOOOOO
godooooooo.ooooooooooooooooooooooooooooon.

. iOrzlylookforuser’s1‘ablesDDDDDDDDDDD[II][II]DDDDDDI:II]I:II:IDDDDDDD
ooooo.

iAlsolistmbleswithnogeometryDIZIDDI]DI]DDI]DI:IDI:IDDDDDD[IDIIIDI:IDDDD
oooo.

. iUse estimated table statistics for the layer metadata Oracle U0 0 0000000000 O0ODOO0O
goo0ooOoooOobD.000boo00oOoobooo0, 000000 bo,b0o0b00DO0o0ooO0oOooDo
00 .000000000000000DO0O000O0o000DooOo00ooo0o0.ocooooooo
0000000000000 0D00O00000o0oDoOo:000 all_tablesnum_rows 0000000
0.000000000000000000000000 SDO_TUNE.EXTENTS_ OFOOOOOO
000.00000000000000 NULLODOO 100000000000000.

. iOrzlyexistinggeometrytypesI:JDI:J[II:J[II:J[II:JDI:JDI:JDI:JDI:JDI:JDI:JDI:J[II:J[II:JDI:JDI:J
oono.

ooooooooooobooooooooboooo booooljoboooooobooooooDooboOoooD
googoao.

OO000: QGISCOO0O00OOOO0oood

Depending on your computing environment, storing passwords in your QGIS settings may be a security risk.
Passwords are saved in clear text in the system configuration and in the project files! Your customized settings for
QGIS are stored based on the operating system:

. &DD obooobOobooobooboon (geis2/00000000O.
- &000D00000D0ODOO0.

76 Chapter12. 000000000



QGIS User Guide, D O 00O 2.8

ORACLE Spatial OO0 O O0O0OO

QJ Once you have one or more connections defined, you can load layers from the Oracle database. Of course,
this requires having data in Oracle.

ORACLE Spatial 0 D00 0D0O0O0OO0ODODOODOOOODOOODODO0ODbOOObOOOon
If the Add Oracle Spatial layers dialog is not already open, click on the QJ Add Oracle Spatial Layer ¢6,]har
button.

- 000000D0DO00O0DOO0OO0DOO [Comnect] JODOOOODODO.

iDI:IIZIDD[I[I[I[I[II:IDI:JI:JI:JI:JI:JDIZIIZIDD[I[I[I[I[II:II]I:JI:JI:JI:JI:JD

oooooo iSearchOptionlelDDDI]I]DDDDD[IDD[II]DDDDDD[IDD,DD[Build
query] 0000000 Querybuilder 00O O00ODOOOODO.

uboooboooobobooooobooooobooboooboobon.

gbobooboboboboboo.snift0dboobooboooboobobooooobobobo
ObOOo0Oob0goO. pestgreSQLOOOODOOOODOODOODOOOOOOOOODOOOOOOOOO
oo oooooob boooooon.

[ODOJj00DbO0O000DboO0ooooo0oooDoboOoooDo

O O000: Oracle Spatial O O O
OO ORACLE Spatial 0 0 00 USER_SDO_METADATA 0000000000000 O0O0O0OO.

12.2 The Symbol Library

12.2.1 Presentation

The Symbol Library is the place where users can create generic symbols to be used in several QGIS projects. It
allows users to export and import symbols, groups symbols and add, edit and remove symbols. You can open it
with the Settings — Style Library or from the Style tab in the vector layer’s Properties.

Share and import symbols

Users can export and import symbols in two main formats: qml (QGIS format) and SLD (OGC standard). Note
that SLD format is not fully supported by QGIS.

l shareitem digplays a drop down list to let the user import or export symbols.

Groups and smart groups

Groups are categories of Symbols and smart groups are dynamic groups.

To create a group, right-click on an existing group or on the main Groups directory in the left of the library. You
can also select a group and click on the @ additem pytton,

To add a symbol into a group, you can either right click on a symbol then choose Apply group and then the group

name added before. There is a second way to add several symbols into group: just select a group and click .
and choose Group Symbols. All symbols display a checkbox that allow you to add the symbol into the selected
groups. When finished, you can click on the same button, and choose Finish Grouping.
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Create Smart Symbols is similar to creating group, but instead select Smart Groups. The dialog box allow user
to choose the expression to select symbols in order to appear in the smart group (contains some tags, member of
a group, have a string in its name, etc.)

Add, edit, remove symbol

With the Style manager from the [Symbol] "/ menu you can manage your symbols. You can @ additem |

Fo.. . .
eredititem (= remove item l shareitem — \arker’ symbols, ‘Line’ symbols, ‘Fill’ patterns and ‘colour ramps’

can be used to create the symbols. The symbols are then assigned to ‘All Symbols’, ‘Groups’ or ‘Smart groups’.
For each kind of symbols, you will find always the same dialog structure:

* at the top left side a symbol representation

* under the symbol representation the symbol tree show the symbol layers

* at the right you can setup some parameter (unit,transparency, color, size and rotation)

* under these parameters you find some symbol from the symbols library

The symbol tree allow adding, removing or protect new simple symbol. You can move up or down the symbol
layer.

More detailed settings can be made when clicking on the second level in the Symbol layers dialog. You can define
Symbol layers that are combined afterwards. A symbol can consist of several Symbol layers. Settings will be
shown later in this chapter.

O 00OD0: Note that once you have set the size in the lower levels of the Symbol layers dialog, the size of the
whole symbol can be changed with the Size menu in the first level again. The size of the lower levels changes

accordingly, while the size ratio is maintained.

12.2.2 Marker Symbols

Marker symbols have several symbol layer types:
* Ellipse marker
* Font marker
* Simple marker (default)
* SVG marker
* Vector Field marker
The following settings are possible:

* Symbol layer type: You have the option to use Ellipse markers, Font markers, Simple markers, SVG markers
and Vector Field markers.

* colors

* Size

e Qutline style

* Outline width

* Angle

* Offset X,Y: You can shift the symbol in the x- or y-direction.
* Anchor point

* Data defined properties ...
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12.2.3 Line Symbols

Line marker symbols have only two symbol layer types:
* Marker line
 Simple line (default)

The default symbol layer type draws a simple line whereas the other display a marker point regularly on the line.
You can choose different location vertex, interval or central point. Marker line can have offset along the line or
offset line. Finally, rotation allows you to change the orientation of the symbol.

The following settings are possible:
* colour
* Pen width
* Offset
e Pen style
* Join style

e Cap style

.= Use custom dash pattern
* Dash pattern unit

¢ Data defined properties ...

12.2.4 Polygon Symbols

Polygon marker symbols have also several symbol layer types:

* Centroid fill

* Gradient fill

* Line pattern fill

¢ Point pattern fill

* Raster image fill

* SVGill

* Shapeburst fill

* Simple fill (default)

¢ Qutline: Marker line (same as line marker)

¢ Outline: simple line (same as line marker)
The following settings are possible:

* Colors for the border and the fill.

* Fill style

* Border style

* Border width

e Offset XY

e Data defined properties ...
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Using the color combo box, you can drag and drop color for one color button to another button, copy-paste color,
pick color from somewhere, choose a color from the palette or from recent or standard color. The combo box
allow you to fill in the feature with transparency. You can also just click on the button to open the palettte dialog.
Note that you can import color from some external software like GIMP.

With the ‘Raster image fill’ you can fill polygons with a tiled raster image. Options include (data defined) file
name, opacity, image size (in pixels, mm or map units), coordinate mode (feature or view) and rotation.

‘Gradient Fill’ Symbol layer type allows you to select between a “%! Two color and '/ Color ramp setting. You

can use the & Feature centroid as Referencepoint. All fills ‘Gradient Fill* Symbol layer type is also available
through the Symbol menu of the Categorized and Graduated Renderer and through the Rule properties menu of
the Rule-based renderer. Other possibility is to choose a ‘shapeburst fill” which is a buffered 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.

It is possible to only draw polygon borders inside the polygon. Using ‘Outline: Simple line’ select = Draw line
only inside polygon.

12.2.5 Color ramp

You can create a custom color ramp choosing New color ramp... from the color ramp drop-down menu. A dialog
will prompt for the ramp type: Gradient, Random, colorBrewer, or cpt-city. The first three have options for number

of steps and/or multiple stops in the color ramp. You can use the . Invert option while classifying the data with
a color ramp. See figure_symbology_3 for an example of custom color ramp and figure_symbology_3a for the
cpt-city dialog.

(<] Gradient color ramp

Color 1 S -
Color 2 LI
Type Continuous  *

® multiple stops

Color Offset (%) v | Addstop |
B #0000fF 25
#55FF00 50 Remove stop
#FFFFOD 75
Preview

Cancel oK

Figure 12.7: Example of custom gradient color ramp with multiple stops A

The cpt-city option opens a new dialog with hundreds of themes included ‘out of the box’.

123 0000000000000

The Layer Properties dialog for a vector layer provides information about the layer, symbology settings and
labeling options. If your vector layer has been loaded from a PostgreSQL/PostGIS datastore, you can also alter
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cpt-city color ramp

Selections by theme All by author
e All Ramps (592)
All Ramps m um FE - B =
Bathymetry dkbluered summer cbacBrBG  ¢bacBrBG11
Blues
Discord
» Diverging
» Greens cbacPiYG cbacPRGn cbacPuor cbacRdBu
Greys A
> QGIS ]
Precipitation 3
» Reds cbacRdGy  cbacRdYlBu cbacRdYlGn cbacSpectral
Temperature
Topography
Topography/bathymet:
Tn:: ogf thpe {i:t) pzlettg cbcBrBG 3t c3t3 garish14
Top of the (svg) palettes
» Transparency

Selection and preview | Information

Palette

Path |

License |

["] save as standard gradient | Help || cancel | oK

Figure 12.8: cpt-city dialog with hundreds of color ramps A
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the underlying SQL for the layer by invoking the Query Builder dialog on the General tab. To access the Layer
Properties dialog, double-click on a layer in the legend or right-click on the layer and select Properties from the
pop-up menu.

X Layer Properties - regions | General

w Layerinfo

A‘Bf General
% sty Layer name |regions displayed as |regions

¢ style

Layer source DOS1/Alexandre/Dropbox/Trabalho/QGIS/qgis_sample_data/shapefiles/regions.shp
€% Labels

~

Data source encoding | Systemn L

E= Fields

w Coordinate reference system

c‘l Rendering

- Display

{}C'a Actions

EPSG:2964 - NAD27 / Alaska Albers | Specify... |

| Create spatial index | | Update extents |

+ 4 Joins v Scale dependent visibility
Maximum r -2 147 483 648:1 Minimum 1:100 000 000
IE® piagrams (inclusive) ¢ = == = (exclusive) ¢ S
Current Current

G’ Metadata

w Feature subset

| Query Builder |

Load Style ... ||  Ssave AsDefault || Restore DefaultStyle | | Save Style v |

| Help | | Apply || Cancel _,[ oK

Figure 12.9: Vector Layer Properties Dialog o)

1231 00000000

The Style menu provides you with a comprehensive tool for rendering and symbolizing your vector data. You can
use Layer rendering — tools that are common to all vector data, as well as special symbolizing tools that were
designed for the different kinds of vector data.

Renderers

The renderer is responsible for drawing a feature together with the correct symbol. There are four types of
renderers: single symbol, categorized, graduated and rule-based. There is no continuous color renderer, because it
is in fact only a special case of the graduated renderer. The categorized and graduated renderers can be created by
specifying a symbol and a color ramp - they will set the colors for symbols appropriately. For point layers, there
is a point displacement renderer available. For each data type (points, lines and polygons), vector symbol layer
types are available. Depending on the chosen renderer, the Style menu provides different additional sections. On
the bottom right of the symbology dialog, there is a [Symbeol] button, which gives access to the Style Manager
(see Presentation). The Style Manager allows you to edit and remove existing symbols and add new ones.

After having made any needed changes, the symbol can be added to the list of current style symbols (using
[Symbol] 'I\ Save in symbol library), and then it can easily be used in the future. Furthermore, you can use
the [Save Style] 1" button to save the symbol as a QGIS layer style file (.qml) or SLD file (.sld). SLDs can be
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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. That means that categorized or graduated styles
are converted to rule-based. If you want to preserve those renderers, you have to stick to the QML format. On the
other hand, it can be very handy sometimes to have this easy way of converting styles to rule-based.

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.

If the datasource of the layer is a database (PostGIS or Spatialite for example), you can save your layer style inside
a table of the database. Just click on Save Style comboxbox and choose Save in database item then fill in the
dialog to define a style name, add a description, an ui file and if the style is a default style. When loading a layer
from the database, if a style already exists for this layer, QGIS will load the layer and its style. You can add several
style in the database. Only one will be the default style anyway.

[ ] save style in database

Style Name |Alaska_regions

o Alaska regions boundaries with
Description || abels

Optionally pick an input Form for attribute editing
(QT Designer Ul format), it will be stored in the
database

ul open...
& Use as default style For this layer

Cancel | [ QK |

Figure 12.10: Save Style in database Dialog )

gbood: oooobooooboooooon
gboobooboobobobobooooboooboobobobooobo,bo0o,0boboobobooobo.

Single Symbol Renderer

The Single Symbol Renderer is used to render all features of the layer using a single user-defined symbol. The
properties, which can be adjusted in the Style menu, depend partially on the type of layer, but all types share the
following dialog structure. In the top-left part of the menu, there is a preview of the current symbol to be rendered.
On the right part of the menu, there is a list of symbols already defined for the current style, prepared to be used
by selecting them from the list. The current symbol can be modified using the menu on the right side. If you
click on the first level in the Symbol layers dialog on the left side, it’s possible to define basic parameters like Size,
Transparency, color and Rotation. Here, the layers are joined together.

In any spinbox in this dialog you can enter expressions. E.g. you can calculate simple math like multiplying the
existing size of a point by 3 without resorting to a calculator.

If you click on the second level in the Symbol layers dialog a ‘Data-defined override’ for nearly all settings is
possible. When using a data-defined color one may want to link the color to a field ‘budged’. Here a comment
functionality is inserted.

/+ This expression will return a color code depending on the field value.
* Negative value: red

* 0 value: yellow

* Positive value: green

*/
CASE
WHEN value < 0 THEN ’#DC143C’ -- Negative value: red
WHEN value = 0 THEN ’#CCCCO00’ -- Value 0: yellow
ELSE ' #228B22’ -— Positive value: green
END
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Layer Properties - rivers | Style

\ General % single symbol  :

& style Unit Millimeter =
& Labels S Transparency 0% |-/ width 1.50000 -
Color I | -
&5 Fields =
, Symbols in group » || Open Library
Rendering ¥ Line
- Display > m Marker line — eeenenee 1@ =
@ faETETE Bridlewz Caminhc Canal Canal ri | Crossing H
c oins e ———— - e :
& (=) @ | | v Save | Construction road Advanced ~
IE® piagrams )
w Layer rendering
@ Metadata Layer transparency A 0
Layer blending mode Normal | Feature blending mode Normal =
Load Style ... Save As Default Restore Default Style Save Style -
Help Apply Cancel [ oK J

)

Figure 12.11: Single symbol line properties <2

Symbol layer type Simple marker

Colars Fill [_E] ‘@ Border [—E] @
8=.3 : @

Size

Cutline style Solid Line

Outline width ' 0.000000 =K =1
Angle 0,00 =

OffsetX,Y  0.000000 = 0.000000 =K =8
Anchor point | HCenter - '@ VCenter

>

Figure 12.12: Expression in Size spinbox &2

Figure 12.13: Data-defined symbol with Edit... menu
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Categorized Renderer

The Categorized Renderer is used to render all features from a layer, using a single user-defined symbol whose
color reflects the value of a selected feature’s attribute. The Style menu allows you to select:

* The attribute (using the Column listbox or the & Ser column expression function, see Expressions)
* The symbol (using the Symbol dialog)
* The colors (using the color Ramp listbox)

Then click on Classify button to create classes from the distinct value of the attribute column. Each classes can
be disabled unchecking the checkbox at the left of the class name.

You can change symbol, value and/or label of the class, just double click on the item you want to change.

Right-click shows a contextual menu to Copy/Paste, Change color, Change transparency, Change output unit,
Change symbol width.

The [Advanced] button in the lower-right corner of the dialog allows you to set the fields containing rotation and
size scale information. For convenience, the center of the menu lists the values of all currently selected attributes
together, including the symbols that will be rendered.

The example in figure_symbology_6 shows the category rendering dialog used for the rivers layer of the QGIS
sample dataset.

Layer Properties - rivers | Style

¢ General * categorized

& style Column | NAM | > €
€3 Labels Symbol = Change... Color ramp | Random colors | [] Invert
Symbol =+ Value Label
B Fields y |
& AGASHASHOK RIVER AGASHASHOK RIVER
& Rendering & — AGIAPUK RIVER AGIAPUK RIVER
& — AKLUMAYUAK CREEK AKLUMAYUAK CREEK
® Display & — ALAGNAK RIVER ALAGNAK RIVER
. & — ALATNA RIVER ALATNA RIVER -
{;@ Actions
» 4 Joins Classify Add Delete Delete all Join Advanced ~
w Layer rendering
[ER® piagrams ;
Layer transparency 1) 0
(G Metadata
1 Layer blending mode | Normal * | Feature blending mode | Normal =
Load Style ... Save As Default Restore Default Style Save Style v
Help Apply Cancel || OK |

Figure 12.14: Categorized Symbolizing options )

Graduated Renderer

The Graduated Renderer is used to render all the features from a layer, using a single user-defined symbol whose
color 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, the Style tab allows you to select:
» The attribute (using the Column listbox or the & Set column expression function, see Expressions chapter)
* The symbol (using the Symbol Properties button)

* The colors (using the color Ramp list)
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Layer Properties - majrivers | Style

\‘..___.__ General % Graduated =

& style Column LENGTH v||E
an Labels Label Format | %1 -%2 m Decimal places | 3 S [ Trim

Symbol Change... Classes | 5 .
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/ .
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. 0.0152-0.0304 0.015-0.030m

I3 Actions ~
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[ 0.0608 - 0.0760 0.061-0.076m
IER® piagrams
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G’ Metadata

w Layer rendering

Layer transparency B 0
Layer blending mode MNormal * | Feature blending mode | Normal =
Load Style ... Save As Default Restore Default Style Save Style v
Help Apply Cancel || OK |

Figure 12.15: Graduated Symbolizing options s}

Additionally, 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 O 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
maximal;

* Standard Deviation: classes are built depending on the standard deviation of the values;
* Pretty Breaks: the same of natural breaks but the extremes number of each class are integers.

The listbox in the center part of the Style menu lists the classes together with their ranges, labels and symbols that
will be rendered.

Click on Classify button to create classes using the choosen mode. Each classes can be disabled unchecking the
checkbox at the left of the class name.

You can change symbol, value and/or label of the clic, just double clicking on the item you want to change.

Right-click shows a contextual menu to Copy/Paste, Change color, Change transparency, Change output unit,
Change symbol width.

The example in figure_symbology_7 shows the graduated rendering dialog for the rivers layer of the QGIS sample
dataset.

gooOd: ooboooooboo

Categorized and graduated thematic maps can now be created using the result of an expression. In the properties
dialog for vector layers, the attribute chooser has been augmented with a & Ser column expression function. So
now you no longer 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.
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Rule-based rendering

The Rule-based Renderer is used to render all the features from a layer, using rule based symbols whose color
reflects the assignment of a selected feature’s attribute to a class. The rules are based on SQL statements. 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.

The example in figure_symbology_8 shows the rule-based rendering dialog for the rivers layer of the QGIS sample
dataset.

To create a rule, activate an existing row by double-clicking on it, or click on ‘+” and click on the new rule. In the

Rule properties dialog, you can define a label for the rule. Press the = button to open the expression string
builder. In the Function List, click on Fields and Values to view all attributes of the attribute table to be searched.
To add an attribute to the field calculator Expression field, double click its name in the Fields and Values list.
Generally, you can use the various fields, values and functions to construct the calculation expression, or you can
just type it into the box (see Expressions). You can create a new rule by copying and pasting an existing rule with
the right mouse button. You can also use the ‘ELSE’ rule that will be run if none of the other rules on that level
match. Since QGIS 2.8 the rules appear in a tree hierarchy in the map legend. Just double-klick the rules in the
map legend and the Style menu of the layer properties appears showing the rule that is the background for the
symbol in the tree.

Layer Properties - majrivers | Style

. General Rule-based

& Style Label Rule Min. scale Max. scale Count D
- v [ Aniak River "DECRIPTION" ='Aniak River’

G2 Labels &  "LENGTH" <2000 "LENGTH" <2000

Field = "LENGTH" >= 2000 "LENGTH" >= 2000
e Fields @& = Other rivers ELSE
Q'/ Rendering
- Display
{;Q Actions ; 3 ,
+ 4 Joins @® || A = | | Refine current rules ~ | | Count features Rendering order...
IR Diagrams w Layer rendering

. Layer transparency & 0
q Metadata
Layer blending mode Normal | Feature blending mode | Normal =

Help Style ~ Apply Cancel || OK

Figure 12.16: Rule-based Symbolizing options )

Point displacement

The Point Displacement Renderer works to visualize all features of a point layer, even if they have the same
location. To do this, the symbols of the points are placed on a displacement circle around a center symbol.

gboo0d: ooooooboooobooboo

You have the option to export vector symbology from QGIS into Google *.kml, *.dxf and Maplnfo *.tab files. Just
open the right mouse menu of the layer and click on Save selection 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 Feature symbology —
or as Symbol layer symbology —. If you have used symbol layers, it is recommended to use the second setting.

Inverted Polygon

Inverted polygon renderer allows user to define a symbol to fill in outside of the layer’s polygons. As before you
can select subrenderers. These subrenderers are the same as for the main renderers.
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Layer Properties - airports | Style

% General | Point displacement = |

& style Center symbol: .
€3 Labels Renderer: | & single symbol =
Renderer settings...
B8 Fields 9
- : Displacement circles
Displa .
= Circle pen width: 0.40 N
@ Actions Circle color: | - |
. S |
¢ Joins Circle radius modification: 0.50 :
IER Diagrams Point distance tolerance: 100000.0000000 :
s
1 Metadata Labels
Label attribute: | IKO |
Label Fonkt: | Font...
Label color: (I ~ |

[] Use scale dependent labelling

Max scale denominator: -1

w Layer rendering

Layer transparency = 0
Layer blending mode | Normal * | Feature blending mode | Normal A
Load Style ... || save AsDefault | | Restore Default Style | | Save Style v |
| Help | | Apply || Cancel | [ oK ]

Figure 12.17: Point displacement dialog o)
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Layer Properties - regions | Style

\'-._ General Inverted polygons =

@ style sub renderer: % single symbol =
€M Labels Merge polygons before rendering (slow)
B Fields Unit Millimeter =
" Transparency 33% s -
4 Rendering
Color -
- Display
Symbols in group v | Open Library
(_@ Actions ¥ [ Fill
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] Diagrams corners diagonal dotted green land water wine
(1’ Metadata
® | = a | v Save Advanced ~
P Layer rendering
Help Style ~ Apply Cancel || OK

Figure 12.18: Inverted Polygon dialog A

O0000: Switch quickly between styles

Once you created one of the above mentioned styles you can right-klick on the layer and choose Styles — Add to
save your style. Now you can easily switch between styles you created using the Styles — menu again.

Heatmap

With the Heatmap renderer you can create live dynamic heatmaps for (multi)point layers. You can specify the
heatmap radius in pixels, mm or map units, choose a color ramp for the heatmap style and use a slider for selecting
a tradeoff between render speed and quality. When adding or removing a feature the heatmap renderer updates the
heatmap style automatically.

Color Picker

Regardless the type of style to be used, the select color dialog will show when you click to choose a color - either

border or fill color. This dialog has four different tabs which allow you to select colors by |E| color ramp | )

color wheel color swatches ‘;ﬁf color picker
s or .

Whatever method you use, the selected color is always described through color sliders for HSV (Hue, Saturation,
Value) and RGB (Red, Green, Blue) values. There is also an opacity slider to set transparency level. On the lower
left part of the dialog you can see a comparison between the current and the new color you are presently selecting
and on the lower right part you have the option to add the color you just tweaked into a color slot button.

;
With |E| colorramp o ywigh A color wheel you can browse to all possible color combinations. There are other

possibilities though. By using color swatches you can choose from a preselected list. This selected list is
populated with one of three methods: Recent colors, Standard colors or Project colors
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Figure 12.19: Color picker ramp tab 1)
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Figure 12.20: Color picker swatcher tab o)
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Another option is to use the f color picker yhich allows you to sample a color from under your mouse pointer at
any part of QGIS or even from another application by pressing the space bar. Please note that the color picker is
OS dependent and is currently not supported by OSX.

googd:

quick color picker + copy/paste colors

You can quickly choose from Recent colors, from Standard colors or simply copy or paste a color by clicking the
drop-down arrow that follows a current color box.

[

Copy color

Pick color
Choose color...

Figure 12.21: Quick color picker menu A

oooooooono
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* Layer blending mode and Feature blending mode: 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 below.

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 layer with another layer (e.g., you can use a hillshade
to texture another layer).

Dodge: Dodge will brighten and saturate underlying pixels based on the lightness of the top pixel. So,
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: This blend mode simply adds pixel values of one layer with the other. In case of values
above one (in the case of RGB), white is displayed. This mode is suitable for highlighting features.

Darken: This creates a resultant pixel that retains the smallest components of the foreground and
background pixels. Like lighten, the results tend to be jagged and harsh.

Multiply: Here, the numbers for each pixel of the top layer are multiplied with the corresponding
pixels for the bottom layer. The results are darker pictures.

Burn: Darker colors in the top layer cause the underlying layers to darken. Burn can be used to tweak
and colorise underlying layers.

Overlay: This mode combines the multiply and screen blending modes. In the resulting picture, light
parts become lighter and dark parts become darker.
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— Softlight: This is 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: Difference subtracts the top pixel from the bottom pixel, or the other way around, to
always get a positive value. Blending with black produces no change, as the difference with all colors
is zero.

— Subtract: This blend mode simply subtracts pixel values of one layer from the other. In case of negative
values, black is displayed.

1232 0000000

The " Labels core application provides smart labeling for vector point, line and polygon layers, and it only
requires a few parameters. This new application also supports on-the-fly transformed layers. The core functions
of the application have been redesigned. In QGIS, there are a number of other features that improve the labeling.
The following menus have been created for labeling the vector layers:

« 00O0OO
- 00

« 0O0O0O
- 00O

e [0
LERE

- 00O

Let us see how the new menus can be used for various vector layers. Labeling point layers

ah . P
Start QGIS and load a vector point layer. Activate the layer in the legend and click on the ® Layer Labeling Options

icon in the QGIS toolbar menu.

The first step is to activate the = Label this layer with checkbox and select an attribute column to use for labeling.
Click €. if you want to define labels based on expressions - See labeling_with_expressions.

The following steps describe a simple labeling without using the Data defined override functions, which are
situated next to the drop-down menus.

You can define the text style in the 7ext menu (see Figure_labels_1). Use the Type case option to influence the text
rendering. You have the possibility to render the text ‘All uppercase’, ‘All lowercase’ or ‘Capitalize first letter’.
Use the blend modes to create effects known from graphics programs (see blend_modes).

In the Formatting menu, you can define a character for a line break in the labels with the ‘Wrap on character’

function. Use the & Formatted numbers option to format the numbers in an attribute table. Here, decimal places
may be inserted. If you enable this option, three decimal places are initially set by default.

To create a buffer, just activate the . Draw text buffer checkbox in the Buffer menu. The buffer color is variable.
Here, you can also use blend modes (see blend_modes).

If the . color buffer’s fill checkbox is activated, it will interact with partially transparent text and give mixed
color transparency results. Turning off the buffer fill fixes that issue (except where the interior aspect of the buffer’s
stroke intersects with the text’s fill) and also allows you to make outlined text.

In the Background menu, you can define with Size X and Size Y the shape of your background. Use Size type to
insert an additional ‘Buffer’ into your background. The buffer size is set by default here. The background then
consists of the buffer plus the background in Size X and Size Y. You can set a Rotation where you can choose
between ‘Sync with label’, ‘Offset of label’ and ‘Fixed’. Using ‘Offset of label’ and ‘Fixed’, you can rotate the
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background. Define an Offset X,Y with X and Y values, and the background will be shifted. When applying
Radius X, Y, the background gets rounded corners. Again, it is possible to mix the background with the underlying
layers in the map canvas using the Blend mode (see blend_modes).

Use the Shadow menu for a user-defined Drop shadow. The drawing of the background is very variable. Choose
between ‘Lowest label component’, ‘Text’, ‘Buffer’ and ‘Background’. The Offser angle depends on the orienta-

tion of the label. If you choose the & 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. You can influence the appearance of the
shadow with the Blur radius. The higher the number, the softer the shadows. The appearance of the drop shadow
can also be altered by choosing a blend mode (see blend_modes).

Choose the Placement menu for the label placement and the labeling priority. Using the "% Offset from point
setting, you now have the option to use Quadrants to place your label. Additionally, you can alter the angle of
the label placement with the Rotation setting. Thus, a placement in a certain quadrant with a certain rotation is
possible. In the priority section you can define with which priority the labels are rendered. It interacts with labels
of the other vector layers in the map canvas. If there are labels from different layers in the same location then the
label with the higher priority will be displayed and the other will be left out.

In the Rendering menu, you can define label and feature options. Under Label options, you find the scale-based

visibility setting now. You can prevent QGIS from rendering only selected labels with the g Show all labels for
this layer (including colliding labels) checkbox. Under Feature options, you can define whether every part of a
multipart feature is to be labeled. It’s possible to define whether the number of features to be labeled is limited

and to . Discourage labels from covering features.

X Layer labeling settings
|
B Label this layer with  NAME v | |& L
¥ Text/Buffer sample
Lorem |psum f
Lorem Ipsum| b = v
e Text Text style
ab :
22 Formatting )
Font DejaVu 5ans =
sbe Buffer ! &
@ Background| | style NE=S
4 Shadow
## Placement ugiséE & &
/ Rendering || size 9,0000 €
Points -l | mmwnaem AAF
“FAIR INTL
color - e | &
Transparency [} 0% K =8 [
(;EELSON AFB
Type case No change k=1
spacing letter | 0,0000 €
G winrd | noANON R
Apply Cancel | [ OK E v

e ——— ST e eee)0 | v | & Render @ EPSG2964 @

Figure 12.22: Smart labeling of vector point layers )

Labeling line layers
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The first step is to activate the g Label this layer checkbox in the Label settings tab and select an attribute column
to use for labeling. Click &-- if you want to define labels based on expressions - See labeling_with_expressions.

After that, you can define the text style in the 7ext menu. Here, you can use the same settings as for point layers.
Also, in the Formatting menu, the same settings as for point layers are possible.

The Buffer menu has the same functions as described in section labeling_point_layers.

The Background menu has the same entries as described in section labeling_point_layers.

Also, the Shadow menu has the same entries as described in section labeling_point_layers.

In the Placement menu, you find special settings for line layers. The label can be placed "%/ Parallel, ') Curved
or '/ Horizontal. With the "%/ Parallel and ' Curved option, you can define the position & Above line, &

On line and . Below line. It’s possible to select several options at once. In that case, QGIS will look for the
optimal position of the label. Remember that here 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_2).

You can set up a minimum distance for repeating labels. Distance can be in mm or in map units.

Some Placement setup will display more options, for example, Curved and Parallel Placements will allow the user
to set up the position of the label (above, below or on the line), distance from the line and for Curved, the user can
also setup inside/outside max angle between curved label. As for point vector layers you have the possibility to
define a Priority for the labels.

The Rendering menu has nearly the same entries as for point layers. In the Feature options, you can now Suppress
labeling of features smaller than.

Labeling polygon layers

The first step is to activate the = Label this layer checkbox and select an attribute column to use for labeling.
Click & if you want to define labels based on expressions - See labeling_with_expressions.

In the Text menu, define the text style. The entries are the same as for point and line layers.
The Formatting menu allows you to format multiple lines, also similar to the cases of point and line layers.
As with point and line layers, you can create a text buffer in the Buffer menu.

Use the Background menu to create a complex user-defined background for the polygon layer. You can use the
menu also as with the point and line layers.

The entries in the Shadow menu are the same as for point and line layers.

In the Placement menu, you find special settings for polygon layers (see Figure_labels_3). L& Offset from centroid,
! Horizontal (slow), "' Around centroid, '/ Free and ' Using perimeter are possible.

In the “2! Offset from centroid settings, you can specify if the centroid is of the “2! visible polygon or ' 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 with the quadrants here, and define offset and rotation. The - Around centroid setting makes it possible to
place the label around the centroid with a certain distance. Again, you can define v/ visible polygon or i whole
polygon for the centroid. With the “ Using perimeter settings, you can define a position and a distance for the

label. For the position, Cif Above line, Cig On line, o Below line and o Line orientation dependent position
are possible.

Related to the choice of Label Placement, several options will appear. As for Point Placement you can choose the
distance for the polygon outline, repeat the label around the polygon perimeter.

As for point and line vector layers you have the possibility to define a Priority for the polygon vector layer.

The entries in the Rendering menu are the same as for line layers. You can also use Suppress labeling of features
smaller than in the Feature options. Define labels based on expressions
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Figure 12.23: Smart labeling of vector line layers 1)
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Figure 12.24: Smart labeling of vector polygon layers A

QGIS allows to use expressions to label features. Just click the &-- icon in the T Labels meny of the properties

dialog. In figure_labels_4 you see a sample expression to label the alaska regions with name and area size, based
on the field ‘NAME_2’, 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 need to combine all
elements (strings, fields and functions) with a string concatenation sign ‘I’ and that fields a written in “double
quotes” and strings in ‘single quotes’. Let’s have a look at some examples:

# label based on two fields ’'name’ and ’'place’ with a comma as separater
llname" ‘ | 4 , 4 | | "place"

—-> John Smith, Paris

# label based on two fields ’'name’ and ’'place’ separated by comma
'My name is ’ || "name" || 'and I live in ' || "place"

-> My name 1is John Smith and I live in Paris
# label based on two fields ’'name’ and ’'place’ with a descriptive text
# and a line break (\n)

'My name 1is ' || "name" || '\nI live in ’ || "place"

-> My name is John Smith
I live in Paris

# create a multi-line label based on a field and the $area function
# to show the place name and its area size based on unit meter.
"The area of ' || "place" || "has a size of ' || $Sarea || 'm’

—-> The area of Paris has a size of 105000000 m

# create a CASE ELSE condition. If the population value in field
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ga Expression based label

Function list Selected function help
sarea
¥ Geometry - |Arguments
xat
| | None
yat
Example
Slength . )
Sperimeter . | varea — 42

¥ Operators

Expression
'Region: " || "NAME_2" || "\nArea: ' || Format_number( $area / 1000000,3) || " km?'

Region: Aleutians East

Outputpreview: . ea: 192 708,710 kmz

Cancel | [ oK

Figure 12.25: Using expressions for labeling s}

# population is <= 50000 it is a town, otherwise a city.
"This place is a ’ || CASE WHEN "population <= 50000" THEN ’town’ ELSE ’‘city’ END

-> This place is a town

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 Expressions chapter for more information and examples on
expressions.

Using data-defined override for labeling

With the data-defined override functions, the settings for the labeling are overridden by entries in the attribute
table. You can activate and deactivate the function with the right-mouse button. Hover over the symbol and you
see the information about the data-defined override, including the current definition field. We now describe an

sty

example using the data-defined override function for the *EMove label fiynction (see figure_labels_5 ).

1. Import 1akes. shp from the QGIS sample dataset.

2. Double-click the layer to open the Layer Properties. Click on Labels and Placement. Select "2/ Offset from
centroid.

3. 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.

4. 00000

5. Go to the Label toolbar and click the a'—Tlf]" icon. Now you can shift the label manually to another position
(see figure_labels_6 ). The new position of the label is saved in the ‘xlabel’ and ‘ylabel’ columns of the
attribute table.

1233 000000000

Within the Fields menu, the field attributes of the selected dataset can be manipulated. The buttons &3

New Column Editing mode

5| Y
2y Delete Column ) e ysed when the dataset is in ¥

and
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060 quis ewported projectateska
NEBRRR NS LL,osdPLLRR &6 - - H-
’V ﬂ 8 CB % f"‘Tf ﬁ]- =g Layer labeling settings
h & @ GG G 5 & S 52 8 & abelthislayerwith [F_cope

Layers ® e@ . w Text/Buffer sample
@ = THEE L
[] 4 airports
@ & [] swamp
& [ grassland

& — tralls [Lorem Ipsum

"] e storagep
R ® — railroads 9 abe Text Placement
@ L] © popp %% Formatting

[7] — pipelines sbe BuFfer
% & — majrivers @ Background | Bzbadenned

& — rivers ' shadow )

Coordinate X Y
% & [ alaska 4 Placement are
,. & [ builtups ; _/ Rendering Alignment horizontal € vertical &,
iy
v g W lakes ¥ Rotation 4=, [& Preserve data rotation values

a T trees !

&  regions v briori

& M tundra ) A

Low -} High
%/ coordinate: [ o " : " : b4 : : . : .

__Apply || cancel

Figure 12.26: Labeling of vector polygon layers with data-defined override A

= @ % 56 % %

arof Lake

2r Ugashik Lake

Figure 12.27: Move labels A
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gooooooo

™ Layer Properties - lakes | Fields

Attribute editor layout: | Autogenerate & Python Init Function

Check Box [] Editable
— d - Name Classification
~~ Fields Color

w Fields

=

) B

& Label on top

” 0 |eat Date/Time Allows setting of numeric values from a specified range. The edit widget can be
Rendering =1 NAMES Enumeration either a slider or a spin box.
File Name .
Display = 2 |AREA_MI| Hidden | Editable -
_ Photo
{@1 Actions Range Minimum | 1 -
= label Relation Reference . A
4 Joins Y Text Edit Maximum | 30 .
= 5 | rotation i
Unique Values .
f Ste 1 =
IER piagrams Uuid Generator e
G Value Map & Allow NULL
) Metadata Value Relation .
web View w Advanced options
Suffix |Inactive
Current minimum for this value is 28399 and current maximum is 28399.
| Cancel | [ oK I
p Relations ) )
Suppress attribute form pop-up after feature creation ‘_Default |
| Help || style ~| | Apply || Cancel || OK |

>

Figure 12.28: Dialog to select an edit widget for an attribute column 42

Within the Fields menu, you also find an edit widget column. This column can be used to define values or a range
of values that are allowed to be added to the specific attribute table column. If you click on the [edit widget]
button, a dialog opens, where you can define different widgets. These widgets are:

* Checkbox: Displays a checkbox, and you can define what attribute is added to the column when the check-
box is activated or not.

0., 0000000000 O0DOOD *DOD’DOO00DbO0O0ODOO0ObOOODOOODOODOObDOO
gooobooooobobooooooo.

* Color: Displays a color button allowing user to choose a color from the color dialog window.

» 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 values that can be used within the columns type. This is currently
only supported by the PostgreSQL provider.

- J000D0O:000D0000O0D00DOOOODOOOOOOODOOO.

e Hidden: 00000000000 DOOO0OOODOO.OD0000DO0OOODOODOOOODODOO
oo.

- 0J0:000000D00O0OOCODOOOOODOOOOOODOODOOOOODOOOOODOObOOO

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 widged lets you embed the feature form of the referenced layer on the feature
form of the actual layer. See Creating one 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.
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- UUIDOOO0OOO:D0000O00DOOODOO UUID (Universally Unique Identifiers) D 0 OO0 OO
ooooo

* 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.

* Webview: Field contains a URL. The width and height of the field is variable.

O00O: QGIS has an advanced ‘hidden’ option to define your own field widget using python and add it to this
impressive list of widgets. It is tricky but it is very well explained in following excellent blog that explains how

to create a real time validation widget that can be used like described widgets. See http://blog.vitu.ch/10142013-
1847/write-your-own-qgis-form-elements

With the Attribute editor layout, you can now define built-in forms (see figure_fields_2). This is usefull for data
entry jobs or to identify objects using the option auto open form when you have objects with many attributes. You
can create an editor with several tabs and named groups to present the attribute fields.

Choose ‘Drag and drop designer’ and an attribute column. Use the @ icon to create a category to insert a tab or
a named group (see figure_fields_3). When creating a new category, QGIS will insert a new tab or named group
for the category in the built-in form. The next step will be to assign the relevant fields to a selected category with

the D icon. You can create more categories and use the same fields again.
Other options in the dialog are ‘Autogenerate’ and ‘Provide ui-file’.
* ‘Autogenerate’ just creates editors for all fields and tabulates them.

e The ‘Provide ui-file’ option allows you to use complex dialogs made with the Qt-Designer. Us-
ing a Ul-file allows a great deal of freedom in creating a dialog. For detailed information, see
http://nathanw.net/2011/09/05/qgis-tips-custom-feature-forms-with-python-logic/.

QGIS dialogs can have a Python function that is called when the dialog is opened. Use this function to add extra
logic to your dialogs. An example is (in module MyForms.py):

def open(dialog, layer, feature) :
geom = feature.geometry ()
control = dialog.findChild(QWidged, "My line edit")

Reference in Python Init Function like so: MyForms.open

MyForms.py must live on PYTHONPATH, in .qgis2/python, or inside the project folder.

1234 000000

%DDDDDDDDDDDDDDDDDDDDDDDDDD.DDDDDDDDDDDDDDDDDDD:
goooo

e displayedas 0000000 0O0OOOOOOODOOOO

« 0000000 Layer source 100000

¢ Define the Data source encoding to define provider-specific options and to be able to read the file
gooooooo

* Specify the coordinate reference system. Here, you can view or change the projection of the specific vector
layer.

¢ Create a Spatial Index (only for OGR-supported formats)
- J0000DODODODODODO
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\'.___.___ General Attribute editor layout: | Drag and drop designer ; | Python Init Function

= style w Fields Label
' @ @J ¥ Position
Labels =) ele
p— id ~ Name Type Type name Lengt |~ time
~ Fields — , : )] magvar
‘ 9 urlname Qstring String 0 E geoidheight
®® Display = 10 |sym QString String 0 © v Description
. — o name
@ Actions 11 | kype QsString string 0 cmt
N N == desc
¥ Joins src
IER® piagrams ErTL
- = Add tab or group for waypoints
rz Metadata urlname
= Symbology Type
Create category [Accuracy l as sym
@® atab type

() agroup in container

T | Cancel J[ oK J

» Relations
Suppress attribute Form pop-up after Feature creation | Default =

| Help || style ~| | Apply || Cancel J[ OK J

Figure 12.29: **0 0 0000000**0000000D00C0O00O0ODO0OO

™ waypoints - Feature Attributes

Position || Description | Accuracy

name Katmai National Park

cmk NULL

desc NULL

src Digitized in QGIS

URL

url vww.katmai.national-park.com/

urlname | NULL

symbology Type
sym NULL
type NULL

Cancel OK

Figure 12.30: Resulting built-in form with tabs and named groups
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- J000DO0OOOODOOOODODOOOOODOOOOODOOOOOD ..ODbO0OOODbOObOO

& Scale dependent visibility
* You can set the Maximum (inclusive) and Minimum (exclusive) scale. The scale can also be set by the
[Current] buttons.
Feature subset

¢ With the [Query Builder] button, you can create a subset of the features in the layer that will be visualized
(also refer to section [ [J [J [J [J [T [).

o5 Layer Properties - regions | General

& General w Layerinfo
Layer name |regions displayed as |regions

% Style
Layer source DOS1/Alexandre/Dropbox/Trabalho/QGIS/qqis_sample_data/shapefiles/regions.shp
€3 Labels

Data source encoding | System -

B Fields

¥ Coordinate reference system

&~ Rendering
- Display
@ Actions

EPSG:2964 - NAD27 [ Alaska Albers | Specify... |

| Create spatial index | | Update extents |

= g
+ 4 Joins v Scale dependent visibility
Maximum @ [ 5 447 482 ¢ 48:1 Minimum 1100 000 000
IER piagrams (inclusive) ¢~ = 70 752 700 (exclusive) #
Current Current

G’ Metadata

w Feature subset

| Query Builder |

| Load Style ... ||  Save AsDefault || Restore Default Style | | Save Style v

| Help | _ Apply || cancel || oK |

6)

Figure 12.31: General menu in vector layers properties dialog 42

1235 0000000000

QGIS 2.2 introduces 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 g
Simplify geometry option. There is also a new global setting that enables generalisation by default for newly added
layers (see section [J [ [J [J [ ). Note: 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.

1236 DOOOOO

[
=~ This menu is specifically created for Map Tips. It includes a new feature: Map Tip display text in HTML.
While you can still choose a '/ Field to be displayed when hovering over a feature on the map, it is now possible
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to insert HTML code that creates a complex display when hovering over a feature. To activate Map Tips, select
the menu option View — MapTips. Figure Display 1 shows an example of HTML code.

Layer Properties - regions | Display

¢ General Map Tip display text
_ ) Field
% Style

® HTML | <b> Name of Feature: </b> [% "NAME_2" %] <br>

€X Labels <b> Is this place a Borough? </b> <br>
[% CASE WHEN "TYPE_2"='Borough THEN'Yes'ELSE'No. It is a '|| "TYPE_2"END%]

B Fields

& Rendering

Display
{}C‘g Actions
- 1‘ Joins
IER Diagrams | Insert expression... | | NAME_2 :| | Insert field |
G’ Metadata | Load Style ... || SaveAsDefault || Restore DefaultStyle | | Save Style v
| Help | | Apply || Cancel | IT]

Figure 12.32: HTML code for map tip s}

BETHEL

DILLINGHAM

Name of feature: Dillingham

Is this place a Borough?
No. It is a Census Area

BRISTOLBAY

s

Figure 12.33: Map tip made with HTML code 42

1237 000OO0OO0COOO

§§§ 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:

e Generic Macl Windows 0 Unix OO0 O O000000O0O0O0O0OO0OOODOO
e PythonJODOOOO PythonOOOODODDOO.
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Layer Properties - grassland | Actions

+ General ¥ Action list
% Style Type Name Action Capture
a3 Labels Generic Echo attribute's value echo"[%"... &
Generic Run an application ogr2ogr-f"...
BB Fields —
Python Get Feature id QtGui.QMe... [
\-/ i o
(g Python Selected field's value (Identify ... QtGui.QMe... [ ]
- Display Python Clicked coordinates (Run featu... QtGui.QMe... [
@@3 Actions Open Open file [% "PATH" %] | [
IER Diagrams a | v = Add default actions

ri Metadata

¥ Action properties

Type  Open = [ Capture output

Name | Search on web based on attribute’s value
Icon

Action | http://www.google.com/search?q=[% "ATTRIBUTE" %]

Insert expression... cat + | | Insert Field

Add to action list | Update selected action

Help Style  ~ Apply Cancel | [ OK |

Figure 12.34: Overview action dialog with some sample actions s}

e GenericO Python OO 0D 0OO0O00D00ODO0OO0DOOOOODOO

* 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 [Add default actions]. One
example is performing a search based on an attribute value. This concept is used in the following discussion.

Defining Actions

Attribute actions are defined from the vector Layer Properties dialog. To define an action, open the vector Layer
Properties dialog and click on the Actions menu. Go to the Action properties. Select ‘Generic’ as 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.

If you have field names that are substrings of other field names (e.g., col1l 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
by preceeding 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.
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200 000000 O0DOODOOOoDoO:
* konqueror http://www.google.com/search?g=%nam
* konqueror http://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 http://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.
Using Actions

Actions can be invoked from either the Identify Results dialog, an Attribute Table dialog or from Run Fea-

ture Action (recall that these dialogs can be opened by clicking @R Identify Features 5. Open Attribute Table 5y @
Run Feature Action) g invoke an action, right click on the record and choose the action from the pop-up menu. Ac-
tions are listed in the popup menu by the name you assigned when defining the action. Click on the action you
wish to invoke.

uboooo ssobooobooooboooooboooo,bobobooboooboboooboobooon
000000 Identify Results U 0D 00 0O Antribute Table 00 D00 00000 OODOODOO.

Here is another example that pulls data out of a vector layer and inserts it into a file using bash and the echo com-

mand (so it will only work on A or perhaps X). The layer in question has fields for a species name t axon_name,
latitude 1at 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 %lat %$long\" >> /tmp/species_localities.txt"

gboogoboooboboobboobbobbobbobboboboboboboboobbobbobboobobon
gbooobood

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 http://google.com/search?q=qgis, where QGIS is the search term. Armed with this information, we can
proceed:

1. 00 “lakes“0000000O000ODOOO

2. Open the Layer Properties dialog by double-clicking on the layer in the legend, or right-click and choose
Properties from the pop-up menu.

3. Click on the Actions menu.
4. 0000000000 D0O0ODOO0OD.0000 Google Search.

5. 0000ooo0o0ooooo0oooboOooooooboOooooboboOoooOoDoOoOoooOD.0o0ogo
O00 Firefox O00O0O0. 0000000000000 OO0O0ODOOODOOOOOOOOOO
ooooobooboooooo.

6.0 0 000 O0O0ODOOOQOOO OO Google sscarch 0O O O O O O URL
http://google.com/search?q=00000.000000000000000O00

7. The text in the Action field should now look like this: firefox http://google.com/search?g=
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8. lakes 0O 0OODOOODOOODODOODODODOOOODOOOOODOOODODOOOOOOD.OODO
[InsertField| OO O OOOOOOOO.

0. 000000D00D00OODO ‘NAMES ODOOOUODOO [msertField] OO0 OD0OODOOODO.
10 0000000 DOO0OO0ODOO0ODOO0OOOobOoOooooDOon:
firefox http://google.com/search?g=%NAMES
11. 000 [Add toaction list ] OO 00000 OO0O0OOO.
goooboobo0o0ooO0obOobooOOoooboOo.0ooooboooOoboboooOooDooQ:

firefox http://google.com/search?g=%NAMES

U00000000O0000000. Layer Properties 0 D 000000000000 OO0OOOOOOO
Ud0.lakesO00O0OO0O00O0OO0O0CODOOOOODOOODOOOOODOOOOOOODOOOOODOO.
gboboobobooobooboooobobooooboobooog:

Identify Results 3]
AEDE %
Feature Value
v lakes
¥ cat 13
» (Derived)
¥ (Actions)
=] View feature form
= ‘Google searc|
cat 13
NAMES Naknek Lake
AREA_MI 226.000
xlabel -421961
ylabel 3163143
rotation 338
Mode | Current layer + | [l Auto open Form
Help

Figure 12.35: Select feature and choose action o)

When we click on the action, it brings up Firefox and navigates to the URL
http://www.google.com/search?q=Tustumena. It is also possible to add further attribute fields to the ac-
tion. 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.

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.

gbobooboboooobobooooboooPPythonO O OOOOOOOO0OODO

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 a shapefile
or SpatiaLite)? The following code will do the trick:

command = "firefox";

imagerelpath = "images_test/test_image. jpg";

layer = ggis.utils.iface.activelayer();

import os.path;

layerpath = layer.source() if layer.providerType() == "ogr’
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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 ] );

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

qgis.utils.iface.addVectorLayer (' /yourpath/[% "filename" %].shp’,’ [%$ "layername" %]7,
’ Ogr, )

oo @ooboo TIFOOOO)OOOOOOoOoOoOobOOoOoOoOooOOon:

)

ggis.utils.iface.addRasterLayer (/' /yourpath/[% "filename" %].tif’,’ [% "layername" %]
")

1238 000000

L
e
Q The Joins menu allows you to join a loaded attribute table to a loaded vector layer. After clicking @, the
Add vector join dialog appears. As key columns, you have to define a join layer you want to connect with the
target vector layer. Then, you have to specify the join field that is common to both the join layer and the target

layer. Now you can also specify a subset of fields from the joined layer based on the checkbox = Choose which
fields are joined. As a result of the join, all information from the join layer and the target layer are displayed in
the attribute table of the target layer as joined information. If you specified a subset of fields only these fields are
displayed in the attribute table of the target layer.

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 (see figure_joins_1).

OO0000oo00oooooooooooooooon:
. iDI]DDDDDDDDDDDDDDDDDDDDD
. iDDDDDDDDDDDDDDDDDDDDD
. iChoose which fields are joined

* Create a g Custom field name prefix
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\'.__ General Join layer Join Field Target field  Memory cache Prefix Joined fields
% Style
3 abels ) Add vector join
Field ) po—
&5 Fields Join layer Z regions
o Renderi
€ endering Join field NAME_1
& Display Target field NAME
{;@ Actions Cache join layer in virtual memory
M il i ioin Fi
'6 hE Create attribute index on join field
v Choose which fields are joined
IER Dpiagrams
3 & NAME_1
rg Metadata & NAME72
[7] HASC_2
] TYPE_2

v [ Custom field name prefix

[regionsj ]
Cancel oK
® | = 4 T ——
Help Style ~ Apply Cancel [ oK J

Figure 12.36: Join an attribute table to an existing vector layer s}
1239 0 0000O0DOOO0O

00b000 ObOobOO00ObO0oOoDO0O0O0ODbO0oOoO0OooObOoOooObOOobObOoOoDoDOoOoDO (fg-
ure_diagrams_1 O O ).

The current core implementation of diagrams provides support for pie charts, text diagrams and histograms.
The menu is divided into four tabs: Appearance, Size, Postion and Options.

In the cases of the text diagram and pie chart, text values of different data columns are displayed one below the
other with a circle or a box and dividers. In the Size tab, diagram size is based on a fixed size or on linear scaling
according to a classification attribute. The placement of the diagrams, which is done in the Position tab, interacts
with the new labeling, so position conflicts between diagrams and labels are detected and solved. In addition,
chart positions can be fixed manually.

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 [J [J [J [J
ooo).

1. First, click on the Load Vector joon  browse to the QGIS sample dataset folder, and load the two vector
shape layers alaska.shp and climate. shp.

2. 0000000 climatelayer 0000000000 OO0OOO0OO0OO0OO0OOOOOOOOOODODO.

3. Click on the Diagrams menu, activate iDisplay diagrams, and from the Diagram type =% combo box,
select ‘Text diagram’.

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.
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\ General

% Style
€ Labels
E= Fields
- Display
@ Actions

» 4 Joins

[ Diagrams

Metadata

Layer Properties - climate | Diagrams

& Display diagrams

Diagram type | abcText diagram : |

Appearance | Size | Position = Options

[ Fixedsize | 18,00000

-

Size units | mm =

-

Scale linearly between 0 and the Follow

Attribute E..

Attributes
Available attributes

Attribute
"D
"STATION"
"T_F_JAN"
"T_F_JuL"
"T_F_MEAN"

Load Style ... J Save As Default

Find maximum val

¢n

gt
®

ng attribute value / diagram s

Priority: Low [}

Assigned attributes

Restore Default Style | |

High
Scale

Color

Save Style |

Help |

_ Apply || cancel [ oK |

Figure 12.37: Vector properties dialog with diagram menu s}

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.

First select T_F__ JAN as Attributes and click the @ button, then 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. Deactivate the = Fixed size and set the size of the diagrams on
the basis of an attribute with the [Find maximum value] button and the Size menu. 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. Fig-
ure_diagrams_2 gives an idea of the result.

10. ODOO*OK**Ooooooaooo

Remember that in the Position tab, a g 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 €. button to add an expression. See Expressions
chapter for more information and example.

12310 OO0 0OOOOOOO

@ The Metadata menu consists of Description, Attribution, MetadataURL and Properties sections.

In the Properties section, you get general information about the layer, including specifics about the type and

123. 00000000 OOOOO
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Figure 12.38: Diagram from temperature data overlayed on a map )

location, number of features, feature type, and editing capabilities. The Extents table provides you with layer
extent information and the Layer Spatial Reference System, which is information about the CRS of the layer. This
is a quick way to get information about the layer.

Additionally, 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 catalogue. 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 catalogue. In MetadataUrl, you can define the general path to the XML metadata catalogue. This
information will be saved in the QGIS project file for subsequent sessions and will be used for QGIS server.

Layer Properties - regions | Metadata

S p Description

.. General
, » Attribution
% style
p MetadataUrl
€% Labels ,
w Properties
B8 Fields Geometry type of the features in this layer
Q‘/ Rendering Polygon
- Display The number of features in this layer
@ . 26
av Actions
1 Editing capabilities of this layer
: Joins
Add Features, Delete Features, Change Attribute Values, Add Attributes, Create Spatial Index,
IER Di agrams Fast Access to Features at ID, Change Geometries
Extents
@ Metadata
In layer spatial reference system units
xMin vMin -7117451 AR 1387479 1A - xMax vMax 187R4433 NG GOAR1531 AN =
| Load Style ... || SaveAsDefault || Restore DefaultStyle | | Save Style v
| Help | | Apply || Cancel | I oK

Figure 12.39: Metadata menu in vector layers properties dialog )
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12.4 Expressions

The Expressions feature are available through the field calculator or the add a new column button in the attribut
table or the Field tab in the Layer properties ; through the graduaded, categorized and rule-based rendering in the

Style tab of the Layer properties ; through the expression-based labeling ' in the " Labeling ¢oyre application
; through the feature selection and through the diagram tab of the Layer properties as well as the Main properties
of the label item and the Atlas generation tab in the Print Composer.

They are a powerful way to manipulate attribute value in order to dynamically change the final value in order to
change the geometry style, the content of the label, the value for diagram, select some feature or create virtual
column.

12.4.1 Functions List

The Function List contains functions as well as fields and values. View the help function in the Selected Func-
tion Help. In Expression you see the calculation expressions you create with the Function List. For the most
commonly used operators, see Operators.

In the Function List, click on Fields and Values to view all attributes of the attribute table to be searched. To add
an attribute to the Field calculator Expression field, double click its name in the Fields and Values list. Generally,
you can use the various fields, values and functions to construct the calculation expression, or you can just type it
into the box. To display the values of a field, you just right click on the appropriate field. You can choose between
Load top 10 unique values and Load all unique values. On the right side, the Field Values list opens with the
unique values. To add a value to the Field calculator Expression box, double click its name in the Field Values
list.

The Operators, Math, Conversions, String, Geometry and Record groups provide several functions. In Operators,
you find mathematical operators. Look in Math for mathematical functions. The Conversions group contains
functions that convert one data type to another. The String group provides functions for data strings. In the
Geometry group, you find functions for geometry objects. With Record group functions, you can add a numeration
to your data set. To add a function to the Field calculator Expression box, click on the > and then double click the
function.

Operators

This group contains operators (e.g., +, -, *).

+ b plus b

minus b

multiplied by b

divided by b

modulo b (for example, 7 % 2 = 1, or 2 fits into 7 three
imes with remainder 1)

power b (for example, 27"2=4 or 273=8)

and b are equal

is larger than b

is smaller than b

and b are not equal

and b are not equal

is less than or equal to b

is larger than or equal to b

matches the regular expression b

positive sign

negative value of a

| joins two values together into a string ’"Hello’ || ' world’
LIKE returns 1 if the string matches the supplied pattern

ILIKE returns 1 if the string matches case-insensitive the supplied
pattern (ILIKE can be used instead of LIKE to make the match
case-insensitive)

Qo 0 L W
~
o o oo

o°

vV A N ANV
[ Y
o o oo
o O T O
O R T U B L U U T )

+ 9 0 0 9 v 9 o
2 -
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o

0 o
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Is returns 1 if a is the same as b

OR returns 1 when condition a or b is true
AND returns 1 when condition a and b are true
NOT returns 1 if a is not the same as b

column name "column name" value of the field column name, take

care to not be confused with simple

quote, see below
"string’ a string value, take care to not be
confused with double quote, see above
NULL null value
a IS NULL a has no value
a IS NOT NULL has a value
a IN (valuel[,valuel])

a
a is below the values listed
a

a NOT IN (valuel[,valuel) is not below the values listed

Some examples:
* Joins a string and a value from a column name:
"My feature’s id is: ' ||

"gid"

* Test if the “description” attribute field starts with the ‘Hello’ string in the value (note the position of the %
character):

"description" LIKE 'Hello%’

go

oboocooOooooooboooobooooooboooo.

CASE evaluates multiple expressions and returns a
result

CASE ELSE evaluates multiple expressions and returns a
result

coalesce returns the first non-NULL value from the

expression list
returns true if any part of a string matches
the supplied regular expression

regexp_match

Some example:
¢ Send back a value if the first condition is true, else another value:

CASE WHEN "software" LIKE ’%QGIS%’ THEN 'QGIS’ ELSE ’Other’

Mathematical Functions

This group contains math functions (e.g., square root, sin and cos).

sgrt (a) square root of a

abs returns the absolute value of a number

sin (a) sine of a

cos (a) cosine of a

tan (a) tangent of a

asin(a) arcsin of a

acos (a) arccos of a

atan (a) arctan of a

atan2 (y, x) arctan of y/x using the signs of the two
arguments to determine the quadrant of the
result

exp exponential of a value

1n value of the natural logarithm of the passed
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logl0

log

round

rand

randf

max
min
clamp

scale_linear

scale_exp

floor
ceil
$pi

Conversions

expression

value of the base 10 logarithm of the passed
expression

value of the logarithm of the passed value
and base

round to number of decimal places

random integer within the range specified by
the minimum

and maximum argument (inclusive)

random float within the range specified by
the minimum

and maximum argument (inclusive)

largest value in a set of values

smallest value in a set of values
restricts an input value to a specified
range

transforms a given value from an input
domain to an output

range using linear interpolation
transforms a given value from an input
domain to an output

range using an exponential curve

rounds a number downwards

rounds a number upwards

pi as value for calculations

This group contains functions to convert one data type to another (e.g., string to integer, integer to string).

toint
toreal
tostring
todatetime
todate
totime
tointerval

converts a string to integer number

converts a string to real number

converts number to string

converts a string into Qt data time type
converts a string into Qt data type

converts a string into Qt time type

converts a string to an interval type (can be
used to take days, hours, months, etc. off a
date)

Date and Time Functions

obooobOobooooobobooobooboooooboooon.

Snow
age
year
month
week
day
hour

minute

second

current

date and time

difference between two dates

extract

the year part from a date, or the number of years from

an interval

extract
from an
extract
from an
extract

interval

extract

the month part from a date, or the number of months
interval
the week number from a date, or the number of weeks
interval
the day from a date, or the number of days from an

the hour from a datetime or time, or the number

of hours from an interval

extract

the minute from a datetime or time, or the number

of minutes from an interval

extract

the second from a datetime or time, or the number

of minutes from an interval

12.4. Expressions
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Some example:

* Get the month and the year of today in the format “10/2014”

aa N

month ($Snow) ||

String Functions

year ($now)

This group contains functions that operate on strings (e.g., that replace, convert to upper case).

lower
upper

title
trim
wordwrap

length
replace

regexp_replace(a,this, that)
regexp_substr
substr (xax, from, len)

concat

strpos

left

right

rpad

lpad

format

format_number

format_date

Color Functions

convert string a to lower case
convert string a to upper case
converts all words of a string to title

case (all

words lower case with leading

capital letter)
removes all leading and trailing white

space
returns a

(spaces,

tabs, etc.) from a string
string wrapped to a maximum/

minimum number of characters

length of
returns a
replaced
returns a

string a
string with the supplied string

string with the supplied regular

expression replaced
returns the portion of a string which matches
a supplied regular expression

returns a

part of a string

concatenates several strings to one
returns the index of a regular expression
in a string

returns a

substring that contains the n

leftmost characters of the string

returns a
rightmost
returns a
using the
returns a
using the
formats a
returns a
separator
number to
formats a

substring that contains the n
characters of the string

string with supplied width padded
fill character

string with supplied width padded
fill character

string using supplied arguments
number formatted with the locale
for thousands (also truncates the
the number of supplied places)
date type or string into a custom

string format

This group contains functions for manipulating colors.

color_rgb
red, green,
color_rgba
red, green,
ramp_color
color_hsl
hue,
color_hsla
hue,
attributes
color_hsv
hue,

blue,
returns a string
returns a string
saturation,
returns a string
saturation,

returns a string
saturation,

returns a string representation of a color
and blue components
returns a string representation of a color
and alpha
representing a color from
representation of a color
and lightness attributes
representation of a color based on its
lightness and alpha

based on its

based on its
components

a color ramp
based on its

(transparency)

(transparency)

representation of a color based on its
and value attributes

114
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color_hsva

color_cmyk

color_cmyka

returns a string representation of a color based on its
hue, saturation, value and alpha (transparency) attributes
returns a string representation of a color based on its
cyan, magenta, yellow and black components

returns a string representation of a color based on its
cyan, magenta, yellow, black and alpha (transparency)
components

Geometry Functions

This group contains functions that operate on geometry objects (e.g., length, area).

Sgeometry
Sarea
$length
Sperimeter
Sx

Sy

xat

yat

xmin

Xmax

ymin

ymax

geomEF' romWKT
geomF romGML
bbox
disjoint
intersects
touches

Ccrosses

contains

overlaps

within
buffer

centroid
bounds

bounds_width

returns the geometry of the current feature (can be used
for processing with other functions)

returns the area size of the current feature

returns the length size of the current feature

returns the perimeter length of the current feature
returns the x coordinate of the current feature

returns the y coordinate of the current feature
retrieves the nth x coordinate of the current feature.

n given as a parameter of the function

retrieves the nth y coordinate of the current feature.

n given as a parameter of the function

returns the minimum x coordinate of a geometry.
Calculations are in the Spatial Reference System of this
Geometry

returns the maximum x coordinate of a geometry.
Calculations are in the Spatial Reference System of this
Geometry

returns the minimum y coordinate of a geometry.
Calculations are in the Spatial Reference System of this
Geometry

returns the maximum y coordinate of a geometry.
Calculations are in the Spatial Reference System of this
Geometry

returns a geometry created from a well-known text (WKT)
representation

returns a geometry from a GML representation of geometry

returns 1 i1f the geometries do not share any space
together

returns 1 if the geometries spatially intersect

(share any portion of space) and 0 if they don’t
returns 1 if the geometries have at least one point in
common, but their interiors do not intersect

returns 1 i1if the supplied geometries have some, but not
all, interior points in common

returns true if and only if no points of b lie in the
exterior of a, and at least one point of the interior
of b lies in the interior of a

returns 1 if the geometries share space, are of the
same dimension, but are not completely contained by
each other

returns 1 if geometry a is completely inside geometry b
returns a geometry that represents all points whose
distance from this geometry is less than or equal to
distance

returns the geometric center of a geometry

returns a geometry which represents the bounding box of
an input geometry. Calculations are in the Spatial
Reference System of this Geometry.

returns the width of the bounding box of a geometry.
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Calculations are in the Spatial Reference System of
this Geometry.

bounds_height returns the height of the bounding box of a geometry.
Calculations are in the Spatial Reference System of
this Geometry.

convexHull returns the convex hull of a geometry (this represents
the minimum convex geometry that encloses all geometries
within the set)

difference returns a geometry that represents that part of geometry
a that does not intersect with geometry b

distance returns the minimum distance (based on spatial ref)
between two geometries in projected units

intersection returns a geometry that represents the shared portion
of geometry a and geometry b

symDifference returns a geometry that represents the portions of a and
b that do not intersect

combine returns the combination of geometry a and geometry b

union returns a geometry that represents the point set union of
the geometries

geomToWKT returns the well-known text (WKT) representation of the
geometry without SRID metadata

geometry returns the feature’s geometry

transform returns the geometry transformed from the source CRS to

the dest CRS

Record Functions

obooobOoboooooboooobooobooooobooog.

Srownum returns the number of the current row
$id returns the feature id of the current row
Scurrentfeature returns the current feature being evaluated.

This can be used with the ’attribute’ function
to evaluate attribute values from the current

feature.
$scale returns the current scale of the map canvas
Suuid generates a Universally Unique Identifier (UUID)
for each row. Each UUID is 38 characters long.
getFeature returns the first feature of a layer matching a
given attribute value.
attribute returns the value of a specified attribute from
a feature.
Smap returns the id of the current map item if the map

is being drawn in a composition, or "canvas" if
the map is being drawn within the main QGIS
window.

Fields and Values

Contains a list of fields from the layer. Sample values can also be accessed via right-click.

Select the field name from the list, then right-click to access a context menu with options to load sample values
from the selected field.

Fields name should be double-quoted. Values or string should be simple-quoted.
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125 00O

QGIS supports various capabilities for editing OGR, SpatiaLite, PostGIS, MSSQL Spatial and Oracle Spatial
vector layers and tables.

OO0O0O: GRASSOOOOOOOO0O0OODOOOOO-0000 GrASSOOODDODODOODODOOOOOODDOD
oogo ooooooo

O
oood g

oooO0: oooog

This version of QGIS does not track if somebody else is editing a feature at the same time as you are. The last
person to save their edits wins.

1251 000000000 DOOO0ODOO

Before we can edit vertices, we must set the snapping tolerance and search radius to a value that allows us an
optimal editing of the vector layer geometries.

ooooooooo

Snapping tolerance is the distance QGIS uses to search for the closest vertex and/or segment you are trying to
connect to when you set a new vertex or move an existing vertex. If you aren’t within the snapping tolerance,
QGIS will leave the vertex where you release the mouse button, instead of snapping it to an existing vertex and/or
segment. The snapping tolerance setting affects all tools that work with tolerance.

1. A general, project-wide snapping tolerance can be defined by choosing Settings — RS Options. On Mac, go
to QGIS — RN Preferences.... On Linux: Edit — X Options. In the Digitizing tab, you can select between
‘to vertex’, ‘to segment’ or ‘to vertex and segment’ as default snap mode. You can also define a default
snapping tolerance and a search radius for vertex edits. The tolerance can be set either in map units or in
pixels. The advantage of choosing pixels is that the snapping tolerance doesn’t have to be changed after
zoom operations. In our small digitizing project (working with the Alaska dataset), we define the snapping
units in feet. Your results may vary, but something on the order of 300 ft at a scale of 1:10000 should be a
reasonable setting.

2. Alayer-based snapping tolerance can be defined by choosing Settings — (or File —) Snapping options... to
enable and adjust snapping mode and tolerance on a layer basis (see figure_edit_1 ).

Note that this layer-based snapping overrides the global snapping option set in the Digitizing tab. So, if you need
to edit one layer and snap its vertices to another layer, then enable snapping only on the snap to layer, then
decrease the global snapping tolerance to a smaller value. Furthermore, snapping will never occur to a layer that
is not checked in the snapping options dialog, regardless of the global snapping tolerance. So be sure to mark the
checkbox for those layers that you need to snap to.

. Snapping options

Snapping mode | Advanced =

~  Layer Mode Tolerance Units Avoid intersect ||
airports to vertex and segment < | 10.00000 _ || pixels =
%) alaska to vertex + || 10.00000 _ | pixels =1
~ lakes to vertex and segment * | 0.00000 ~ | layer units = |[]
) majrivers to vertex 2| 1000.00000 . || map units  * .
[ Enable topological editing [® Enable snapping on intersection Apply cancel | | oK

Figure 12.40: Edit snapping options on a layer basis (Advanced mode) A
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The Snapping options enables you to make a quick and simple general setting for all layers in the project so that
the pointer snaps to all existing vertices and/or segments when using the ‘All layers’ snapping mode. In most cases
it is sufficient to use this snapping mode.

It is important to consider that the per-layer tolerance in ‘map units’ was actually in layer units. So if working
with a layer in WGS84 reprojected to UTM, setting tolerance to 1 map unit (i.e. 1 meter) wouldn’t work correctly
because the units would be actually degrees. So now the ‘map units’ has been relabeled to ‘layer units’ and the
new entry ‘map units’ operates with units of the map view. While working with ‘on-the-fly’ CRS transformation
it is now possible to use a snapping tolerance that refers to either the units of the reprojected layer (setting ‘layer
units’) or the units of the map view (setting ‘map units’).

oood

Search radius is the distance QGIS uses to search for the closest vertex you are trying to move when you click
on the map. If you aren’t within the search radius, QGIS won’t find and select any vertex for editing, and it will
pop up an annoying warning to that effect. Snap tolerance and search radius are set in map units or pixels, so you
may find you need to experiment to get them set right. If you specify too big of a tolerance, QGIS may snap to the
wrong vertex, especially if you are dealing with a large number of vertices in close proximity. Set search radius
too small, and it won’t find anything to move.

The search radius for vertex edits in layer units can be defined in the Digitizing tab under Settings — X Options.
This is the same place where you define the general, project- wide snapping tolerance.

12.5.2 Zooming and Panning

Before editing a layer, you should zoom in to your area of interest. This avoids waiting while all the vertex markers
are rendered across the entire layer.

{ty s =

Apart from using the L pan and & 7oom-in 7 - zoom-out jeong on the toolbar with the mouse, navigating can also
be done with the mouse wheel, spacebar and the arrow keys.

Zooming and panning with the mouse wheel

While digitizing, you can press the mouse wheel to pan inside of the main window, and you can roll the mouse
wheel to zoom in and out on the map. For zooming, place the mouse cursor inside the map area and roll it forward
(away from you) to zoom in and backwards (towards you) to zoom out. The mouse cursor position will be the
center of the zoomed area of interest. You can customize the behavior of the mouse wheel zoom using the Map

tools tab under the Settings — AN Options menu.

Panning with the arrow keys

Panning the map during digitizing is possible with the arrow keys. Place the mouse cursor inside the map area,
and click on the right arrow key to pan east, left arrow key to pan west, up arrow key to pan north, and down arrow
key to pan south.

You can also use the space bar to temporarily cause mouse movements to pan the map. The PgUp and PgDown
keys on your keyboard will cause the map display to zoom in or out without interrupting your digitizing session.

1253 000000

Besides layer-based snapping options, you can also define topological functionalities in the Snapping options...
dialog in the Settings (or File) menu. Here, you can define ) Enable topological editing, and/or for polygon

layers, you can activate the column = Avoid Int., which avoids intersection of new polygons.
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obooobooboooogn

The option ) Enable topological editing is for editing and maintaining common boundaries in polygon mosaics.
QGIS “detects’ a shared boundary in a polygon mosaic, so you only have to move the vertex once, and QGIS will
take care of updating the other boundary.

oboooboooobooboo

The second topological option in the 4 Avoid Int. column, called Avoid intersections of new polygons, avoids
overlaps in polygon mosaics. It is for quicker digitizing of adjacent polygons. If you already have one polygon,
it is possible with this option to digitize the second one such that both intersect, and QGIS then cuts the second
polygon to the common boundary. The advantage is that you don’t have to digitize all vertices of the common
boundary.

ubobooboboooobooboooog

Another option is to use = Enable snapping on intersection. It allows you to snap on an intersection of back-
ground layers, even if there’s no vertex on the intersection.

1254 00000000000

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, and the
underlying data source is writable (i.e., its files are not read-only).

In general, tools for editing vector layers are divided into a digitizing and an advanced digitiz-
ing toolbar, described in section J 0 OO OOOOOO. You can select and unselect both under
View — Toolbars —. Using the basic digitizing tools, you can perform the following functions:

goon od gooog | oo
v 00000 4 000000
L] \f“
° Adding Features: Capture Point Adding Features: Capture Line
e |
Adding Features: Capture Polygon CE ooooooog
o
IR oooooo & ooooooooo
=2
gogodooooog ggooooood
gogooooooog [_1‘5 ggoooooboo

gboooboobooboobobbooboon

All editing sessions start by choosing the W/ Toggle editing option. This can be found in the context menu after right
clicking on the legend entry for a given layer.

Alternatively, you can use the Toggle Editing ¢ Teegle editing hyon from the digitizing toolbar to start or stop the
editing mode. Once the layer is in edit mode, markers will appear at the vertices, and additional tool buttons on
the editing toolbar will become available.

gbood: oooooboooo

Remember to 5 s Layer sais regularly. This will also check that your data source can accept all the changes.
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gooooood

oo \j“
& = Add Feat Add Feat
You can use the cature cature

digitizing mode.

Add Feature

or icons on the toolbar to put the QGIS cursor into

For each feature, you first digitize the geometry, then enter its attributes. To digitize the geometry, left-click on
the map area to create the first point of your new feature.

For lines and polygons, keep on left-clicking for each additional point you wish to capture. When you have
finished adding points, right-click anywhere on the map area to confirm you have finished entering the geometry
of that feature.

The attribute window will appear, allowing you to enter the information for the new feature. Figure_edit_2 shows
setting attributes for a fictitious new river in Alaska. In the Digitizing menu under the Settings — Options menu,

you can also activate i Suppress attributes pop-up windows after each created feature and i Reuse last entered

attribute values.
(o) Attributes - rivers

cat ( |

F_CODEDESC |NULL

NAM MyNewRiver
F_CODE NewsShinyCode here
Cancel || OK |

Figure 12.41: Enter Attribute Values Dialog after digitizing a new vector feature s}

With the CE% Move Featwre(s) jcon on the toolbar, you can move existing features.

O0O000: Attribute Value Types

For editing, the attribute types are validated during entry. Because of this, it is not possible to enter a number into
a text column in the dialog Enter Attribute Values or vice versa. If you need to do so, you should edit the attributes
in a second step within the Aftribute table dialog.

Current Edits

=]
This feature allows the digitization of multiple layers. Choose Save for Selected Layers to save all changes
you made in multiple layers. You also have the opportunity to L-" 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.

gboaboodaboogboobgbooaoboaoboa.

oooood

For shapefile-based layers as well as SpatialLite, PostgreSQL/PostGIS, MSSQL Spatial, and Oracle Spatial tables,

the /& NodeTool 1r5yides 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 node tool also works with
‘on the fly’ projection turned on, and it supports the topological editing feature. This tool is, unlike other tools in
QGIS, persistent, so when some operation is done, selection stays active for this feature and tool. If the node tool
is unable to find any features, a warning will be displayed.
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It is important to set the property Settings — X Options — Digitizing — Search Radius: 1:°° %! to a number
greater than zero (i.e., 10). Otherwise, QGIS will not be able to tell which vertex is being edited.

gbod: gooaoo

The current version of QGIS supports three kinds of vertex markers: ‘Semi-transparent circle’, ‘Cross’ and ‘None’.
To change the marker style, choose RN Options from the Settings menu, click on the Digitizing tab and select the
appropriate entry.

good

o
Start by activating the / % Node Tool

of this feature.

and selecting a feature by clicking on it. Red boxes will appear at each vertex

* Selecting vertices: You can select vertices by clicking on them one at a time, by clicking on an edge to
select the vertices at both ends, 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
Ctrl key while clicking. Hold down Ctr1 or Shift when clicking to toggle the selection state of vertices
(vertices that are currently unselected will be selected as usual, but also vertices that are already selected
will become unselected).

* Adding vertices: To add a vertex, simply double click near an edge and a new vertex will appear on the
edge near to the cursor. Note that the vertex will appear on the edge, not at the cursor position; therefore, it
should be moved if necessary.

 Deleting vertices: After selecting vertices for deletion, click the Delete key. Note that you cannot use the
o
/& NodeTool ¢, delete a complete feature; QGIS will ensure it retains the minimum number of vertices for
the feature type you are working on. To delete a complete feature use the 3 Pelete Selected (0]

* Moving vertices: Select all the vertices you want to move. Click on a selected vertex or edge and drag in
the direction you wish to move. All the selected vertices will move together. If snapping is enabled, the
whole selection can jump to the nearest vertex or line.

Each change made with the node tool 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 node tool
provides tooltips to identify a vertex by hovering the pointer over it.

gbooobooooobobbobo

Selected features can be cut, copied and pasted between layers in the same QGIS project, as long as destination
layers are set to ¢/ Toggle editing peforehand.

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.

However, in this version of QGIS, text features from outside QGIS cannot 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
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.

ubooobobooooobooooobooooooooo:
1. 000bo0ooooobobooboooboob0 @oooboon)
2. 000000000000 O0O0000O0O0O0OO0ObO@oOoOoOooOoOooDO)
j.obooobooboooobooboooon
4 D0o0O0O0DbOO0bOOOobOOobDOoOobOobOobOoOobooo
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5. Use the @Q Select Single Feature 0] 1o select the feature(s) on the source layer

6. Click on the Copy Feawres 0]

7. 000000000000 00O0O0O0OO0DO0ODOO0ODOO
7
8. Click on the Paste Features (6]

9. 000b0000obOoboboobDOobooooDo

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.

oooO0: ooooooooo

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 ge-
ometry is identical. This is simply because there are small rounding-off errors involved when converting between
projections.

O0000: Copy string attribute into another

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 because the GDAL Shapefile driver starting with GDAL/OGR 1.10 knows to auto-extend string and integer
fields to dynamically accomodate for the length of the data to be inserted.

ooooooo

If we want to delete an entire polygon, we can do that by first selecting the polygon using the regular EQ
Select Single Feature t,0]  You can select multiple features for deletion. Once you have the selection set, use the

g Delete Selected 5] o delete the features.

=
The ~ S CutFeawres (o0 on the digitizing toolbar can also be used to delete features. This effectively deletes the

feature but also places it on a “spatial clipboard”. So, we cut the feature to delete. We could then use the
Paste Featwres 1] 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.

gooooooo

When a layer is in editing mode, any changes remain in the memory of QGIS. Therefore, they are not commit-
ted/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 B sove Layer s button. When you turn editing mode

off with / Togele 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.

obooOd: oooooao

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.
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gboboobobooo:-obooooboboooboobooon

gooooood

= [ .. . .
The @ Undo yng € Redo (o015 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_3). This widget is not displayed by
default; it can be displayed by right clicking on the toolbar and activating the Undo/Redo checkbox. Undo/Redo
is however active, even if the widget is not displayed.

Undo/Redo 3]
<empty>

Feature added

Feature moved

@ Undo

>

Figure 12.42: Redo and Undo digitizing steps 42

When Undo is hit, 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.

undo/redo 0 0000000000000 OOOO0DOO0OO0OOOODOOOOOOOOODOOOOO.OD
gbooobooboooooboboooboboooogoo.

gbooobogooaboo

Use CER‘"&“’ Feawre(s) 1o rotate one or multiple features in the map canvas. Press the CBR""‘“C Featre(s) jeon and then
click on the feature to rotate. Either click on the map to place the rotated feature or enter an angle in the user input
widget. If you want to rotate several features, they shall be selected first.

If you enable the map tool with feature(s) selected, its (their) centroid appears and will be the rotation anchor
point. If you want to move the anchor point, hold the Ct r1 button and click on the map to place it.
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If you hold shi ft before clicking on the map, the rotation will be done in 45 degree steps, which can be modified
afterwards in the user input widget.

gbooaod

Fain,

The x@ Simplify Feature 46,6] allows you to reduce the number of vertices of a feature, as long as the geometry
doesn’t change. With the tool you can also simplify multi-part features. First, drag a rectangle over the feature.
The vertices will be highlighted in red while the color of the feature will change and a dialog where you can define
a tolerance in map units or pixels will appear. QGIS calculates the amount of vertices that can be deleted while
maintaining the geometry using the given tolerance. The higher the tolerance is the more vertices can be deleted.
After gaining the statistics about the simplification just klick the OK button. The tolerance you used will be saved
when leaving a project or when leaving an edit session. So you can go back to the same tolerance the next time
when simplifying a feature.

googood

E

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.

goooog

You can E addpart holyoons to a selected multipolygon. The new part polygon must be digitized outside the
selected multi-polygon.

googoooood

[ — . . .
You can use the ~ LI Fill Ring fynction to add a ring to a polygon and add a new feature to the layer at the same time.
iF
Add Ring ; D pdd fear .
Thus you need not first use the "¢ jcon and then the ¢alire function anymore.
ogooooo

(=)

The  Ed DeleteRing 40] allows you to delete ring polygons inside an existing area. This tool only works with
polygon layers. It doesn’t change anything when it is used on the outer ring of the polygon. This tool can be used
on polygon and multi-polygon features. Before you select the vertices of a ring, adjust the vertex edit tolerance.

goooog

The € 23 Delete Part (6] allows you to delete parts from multifeatures (e.g., to delete polygons from a multi-polygon
feature). It won’t delete the last part of the feature; this last part will stay untouched. This tool works with all
multi-part geometries: point, line and polygon. Before you select the vertices of a part, adjust the vertex edit
tolerance.
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goooo

You can reshape line and polygon features using the Lo Reshape Features joon on the toolbar. It replaces the line or

polygon part from the first to the last intersection with the original line. With polygons, this 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.

goboobobooooooobooobooboooooo.ocooooobooobooooboooobooooDn
uobooboooboooboobooooo.obooboobboooboooboobooooboOoooDn
gooob.0ooobooooboooboobobobooooooobboooobOo.ODbDobboooOoDbo
gobooobooboooooo,ooooboboooboobooboobooboooobo0oooDoooDo
obO,000000o00b0ooocobooboooboobooboooboobooog.

OO0 O: 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.

gbooaboodan

The @D ot cure tool 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 the edited layer). It is thus ideally suited for the creation of distance line layers. The displacement is
shown at the bottom left of the taskbar.

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 thelmActionSaveEdits|:sup:Save Layer Edits tool.

QGIS options dialog (Digitizing tab then Curve offset tools section) allows you to configure some parameters
like Join style, Quadrant segments, Miter limit.

googo

You can split features using the (ﬁj Split Feawres joon on the toolbar. Just draw a line across the feature you want to
split.

ooooo

In QGIS 2.0 it is now possible to split the parts of a multi part feature so that the number of parts is increased. Just

draw a line across the part you want to split using the ‘% SplitParts joon,
ooooooooDooo

The ; Merge Selected Features 16,0] a]lows you to merge features. A new dialog will allow you to choose which value
to choose between each selected features or select a function (Minimum, Maximum, Median, Sum, Skip Attribute)
to use for each column. If features don’t have a common boundaries, a multipolygon will be created.

gbooobooobgon

il

The wim Merge Atiributes of Selected Featres 16,6] a]lows you to merge attributes of features with common boundaries
i

and attributes without merging their boundaries. First, select several features at once. Then press the mim
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Merge Attributes of Selected Features 1ytton, Now QGIS asks you which attributes are to be applied to all selected objects.
As aresult, all selected objects have the same attribute entries.

gboooboooaogoon

(¥ Rotate Point symboly allows you to change the rotation of point symbols in the map canvas. You must first define
a rotation column from the attribute table of the point layer in the Advanced menu of the Style menu of the Layer

Properties. Also, you will need to go into the ‘SVG marker’ and choose Data defined properties .... Activate .
Angle and choose ‘rotation’ as field. Without these settings, the tool is inactive.

326

Figure 12.43: Rotate Point Symbols )

To change the rotation, select a point feature in the map canvas and rotate it, holding the left mouse button pressed.
A red arrow with the rotation value will be visualized (see Figure_edit_4). When you release the left mouse button
again, the value will be updated in the attribute table.

OO 0O¢: Ifyouhold the Ctrl key pressed, the rotation will be done in 15 degree steps.

12.5.6 The Advanced Digitizing panel

When capturing new geometries or geometry parts you also have the possibility to use the Advanced Digitizing
panel. You can digitize lines exactly parallel or at a specific angle or lock lines to specific angles. Furthermore
you can enter coordinates directly so that you can make a precise definition for your new geomtry.

_figure_advanced_edit 1:

Advanced Digitizing £3)
d [100000.0 (&
a 45 ]

X |-314157.497232

y [-11270.695887

Figure 12.44: The Advanced Digitizing panel A

The tools are not enabled if the map view is in geographic coordinates.
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125.7 0 00O0O0OCOOOOOO

QQGIS allows you to create new shapefile layers, new SpatiaLite layers, new GPX layers and New Temporary
Scratch Layers. Creation of a new GRASS layer is supported within the GRASS plugin. Please refer to section
000 GRASSOOUODOODOODOOD for more information on creating GRASS vector layers.

00 Shapefile OO OO OO

To create a new shape layer for editing, choose New — v» New Shapefile Layer... from the Layer menu. The
New Vector Layer dialog will be displayed as shown in Figure_edit_5. Choose the type of layer (point, line or
polygon) and the CRS (coordinate reference system).

Note that QGIS does not yet support creation of 2.5D features (i.e., features with X,Y,Z coordinates).

™ New Vector Layer

Type
@® Point ) Line ) Polygon
EPS5G:4326 - WGS 84 Specify CRS

New attribute

Name [|

3

Type |Decimal number

width |20 Precision
Attributes list

Name Type width Precision

id Integer 10

name String 80

elevation Real 20

L3

Help cancel || OK |

Figure 12.45: Creating a new Shapefile layer Dialog s}

To complete the creation of the new shapefile layer, add the desired attributes by clicking on the [Add to attributes
list] button and specifying a name and type for the attribute. A first ‘id’ column is added as default but can be

removed, if not wanted. Only Type: real 1v) , Type: integer 1v) , Type: string 1% and Type:date ki
attributes are supported. Additionally and according to the attribute type, you can also define the width and
precision of the new attribute column. Once you are happy with the attributes, click [OK] and provide a name for
the shapefile. QGIS will automatically add a . shp extension to the name you specify. Once the layer has been
created, it will be added to the map, and you can edit it in the same way as described in section [ U [J [0 [ [J [
0000 above.

00 Spatialite 000000

To create a new SpatiaLite layer for editing, choose New — ﬁ New SpatiaLite Layer... from the Layer menu.
The New SpatiaLite Layer dialog will be displayed as shown in Figure_edit_6.
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New Spatialite Layer

Type

Database [fdar.afDmpbnxﬁrabalhanGl.S}’Plugins~< :‘ ]

Layer name |Alaska

Geometry column | geometry

) Point

) MultiPoint () Multiline @® Multipolygon

) Polygon

|EPSG:4326 -WGS 84

| | specify CRS |

& Create an autoincrementing primary key

New attribute

MName

Type | Decimal number -

| EE) Add to attributes list |

Attributes list

Name

Name

Help

Remove attribute

Figure 12.46: Creating a New SpatiaLite layer Dialog A
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The first step is to select an existing SpatiaLite database or to create a new SpatiaLite database. This can be done
with the browse button ') to the right of the database field. Then, add a name for the new layer, define the

layer type, and specify the coordinate reference system with [Specify CRS]. If desired, you can select . Create
an autoincrementing primary key.

To define an attribute table for the new SpatiaLite layer, add the names of the attribute columns you want to create
with the corresponding column type, and click on the [Add to attribute list] button. Once you are happy with the
attributes, click [OK]. QGIS will automatically add the new layer to the legend, and you can edit it in the same
way as described in section [ O 0 0 000 00O O above.

SpatiaLite 00 DO0O00OO0O0O0 DBOODODOOOOOODOOOCOOO  DDBOOOOOOODOODO OO.
000 GPXOOOOOO

To create a new GPX file, you need to load the GPS plugin first. Plugins — “{fj Plugin Manager... opens the

Plugin Manager Dialog. Activate the . GPS Tools checkbox.

o
When this plugin is loaded, choose New — L3 Create new GPX Layer... from the Layer menu. In the Save new
GPX file as dialog, you can choose where to save the new GPX layer.

Creating a new Temporary Scratch Layer

Empty, editable memory layers can be defined using Layer — Create Layer — New Temporary Scratch Layer.
Here you can even create ‘! Multipoint, "/Multiline and "~ Multipolygon Layers beneath "2/ Point, '/ Line and

~/Polygon Layers. Temporary Scratch Layers are not saved and will be discarded when QGIS is closed. See also
paste_into_layer .

12.5.8 Working with the Attribute Table

The attribute table displays features of a selected layer. Each row in the table represents one map feature, and
each column contains a particular piece of information about the feature. Features in the table can be searched,
selected, moved or even edited.

To open the attribute table for a vector layer, make the layer active by clicking on it in the map legend area. 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, and to click on the Open Attribute Table button
in the Attributes toolbar.

This will open a new window that displays the feature attributes for the layer (figure_attributes_1). The number
of features and the number of selected features are shown in the attribute table title.

Selecting features in an attribute table

Each selected row in the attribute table displays the attributes of a selected feature in the layer. If the set of
features selected in the main window is changed, the selection is also updated in the attribute table. Likewise, if
the set of rows selected in the attribute table is changed, the set of features selected in the main window will be
updated.

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 Ctrl key. A continuous selection can be made by holding the Shift 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.
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Attribute table - regions :: Features total: 26, filtered: 26, selected: 4

E = = ’ - e z = =

|i|B M & mEEGSP RRE ?

NAME 2 = (=€ | Update All | | Update Selected
a NAME_1 NAME_2 HASC_2 TYPE_2

M ke etons. Usacan comvenca [
M 3|Alska |Anchorage |USAKAN |Municipality |

B dAlaska  |Bethel  |USAKBE _CensusArea |

4 5 Alaska Bristol Bay = US.AK.BR Borough

5 6 Alaska Denali US.AK.DE Borough

6 7 Alaska Dillingham US.AK.DI Census Area

7 8 Alaska Fairbanks N... US.AK.FA Borough -

kd show All Featuresw

Figure 12.47: Attribute Table for regions layer 16)

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).

For a simple search by attributes on only one column, choose the Column filter — from the menu in the bottom
left corner. Select the field (column) on which the search should be performed from the drop-down menu, and hit
the [Apply] button. Then, only the matching features are shown in the attribute table.

To make a selection, you have to use the . Select features using an Expression

Select features using an Expression 4]116ws you to define a subset of a table using a Function List like in the @ Field Calculator
(see 0O OO OOOMO). The query result can then be saved as a new vector layer. For example, if you want to
find regions that are boroughs from regions. shp of the QGIS sample data, you have to open the Fields and
Values menu and choose the field that you want to query. Double-click the field ‘TYPE_2’ and also [Load all
unique values] . From the list, choose and double-click ‘Borough’. In the Expression field, the following query
appears:

icon on top of the attribute table.

"TYPE_2" = 'Borough’

Here you can also use the Function list — Recent (Selection) to make a selection that you used before. The
expression builder remembers the last 20 used expressions.

The matching rows will be selected, and the total number of matching rows will appear in the title bar of the
attribute table, as well as in the status bar of the main window. For searches that display only selected features on
the map, use the Query Builder described in section [ [J [ [J [J [0 [J .

To show selected records only, use Show Selected Features from the menu at the bottom left.

The field calculator bar allows you to make calculations on the selected rows only. For example, you can alter the
number of the ID field of the file:regions.shp with the expression

ID+5

as shown in figure_attributes_1 .

The other buttons at the top of the attribute table window provide the following functionality:
f/i;f Toggle editing mode {, o j¢ single values and to enable functionalities described below (also with Ctr1+E)
. E Save Edits (3150 with Ctr1+8S)
% Unselectall (a]0 with Ct r1+U)

° ? Move selected to top (also with Ctrl+T)
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. '{Cj} Invert selection (also with Ctr1+R)
. Copy selected rows to clipboard (also with ctrl +C)
o
. 2} -~/ Zoom map to the selected rows (also with Ctrl+J)
:'-“*'.» P: he selected H
o ‘p* Panmap to the selected rows (also with Ctr1+P)
. | Delete selected features (also with Ctrl+D)
. New Column £ PostGIS layers and for OGR layers with GDAL version >= 1.6 (also with Ct r1+W)

o [l Detete Column £ PogtGIS layers and for OGR layers with GDAL version >= 1.9 (also with Ct r1+L)

° Open field calculator (also with ctrl+ I)
Below these buttons is the Field Calculator bar, which allows calculations to be quickly applied attributes visible

in the table. This bar uses the same expressions as the Field Caleulator (see 10 00 00O 0).

OO000: Skip WKT geometry

If you want to use attribute data in external programs (such as Excel), use the Copy selected rows to clipboard py o
You can copy the information without vector geometries if you deactivate Settings — Options — Data sources

menu 4 Copy geometry in WKT representation from attribute table.

Save selected features as new layer

The selected features can be saved as any OGR-supported vector format and also transformed into another coordi-
nate reference system (CRS). Just open the right mouse menu of the layer and click on Save as to define the name

of the output file, its format and CRS (see section Map Legend). To save the selection ensure that the & Save
only selected features is selected. It is also possible to specify OGR creation options within the dialog.

Paste into new layer

Features that are on the clipboard may be pasted into a new layer. To do this, first make a layer editable. Select
some features, copy them to the clipboard, and then paste them into a new layer using Edit — Paste Features as
and choosing New vector layer or New memory layer.

This applies to features selected and copied within QGIS and also to features from another source defined using
well-known text (WKT).

Working with non spatial attribute tables

QGIS allows you also to load non-spatial tables. This currently includes tables supported by OGR and delimited
text, as well as the PostgreSQL, MSSQL and Oracle provider. The tables can be used for field lookups or just
generally browsed and edited using the table view. When you load the table, you will see it in the legend field. It

can be opened with the E=] Open Attribute Table 15] and is then editable like any other layer attribute table.

As an example, you can use columns of the 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
OO0O0000000 to find out more.
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12.5.9 Creating one 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.

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).

Foreign keys

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 region layer, you need to create a one to many
relation using foreign keys, because there are several airports in most regions.

Layers 3]
v & . airports

(4]
U

AIRBANKS NORTH STAR,

£y
allen aaf SOUTHEASTFAIRBANKS]

USKA-SUSITNA

Figure 12.48: Alaska region with airports s}

In addition to the already existing attributes in the airports attribute table 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 the editing and QGIS takes care about 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.

Layers

QGIS makes no difference between a table and a vector layer. Basically, a vector layer is a table with a geometry.
So can add your table as a vector layer. To demostrate you can load the ‘region’ shapefile (with geometries) and
the ‘airport’ csv table (without geometries) and a foreign key (fk_region) to the layer region. 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).

Definition (Relation Manager)
The first thing we are going to do is to let QGIS know about the relations between the layer. This is done in
Settings — Project Properties. Open the Relations menu and click on Add.

* 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 “Airports” in this case.
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referencing layer is the one with the foreign key field on it. In our case this is the airports layer
referencing field will say, which field points to the other layer so this is fk_region in this case
referenced layer is the one with the primary key, pointed to, so here it is the regions layer
referenced field is the primary key of the referenced layer so it is ID

id will be used for internal purposes and has to be unique. You may need it to build custom forms once this
is supported. 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.

\."""- General Mame ‘ferencing Lay :ferencing Fie :ferenced Lay eferenced Fiel
IEN 1dentify layers Name airport_relation
%’ Default styles Referencing Layer (Child) | airports =
W ows server Referencing Field | Fk_region =
{_@ Macros Referenced Layer (Parent) | regions -
__E — Referenced Field (1D =

Id [Generated automa

| cancel | [ oK

| ® Add Relation | | = Remove Relation |

| Help | | Apply || Cancel | OK

Figure 12.49: Relation Manager o)

Forms

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.

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 j 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 @ button will add a new feature to the airport layer. And it will assign the new airport to the current
region by default.

The m 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.

i

The symbol will unlink the selected airport from the current region, leaving them unassigned (the
foreign key is set to NULL) effectively.

12.5.
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- Attributes - regions

[»]
NAME_2
TYPE_2
w airport_regions
2N+ . SN
ID « fk_region ELEV NAME USE

0 40 22 1167.000 ALLEN AAF  Military

1 41 22 1416.000 TANACROSS Other

2 42 22 1569.000 NORTHWAY Civilian/Public

-

Cancel

Figure 12.50: Identification dialog regions with relation to airports .

>

* The two buttons to the right switch between table view and form view where the later let’s you view all the
airports in their respective form.

If you work on the airport table, a new widget type is available which lets you embed the feature form of the
referenced region on the feature form of the airports. It can be used when you open the layer properties of the
airports table, switch to the Fields menu and change the widget type of the foreign key field ‘fk_region’ to Relation
Reference.

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.

i Attributes - airports

1D

fk_region Open Form
ELEV

NAME

USE

Cancel

4!

Figure 12.51: Identification dialog airport with relation to regions

126 0O0O0O0OOO

The Query Builder allows you to define a subset of a table using a SQL-like WHERE clause and to display the
result in the main window. The query result can then be saved as a new vector layer.

12.6.1 00O O

Open the Query Builder by opening the Layer Properties and going to the General menu. Under Feature subset,
click on the [Query Builder] button to open the Query builder. For example, if you have a regions layer with a
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TYPE_ 2 field, you could select only regions that are borough in the Provider specific filter expression box of the
Query Builder. Figure_attributes_2 shows an example of the Query Builder populated with the regions. shp
layer from the QGIS sample data. The Fields, Values and Operators sections help you to construct the SQL-like

query.

regions

Fields Values
NAME_1 Borough
NAME_2 Census Area
HASC_2 Municipality
TYPE_ 2 City And Borough

Sample All

| Use unfiltered layer

w Operators

= < > LIKE % IN NOT IN

<= >= = ILIKE AND OR NOT

Provider specific Filter expression

"TYPE_2" ='Borough'’

Help Test Clear Cancel || OK |

(>

Figure 12.52: 0000000

The Fields list contains all attribute columns of the attribute table to be searched. To add an attribute column to
the SQL WHERE clause field, double click its name in the Fields list. Generally, you can use the various fields,
values and operators to construct the query, or you can just type it into the SQL box.

The Values list lists the values of an attribute table. To list all possible values of an attribute, select the attribute in
the Fields list and click the [all] button. To list the first 25 unique values of an attribute column, select the attribute
column in the Fields list and click the [Sample] button. To add a value to the SQL WHERE clause field, double
click its name in the Values 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 shows a message box with the number of features satisfying the current query, which is useful
in the process of query construction. The [Clear] button clears the text in the SQL. WHERE clause text field.
The [OK] button closes the window and selects the features satisfying the query. The [Cancel] button closes the
window without changing the current selection.

QGIS treats the resulting subset acts as if it where the entire layer. For example if you applied the filter above for
‘Borough’, you can not display, query, save or edit Anchorage, because that is a ‘Municipality’ and therefore not
part of the subset.

The only exception is that unless your layer is part of a database, using a subset will prevent you from editing the
layer.
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127 00 O0O0O0DO0OO

The Field Caleulator byytton 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 written to a new attribute field, a virtual field, or they can be used to update values in an existing field.

O0000O: Virtual Fields

* Virtual fields are not permanent and are not saved.

¢ To make a field virtual it must be done when the field is made.

The field calculator is now available on any layer that supports edit. When you click on the field calculator icon
the dialog opens (see figure_attributes_3). 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.

The quick field calculation bar on top of the attribute table is only visible if the layer is editable.

In quick field calculation bar, you first select the existing field name then open the expression dialog to create your
expression or write it directly in the field then click on Update All button.

12.7.1 Expression tab

In the field calculator dialog, you first must select whether you want to only update selected features, create a new
attribute field where the results of the calculation will be added or update an existing field.

£ Field calculator

& Create a new Field [ ] update existing Field
[] Create virtual field

Output field name

Output Field type | Whole number (integer) =

OQutput Field width | 10 Precision
Function list Selected Function help
$length function
v
Geometry Returns the length of the current feature.
Sgeometry
Sarea Syntax
Slength . ~
Sperimeter +length
Sx r/ |Arguments -
w Operators
o R | N
Expression
slength / 1000|
1]
Output preview: 171.3929555120818
Help Cancel

s

Figure 12.53: 00 0O0OOO00OD
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If you choose to add a new field, you need to enter a field name, a field type (integer, real or string), the total field
width, and the field precision (see figure_attributes_3). For example, if you choose a field width of 10 and a field
precision of 3, it means you have 6 digits before the dot, then the dot and another 3 digits for the precision.

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:
1. Load the shapefile railroads.shp in QGIS and press E=I Open Attribute Table

2. Click on # Toggle editing mode and open the Field Calculator dialog.

3. Select the 4 Create a new field checkbox to save the calculations into a new field.

4. Add length as Output field name and real as Output field type, and define Output field width to be 10
and Precision, 3.

5. Now double click on function $1ength in the Geometry group to add it into the Field calculator expression
box.

6. 00000O0O0DOOODOOOO Y1000 00D00OO00ODOOOOD.OO0DOOOKIOODOOO
ooog.

7. You can now find a new field 1ength in the attribute table.

The available functions are listed in Expressions chapter.

12.7.2 Function Editor tab

With the Function Editor you are able to define your own Python custom functions in a comfortable way. The
function editor will create new Python files in gqgis2pythonexpressions and will auto load all functions
defined when starting QGIS. Be aware that new functions are only saved in the expressions folder and not in
the project file. If you have a project that uses one of your custom functions you will need to also share the .py file
in the expressions folder.

Here’s a short example on how to create your own functions:

@ggsfunction (args="auto", group=’Custom’)
def myfunc(valuel, value2 feature, parent):
pass

The short example creates a function ‘myfunc’ that will give you a function with two values. When using the
args="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 then can be used with the following expression:

myfunc (' testl’, "test2’)

Your function will be implemented in the ‘Custom’ Functions of the Expression tab after using the Run Script
button.
Further information about creating Python code can be found on http://www.qgis.org/html/en/docs/pyqgis_developer_cookbook/inde

The function editor is not only limited to working with the field calculator, it can be found whenever you work
with expressions. See also Expressions.
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1314 0000000000

This section describes how to visualize and set raster layer properties. QGIS uses the GDAL library to read and
write raster data formats, including ArcInfo Binary Grid, ArcInfo ASCII Grid, GeoTIFF, ERDAS IMAGINE, and
many more. GRASS raster support is supplied by a native QGIS data provider plugin. The raster data can also be
loaded in read mode from zip and gzip archives into QGIS.

goooooOoObO00o0oGbALODOOOO0OO00 10000000o0obOo0on0ooooooooooooon @
00 Web OO O GDAL-SOFTWARE-SUITEO O0D0)ODOOODOOODO http://www.gdal.org/formats_list.html
oooooogo

00O 0O: Not all of the listed formats may work in QGIS for various reasons. For example, some require external
commercial libraries, or the GDAL installation of your OS may not have been built to support the format you want

to use. Only those formats that have been well tested will appear in the list of file types when loading a raster into
QGIS. Other untested formats can be loaded by selecting the [GDAL] All files (x) filter.

GRASSOOOOUOODOOOO0ODOOOO GRASSGISOUOO OO0oOOOoOoOooboooooooo

1311 0000000000

Raster data in GIS are matrices of discrete cells that represent features on, above or below the earth’s surface. Each
cell in the raster grid is 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 an elevation matrix.

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 in the map canvas.

QGIS makes use of georeference information inside the raster layer (e.g., GeoTiff) or in an appropriate world file
to properly display the data.

13.1.2 Loading raster data in QGIS

Raster layers are loaded either by clicking on the #Cl AddRaster Layer joon or by selecting the Layer — wﬂ Add
Raster Layer menu option. More than one layer can be loaded at the same time by holding down the Ctr1l or
Shift key and clicking on multiple items in the Open a GDAL Supported Raster Data Source dialog.
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oboobooboooooooboooooooooobooooooooooooooob,ob0bo0ooDo
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0000000000000 000000000oooobo00o00oooooooooooboooooooOooOoan
000000000000 000000000 bboObObOO0OO0O0b0 Oo00000000.000000 Raster
Layer Properties 1 000000000 (figure_raster_100).

uboboobobooooboooobooboon:
« 0O0O0O
0000
- 000
« JODOO0O
- 0O000DOO
- 0ODOOO

13.21 00000000
ooooo

The General menu displays basic information about the selected raster, including the layer source path, the display
name in the legend (which can be modified), and the number of columns, rows and no-data values of the raster.
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Layer Properties - landcover | General

& General w Layer info
Layer name |landcover | displayed as |landcover |

= style
Layer source 2/Dropbox/Trabalho/QGIS/qgis_sample_data/raster/landcover.img|

[F5~] Transparency
— Columns: 3663 Rows: 1964 No-Data Value: nfa

& Pyramids
w Coordinate reference system

B Histogram |EPSG:2964 - NAD27 / Alaska Albers || specify... |

(i Metadata -
w [ | Scale dependent visibility

Maxim ; M
Maximum ) 4.4 Minimum - <) |'4.400 000 000
(inclusive) ¢ (exclusive) ¢
Current Current
Thumbnail Legend Palette

| Restore Default Style | | Save AsDefault || Loadstyle.. || savestyle.. |
Help | Apply || cancel || oK |

Figure 13.1: Raster Layers Properties Dialog A

gooooood

oooooooooooboerS)ooono pPrOJAODOOOOOODOOODOOODOO.O0000O00O0DOO
OOO0000 [Specifyl DD ODO0OO0DOOOOO0ODOOOODOOOOO.

gooobooooon
ooboooboooboobooboobobooboobooo bbb booboooooboobDbOooDboo
obooooOoboooooboboooooboooogo

gboboooOoboooboobooboooobooob,oboob0obooooboobobooobo0o.0ob0oboobn
goooo

13.22 0O00O0OCOOO

gooobooooo

QGIS offers four different Render types. The renderer chosen is dependent on the data type.

1. 000o00b0ob0o -ocoboboooboooooobooboobooboooooo @.,oboboooo
ooooboooog)

2. 000o0o0ooo-oooboooo0ooooooooooOooOobObOO00OooooooDDO (., 0000
ooooooooooooooooon)

3. Singleband gray - (one band of) the image will be rendered as gray; QGIS will choose this renderer if the
file has neither multibands nor an indexed palette nor a continous palette (e.g., used with a shaded relief
map)

13.2. OO0O0O0O0O0OOOO0OOOOO 141



QGIS User Guide, 0 000 2.8

4. 000o000O0OO000DODO -0D00O00O0O0O0DbOO0O0O0oOOoOooOooObOOooDObOO0OoDbD (o.,0
oooooooo)

oooooooono

0000000000 0000O000000000000O000000 3000000000000 00
O0.00000000 O methods: ‘No enhancement’, ‘Stretch to MinMax’, ‘Stretch and clip to MinMax’ O
‘Cliptominmax’ 000000000 ODOOOO.

Layer Properties - cascais_map | Style

w Band rendering

Render type | Multiband color =

& Style -
|&#@ Transparency Red band |Band 1 (Red) | Load min/max values
_ _ Cumulative " .
& Pyramids Min/max |0 0 ® it (20 - -(980 %
Green band Band 2 (Green = ) Min / max
[B® Histogram ' ( ) |
: . Mean +/-
fi Metadata Min/max standard deviation x |00 |~
Blue band |Band 3 (Blue) 3 Extent Accuracy
Min/max @® Full ® Estimate (Faster)
) Current ) Actual (slower
Sl Stretch to MinMax = ( )
enhancement ! _|
Load

Figure 13.2: Raster Renderer - Multiband color )

This selection offers you a wide range of options to modify the appearance of your raster layer. First of all, you
have to get the data range from your image. This can be done by choosing the Extent and pressing [Load]. QGIS

can “% Estimate (faster) the Min and Max values of the bands or use the “ Actual (slower) Accuracy.

Now you can scale the colors with the help of the Load min/max values section. A lot of images have a few very
low and high data. These outliers can be eliminated using the *2/ Cumulative count cut setting. The standard data
range is set from 2% to 98% of the data values and can be adapted manually. With this setting, the gray character
of the image can disappear. With the scaling option -/ Min/max, QGIS creates a color table with all of the data
included in the original image (e.g., QGIS creates a color table with 256 values, given the fact that you have 8
bit bands). You can also calculate your color table using the - Mean +/- standard deviation x 100 ¢ Then,
only the values within the standard deviation or within multiple standard deviations are considered for the color
table. This is useful when you have one or two cells with abnormally high values in a raster grid that are having a
negative impact on the rendering of the raster.

All calculations can also be made for the -/ Current extent.

gbood: goobobooboobooboobon

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 this is not the correct way. To display the Red band, set the image type to
‘Singleband gray’, then select Red as the band to use for Gray.

good

This is the standard render option for singleband files that already include a color table, where each pixel value
is assigned to a certain color. In that case, the palette is rendered automatically. If you want to change colors
assigned to certain values, just double-click on the color and the Select color dialog appears. Also, in QGIS 2.2.
it’s now possible to assign a label to the color values. The label appears in the legend of the raster layer then.

gbooobooon

142 Chapter13. OO0OO0O0O0OOO



QGIS User Guide, 0 000 2.8

Layer Properties - landcover | Style

\._______. General w Band rendering

Render type |paletted =
& style '

Lﬁ Transparency Band | Band 1 (Palette) =

& Pyramids Value Color Label
0 Water
B Histogram 1 Evergreen Neddleleaf Forest
2 Evergreen Broadleaf Forest
(i Metadata 3 Deciduous Needleleaf Forest
4 Deciduous Broadleaf Forest
5 Mixed Forest
6 Woodland
7 Wooded Grassland
8 Closed Shrubland
9 Open Shrubland
10 I G rassland
11 Cropland
12 Bare Ground
12 lirhan and Builk =

Figure 13.3: Raster Renderer - Paletted A

O0O0O: When adding GRASS rasters, the option Contrast enhancement will always be set automatically to
stretch to min max, regardless of if this is set to another value in the QGIS general options.

ooooooooon

This renderer allows you to render a single band layer with a Color gradient: ‘Black to white’ or “White to black’.
You can define a Min and a Max value by choosing the Extenr first and then pressing [Load]. QGIS can \%/
Estimate (faster) the Min and Max values of the bands or use the "~/ Actual (slower) Accuracy.

Layer Properties - cascais_map | Style

\'--..__ General

w Band rendering

Render type | §j =
& Style ype | Singleband gray &
|&#@ Transparency Gray band |Band 1 (Red) | Load min/max values
— Cumulati .
5 [ i .| @ 0 |2 -1980 I %
B4 Pyramids Color gradient | Black to white & e
Min 0.996054 ) Min / max
I Histogram
~, Mean +/-
- Max 229.102 ()] -
fl Metadata standard deviationx | 00 |~
Contrast -
enhancement N0 @nhancement =/  Extent Accuracy
@® Full @® Estimate (Faste
() Current ) Actual (slower,

_ Load |

Figure 13.4: Raster Renderer - Singleband gray o)

With the Load min/max values section, scaling of the color table is possible. Outliers can be eliminated using the
2! Cumulative count cut setting. The standard data range is set from 2% to 98% of the data values and can be
adapted manually. With this setting, the gray character of the image can disappear. Further settings can be made
with '/ Min/max and ' Mean +/- standard deviation x :2°_<!. While the first one creates a color table with

all of the data included in the original image, the second 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
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abnormally high values in a raster grid that are having a negative impact on the rendering of the raster.
gooooooooooo

This is a render option for single-band files, including a continous palette. You can also create individual color
maps for the single bandshere. 300000000000 0O0O0O0O:

Layer Properties - cascais_map copy | Style

N

' General w Band rendering

& style Render type | singleband pseudocolor 2
L._-ﬂ Transparency Band |Band 1 (Red) :| Generate new color map
|
& Pyramids Color interpolation | Linear 8 | Ml lues =) L) Invert
= - Mode |Equalinterval = | Classes |5 -
IS Histogram d=evee® e
p ) value color | Label Min |0.996094 Max |229.102
I Metadata 0.996094 0.996094 [ Classify
58.022571 58.022571 Mi o
115.049... 115.049047 L LI en eI
172.075... 172.075524 Estimated cumulative cut of Full extent.
229.102... 229.102000
Load min/max values
Cumulative . .
@ count cut 20 |.|-[980 |.|%
) Min / max
~. Mean +/- 100 |-
standard deviation = ! =
Extent Accuracy
® Full @ Estimate (Faster)
) Current ) Actual (slower)
| Load |
[ clip

Figure 13.5: Raster Renderer - Singleband pseudocolor o)

1. 000
2. 00
3.000

In the left block, the button @ Add values manually 5 qds a value to the individual color table. The button (=)

Remove selected row (oalates a value from the individual color table, and the & sort colormap tems button sorts the color
table according to the pixel values in the value column. 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. Further, you can also add labels for each color, but this value won’t be displayed when you

|
use the identify feature tool. You can also click on the button M/ Load color map from band 'y hjch tries to load the table

from the band (if it has any). And you can use the buttons "7 Load color map from fle ¢ (54 Bxport color map o le (4, |0
an existing color table or to save the defined color table for other sessions.

In the right block, Generate new color map allows you to create newly categorized color maps. For the Classi-
fication mode ol ‘Equal interval’, you only need to select the number of classes 100 %] and press the button
Classify. You can invert the colors of the color map by clicking the & Invert checkbox. In the case of the Mode

ik ‘Continous’, QGIS creates classes automatically depending on the Min and Max. Defining Min/Max values
can be done with the help of the Load min/max values section. A lot of images have a few very low and high data.
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These outliers can be eliminated using the v Cumulative count cut setting. The standard data range is set from
2% to 98% of the data values and can be adapted manually. With this setting, the gray character of the image can

disappear. With the scaling option ‘- Min/max, QGIS creates a color table with all of the data included in the
original image (e.g., QGIS creates a color table with 256 values, given the fact that you have 8 bit bands). You can

also calculate your color table using the "' Mean +/- standard deviation x :°° <. Then, only the values within
the standard deviation or within multiple standard deviations are considered for the color table.

oooooooono

00000000 Band rendering, Color rendering 0 000000,

You can also achieve special rendering effects for your raster file(s) using one of the blending modes (see [J [J []
goooooooono).

Further settings can be made in modifiying the Brightness, the Saturation and the Contrast. You can also use a
Grayscale option, where you can choose between ‘By lightness’, ‘By luminosity’ and ‘By average’. For one hue
in the color table, you can modify the ‘Strength’.

gbooobood

The Resampling option makes its appearance 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.

Layer Properties - SR_50M_alaska_nad | Style

S
, General » Band rendering

& Style ¥ Color rendering
LE Transparency Blending mode |Normal =  Reset
% Pyramids Brightness —-) 0 .|| Contrast o] 0

= Histogram Saturation —- | 0 . Grayscale |Off =

(i) Metadata Hue [] Colorize Strength

¥ Resampling

Zoomed: in | Nearest neighbour : | out Nearest neighbour :| Oversampling | 2,00 |

- -

-

Help Style +« Apply Cancel || OK

Figure 13.6: Raster Rendering - Resampling 1)

When applying the ‘Nearest neighbour’ method, the map can have a pixelated structure when zooming in. This
appearance can be improved by using the ‘Bilinear’ or ‘Cubic’ method, which cause sharp features to be blurred.
The effect is a smoother image. This method can be applied, for instance, to digital topographic raster maps.

13.23 0000000

QGIS has the ability to display each raster layer at a different transparency level. Use the transparency slider

L, to indicate to what extent the underlying layers (if any) should be visible though the current
raster layer. This is very useful if you like to overlay more than one raster layer (e.g., a shaded relief map overlayed
by a classified raster map). This will make the look of the map more three dimensional.

Additionally, you can enter a raster value that should be treated as NODATA in the Additional no data value menu.
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An even more flexible way to customize the transparency can be done in the Custom transparency options section.
The transparency of every pixel can be set here.

As an example, we want to set the water of our example raster file 1andcover.tif to a transparency of 20%.
The following steps are neccessary:

1. 00000000000 landcover.tif.

2. 00000000000D000000O0ODOLOOODOOOODOOODOOOOOOO Properties
uboodn PrpertiesU 0 UO0OOO0OOOO0OO.

j.ooooooobooooooon.
4. 0000000O00DO0OO0OD *ODO0’DO0OOODDOO.

5. Click the @ Add values manually byytton, A new row will appear in the pixel list.
6. Enter the raster value in the ‘From’ and “To’ column (we use 0 here), and adjust the transparency to 20%.
7. [Applyl OO ODOOO, 00000000

You can repeat steps 5 and 6 to adjust more values with custom transparency.

As you can see, it is quite easy to set custom transparency, but it can be quite a lot of work. Therefore, you

=]
can use the button Exporttofile ¢ gave your transparency list to a file. The button Import from file 15745 your
transparency settings and applies them to the current raster layer.

13.24 000OO0OOOCOOO

Large resolution raster layers can slow navigation in QGIS. By creating lower resolution copies of the data (pyra-
mids), performance can be considerably improved, as QGIS selects the most suitable resolution to use depending
on the level of zoom.

boboobOoboooboooobobooooboobobooooboobooboobooboboooboOoboOobn
gooo

gbooobooboobgoobooboobboboobooboob:
- 00O
- 00
e Jog
« UJonogagn
- 00O
- 00

If you choose ‘Internal (if possible)’ from the Overview format menu, QGIS tries to build pyramids internally.
You can also choose ‘External’ and ‘External (Erdas Imagine)’.

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 building pyramids.

13.25 00 0O0O0OO0OCO0ODO

The Histogram menu allows you to view the distribution of the bands or colors in your raster. The histogram is
generated automatically when you open the Histogram menu. All existing bands will be displayed together. You

can save the histogram as an image with the E button. With the Visibility option in the @% Prefs/Actions menu,
you can display histograms of the individual bands. You will need to select the option “—' 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’. With the Actions option, you can ‘Reset’ and ‘Recompute histogram’ after you have chosen the
Min/max options.
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Layer Properties - SR_50M_alaska_nad | Pyramids

\ General

W style

|&&@ Transparency

/% pyramids

B Histogram

fi Metadata

\ General

tyle

|&& Transparency

& Pyramids
= Histogram

fi Metadata

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 musk 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 | Mearest Neighbour il | 0%
Help || Style +| Apply

Layer Properties - SR_50M_alaska_nad | Histogram

Resolutions

M 877x697
M 439x349
A 219x174
A 110x87
A 55x44

Build pyramids

Cancel | [ oK J

Figure 13.7: The Pyramids Menu o)

Raster Histogram
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Help || Style +| Apply

Cancel | [ oK J

Figure 13.8: Raster Histogram 1)

13.2. OO0O0O0O0O0OOOO0OOOOO

147



QGIS User Guide, 0 000 2.8

13.26 DOOOOCOOOO

The Metadata menu displays a wealth of information about the raster layer, including statistics about each band in
the current raster layer. From this menu, entries may be made for the Description, Attribution, MetadataUrl and
Properties. In Properties, statistics are gathered on a ‘need to know’ basis, so it may well be that a given layer’s
statistics have not yet been collected.

Layer Properties - landcover | Metadata

N
. General ¥ Description

W style Title AVHRR Global Land Cover Classification

|&& Transparency Over the past several years, researchers have

Abstract
#% Pyramids

Keyword list |landcover

B8 Histogram

@ Metadata -

Data Url Format =

¥ Attribution

Title |Hanse, M., R. DeFries, J.R.G. Townshend, and R. Sohlberg

Url [http:ﬁglfc.u md.edu/data/landcover/index.shtml

¥ MetadataUrl

Help Style + Apply cancel | [ OK

Figure 13.9: Raster Metadata A

13.3 000000

The Raster Calculator in the Raster menu allows you to perform calculations on the basis of existing raster pixel
values (see figure_raster_10). The results are written to a new raster layer with a GDAL-supported format.

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 the Result layer section, you will need to define an output layer. You can then define the extent of the calculation
area based on an input raster layer, or based on X,Y coordinates and on columns and rows, to set the resolution of
the output layer. If the input layer has a different resolution, the values will be resampled with the nearest neighbor
algorithm.

The Operators section contains all available operators. To add an operator to the raster calculator expression box,
click the appropriate button. Mathematical calculations (+, —, *, ... ) and trigonometric functions (sin, cos,
tan, ... ) are available. Stay tuned for more operators to come!

With the g Add result to project checkbox, the result layer will automatically be added to the legend area and
can be visualized.

13.3.1 O

Convert elevation values from meters to feet
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ga Raster calculator

Raster bands Result layer
"elevation@1" Output layer /home/alex/elevation_Feet.tif [_J
"landcover@1"”

| Current layer extent |

X min -7117600.00000 - | XMax 4897040.00000 -
¥ min 1367760.00000 - Y max 7809680.00000 -
Columns 3663 - | Rows 1964 -
Output format | GeoTIFF B

[ Add result to project

Operators
| + J | * J sqrt | sin J | A J | acos | ( ,
| - J | / J | cos | asin J | tan || atam J | ) |
| < | > || = | <= il == | | AND | | OR

Raster calculator expression

(elevation@1 >= 0) * elevation@1 * 3.28

Expression valid | Cancel

>

Figure 13.10: DO O0OODO

Creating an elevation raster in feet from a raster in meters, you need to use the conversion factor for meters to feet:
3.28. The expression is:

"elevation@l" x 3.28

gbooaod

If you want to mask out parts of a raster — say, for instance, because you are only interested in elevations above 0
meters — you can use the following expression to create a mask and apply the result to a raster in one step.

("elevation@l" >= 0) » "elevation@l"

In other words, for every cell greater than or equal to 0, set its value to 1. Otherwise set it to 0. This creates the
mask on the fly.

If you want to classify a raster — say, for instance into two elevation classes, you can use the following expression
to create a raster with two values 1 and 2 in one step.

("elevation@l" < 50) » 1 + ("elevation@l"™ >= 50) = 2

In other words, for every cell less than 50 set its value to 1. For every cell greater than or equal 50 set its value to
2.
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Chapter 14

ocCUuogond

14.1 QGIS as OGC Data Client

The Open Geospatial Consortium (OGC) is an international organization with membership of more than 300
commercial, governmental, nonprofit and research organizations worldwide. Its members develop and implement
standards for geospatial content and services, GIS data processing and exchange.

gbooooooobooboboooobooogoobooccoboonooooGIsooooooobobooon
000000 0o0obuoobobouooboobob.boboogn http://www.opengeospatial.org/ O 0 O O
ooo.

Important OGC specifications supported by QGIS are:
e WMS — Web Map Service (WMS/WMTS OO0 000)

WMTS — Web Map Tile Service (WMS/WMTS 00O 0O00O)

¢ WFS — Web Feature Service (WFS O OO WFS-TO OO OOO)

* WFS-T — Web Feature Service - Transactional (WFS OO0 WFS-TO OO OOO)
¢ WCS — Web Coverage Service (WCS O O O OO 0)

¢ SFS — Simple Features for SQL (PostGIS [ [ [0)
«GML—-0O00O000OQOO0OO0O0ODOOOODOD

OGC services are increasingly being used to exchange geospatial data between different GIS implementations and
data stores. QGIS can deal with the above specifications as a client, being SFS (through support of the PostgreSQL
/ PostGIS data provider, see section PostGIS U [ [1).

1411 WMS/WMTS O O OO QOO

WMSOOOOGOO

QGIS currently can act as a WMS client that understands WMS 1.1, 1.1.1 and 1.3 servers. In particular, it has
been tested against publicly accessible servers such as DEMIS.

A WMS server acts upon requests by the client (e.g., QGIS) for a raster map with a given extent, set of layers,
symbolization style, and transparency. The WMS server then consults its local data sources, rasterizes the map,
and sends it back to the client in a raster format. For QGIS, this format would typically be JPEG or PNG.

WMS is generically a REST (Representational State Transfer) service rather than a full-blown Web service. As
such, you can actually take the URLSs generated by QGIS and use them in a web browser to retrieve the same
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images that QGIS uses internally. This can be useful for troubleshooting, as there are several brands of WMS
server on the market and they all have their own interpretation of the WMS standard.

wMSOOOOOOOoOoooooo.0bobowMSOOOOOOOOOO uRLOOOOOOOOO0OO
o0.000b000bO0o0oboo0obooobbooboo0ooboobboobooooobOOoobOo  HTTPOODOO
gooooooo.

wWMTSOOOoOOoOOoOOO

QQGIS can also act as a WMTS client. WMTS is an OGC standard for distributing tile sets of geospatial data.
This is a faster and more efficient way of distributing data than WMS because with WMTS, the tile sets are pre-
generated, and the client only requests the transmission of the tiles, not their production. A WMS request typically
involves both the generation and transmission of the data. A well-known example of a non-OGC standard for
viewing tiled geospatial data is Google Maps.

In order to display the data at a variety of scales close to what the user might want, the WMTS tile sets are
produced at several different scale levels and are made available for the GIS client to request them.

gbooobOoboooobobooooooa:

Coarse Resolution
Highest scale
denominator

Detailed Resolution |:|

Lowest scale
denominator

U A200000
D A000000
ooodod

Figure 14.1: WMTS O OOOOOOODOODO

The two types of WMTS interfaces that QGIS supports are via Key-Value-Pairs (KVP) and RESTful. These two
interfaces are different, and you need to specify them to QGIS differently.

1) In order to access a WMTS KVP service, a QGIS user must open the WMS/WMTS interface and add the
following string to the URL of the WMTS tile service:

"?SERVICE=WMTS&REQUEST=GetCapabilities"

gbooobooboobooboboobo

http://opencache.statkart.no/gatekeeper/gk/gk.open_wmts?\
service=WMTS&request=GetCapabilities

For testing the topo2 layer in this WMTS works nicely. Adding this string indicates that a WMTS web service is
to be used instead of a WMS service.

2. The RESTful WMTS service takes a different form, a straightforward URL. The format recommended by
the OGC is:

{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 http://maps.wien.gv.at/basemap/1.0.0/WMTSCapabilities.xml.
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OO0O: 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 http://wiki.osgeo.org/wiki/Tile_Map_Service_Specification for more
information about this specification.

wMTSOOOooooo,wMS-COOOOooDooooooo.

Selecting WMS/WMTS Servers
The first time you use the WMS feature in QGIS, there are no servers defined.

N
Begin by clicking the -1 Add WMS layer bugton 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_1:

0ood goooo.0ooogoooogooooooo0ooooooogooopoooon,
cooooowMSODOOOOODOOOODOOOOODO.

URL URL of the server providing the data. This must be a resolvable host name — the same
format as you would use to open a telnet connection or ping a host.

oood Username to access a secured WMS server. This parameter is optional.

ooooo Password for a basic authenticated WMS server. This parameter is optional.

GetMap URI [0 4 Ignore GetMap URI reported in capabilities. Use given URI from URL field above.

od

GetFeaturelnfo = Ignore GetFeaturelnfo URI reported in capabilities. Use given URI from URL field

URIO OO above.

goGcgCl-wMSOoooonoaono

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 — Options and click on the Network & Proxy tab. There, you can add your

proxy settings and enable them by setting ] Use proxy for web access. Make sure that you select the correct

proxy type from the Proxy type lhd drop-down menu.

Once the new WMS server connection has been created, it will be preserved for future QGIS sessions.

OO000: WMSOOODO URL

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 orversion=1.0.0 in your URL.

WMS/WMTS O OOOOOQOO

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_ OGR_1, which shows the response provided by the European Soil
Portal WMS server.

goooboooogon

The Image encoding section lists the formats that are supported by both the client and server. Choose one depend-
ing on your image accuracy requirements.
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Add Layer(s) from a WM(T)S Server

Layers | Layer Order | Tilesets | Server Search

=

| Eurosoil threats

- |

Connect || New || EdiE | Delete | | Load || Save | | Adddefaultservers |

ID v Name Title Abstract

v MS Soil Threats  Soil threats, organic Carbon Decline, Soil Erosion, Compaction, Salini...
b1 OCTOP80 Organic car... Soil organic carbon, the major component of soil organic matter, is e...
» 3 PESERA Soil Erosion... Pan European Soil Erosion Risk Assessment - PESERA.
> 5 pH soil pHInE... pH.
7 Compaction Matural Seil... Natural Soil Susceptibility to Compaction
k9 salinization  Saline and S... Saline, Sodic Soils

Image encoding
@® PNG O PNG8 (0 JPEG () GIF (O TIFF () SVG

Options (0 coordinate reference systems available)

Tile size | [ |
Feature limit Ffor GetFeatureinfo 10
Change...
[T Use contextual WMS Legend
Layer name | |
| Help | Add | Close |

Select layer(s)

Figure 14.2: Dialog for adding a WMS server, showing its available layers A
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ubood: oooooboooooo

ooo0owMSOOOOOOOOOOOOOOOOOOOJPEGO PNGOODOOOOODOOOO.JPEGO
O0O00OD00ODO0DOOd isalossy compression format, 10 PNGOOODOOOOOOODOOOOODOODO.

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.

Use PNG if you want precise representations of the original data and you don’t mind the increased data transfer
requirements.

ooooo

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.

Below the layer name, you can define Tile size if you want to set tile sizes (e.g., 256x256) to split up the WMS
request into multiple requests.

The Feature limit for GetFeaturelnfo defines what features from the server to query.

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 o 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.

*0ODOOooo =

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.

You can select several layers at once, but only one image style per layer. When several layers are selected, they
will be combined at the WMS server and transmitted to QGIS in one go.

OO0O0O: WMS Layer 0 O O

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.

goo

In this version of QGIS, the Global transparency setting from the Layer Properties is hard coded to be always on,
where available.

OO0O00: WMSLayer 0000

The availability of WMS image transparency depends on the image encoding used: PNG and GIF support trans-
parency, whilst JPEG leaves it unsupported.

goooo
A coordinate reference system (CRS) is the OGC terminology for a QGIS projection.
Each WMS layer can be presented in multiple CRSs, depending on the capability of the WMS server.

To choose a CRS, select [Change...] and a dialog similar to Figure Projection 3 in [J [J [J [J [J [J J [0 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.
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goooo

Within QGIS, you can search for WMS servers. Figure_ OGC_2 shows the Server Search tab with the Add Layer(s)
from a Server dialog.

- Add Layer(s) from a Server

Layers Server Search
osM Search
Title

Live Haiti OSM WMS via Mapnik live osm data via tile2.dbseo.col

Geofabrik Tools: OSM Inspector (Addresses) OSM Inspector is a debugging t

OSM Latvia data OSM Latvia data

OsM wWMS

OpenStreetMap-WMS WMS-Demo Fir OSM-Daten Ger

OpenStreetMap-WMS Graustufenvariante WMS-Demo fir OSM-Daten Ger

0OSM_Basic Open Street Map

OSM_Basic Open Street Map

UMN MapServer Landcover This is the UMN MapServer appl
v

Help | | Close |

Select layer(s)
Figure 14.3: Dialog for searching WMS servers after some keywords s}

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.

Basically, this option is a front end to the API of http://geopole.org.

goooog

When using WMTS (Cached WMS) services like

http://opencache.statkart.no/gatekeeper/gk/gk.open_wmts?\
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 Sertings — Panels (KDE and Windows) or View — Panels (Gnome and MacOSX), then choosing Tile
scale. This gives you the available scales from the tile server with a nice slider docked in.
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gooobooogon

Once you have added a WMS server, and if any layer from a WMS server is queryable, you can then use the @R
Identify t0] to select a pixel on the map canvas. A query is made to the WMS server for each selection made. The
results of the query are returned in plain text. The formatting of this text is dependent on the particular WMS
serverused. DO 0OOOOOO

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. GML OO 0O OO
ooooo

The @ ldentify t90] supports WMS server response (GetFeatureInfo) in GML format (it is called Feature in the
QGIS GUI 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 GetFeatureInfo 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 Db):

# a) basic (output is generated by Mapserver and does not contain XSD)
# in WEB METADATA define formats (example):
"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"

gbooobood

Once you have added a WMS server, you can view its properties by right-clicking on it in the legend and selecting
Properties. 0000000

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-
GEOSPATTAL-CONSORTIUM in U O [0 Web U 1), but here are a few handy definitions:

- 00000000
-WMSOOOOO —0D0000000000000wMSOOGOoooO.

— Image Formats — The list of MIME-types the server can respond with when drawing the map.
QGIS supports whatever formats the underlying Qt libraries were built with, which is typically at least
image/png and image/ jpegq.

— 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.

e O0000D0O0O0O**

— Selected — Whether or not this layer was selected when its server was added to this project.
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— Visible — Whether or not this layer is selected as visible in the legend (not yet used in this version of
QGIS).

— Can Identify — Whether or not this layer will return any results when the Identify tool is used on it.

— Can be Transparent — Whether or not this layer can be rendered with transparency. This version of
QGIS will always use transparency if this is Yes and the image encoding supports transparency.

— Can Zoom In — Whether or not this layer can be zoomed in by the server. This version of QGIS
assumes all WMS layers have this set to Yes. Deficient layers may be rendered strangely.

— Cascade Count — WMS servers can act as a proxy to other WMS servers to get the raster data for a
layer. This entry shows how many times the request for this layer is forwarded to peer WMS servers
for a result.

— Fixed Width, Fixed Height — Whether or not this layer has fixed source pixel dimensions. This
version of QGIS assumes all WMS layers have this set to nothing. Deficient layers may be rendered
strangely.

— 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 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
LatLonBoundingBox, EX_GeographicBoundingBox or the CRS:84 BoundingBox.

— Available in CRS — The projections that this layer can be rendered in by the WMS server. These are
listed in the WMS-native format.

Available in style — The image styles that this layer can be rendered in by the WMS server.

Show WMS legend graphic in table of contents and composer

The QGIS WMS data provider is able to display a legend graphic in the table of contents’ layer list and in the
map composer. 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 composer, the legend will be integrated at it’s original (dowloaded) dimension. Resolution of the
legend graphic can be set in the item properties under Legend -> 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.

wMSOOOooooooOo

Not all possible WMS client functionality had been included in this version of QGIS. Some of the more noteworthy
exceptions follow.

wMSOOOOOoDoOoOo

gy
Once you’ve completed the "3 Add WMSlayer hrocedure, there is no way to change the settings. A work-around is

to delete the layer completely and start again.
oooooowMsSOOO

Currently, publicly accessible and secured WMS services are supported. The secured WMS servers can be ac-
cessed by public authentication. You can add the (optional) credentials when you add a WMS server. See section
Selecting WMS/WMTS Servers for details.
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oo00: oDoooobooGcCc-uooooooon

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 http://inteproxy.wald.intevation.org.

OO000: QGIS WMS Mapserver

Since Version 1.7.0, QGIS has its own implementation of a WMS 1.3.0 Mapserver. Read more about this in
chapter QGIS as OGC Data Server.

1412 wWCSOOoOoooO

% A Web Coverage Service (WCS) provides access to raster data in forms that are useful for client-side render-
ing, as input into scientific models, and for other clients. The WCS may be compared to the WFS and the WMS.
As WMS and WFS service instances, a WCS allows clients to choose portions of a server’s information holdings
based on spatial constraints and other query criteria.

QGIS has a native WCS provider and supports both version 1.0 and 1.1 (which are significantly different), but
currently it prefers 1.0, because 1.1 has many issues (i.e., each server implements it in a different way with various
particularities).

The native WCS provider handles all network requests and uses all standard QGIS network settings (especially
proxy). It is also possible to select cache mode (‘always cache’, ‘prefer cache’, ‘prefer network’, ‘always net-
work’), and the provider also supports selection of time position, if temporal domain is offered by the server.

1413 WFSOOO WFS-TOODOOOO
In QGIS, a WFS layer behaves pretty much like any other vector layer. You can identify and select features, and
view the attribute table. Since QGIS 1.6, editing WFS-T is also supported.

In general, adding a WEFS layer is very similar to the procedure used with WMS. The difference is that there are
no default servers defined, so we have to add our own.

wrSOooooooo
As an example, we use the DM Solutions WFS server and display a layer. The URL is:
http://www2.dmsolutions.ca/cgi-bin/mswfs_gmap
1. Click on the “Y& AddWFS Layer (6,01 on the Layers toolbar. The Add WFS Layer from a Server dialog appears.
Click on [New].
00000 ‘DM Solutions’ 00O O0O0OO.
Enter the URL (see above).
Click [OK].

A

Choose ‘DM Solutions’ from the Server Connections ") drop-down list.
[Connect] IO D ODOOOOOO.

Wait for the list of layers to be populated.

© ® =2

Select the Parks layer in the list.
10 0000000000000 [ApplylDOOOODOOOO.
Note that any proxy settings you may have set in your preferences are also recognized.

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 province or two and view the attribute table.
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2o Add WFS Layer from a Server

Server connections

| dmsolutions =

l Connect ‘, New || Edit || Delete || Load || Save |
Filter:
Title = Name Abstract Cache Feature Filter

Parks park %

Cities popplace ]

["] Use title For layer name

Coordinate reference system
EPSG:42304 | change ...

| . Help | | Add || Buildquery || Close

Figure 14.4: Adding a WFS layer )

Only WEFS 1.0.0 is supported. At this time, there have not been many tests against WES versions implemented in
other WES servers. If you encounter problems with any other WES server, please do not hesitate to contact the
development team. Please refer to section [ [J [J [0 0 0 [0 O for further information about the mailing lists.

oood: wrSOoooogno

You can find additional WFS servers by using Google or your favorite search engine. There are a number of lists
with public URLs, some of them maintained and some not.

14.2 QGIS as OGC Data Server

QGIS Server is an open source WMS 1.3, WFS 1.0.0 and WCS 1 1.1.1 implementation that, in addition, im-
plements advanced cartographic features for thematic mapping. The QGIS Server is a FastCGI/CGI (Common
Gateway Interface) application written in C++ that works together with a web server (e.g., Apache, Lighttpd).
It has Python plugin support allowing for fast and efficient development and deployment of new features. It is
funded by the EU projects Orchestra, Sany and the city of Uster in Switzerland.

QGIS Server uses QGIS as back end for the GIS logic and for map rendering. Furthermore, the Qt library is
used for graphics and for platform-independent C++ programming. In contrast to other WMS software, the QGIS
Server uses cartographic rules as a configuration language, both for the server configuration and for the user-
defined cartographic rules.

As QGIS desktop and QGIS Server use the same visualization libraries, the maps that are published on the web
look the same as in desktop GIS.

In one of the following manuals, we will provide a sample configuration to set up a QGIS Server. For now, we
recommend to read one of the following URLSs to get more information:

* http://karlinapp.ethz.ch/qgis_wms/
* http://hub.qgis.org/projects/quantum-gis/wiki/QGIS_Server_Tutorial

* http://linfiniti.com/2010/08/qgis-mapserver-a-wms-server-for-the-masses/
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14.2.1 Sample installation on Debian Squeeze

At this point, we will give a short and simple sample installation how-to for a minimal working configuration
using Apache2 on Debian Squeeze. Many other OSs provide packages for QGIS Server, too. If you have to build
it all from source, please refer to the URLs above.

Firstly, add the following debian GIS repository by adding the following repository:

$ cat /etc/apt/sources.list.d/debian-gis.list
deb http://ggis.org/debian trusty main
deb-src http://qgis.org/debian trusty main

U

# Add keys
$ sudo gpg —--recv-key DD45F6C3
$ sudo gpg -—-export —--—armor DD45F6C3 | sudo apt-key add -

Ur

# Update package list
$ sudo apt-get update && sudo apt-get upgrade

Now, install QGIS-Server:

$ sudo apt-get install ggis-server python-ggis

Installation of a HelloWorld example plugin for testing the servers. You create a directory to hold server plugins.
This will be specified in the virtual host configuration and passed on to the server through an environment variable:

sudo mkdir -p /opt/ggis-server/plugins

cd /opt/ggis—-server/plugins

sudo wget https://github.com/elpaso/gqgis—-helloserver/archive/master.zip
# In case unzip was not installed before:

sudo apt-get install unzip

sudo unzip master.zip

sudo mv ggis-helloserver-master HelloServer

v Ay A

Install the Apache server in a separate virtual host listening on port 80. Enable the rewrite module to pass HTTP
BASIC auth headers:

$ sudo a2enmod rewrite

$ cat /etc/apache2/conf-available/qgis-server—-port.conf
Listen 80

$ sudo a2enconf ggis-server-port

This is the virtual host configuration, storedin /etc/apache2/sites-available/001l-ggis—-server.conf

<VirtualHost *:80>
ServerAdmin webmaster@localhost
DocumentRoot /var/www/html

ErrorLog ${APACHE_LOG_DIR}/ggis-server—error.log
CustomLog ${APACHE_LOG_DIR}/ggis—-server—-access.log combined

# Longer timeout for WPS... default = 40

FcgidIOTimeout 120

FcgidInitialEnv LC_ALL "en_US.UTF-8"

FcgidInitialEnv PYTHONIOENCODING UTF-8

FcgidInitialEnv LANG "en_US.UTF-8"

FcgidInitialEnv QGIS_DEBUG 1

FcgidInitialEnv QGIS_SERVER_LOG_FILE /tmp/qgis-000.log
FcgidInitialEnv QGIS_SERVER_LOG_LEVEL 0

FcgidInitialEnv QGIS_PLUGINPATH "/opt/ggis-server/plugins"

# ABP: needed for QGIS HelloServer plugin HTTP BASIC auth
<IfModule mod_fcgid.c>
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RewriteEngine on

RewriteCond $%{HTTP:Authorization}

RewriteRule .x — [E=HTTP_AUTHORIZATION:%${HTTP:Authorization}]
</IfModule>

ScriptAlias /cgi-bin/ /usr/lib/cgi-bin/
<Directory "/usr/lib/cgi-bin">
AllowOverride All
Options +ExecCGI -MultiViews +FollowSymLinks
# for apache2 > 2.4
Require all granted
#Allow from all
</Directory>
</VirtualHost>

Now enable the virtual host and restart Apache:

$ sudo alensite 00l-ggis-server
$ sudo service apache2 restart

Test the server with the HelloWorld plugin:

$ wget -g -O - "http://localhost/cgi-bin/ggis_mapserv.fcgi?SERVICE=HELLO"
HelloServer!

You <can have a look at the default GetCpabilities of the QGIS server at:
http://localhost/cgi-bin/ggis_mapserv.fcgi?SERVICE=WMS&VERSION=1.3.0&REQUEST=GetCapabili

OO00: If you work with a feature that has many nodes then modyfying and adding a new feature will fail. In
this case it is possible to insert the following code into the 001-ggis-server.conf file:

<IfModule mod_fcgid.c>
FcgidMaxRequestLen 26214400
FcgidConnectTimeout 60
</IfModule>

14.2.2 Creating a WMS/WFS/WCS from a QGIS project

To provide a new QGIS Server WMS, WES or WCS, we have to create a QGIS project file with some data. Here,
we use the ‘Alaska’ shapefile from the QGIS sample dataset. Define the colors and styles of the layers in QGIS
and the project CRS, if not already defined.

Then, go to the OWS Server menu of the Project — Project Properties dialog and provide some information about
the OWS in the fields under Service Capabilities. This will appear in the GetCapabilities response of the WMS,

WES or WCS. If you don’t check . 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 capabilities 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 & CRS
restrictions, you can restrict in which coordinate reference systems (CRS) QGIS Server will offer to render maps.

Use the EI\.}:' button below to select those CRS from the Coordinate Reference System Selector, or click Used to
add the CRS used in the QGIS project to the list.

If you have print composers defined in your project, they will be listed in the GetCapabilities response, and they
can be used by the GetPrint request to create prints, using one of the print composer layouts as a template. This
is a QGIS-specific extension to the WMS 1.3.0 specification. If you want to exclude any print composer from
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Project Properties | OWS server

» [ Service capabilities

¥ WMS capabilities

B identify layers v [ Advertised extent

Default styles Min. X |565598.525846906937658?9

=7 ows server Min. Y |4396592.45817049685865641

@ Macros Max. X |2264097.22?04524639993906

B Max. ¥ |6003142.357499453239‘!4289

g Relations

Use Current Canvas Extent

v & Exclude composers
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[

=) | Used

v [ Exclude layers

P WFS capabilities
P WCS capabilities

| Help |

Quality For JPEG images ( 10 : smaller image - 100 : best quality)

| Apply |

Figure 14.5: Definitions for a QGIS Server WMS/WFS/WCS project (KDE)
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] Use layer ids as names
& Add geometry to feature response
GetFeatureinfo geometry precision (decimal places) 8 -
Advertised URL |
Maximums for GetMap request
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| Cancel | OK
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being published by the WMS, check & Exclude composers and click the @ button below. Then, select a print
composer from the Select print composer dialog in order to add it to the excluded composers list.

If you want to exclude any layer or layer group from being published by the WMS, check g Exclude Layers and

click the @ 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 at once.

You can receive requested GetFeaturelnfo as plain text, XML and GML. Default is XML, text or GML format

depends the output format choosen for the GetFeaturelnfo request.

If you wish, you can check . Add geometry to feature response. This will include in the GetFeatureInfo response
the geometries of the features in a text format. If you want QGIS Server to advertise specific request URLs in the
WMS GetCapabilities response, enter the corresponding URL in the Advertised URL field. Furthermore, you can
restrict the maximum size of the maps returned by the GetMap request by entering the maximum 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 his attributes, also this information will be shown
in the GetFeaturelnfo output.

QGIS support the following request for WMS service:
* GetCapabilities
* GetMap
* GetFeaturelnfo
¢ GetLegendGraphic (SLD profile)
* DescribeLayer (SLD profile)
* GetStyles (custom QGIS profile)
WES capabilities

In the WF'S capabilities area, you can select the layers that you want to publish as WFS, and specify if they
will allow the 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.

QGIS support the following request for WES service:
* GetCapabilities
* DescribeFeatureType
* GetFeature
* Transaction
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.

Now, save the session in a project file alaska.ggs. To provide the project as a WMS/WEFES, we create a new
folder /usr/lib/cgi-bin/project with admin privileges and add the project file alaska.ggs and a
copy of the qgis_mapserv. fcgi file - that’s all.

Now we test our project WMS, WES and WCS. Add the WMS, WES and WCS as described in WMS/WMTS U [
gooooo,wrSOOO WFS-TODODOOO and WCSO O OO OO to QGIS and load the data. The URL
is:

http://localhost/cgi-bin/project/ggis_mapserv.fcgi

QGIS support the following request for WCS service:
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* GetCapabilities
* DescribeCoverage

* GetCoverage

ooooowsoooooond

For vector layers, the Fields menu of the 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 WFS. If you want a specific
attribute not to be published, uncheck the corresponding checkbox in the WMS or WF'S column.

You can overlay watermarks over the maps produced by your WMS by adding text annotations or SVG annotations
to the project file. See section Annotation Tools in [J [J [J [J [J for instructions on creating annotations. For
annotations to be displayed as watermarks on the WMS output, the Fixed map position check box 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 — Project Properties dialog) or to manually modify the path to the SVG image in a way that
it represents a valid relative path.

WMSGetMap OO0 0000000000000 O0OOOOOOOO
In the WMS GetMap request, QGIS Server accepts a couple of extra parameters in addition to the standard
parameters according to the OCG WMS 1.3.0 specification:

* MAP parameter: 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
(ggis_mapserv.fcgi). If not specified, QGIS Server searches for .qgs files in the directory where the
server executable is located.

0.

http://localhost/cgi-bin/ggis_mapserv.fcgi?\
REQUEST=GetMap&MAP=/home/qggis/mymap.qggss. . .

«DPIJCOOOO:pPI00OOODOODOOOOOODODOOOOOOOOOODOODO.
0:

http://localhost/cgi-bin/ggis_mapserv.fcgi?REQUEST=GetMap&DPI=300%. ..

«OPACITIES 00O 00: 0000000000000 00000000. 0000000000 0
(00000)00255@O00000)00.

0.

http://localhost/cgi-bin/qgis_mapserv.fcgi?\
REQUEST=GetMap&LAYERS=mylayerl,mylayer2&OPACITIES=125,200&. ..

QGIS Server logging

To log requests send to server, set the following environment variables:

* QGIS_SERVER_LOG_FILE: Specify path and filename. Make sure that server has proper permissions
for writing to file. File should be created automatically, just send some requests to server. If it’s not there,
check permissions.

* QGIS_SERVER_LOG_LEVEL: Specify desired log level. Available values are:
— 0 INFO (log all requests),
— 1 WARNING,
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— 2 CRITICAL (log just critical errors, suitable for production purposes).
O:

SetEnv QGIS_SERVER_LOG_FILE /var/tmp/ggislog.txt
SetEnv QGIS_SERVER_LOG_LEVEL 0

Note
* When using Fcgid module use FcgidInitialEnv instead of SetEnv!

* Server logging is enabled also if executable is compiled in release mode.

Environment variables

* QGIS_OPTIONS_PATH: The variable specifies path to directory with settings. It works
the same ways as QGIS application —optionspath option. It is looking for settings file in
<QGIS_OPTIONS_PATH>/QGIS/QGIS2.ini. = For exaple, to set QGIS server on Apache to use
/path/to/config/QGIS/QGIS2.ini settings file, add to Apache config:

SetEnv QGIS_OPTIONS_PATH "/path/to/config/"
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GPSUOO OO

15.1 GPSO OO OO

15.1.1 GPSO OO

GPS, the Global Positioning System, is a satellite-based system that allows anyone with a GPS receiver to find their
exact position anywhere in the world. GPS is used as an aid in navigation, for example in airplanes, in boats and
by hikers. The GPS receiver uses the signals from the satellites to calculate its latitude, longitude and (sometimes)
elevation. Most receivers also have the capability to store locations (known as waypeints), sequences of locations
that make up a planned route and a tracklog or track of the receiver’s movement over time. Waypoints, routes
and tracks are the three basic feature types in GPS data. QGIS displays waypoints in point layers, while routes
and tracks are displayed in linestring layers.

1512 000000 GPSOOODOOOOO

There are dozens of different file formats for storing GPS data. The format that QGIS uses is called GPX (GPS
eXchange format), which is a standard interchange format that can contain any number of waypoints, routes and
tracks in the same file.

To load a GPX file, you first need to load the plugin. Plugins — '{-b Plugin Manager... opens the Plugin Manager

Dialog. Activate the & GPS Tools checkbox. When this plugin is loaded, a button with a small handheld GPS
device will show up in the toolbar and in Layer — Create Layer — :

I
e b GPS Tools

o
* 53 Create new GPX Layer

For working with GPS data, we provide an example GPX file available in the QGIS sample dataset:
gqgis_sample_data/gps/national_monuments.gpx. See section 0 O O 0O OO for more infor-
mation about the sample data.

B
1. Select Vector — GPS — GPS Tools or click the I GPSTools jeon in the toolbar and open the Load GPX file
tab (see figure_ GPS_1).

2. 000 0O ggis_sample_data/gps/ oooboooad, GPX ooo ad
national_monuments.gpx OOO0O0 [0O]J0000OO0OOOODO.

Use the [Browse...] button to select the GPX file, then use the checkboxes to select the feature types you want
to load from that GPX file. Each feature type will be loaded in a separate layer when you click [OK]. The file
national_monuments.gpx only includes waypoints.
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g GPS Tools

Load GPX file | import other file Download from GPS = Upload to GPS = GPX Conversions

File |/data/Dropbox/Trabalho/Route5.gpx Browse...
Feature types & Waypoints
& Routes
& Tracks
Help Cancel oK

Figure 15.1: The GPS Tools dialog window s}

O0O0O: GPS units allow you to store data in different coordinate systems. When downloading a GPX
file (from your GPS unit or a web site) and then loading it in QGIS, be sure that the data stored in the

GPX file uses WGS 84 (latitude/longitude). QGIS expects this, and it is the official GPX specification. See
http://www.topografix.com/GPX/1/1/.

15.1.3 GPSBabel

Since QGIS uses GPX files, you need a way to convert other GPS file formats to GPX. This can be done for many
formats using the free program GPSBabel, which is available at http://www.gpsbabel.org. This program can also
transfer GPS data between your computer and a GPS device. QGIS uses GPSBabel to do these things, so it is
recommended that you install it. However, if you just want to load GPS data from GPX files you will not need it.
Version 1.2.3 of GPSBabel is known to work with QGIS, but you should be able to use later versions without any
problems.

1514 GPSOCODOOOOOOO

GPXODUOOODODOOOOOOODbO GpSOUDOO0ODOOOODOOO GPSOODLOODOODOO Import
otherfle 00O O00O0OO0OOO0O.0000000C0O0O00DOO0O0O0MOOOOOOO)O0O0OO0O0DOAO.
oobOooboobooobooooboooboobooobobo epXoooobooobooooooooooo
oo.0000G6pSOO0O00O0 30000000000 DOOO0OO0ODOOO0OOODOO,00D00O1
gbobooboboooobobooooobooog.

15.1.5 GPSOOCOO GPSUOODODOOCOOOO

QGIS can use GPSBabel to download data from a GPS device directly as new vector layers. For this we use the
Download from GPS tab of the GPS Tools dialog (see Figure_GPS_2). Here, we select the type of GPS device,
the port that it is connected to (or USB if your GPS supports this), the feature type that you want to download, the
GPX file where the data should be stored, and the name of the new layer.

GpSUU0O0000O00DO0O0ODOOO0OObOOObO,GPSBabel GPSOUDODODOOOOOOODOODOO
gobooo.cepSOOO0O0OOOO0OOOODOOO0ODOOOOOO0OOOO0OOO0O0O00O0O0bO00bO000OO0
obooooobooobooboboo ooboobooooobooooo.

oooooooooO,00b0o000bobo0o0ooo0ooo GpSO0O0OooOOoOoOoDoOOooooOboOooD
obooooooooobooooboooooooooooD.oo,uSBO0bD GpSOO0O0DOD,bO0OUSBO
googooooboa.

. &LinuxDD /dev/ttys0 000 “/devityS1'0 00000000000

168 Chapter 15. GPS O OO UOODO


http://www.topografix.com/GPX/1/1/
http://www.gpsbabel.org

QGIS User Guide, D O 00O 2.8

g GPS Tools

Load GPX file = Import other file | Download from GPS | Upload to GPS = GPX Conversions

GPS device Garmin serial + | | Edit devices...

Port local gpsd = Refresh

Feature type |Waypoints -

Layer name |downloaded_points

Output file |/data/Dropbox/Trabalho/downloaded points.gpx Save As...

Help Cancel || OK

Figure 15.2: OO0 0O0O0OO0OOO

« £7 Windows 00 coM1 000 “COM2<“0 00000
When you click [OK], the data will be downloaded from the device and appear as a layer in QGIS.

15.1.6 GPSO O D ODO0O0O00OODOODODOODOO

You can also upload data directly from a vector layer in QGIS to a GPS device using the Upload to GPS tab of
the GPS Tools dialog. To do this, you simply select the layer that you want to upload (which must be a GPX
layer), your GPS device type, and the port (or USB) that it is connected to. Just as with the download tool, you
can specify new device types if your device isn’t in the list.

This tool is very useful in combination with the vector-editing capabilities of QGIS. It allows you to load a map,
create waypoints and routes, and then upload them and use them on your GPS device.

1517 0000000000000

There are lots of different types of GPS devices. The QGIS developers can’t test all of them, so if you have one
that does not work with any of the device types listed in the Download from GPS and Upload to GPS tools, you
can define your own device type for it. You do this by using the GPS device editor, which you start by clicking
the [Edit devices] button in the download or the upload tab.

To define a new device, you simply click the [New device] button, enter a name, enter download and upload
commands for your device, and click the [Update device] button. The name will be listed in the device menus in
the upload and download windows — it can be any string. The download command is the command that is used to
download data from the device to a GPX file. This will probably be a GPSBabel command, but you can use any
other command line program that can create a GPX file. QGIS will replace the keywords $type, $in, and $out
when it runs the command.

OtypeJO0OOODOODODOOOOOODOODO-wODODODODODODODOOOOOO 00
gooooooobooooboo “«*obobbooboboobooooboooboobooobOoboooDbo
O GPSBabel OO OOOOOODOOOOOOOOOOOOO

%$1in will be replaced by the port name that you choose in the download window and $out will be replaced by
the name you choose for the GPX file that the downloaded data should be stored in. So, if you create a device
type with the download command gpsbabel %type —-i garmin —o gpx %in $%out (this is actually the
download command for the predefined device type ‘Garmin serial’) and then use it to download waypoints from
port /dev/ttySO0 to the file output . gpx, QGIS will replace the keywords and run the command gpsbabel
-w -1 garmin -o gpx /dev/ttySO output.gpx.

doobobooobooooboooobooobooboooobobooobooooboooobooobOooooDo
D00D000“%in“000000000000000DO0O0 GPXUU0000DOO0O0OO0DODOOOO“%out*
gbooaboooboobooon
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GPSBabel 0 OO0 OO00D0OO0O00DOOOODOOOODDO http://www.gpsbabelLorg DO O OO DOOO.

gbobobooooboboboobob,bobobobooboboboboboobobobon
oooooo.

15.1.8 GPSO O D000 O0O0O/00D00O0OOOO0O0O

O000O0DOO0ODOODOOO0DOODO Asdescribed in previous sections QGIS O OO0 O/0000000O
OO00O0O000000D0O0O0O0000 GPSBabelDOOOO.QGISOOOOOOOOOOOOOOO0OO
ooooooooooooooo0ogogoooooobo.ocgggooooooooboooggooooo
oo ooopoo,0oooepSO0O0OOOOoQGISOOODO00OOOODOOooOoOOoOoDbooOoDb
gooooooooo.

Garmin GPSMAP 60cs

MS Windows
Install the Garmin USB drivers from http://www8.garmin.com/support/download_details.jsp?id=591

Connect the unit. Open GPS Tools and use type=garmin serial and port=usb: Fill the fields Layer
name and Output file. Sometimes it seems to have problems saving in a certain folder, using something like
c: \temp usually works.

Ubuntu/Mint GNU/Linux

It is first needed an issue about the permissions of the device, as described at
https://wiki.openstreetmap.org/wiki/USB_Garmin_on_GNU/Linux. You can try to create a file
/etc/udev/rules.d/51-garmin.rules containing this rule

ATTRS{idVendor}=="091e", ATTRS{idProduct}=="0003", MODE="666"

000 “garmin_gps“0 0000000000 0DOOOOODOOOODOOOODO

rmmod garmin_gps

and then you can use the GPS Tools. Unfortunately there seems to be a bug #7182 and usually QGIS freezes
several times before the operation work fine.

BTGP-38KM 0 0 00 0 O (Bluetooth (1)

MS Windows

The already referred bug does not allow to download the data from within QGIS, so it is needed to use GPSBabel
from the command line or using its interface. The working command is

gpsbabel -t -i skytraq,baud=9600,initbaud=9600 —-f COM9 -o gpx —-F C:/GPX/aaa.gpx

Ubuntu/Mint GNU/Linux

Windows 00000000000 (OO0 GPSBabel GUIDOOOOOOOOOOO)ODOODOOOLinux
gboboobOobooooboboooooboooooboobooo

skytrag: Too many read errors on serial port

datalogeger U O OO OOOOOOO0OCODOOOOOOODOOOOO

BlueMax GPS-4044 00D 000 (BTO USBOO)

MS Windows

O00O: 0000Windows7000000000000D00COC0O000O0O0O0OOODOOOO0OO0OOOD

170 Chapter 15. GPS O OO UOODO


http://www.gpsbabel.org
http://hub.qgis.org/issues/6318
http://www8.garmin.com/support/download_details.jsp?id=591
https://wiki.openstreetmap.org/wiki/USB_Garmin_on_GNU/Linux
http://hub.qgis.org/issues/7182

QGIS User Guide, D O 00O 2.8

gbobooboooobooboobooboboooobooboooon

GPSBabel 0 0O O0OO0D00OOOUSBO BTOOOODOOOOODOODOOOOOODODOO

gpsbabel -t -i mtk -f COM12 -o gpx -F C:/temp/test.gpx
mtk_logger: Can’t create temporary file data.bin
Error running gpsbabel: Process exited unsucessfully with code 1

Ubuntu/Mint GNU/Linux
usBO OO

After having connected the cable use the dmesg command to understand what port is being used, for example
/dev/ttyACM3. Then as usual use GPSBabel from the CLI or GUI

gpsbabel -t -i mtk -f /dev/ttyACM3 -o gpx -F /home/user/bluemax.gpx

Bluetooth 00 00 O
Use Blueman Device Manager to pair the device and make it available through a system port, then run GPSBabel

gpsbabel -t -i mtk -f /dev/rfcomm0 -o gpx -F /home/user/bluemax_bt.gpx

15.2 Live GPS OO OO QOO

To activate live GPS tracking in QGIS, you need to select Settings — Panels . GPS information. You will get a
new docked window on the left side of the canvas.

GpSOOO00OO00O0O0ODOO0ODOODOODOOO0ODOODOOODOOOoOoDbOOoOonDd
- ' Gps position coordinates and an interface for manually entering vertices and features
. M GPS signal strength of satellite connections

. % GPS polar screen showing number and polar position of satellites
« % GPS options screen (see figure_gps_options)

With a plugged-in GPS receiver (has to be supported by your operating system), a simple click on [Connect] con-
nects the GPS to QGIS. A second click (now on [Disconnect]) disconnects the GPS receiver from your computer.
For GNU/Linux, gpsd support is integrated to support connection to most GPS receivers. Therefore, you first have
to configure gpsd properly to connect QGIS to it.

ugb: Dooboobobobobooobobobooooo,bobobooooboboobaa,an
gbooobOobooooobooooobooboooooboooobooboooobooooobooobo.

15.21 00O00O0OO0OO

& If the GPS is receiving signals from satellites, you will see your position in latitude, longitude and altitude
together with additional attributes.

15.22 GPSO OO OO0

M Here, you can see the signal strength of the satellites you are receiving signals from.
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Figure 15.4: GPS tracking signal strength

Figure 15.3: GPS tracking position and additional attributes )
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1523 GPSOO0O OOCOOO

% If you want to know where in the sky all the connected satellites are, you have to switch to the polar screen.
You can also see the ID numbers of the satellites you are receiving signals from.

GPS Information (3

|£| i) (B8] |SQ) | Disconnect |

Figure 15.5: GPS tracking polar window )

15.24 GPSO O OO0

% In case of connection problems, you can switch between:

o W& Autodetect

o L Internal

o L Serial device

e L gpsd (selecting the Host, Port and Device your GPS is connected to)
[OO]j00DO0O000DO0O0 GpPSOO0O0OODOOOODODOOOOn.

oboooboooooboooon iDDDI]DDDEIDDDDDDDD obooobooooboooooon

go.0o0d iDDI]DEIDI:IDI]IZI uboooooobOoboboooooooooooboooboooban
goooo.

Activating & Cursor, you can use a slider =

canvas.

to shrink and grow the position cursor on the

Activating “2 Map centering allows you to decide in which way the canvas will be updated. This includes
‘always’, ‘when leaving’, if your recorded coordinates start to move out of the canvas, or ‘never’, to keep map
extent.

ooo IiDDDD[ID gbooooocepSOOO0O0OOOOOoOoOOoOoOOoOooOOoOobooOobooOobonoOon
gbooobOobooooobooon.

If you want to set a feature manually, you have to go back to #/ Posidon and click on [Add Point] or [Add track
point].

15.25 0000000000 BluetoothGPSO O OO

QGISOUUIDUUODO0OUNDOObOOUODOOD BluetoothGPSOU D ODODOOODODOODODOOODOODO
O000000GPSOBluetooth OO DODOOOOODOO Bluetooth DO O DOODOOOOOO
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GPS Information %)
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Add track point (54
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Figure 15.6: GPS tracking options window A
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oooooooepSOOO0O0DOO0ODOOO0ODOOOOOOOODOOOODOOODODOOOO GPSOD
O0000000000D00 BluetoothOOODOOOOOOODOOOODOODOOOOOO

goooooobooobooobooobooepSOUbOOO0OOO0OoOOOoOOoOoOoOoboOoOoboOoOobOoOoDn
obobooooboobobooooobOoboooooobooobooooobobobooooobOOobooon
gboboobobooooboooox=[@0OOo+0booboobooboon

BluetoothDO OO OOOOO0OO0OOGPSOOOO0OOOOODO COMOOOODOOO0ODOOOoOoOOoooO
After the GPS has been recognized, make the pairing for the connection. Usually the autorization code is 0000.

Now open GPS information panel and switch to * GPS options screen. Select the COM port assigned to the GPS
connection and click the [Connect]. After a while a cursor indicating your position should appear.

QGISO GpSUU0DU0O0ObOODbOODbOObOOGPSOOODbOOOOODbOOSNSOIoD0bOOobOOOoDOODO
obooooooobobooooobooboooooobobooboooobobooooooboOoDbobn
GPSOO0OO0O0000O0000 BleetoothOOOOOOOODOOOOODOODOOOOODOOO

15.2.6 GPSMAP 60cs O 0 O

MS Windows

gboboobOoboobooboboooobocpPSGae D O0OO0OO0OODOOOO0ODOODLOOOOODODOO
oooooboooooooon

Launch the program, make it scan for GPS devices (works for both USB and BT ones) and then in QGIS just click
[Connect] in the Live tracking panel using the “%! Autodetect mode.

Ubuntu/Mint GNU/Linux

Windows 000000000 0ODOOO0O0OO0ODO0ODOOOOODOOOOOOD GpPSDOOOODOOOODOOD

sudo apt-get install gpsd

“oarmin_gps*0 00 0000000000000

sudo modprobe garmin_gps

oboooGepSOD0OO0ODODODDODODODdmesgO0OOOGPSOOO0OOOOOOOOOO
U000 @ODb0O /dev/ttyUsSBO)ODOODOODODOOO0OO gpsdDO00O0O0OOOOOOODOOOOO
oono

gpsd /dev/ttyUSBO

oboooQaGISunoobooooobobooobooood

15.2.7 BTGP-38KM datalogger (Bluetooth 0 0) 000 O

GPSD (Linux) 0 O O GPSGate (Windows) J 0 000000000000

15.2.8 BlueMax GPS-4044 0 OO 0O0O (BTO USBO O )0 OO

MS Windows

The live tracking works for both USB and BT modes, by using GPSGate or even without it, just use the 2
Autodetect mode, or point the tool the right port.
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Ubuntu/Mint GNU/Linux

USB
The live tracking works both with GPSD

gpsd /dev/ttyACM3

or without it, by connecting the QGIS live tracking tool directly to the device (for example /dev/ttyACM3).
Bluetooth
The live tracking works both with GPSD

gpsd /dev/rfcommO

or without it, by connecting the QGIS live tracking tool directly to the device (for example /dev/rfcomm0).
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GRASS GISO OO

The GRASS plugin provides access to GRASS GIS databases and functionalities (see GRASS-PROJECT in [
00O Web O0O). This includes visualizing GRASS raster and vector layers, digitizing vector layers, editing
vector attributes, creating new vector layers and analysing GRASS 2-D and 3-D data with more than 400 GRASS
modules.

In this section, we’ll introduce the plugin functionalities and give some examples of managing and working with
GRASS data. The following main features are provided with the toolbar menu when you start the GRASS plugin,
as described in section sec_starting_grass:

° é Open mapset
° M New mapset
° & Close mapset

. \{‘E—g Add GRASS vector layer
° % Add GRASS raster layer
\‘ﬁl: Create new GRASS vector

. W Edit GRASS vector layer

° (ﬂ;. Open GRASS tools
° 5_-_‘-!1.: Display current GRASS region

E_-_‘Il' Edit current GRASS region

16.1 GRASSO O OOOOOO

To use GRASS functionalities and/or visualize GRASS vector and raster layers in QGIS, you must select and load

the GRASS plugin with the Plugin Manager. Therefore, go to the menu Plugins — Z}? Manage Plugins, select
® GRASS and click [OK].

You can now start loading raster and vector layers from an existing GRASS LOCATION (see section
sec_load_grassdata). Or, you can create a new GRASS LOCATION with QGIS (see section [ [ 0 GRASS
LOCATION 0O O [0) and import some raster and vector data (see section GRASS LOCATION 0 0O OO0 O
0 O O) for further analysis with the GRASS Toolbox (see section GRASS 0 0 OO0 0O O).
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16.2 GRASS O OO0 0OO0Opoooooood

With the GRASS plugin, you can load vector or raster layers using the appropriate button on the toolbar menu.
As an example, we will use the QGIS Alaska dataset (see section [ [J [J [0 J [0 ). It includes a small sample
GRASS LOCATION with three vector layers and one raster elevation map.

1. Create a new folder called grassdata, download the QGIS ‘Alaska’ dataset
qgis_sample_data.zip from http://download.osgeo.org/qgis/data/ and unzip the file into
grassdata.

2. Start QGIS.

'_l’
3. If not already done in a previous QGIS session, load the GRASS plugin clicking on Plugins — '(5 Manage
Plugins and activate 4 GRASS. The GRASS toolbar appears in the QGIS main window.

4. In the GRASS toolbar, click the ) Open mapset joon o bring up the MAPSET wizard.

5. For Gisdbase, browse and select or enter the path to the newly created folder grassdata.
6. You should now be able to select the LOCATION = alaska and the MAPSET - demo.
7. Click [OK]. Notice that some previously disabled tools in the GRASS toolbar are now enabled.

8. Click on :15 Add GRASS raster layer ' choose the map name gt opo30 and click [OK]. The elevation layer will
be visualized.

9. Click on \(@ Add GRASS vectorlayer - choose the map name alaska and click [OK]. The Alaska boundary
vector layer will be overlayed on top of the gt opo30 map. You can now adapt the layer properties as
described in chapter 0 0 O OO0 OO0 OO OO0 (e.g., change opacity, fill and outline color).

10. Also load the other two vector layers, rivers and airports, and adapt their properties.

As you see, it is very simple to load GRASS raster and vector layers in QGIS. See the following sections for
editing GRASS data and creating a new LOCATION. More sample GRASS LOCATIONs are available at the
GRASS website at http://grass.osgeo.org/download/sample-data/.

OO0O00: GRASSOOOOODOO

If you have problems loading data or QGIS terminates abnormally, check to make sure you have loaded the
GRASS plugin properly as described in section GRASS 0 O O 0 0O 00O 0.

16.3 GRASS LOCATION 0 MAPSET

GRASS data are stored in a directory referred to as GISDBASE. This directory, often called grassdata, must
be created before you start working with the GRASS plugin in QGIS. Within this directory, the GRASS GIS
data are organized by projects stored in subdirectories called LOCATIONs. Each LOCATION is defined by its
coordinate system, map projection and geographical boundaries. Each LOCATION can have several MAPSETs
(subdirectories of the LOCATION) that are used to subdivide the project into different topics or subregions, or
as workspaces for individual team members (see Neteler & Mitasova 2008 in [0 O OO Web [0 ). In order to
analyze vector and raster layers with GRASS modules, you must import them into a GRASS LOCATION. (This
is not strictly true — with the GRASS modules r.external and v.external you can create read-only links
to external GDAL/OGR-supported datasets without importing them. But because this is not the usual way for
beginners to work with GRASS, this functionality will not be described here.)

16.3.1 000 GRASS LOCATIONC OO

As an example, here is how the sample GRASS LOCATION alaska, which is projected in Albers Equal Area
projection with unit feet was created for the QGIS sample dataset. This sample GRASS LOCATION alaska
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Figure 16.1: alaska LOCATION O GRASS O OO

will be used for all examples and exercises in the following GRASS-related sections. It is useful to download and
install the dataset on your computer (see [J [ [ O 0 [ ).

1.
2.

12.
13.

14.

Start QGIS and make sure the GRASS plugin is loaded.

Visualize the alaska . shp shapefile (see section Loading a Shapefile) from the QGIS Alaska dataset (see
oooooon).

In the GRASS toolbar, click on the L4 New mapset jon o bring up the MAPSET wizard.

OO0 GRASSODODOUOODO (GISDBASE)UO OO grassdata DO O0DO0OO0DOOOO0ODOOO
O000D0O0Db0000D0O0Db0o000 vocaTIONODOODOOOODO.ODOOO [Next]ODOODODO
ugbooano.

We can use this wizard to create a new MAPSET within an existing LOCATION (see section [ [ [
MAPSET 0 0 ) or to create a new LOCATION altogether. Select L2/ Create new location (see fig-
ure_grass_location_2).

Enter a name for the LOCATION — we used ‘alaska’ — and click [Next].

. Define the projection by clicking on the radio button %/ Projection to enable the projection list.

. We are using Albers Equal Area Alaska (feet) projection. Since we happen to know that it is represented

by the EPSG ID 2964, we enter it in the search box. (Note: If you want to repeat this process for another

LOCATION and projection and haven’t memorized the EPSG ID, click on the @ CRS Staws jcon in the lower
right-hand corner of the status bar (see section [J [J [ [J [J [J [J [0)).

. In Filter, insert 2964 to select the projection.
10.
11.

[ODOJj00Db0O00o0Doo.

To define the default region, we have to enter the LOCATION bounds in the north, south, east, and west
directions. Here, we simply click on the button [Set current lqgl extent], to apply the extent of the loaded
layer alaska. shp as the GRASS default region extent.

[OO]jo0o0ooboooboooon.

We also need to define a MAPSET within our new LOCATION (this is necessary when creating a new
LOCATION). You can name it whatever you like - we used ‘demo’. GRASS automatically creates a special
MAPSET called PERMANENT, designed to store the core data for the project, its default spatial extent and
coordinate system definitions (see Neteler & Mitasova 2008 in J [ [ Web [ [0).

Check out the summary to make sure it’s correct and click [Finish].
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15. 000 LOCATION ‘alaska’ 0 0 0O MAPSETs ‘demo’ O ‘PERMANENT 00O 0OO0O0O00.000DO
oooob0oo0oobooboooooooobogonDOgn “demo’ OO

16. GRASSOOOOOOOODOOOOOOOOOOOOobOOobOOoOoOoOoboOooOooooOobooog.

(< New Mapset

GRASS Location

Location

@® Create new location

The GRASS location is a collection of maps
for a particular territory or project.

<Back || MNext= || Cancel

Figure 16.2: Creating a new GRASS LOCATION or a new MAPSET in QGIS

If that seemed like a lot of steps, it’s really not all that bad and a very quick way to create a LOCATION. The
LOCATION ‘alaska’ is now ready for data import (see section GRASS LOCATION OO DO OOOOOO). You
can also use the already-existing vector and raster data in the sample GRASS LOCATION ‘alaska’, included in
the QGIS ‘Alaska’ dataset [] [J [] [1 [J [ [J, and move on to section GRASS ] 0 OO0 OO0 00O,

16.3.2 OO0 MAPSETO OO

A user has write access only to a GRASS MAPSET he or she created. This means that besides access to your own
MAPSET, you can read maps in other users’ MAPSETs (and they can read yours), but you can modify or remove
only the maps in your own MAPSET.

U000 MAPSETs OO wINDOODOOODOOO,00000000000000000000O000DOAO
O0000000000D0 (Neteler & Mitasova2008 0 Wepb 0 0, 00000 GRASSODODOODO DDO).

1. Start QGIS and make sure the GRASS plugin is loaded.

2. In the GRASS toolbar, click on the L4 New mapset jeon o bring up the MAPSET wizard.

3. 000 MAPSETODO ‘test! DO OO0 LOCATION ‘alaska’ 0 GRASSO OO DO OO (GISDBASE) OO
U0 grassdata U0 0OOOOO0O.

4. [0D0]J00000000ODOO.

5. We can use this wizard to create a new MAPSET within an existing LOCATION or to create a new

LOCATION altogether. Click on the radio button % Select location (see figure_grass_location_2) and
click [Next].

6. Enter the name text for the new MAPSET. Below in the wizard, you see a list of existing MAPSETs and
corresponding owners.

7. Click [Next], check out the summary to make sure it’s all correct and click [Finish].

16.4 GRASS LOCATIONC O OO OODOOOO

This section gives an example of how to import raster and vector data into the ‘alaska’ GRASS LOCATION
provided by the QGIS ‘Alaska’ dataset. Therefore, we use the landcover raster map landcover . img and the
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vector GML file 1akes.gml from the QGIS ‘Alaska’ dataset (see [1 [J [J [0 [0 [0 [0).
1. Start QGIS and make sure the GRASS plugin is loaded.

2. In the GRASS toolbar, click the ““&3 Open MAPSET joon ¢ bring up the MAPSET wizard.

3. Select as GRASS database the folder grassdata in the QGIS Alaska dataset, as LOCATION ‘alaska’, as
MAPSET ‘demo’ and click [OK].

4. Now click the gﬂ‘ Open GRASS tools joon, The GRASS Toolbox (see section GRASS [J [0 [1 [J [J [J (') dialog
appears.

5. 000000 landcover.imgUOOOOUOODOOO Modules Tree U0 O r.in.gdal OOO0O
O000000000Db0.00 GRASSOODOOOO GhALODOODOODOOODOOODO GRASS
LOoCATIONODOOOOODOODO.r.in.gdal O00O0OO0OODOODOOOOODOODOO.

6. Browse to the folder raster in the QGIS ‘Alaska’ dataset and select the file 1andcover. img.

7. 00000000000 landcover_grass UOO0O0O [Run] DOOOOOO0DODODO. Output
0000000000 GRASSOODOO r.in.gdal -o input=/path/to/landcover.img
output=landcover_grass 00 0O0O0O00O.

8. When it says Succesfully finished, click [View output]. The landcover_grass raster layer is now
imported into GRASS and will be visualized in the QGIS canvas.

9. To import the vector GML file 1akes.gml, click the module v. in.ogr in the Modules Tree tab. This
GRASS module allows you to import OGR-supported vector files into a GRASS LOCATION. The module
dialog for v. in.ogr appears.

10. Browse to the folder gm1 in the QGIS ‘Alaska’ dataset and select the file 1akes.gml as OGR file.

11. As vector output name, define lakes_grass and click [Run]. You don’t have to care about the other
options in this example. In the Output tab you see the currently running GRASS command v.in.ogr -o
dsn=/path/to/lakes.gml output=lakes\_grass.

12. When it says Succesfully finished, click [View output]. The 1akes_grass vector layer is now imported
into GRASS and will be visualized in the QGIS canvas.

16.5 GRASSO O OODOODO0OO

It is important to understand the GRASS vector data model prior to digitizing.
In general, GRASS uses a topological vector model.

This means that areas are not represented as closed polygons, but by one or more boundaries. A boundary between
two adjacent areas is digitized only once, and it is shared by both areas. Boundaries must be connected and closed
without gaps. An area is identified (and labeled) by the centroid of the area.

Besides boundaries and centroids, a vector map can also contain points and lines. All these geometry elements
can be mixed in one vector and will be represented in different so-called ‘layers’ inside one GRASS vector map.
So in GRASS, a layer is not a vector or raster map but a level inside a vector layer. This is important to distinguish
carefully. (Although it is possible to mix geometry elements, it is unusual and, even in GRASS, only used in
special cases such as vector network analysis. Normally, you should prefer to store different geometry elements
in different layers.)

It is possible to store several ‘layers’ in one vector dataset. For example, fields, forests and lakes can be stored in
one vector. An adjacent forest and lake can share the same boundary, but they have separate attribute tables. It is
also possible to attach attributes to boundaries. An example might be the case where the boundary between a lake
and a forest is a road, so it can have a different attribute table.

The ‘layer’ of the feature is defined by the ‘layer’ inside GRASS. ‘Layer’ is the number which defines if there is
more than one layer inside the dataset (e.g., if the geometry is forest or lake). For now, it can be only a number. In
the future, GRASS will also support names as fields in the user interface.
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Attributes can be stored inside the GRASS LOCATION as dBase or SQLite3 or in external database tables, for
example, PostgreSQL, MySQL, Oracle, etc.

obooooOobooobooboooooboobooooooboobOoobooD ‘ooobobooboooon.

‘Category’ (key, ID) is an integer attached to geometry primitives, and it is used as the link to one key column in
the database table.

OO000: GRASSOOOOODOOOOoDoOod

GRASSOOOOOOOODOOOOOOODOOODOOOOOOODOODOOOUODOODOObOOOODO
OO0 GRASSOOOODOOODDOODOODODOODDOOAO. http://grass.osgeo.org/documentation/manuals/
oooooooboooboobooooboboooooog.

16.6 000 GRASSO O ODOOODOOOOO

To create a new GRASS vector layer with the GRASS plugin, click the I, Create new GRASS vector to0]bar icon. Enter
a name in the text box, and you can start digitizing point, line or polygon geometries following the procedure
described in section GRASS U D D 0 OO0 DO O0Oo0oOooooooO.

In GRASS, it is possible to organize all sorts of geometry types (point, line and area) in one layer, because GRASS
uses a topological vector model, so you don’t need to select the geometry type when creating a new GRASS vector.
This is different from shapefile creation with QGIS, because shapefiles use the Simple Feature vector model (see
section 0 OO0 O0O000O0OOO).

O O00O0O: Creating an attribute table for a new GRASS vector layer

If you want to assign attributes to your digitized geometry features, make sure to create an attribute table with
columns before you start digitizing (see figure_grass_digitizing_5).

16.7 GRASS O O D00 0D0O0DO0ODOOO0OO0ODOO0OO

The digitizing tools for GRASS vector layers are accessed using the Edit GRASS vector layer joon on the toolbar.

Make sure you have loaded a GRASS vector and it is the selected layer in the legend before clicking on the edit
tool. Figure figure_grass_digitizing_2 shows the GRASS edit dialog that is displayed when you click on the edit
tool. The tools and settings are discussed in the following sections.

OO000: GRASSOOOODOOOOOO

If you want to create a polygon in GRASS, you first digitize the boundary of the polygon, setting the mode to ‘No
category’. Then you add a centroid (label point) into the closed boundary, setting the mode to ‘Next not used’.
The reason for this is that a topological vector model links the attribute information of a polygon always to the
centroid and not to the boundary.

goooo
In figure_grass_digitizing_1, you see the GRASS digitizing toolbar icons provided by the
GRASS plugin. Table table_grass_digitizing_1 explains the available functionalities.

o = [GwlNE 5] OE: °_ = j=n . j=|,.:4 (DI

LA )

Figure 16.3: GRASS Digitizing Toolbar
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o00 | 000 oQ
0
L
® oooo oooooooooo
’c oooooo oooooooooooo
(@)
ooooo Digitize new boundary (finish by selecting new tool)
&3]
gooooooo ooooooooooooooOo @opbooooDoooO)
ooo
—
i+ Move vertex Move one vertex of existing line or boundary and identify new position
—
Add vertex Add a new vertex to existing line
o
/@3 Delete vertex Delete vertex from existing line (confirm selected vertex by another click)
% Move element Move selected boundary, line, point or centroid and click on new position
i~

X

i

O

Split line

Delete element

Edit attributes

Close

Split an existing line into two parts

Delete existing boundary, line, point or centroid (confirm selected element
by another click)

Edit attributes of selected element (note that one element can represent
more features, see above)

Close session and save current status (rebuilds topology afterwards)

O GRASSOODOOOOO 1:GRASSOOOOOOOOODO

Category Tab

The Category tab allows you to define the way in which the category values will be assigned to a new geometry

element.

oo GRASS Edit
=

KX R e lc »

Category || Settings

Mode | Next not used

T+ L ]

Ssymbology | Table

Category

Layer

1 -

Figure 16.4: GRASS Digitizing Category Tab

* Mode: The category value that will be applied to new geometry elements.

— Next not used - Apply next not yet used category value to geometry element.

— Manual entry - Manually define the category value for the geometry element in the ‘Category’ entry

field.

— No category - Do not apply a category value to the geometry element. This is used, for instance, for

area boundaries, because the category values are connected via the centroid.

» Category - The number (ID) that is attached to each digitized geometry element. It is used to connect each
geometry element with its attributes.

16.7. GRASS U 000 0000O0O0O0oOoOoOooOoO
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¢ Field (layer) - Each geometry element can be connected with several attribute tables using different GRASS
geometry layers. The default layer number is 1.

O00O0O: Creating an additional GRASS ‘layer’ with Iqgl

If you would like to add more layers to your dataset, just add a new number in the ‘Field (layer)’ entry box and
press return. In the Table tab, you can create your new table connected to your new layer.

Settings Tab

The Settings tab allows you to set the snapping in screen pixels. The threshold defines at what distance new points
or line ends are snapped to existing nodes. This helps to prevent gaps or dangles between boundaries. The default
is set to 10 pixels.

°5%®u@355»4%’=ﬁ@

2t

Category | Settings| Symbology Table

Snapping in screen pixels |10 |

Figure 16.5: GRASS Digitizing Settings Tab

Symbology Tab

The Symbology tab allows you to view and set symbology and color settings for various geometry types and their
topological status (e.g., closed / opened boundary).

o &
“ae BB /oo

Ead

a7

w’” BE O

Category @ Settings | Symbology | Table

Line width |1 | Marker size | 9 -

Disp Color Type Index

& - Boundary (no area) 5

& - Boundary (1 area) 6 | |
& - Boundary (2 areas) 7

& - Centroid (in area) 8 -

Figure 16.6: GRASS Digitizing Symbology Tab

Table Tab

The Table tab provides information about the database table for a given ‘layer’. Here, you can add new columns
to an existing attribute table, or create a new database table for a new GRASS vector layer (see section [J [J [J
GRASSOOOO0O0O0O0O0O0O0O).

OO000: GRASSOOOO

184 Chapter 16. GRASS GISTU OO



QGIS User Guide, D O 00O 2.8

(<] GRASS Edit

L ) 4B oa J e j==': e (D

L

o)
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Category | Settings = Symbology | Table

Layer [I -

Column Type Length

-

Add Column | | Create / Alter Table

Figure 16.7: GRASS Digitizing Table Tab

0000000000000 GRASSMaAPSETUOOOOOOOOOOOODOOOOO.0000000O0AO
U0 MAPSETOOOOOOOOOOOOOOODOOOOCOOODOOOOOOODOOOOn.

16.8 GRASSO OO OO

The region definition (setting a spatial working window) in GRASS is important for working with raster layers.
Vector analysis is by default not limited to any defined region definitions. But all newly created rasters will have
the spatial extension and resolution of the currently defined GRASS region, regardless of their original extension
and resolution. The current GRASS region is stored in the SLOCATION/$SMAPSET/WIND file, and it defines
north, south, east and west bounds, number of columns and rows, horizontal and vertical spatial resolution.

It is possible to switch on and off the visualization of the GRASS region in the QGIS canvas using the fb
Display current GRASS region button.

With the L4 Edit current GRASS region icon, you can open a dialog to change the current region and the symbology of
the GRASS region rectangle in the QGIS canvas. Type in the new region bounds and resolution, and click [OK].
The dialog also allows you to select a new region interactively with your mouse on the QGIS canvas. Therefore,
click with the left mouse button in the QGIS canvas, open a rectangle, close it using the left mouse button again
and click [OK].

The GRASS module g. region provides a lot more parameters to define an appropriate region extent and resolu-
tion for your raster analysis. You can use these parameters with the GRASS Toolbox, described in section GRASS
ogoooooo.

16.9 GRASSO OO OOODO

The % Open GRASS Tools hox provides GRASS module functionalities to work with data inside a selected GRASS
LOCATION and MAPSET. To use the GRASS Toolbox you need to open a LOCATION and MAPSET that you
have write permission for (usually granted, if you created the MAP SET). This is necessary, because new raster or
vector layers created during analysis need to be written to the currently selected LOCATION and MAPSET.

16.9.1 GRASSO OO OOOOOoOoOoO

The GRASS shell inside the GRASS Toolbox provides access to almost all (more than 300) GRASS modules in
a command line interface. To offer a more user-friendly working environment, about 200 of the available GRASS
modules and functionalities are also provided by graphical dialogs within the GRASS plugin Toolbox.
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ga GRASS Tools: alaska/demo

Modules Tree | Modules List = Browser

¥ GRASS MODULES
I} shell - GRASS shell
» Create new GRASS location and transfer data into it
¥ File management
¥ Import into GRASS
b Import raster into GRASS
¥ Import vector into GRASS

/" =» < v.in.ogr.qgis - Import loaded vector

/ & V.in.ogr- Import OGR vector

A v Vv.in.ogrloc-Import OGR vector and creat...

s & Vv.in.ograll- Import OGR vectors in a given ...
7 + v.in.ograll.loc - Import all OGR/PostGIS ve... ||~

Close

(&)

Figure 16.8: GRASS O OO OOOOOOOOOOODOO

A complete list of GRASS modules available in the graphical Toolbox in QGIS version 2.8 is available in the
GRASS wiki at http://grass.osgeo.org/wiki/GRASS-QGIS_relevant_module_list.

GRASSOOOOOOOOOOOODOO0OOCOOODOO0.0000000000 GrRASSOOOOOODOO
gbooooooboooooogon.

As shown in figure_grass_toolbox_1, you can look for the appropriate GRASS module using the thematically
grouped Modules Tree or the searchable Modules List tab.

By clicking on a graphical module icon, a new tab will be added to the Toolbox dialog, providing three new
sub-tabs: Options, Output and Manual.

goooo

The Options tab provides a simplified module dialog where you can usually select a raster or vector layer visualized
in the QGIS canvas and enter further module-specific parameters to run the module.

The provided module parameters are often not complete to keep the dialog clear. If you want to use further module
parameters and flags, you need to start the GRASS shell and run the module in the command line.

A new feature since QGIS 1.8 is the support for a Show Advanced Options button below the simplified module
dialog in the Options tab. At the moment, it is only added to the module v.in.ascii as an example of use, but
it will probably be part of more or all modules in the GRASS Toolbox in future versions of QGIS. This allows you
to use the complete GRASS module options without the need to switch to the GRASS shell.

oo

The Output tab provides information about the output status of the module. When you click the [Run] button, the
module switches to the Output tab and you see information about the analysis process. If all works well, you will
finally see a Successfully finished message.

goooo

The Manual tab shows the HTML help page of the GRASS module. You can use it to check further module
parameters and flags or to get a deeper knowledge about the purpose of the module. At the end of each module
manual page, you see further links to the Main Help index,the Thematic index andthe Full index.
These links provide the same information as the module g .manual.

ugbood: oooogoao

OooooooooOoooOo0o0o0oooooooDoooo0oooooooobobooO0gg “View Output’ O
gooobooog.
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GRASS Tools: alaska/demo

Modules Tree | Modules List = Browser | ~ = &

Module: v.buffer

Options | Output | Manual

Name of input vector map

| rivers ( rivers@demo 1 line ) s |

Buffer distance along major axis in map units
200

Name For output vector map

[river200m|

>

Figure 16.9: GRASS OO UOOODOOOODOOOODO

GRASS Tools: alaska/demo

Modules Tree = Modules List Browser | — = &
Module: v.buffer

Options | Output | Manual

v.buffer input=rivers@demo type=line layer=1
distance=200 output=river200m H

Buffering lines...

Building topology for wector map ...

Registering primitives...
ann Yy vy
VUL G

20000 IS S 30000 S
| Stop | View output | Close |

s

Figure 16.10: GRASS OO OOOOOODO
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g GRASS Tools: alaska/demo

Tree Modules List  Browser : 4

Module: v.buffer

Options | Output | Manual

NAME

v.buffer - Creates a buffer around
features of given type (areas must
contain centroid).

KEYWORDS

vector, buffer

Run Close

Close

Figure 16.11: GRASS OO O0O0OO0OO0O0OO0ODOOOOOO )

16.9.2 GRASS O OO 0000

oo00oobo0oboO0o0onbD GRASSOODOOOODOoOOoOoDODOooOoOoooDOo.

goooood

The first example creates a vector contour map from an elevation raster (DEM). Here, it is assumed that you have
the Alaska LOCATION set up as explained in section GRASS LOCATION D OO0 DO OO0 O OO,

* First, open the location by clicking the ) Open mapset byyton and choosing the Alaska location.

% Add GRASS raster layer

* Now load the gtopo30 elevation raster by clicking and selecting the gtopo30

raster from the demo location.

» Now open the Toolbox with the % Open GRASS tools byton,
¢ In the list of tool categories, double-click Raster — Surface Management — Generate vector contour lines.

* Now a single click on the tool r.contour will open the tool dialog as explained above (see GRASS [0 [ [J [
0O0000D000). The gtopo30 raster should appear as the Name of input raster.

« Type into the Increment between Contour levels :°°_! the value 100. (This will create contour lines at
intervals of 100 meters.)

* Type into the Name for output vector map the name ctour_100.

¢ Click [Run] to start the process. Wait for several moments until the message Successfully finished
appears in the output window. Then click [View Output] and [Close].

Since this is a large region, it will take a while to display. After it finishes rendering, you can open the layer
properties window to change the line color so that the contours appear clearly over the elevation raster, as in [J [
ocoooooooooo.

Next, zoom in to a small, mountainous area in the center of Alaska. Zooming in close, you will notice that the
contours have sharp corners. GRASS offers the v.generalize tool to slightly alter vector maps while keeping
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their overall shape. The tool uses several different algorithms with different purposes. Some of the algorithms
(i.e., Douglas Peuker and Vertex Reduction) simplify the line by removing some of the vertices. The resulting
vector will load faster. This process is useful when you have a highly detailed vector, but you are creating a very
small-scale map, so the detail is unnecessary.

gbood: oooobooo

Note that the QGIS fTools plugin has a Simplify geometries — tool that works just like the GRASS v.generalize
Douglas-Peuker algorithm.

However, the purpose of this example is different. The contour lines created by r . contour have sharp angles
that should be smoothed. Among the v.generalize algorithms, there is Chaiken’s, which does just that (also
Hermite splines). Be aware that these algorithms can add additional vertices to the vector, causing it to load even
more slowly.

* Open the GRASS Toolbox and double-click the categories Vector — Develop map — Generalization, then
click on the v.generalize module to open its options window.

¢ Check that the ‘ctour_100’ vector appears as the Name of input vector.

* From the list of algorithms, choose Chaiken’s. Leave all other options at their default, and scroll down to
the last row to enter in the field Name for output vector map ‘ctour_100_smooth’, and click [Run].

¢ The process takes several moments. Once Successfully finished appears in the output windows,
click [View output] and then [Close].

* You may change the color of the vector to display it clearly on the raster background and to contrast with
the original contour lines. You will notice that the new contour lines have smoother corners than the original
while staying faithful to the original overall shape.

N QGIS 2.8.2-Wien -+ x
Project Edit View Layer Settings Plugins Vector Raster Database Web MMQGIS Processing CADDigitize Help

NOERBRLOR 0SB s RPPLQ sR@i6a -g-pe -0
-/ B RAaGx: IBR "mEuas s B @A
iN®BRHRPORPEPARR® L i) i n o® & -
Biio- o~ - »- -

% BRlE BMEE AR .
""" Layers @® —
a e PHEL

(7] B — ctour_100
» [ & gtopo3o

La... | Advanced Digiti... | Bro...

R ocordinate [ -1569519,5969165 | cale [1:51377 | v | otatior B Render D EPSG:2064 @)

Figure 16.12: GRASS module v.generalize to smooth a vector map A

O000O: 0000 reontour 0 OO0 O

The procedure described above can be used in other equivalent situations. If you have a raster map of precipitation
data, for example, then the same method will be used to create a vector map of isohyetal (constant rainfall) lines.
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oo3pOoooono

Several methods are used to display elevation layers and give a 3-D effect to maps. The use of contour lines, as
shown above, is one popular method often chosen to produce topographic maps. Another way to display a 3-D
effect is by hillshading. The hillshade effect is created from a DEM (elevation) raster by first calculating the slope
and aspect of each cell, then simulating the sun’s position in the sky and giving a reflectance value to each cell.
Thus, you get sun-facing slopes lighted; the slopes facing away from the sun (in shadow) are darkened.

* Begin this example by loading the gt opo30 elevation raster. Start the GRASS Toolbox, and under the
Raster category, double-click to open Spatial analysis — Terrain analysis.

- 000000000 DOO0000DODOO rshadedrelief O OO O0O0O0OODOO.
* Change the azimuth angle ':2°_¥1 270 to 315.
- J0000000D0OD0ODOO0O0OO gtopo30_shadeDOODODDO [Run]O0O000OOODODOO.

- J000D0O0OO0OOODOOOODOOOODOOOOOOODOOO.ODbOOOODOOOOODOODO
oo.

* To view both the hillshading and the colors of the gt opo30 together, move the hillshade map below the
gtopo30 map in the table of contents, then open the Properties window of gtopo30, switch to the
Transparency tab and set its transparency level to about 25%.

You should now have the gt opo30 elevation with its colormap and transparency setting displayed above the
grayscale hillshade map. In order to see the visual effects of the hillshading, turn off the gt opo30_shade map,
then turn it back on.

GRASS shell 0 O O

The GRASS plugin in QGIS is designed for users who are new to GRASS and not familiar with all the modules
and options. As such, some modules in the Toolbox do not show all the options available, and some modules do
not appear at all. The GRASS shell (or console) gives the user access to those additional GRASS modules that
do not appear in the Toolbox tree, and also to some additional options to the modules that are in the Toolbox with
the simplest default parameters. This example demonstrates the use of an additional option in the r.shaded.relief
module that was shown above.

The module r.shaded.relief can take a parameter zmu1t, which multiplies the elevation values relative to the X-Y
coordinate units so that the hillshade effect is even more pronounced.

e Load the gtopo30 elevation raster as above, then start the GRASS Toolbox and click on the
GRASS shell. In the shell window, type the command r.shaded.relief map=gtopo30
shade=gtopo30_shade?2 azimuth=315 zmult=3 and press [Enter].

» After the process finishes, shift to the Browse tab and double-click on the new gt opo30_shade? raster
to display it in QGIS.

¢ As explained above, move the shaded relief raster below the gt opo30 raster in the table of contents, then
check the transparency of the colored gt opo30 layer. You should see that the 3-D effect stands out more
strongly compared with the first shaded relief map.

goooboooooobooog
U000 GrRASSOOOOOOOOOOOOOOOOOOOODbOOOOOOOOOOODbOObOObOO0OO
gooooobooog.

e 00 AlaskaDODODOODOO,GRASS LOCATION D DD OO UOOODODD ODOODOO shapefiles
O000D00D0DO shapefiletreesd GRASSOODOOOOOOODOO.

¢ Now an intermediate step is required: centroids must be added to the imported trees map to make it a
complete GRASS area vector (including both boundaries and centroids).

« J000ODOODO Vector — Manage features, 10 OO0 veentroids 1 00O D0OOOO00OODO.

* Enter as the output vector map ‘forest_areas’ and run the module.
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GRASS Tools: alaska/demo

Modules Tree = Modules List = Browser ‘ ‘

alexandre@PCalexandre:~% g.list vect B
vector files available in mapset <demo>:
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Figure 16.14: GRASS O OO 00 rshadedrelief 00D O0O0O0O0DOOOO A
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* Now load the forest_areas vector and display the types of forests - deciduous, evergreen, mixed - in

different colors: In the layer Properties window, Symbology tab, choose from Legend type ' - ‘Unique
value’ and set the Classification field to “VEGDESC’. (Refer to the explanation of the symbology tab in [J
00000 ODO of the vector section.)

s J0OGRASSOOODOODOODOODOODO Vector — Vectorupdate 0000 0000O00O0OO.
evraststats 1 U0 000O0O0OO. gtopo30,0 forest_areas O OOOOOO.

* Only one additional parameter is needed: Enter column prefix elev, and click [Run]. This is a computa-
tionally heavy operation, which will run for a long time (probably up to two hours).

* Finally, open the forest_areas attribute table, and verify that several new columns have been added,
including elev_min, elev_max, elev_mean, etc., for each forest polygon.

16.9.3 Working with the GRASS LOCATION browser
Another useful feature inside the GRASS Toolbox is the GRASS LOCATION browser. In figure_grass_module_7,
you can see the current working LOCATION with its MAPSETs.

In the left browser windows, you can browse through all MAPSETs inside the current LOCATION. The right
browser window shows some meta-information for selected raster or vector layers (e.g., resolution, bounding box,
data source, connected attribute table for vector data, and a command history).

- GRASS Tools: alaska/demo

Modules Tree | Modules List || Browser

&% Dk QOO

v @ demo Vector airports
¥ | raster Points 26
gtopo30 -
v | vector Lines 0
» airports Boundaries|0
> alaska Centroids |0
river200m | |Areas 0
b rivers Islands 0
[
B PERMANENT Morth 6502586.8303
472
South 1433525.7988
T208
East 4615124.9789
8512
West -4480198.522
21446 -

Close
Figure 16.15: GRASS LOCATION browser 6}

The toolbar inside the Browser tab offers the following tools to manage the selected LOCATION:
. i Add selected map to canvas
. Copy selected map
. Rename selected map
. Q Delete selected map

=—an
U Set current region to selected map
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. @ Refresh browser window

The Rename selected map and O Delete selected map only work with maps inside your currently selected
MAPSET. All other tools also work with raster and vector layers in another MAPSET.

16.9.4 GRASS O OO OO0 OoOooooooO

Nearly all GRASS modules can be added to the GRASS Toolbox. An XML interface is provided to parse the
pretty simple XML files that configure the modules’ appearance and parameters inside the Toolbox.

A sample XML file for generating the module v.buf fer (v.buffer.qgm) looks like this:

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE ggisgrassmodule SYSTEM "http://mrcc.com/ggisgrassmodule.dtd">

<ggisgrassmodule label="Vector buffer" module="v.buffer">
<option key="input" typeoption="type" layeroption="layer" />
<option key="buffer"/>
<option key="output" />

</qggisgrassmodule>

The parser reads this definition and creates a new tab inside the Toolbox when you select the module. A more
detailed description for adding new modules, changing a module’s group, etc., can be found on the QGIS wiki at
http://hub.qgis.org/projects/quantum-gis/wiki/Adding_New_Tools_to_the_ GRASS_Toolbox.
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Chapter 17

QGIS processing framework

171 0000

This chapter introduces the QGIS processing framework, a geoprocessing environment that can be used to call
native and third-party algorithms from QGIS, making your spatial analysis tasks more productive and easy to

accomplish.

gboobgogooboboboboboboobobooboboooobobooobobooboboooboo.

There are four basic elements in the framework GUI, which are used to run algorithms for different purposes.
Choosing one tool or another will depend on the kind of analysis that is to be performed and the particular
characteristics of each user and project. All of them (except for the batch processing interface, which is called
from the toolbox, as we will see) can be accessed from the Processing menu item. (You will see more than four

entries. The remaining ones are not used to execute algorithms and will be explained later in this chapter.)

- J000DOOO0OGUIDOOOOO,0D0D00000O00DO00O00O0O0,00Db0000000D000OAO0
oooobooooboobooooobooog.

Processing Toolbox

El- Rgcenﬂy used algorithms
% Watershed from DEM and threshold

""" L] Convergence index

4 Polygon centroids

""" ﬁ} Cartographic to geographic coordinates conversion
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-- €§} Images
" % Raster
" % Raster - vector
B} % vector
Bl off Models
- @ seripts

[ Tools

[ [Example scripts]

Simplified interface

""" & r.aspect - Generates raster maps of aspect from a elevation...
----- 4% v.voronoi - Creates a Voronoi diagram from an input vector |...

Figure 17.1: Processing Toolbox £7
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- J000D0OOO0OOODO.0DO0O0O00OOO0DOOOODOOOOODOODOOOOODOOOODOODO
obooooboboo,obocooobooobooooo,obooooooooobooooboooon
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Figure 17.2: Processing Modeler £7

- J0O0b0O0O0O0.0D0O0ODLOO0ODOODODDOOLDOODOODOODbODLDOODLOODbO0ODbO
ooo,0000000b000o0obO0obooboobooboooboooo.

- J0000OO0ODOOOOODODOO.ODOOOODOOOOODOOOOO,0b00000000,000
oooboooobobooooobooooboboobooboooon.

gboooboobooboobobooobbooboobooog.

172 0000000

The Toolbox is the main element of the processing GUI, and the one that you are more likely to use in your daily
work. It shows the list of all available algorithms grouped in different blocks, and it is the access point to run them,
whether as a single process or as a batch process involving several executions of the same algorithm on different
sets of inputs.

The toolbox contains all the available algorithms, divided into predefined groups. All these groups are found under
a single tree entry named Geoalgorithms.

Additionally, two more entries are found, namely Models and Scripts. These include user-created algorithms, and
they allow you to define your own workflows and processing tasks. We will devote a full section to them a bit
later.

In the upper part of the toolbox, you will find a text box. To reduce the number of algorithms shown in the toolbox
and make it easier to find the one you need, you can enter any word or phrase on the text box. Notice that, as you
type, the number of algorithms in the toolbox is reduced to just those that contain the text you have entered in their
names.
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B L) INFO
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, ERROR

Ci\WsersVolaya\Desktop=saga_cmd shapes_polygons "Polygon Centroids™ POLYGONS C: n
\Users\Volaya/.ggis2 jpython/pluginstprocessingtests \data\polygons.shp™ -CENTROIDS "C:
VWsers\Volaya\appDataLocal Temp'\processing e 253369644496 5h442c 5ec 1edaft 5 1Y CENTROIDS . shp™
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FEF FFFAF FEFFFFEE
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library path: c:\saga2l'modules'\shapes_polygons.dil
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author (c) 2003 by O.Conrad 4
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Figure 17.3: Processing History 47
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Figure 17.4: Batch Processing interface 7
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Processing Toolbox K|

£l Recently used algorithms

4% watershed from DEM and threshold
P {§} Convergence index

i Polygon centroids

----- 9} raspect - Generates raster maps of aspect from a elevation...
4% v.voronai - Creates a Voronoi diagram from an input vector |...
o) Cartographic to geographic coordinates conversion
El- {19} Geoalgorithms
" & Domain specific
" & Images
" % Raster
" 3 Raster - vector
B 8 vector
Bl ol Models
- [ seripts
[ Tools
[ [Example scripts]

Simplified interface |

Figure 17.5: Processing Toolbox £7

In the lower part, you will find a box that allows you to switch between the simplified algorithm list (the one
explained above) and the advanced list. If you change to the advanced mode, the toolbox will look like this:

In the advanced view, each group represents a so-called ‘algorithm provider’, which is a set of algorithms coming
from the same source, for instance, from a third-party application with geoprocessing capabilities. Some of
these groups represent algorithms from third-party applications like SAGA, GRASS or R, while others contain
algorithms directly coded as part of the processing plugin, not relying on any additional software.

This view is recommended to those users who have a certain knowledge of the applications that are backing the
algorithms, since they will be shown with their original names and groups.

Also, some additional algorithms are available only in the advanced view, such as LiDAR tools and scripts based
on the R statistical computing software, among others. Independent QGIS plugins that add new algorithms to the
toolbox will only be shown in the advanced view.

In particular, the simplified view contains algorithms from the following providers:
* GRASS
* SAGA
* OTB
* Native QGIS algorithms

In the case of running QGIS under Windows, these algorithms are fully-functional in a fresh installation of QGIS,
and they can be run without requiring any additional installation. Also, running them requires no prior knowledge
of the external applications they use, making them more accesible for first-time users.

If you want to use an algorithm not provided by any of the above providers, switch to the advanced mode by
selecting the corresponding option at the bottom of the toolbox.

gboooboooboobooboboboobbooboobooboobooboboon.
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Once you double-click on the name of the algorithm that you want to execute, a dialog similar to that in the figure
below is shown (in this case, the dialog corresponds to the SAGA ‘Convergence index’ algorithm).
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Processing Toolbox

Search...

(5] Recently used algorithms

B} gy GDALJOGR [21 geoalgorithms]

-- GRASS commands [155 geoalgorithms]

Bl (5] GeoServer/PostGIS tools [8 geoalgorithms]

B} o Models [8 genalgorithms]
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QGIS geoalgorithms [67 geoalgaritims]

&

& SAGA [252 geoalgorithms]
&l Scripts [10 geoalgorithms]
B} 34, Tools for LIDAR data [42 geoalgorithms]

Figure 17.6: Processing Toolbox (advanced mode) £7

{} Convergence index

[Save to temporary file]

x|

Figure 17.7: Parameters Dialog £7
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This dialog is used to set the input values that the algorithm needs to be executed. It shows a table where input
values and configuration parameters are to be set. It of course has a different content, depending on the require-
ments of the algorithm to be executed, and is created automatically based on those requirements. On the left side,
the name of the parameter is shown. On the right side, the value of the parameter can be set.

boboooobooobooboobooboooobooboboooobooboobooboboboooboOoboOobn
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* A raster layer, to select from a list of all such layers available (currently opened) in QGIS. The selector
contains as well a button on its right-hand side, to let you select filenames that represent layers currently not
loaded in QGIS.

* A vector layer, to select from a list of all vector layers available in QGIS. Layers not loaded in QGIS can
be selected as well, as in the case of raster layers, but only if the algorithm does not require a table field
selected from the attributes table of the layer. In that case, only opened layers can be selected, since they
need to be open so as to retrieve the list of field names available.

gbooobobooboobooooobooboooooboooboon.

Peints
points [EPSG:23030] |~ ) ]

Figure 17.8: Vector iterator button £7

If the algorithm contains several of them, you will be able to toggle just one of them. If the button corresponding to
a vector input is toggled, the algorithm will be executed iteratively on each one of its features, instead of just once
for the whole layer, producing as many outputs as times the algorithm is executed. This allows for automating the
process when all features in a layer have to be processed separately.

* A table, to select from a list of all available in QGIS. Non-spatial tables are loaded into QGIS like vector
layers, and in fact they are treated as such by the program. Currently, the list of available tables that you will
see when executing an algorithm that needs one of them is restricted to tables coming from files in dBase
(.dbf) or Comma-Separated Values (. csv) formats.

- J000DOO0OO0COODOOOODOODbOOOOODbOOOO.

* A numerical value, to be introduced in a text box. You will find a button by its side. Clicking on it, you
will see a dialog that allows you to enter a mathematical expression, so you can use it as a handy calculator.
Some useful variables related to data loaded into QGIS can be added to your expression, so you can select
a value derived from any of these variables, such as the cell size of a layer or the northernmost coordinate
of another one.

{4 Enter number or expression 2 x|
Enter expression in the text field.
Double dick on elements in the tree to add their values to the expression.

El-iValues from data layers extents i
[#- dempart2

G- dempart1

- dem

in X:262846, 525725
ax X1277871.525725
in Y:4454025.0
- Max y:4464275.0

[#- points

B lines

[ 3cuencas

[ values from raster layers statistics

™
i
]
=8
T
]
T

oK Cancel

Figure 17.9: Number Selector £7
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* A coordinate reference system. You can type the EPSG code directly in the text box, or select it from the
CRS selection dialog that appears when you click on the button on the right-hand side.

¢ An extent, to be entered by four numbers representing its xmin, xmax, ymin, ymax limits. Clicking on
the button on the right-hand side of the value selector, a pop-up menu will appear, giving you two options:
to select the value from a layer or the current canvas extent, or to define it by dragging directly onto the map
canvas.

|
% Use layer/canvas extent
” Select extent on canvas

gl

Figure 17.10: Extent selector £7
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Use extent from

[Canvas]

dempart?
demparti
dem

grat
points
lines
Jcuencas

Figure 17.11: Extent List £7
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Figure 17.12: Extent Drag £7

» A list of elements (whether raster layers, vector layers or tables), to select from the list of such layers
available in QGIS. To make the selection, click on the small button on the left side of the corresponding row
to see a dialog like the following one.
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§§ Multiple selection 2l x|
dempart? (de)Select all
dempart1 w
dem Cancel

Figure 17.13: Multiple Selection £7
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Figure 17.14: Fixed Table £7
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You will find a [Help] tab in the the parameters dialog. If a help file is available, it will be shown, giving you
more information about the algorithm and detailed descriptions of what each parameter does. Unfortunately, most

algorithms lack good documentation, but if you feel like contributing to the project, this would be a good place to
start.

goooboooogo

Algorithms run from the processing framework — this is also true of most of the external applications whose
algorithms are exposed through it. Do not perform any reprojection on input layers and assume that all of them
are already in a common coordinate system and ready to be analized. Whenever you use more than one layer as

input to an algorithm, whether vector or raster, it is up to you to make sure that they are all in the same coordinate
system.
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Note that, due to QGIS‘s on-the-fly reprojecting capabilities, although two layers might seem to overlap and
match, that might not be true if their original coordinates are used without reprojecting them onto a common
coordinate system. That reprojection should be done manually, and then the resulting files should be used as input
to the algorithm. Also, note that the reprojection process can be performed with the algorithms that are available
in the processing framework itself.

By default, the parameters dialog will show a description of the CRS of each layer along with its name, making it
easy to select layers that share the same CRS to be used as input layers. If you do not want to see this additional
information, you can disable this functionality in the processing configuration dialog, unchecking the Show CRS
option.

CRSOOOoOooobooobooboobooboobooboobooboobooobooooobooobooDbo
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These are all saved to disk, and the parameters table will contain a text box corresponding to each one of these
outputs, where you can type the output channel to use for saving it. An output channel contains the information
needed to save the resulting object somewhere. In the most usual case, you will save it to a file, but the architecture
allows for any other way of storing it. For instance, a vector layer can be stored in a database or even uploaded
to a remote server using a WFS-T service. Although solutions like these are not yet implemented, the processing
framework is prepared to handle them, and we expect to add new kinds of output channels in a near feature.

To select an output channel, just click on the button on the right side of the text box. That will open a save file
dialog, where you can select the desired file path. Supported file extensions are shown in the file format selector
of the dialog, depending on the kind of output and the algorithm.

The format of the output is defined by the filename extension. The supported formats depend on what is supported
by the algorithm itself. To select a format, just select the corresponding file extension (or add it, if you are directly
typing the file path instead). If the extension of the file path you entered does not match any of the supported
formats, a default extension (usually .dbf * for tables, .t1if for raster layers and . shp for vector layers) will
be appended to the file path, and the file format corresponding to that extension will be used to save the layer or
table.

If you do not enter any filename, the result will be saved as a temporary file in the corresponding default file
format, and it will be deleted once you exit QGIS (take care with that, in case you save your project and it contains
temporary layers).

You can set a default folder for output data objects. Go to the configuration dialog (you can open it from the
Processing menu), and in the General group, you will find a parameter named Output folder. This output folder
is used as the default path in case you type just a filename with no path (i.e., myfile. shp) when executing an
algorithm.

When running an algorithm that uses a vector layer in iterative mode, the entered file path is used as the base path
for all generated files, which are named using the base name and appending a number representing the index of
the iteration. The file extension (and format) is used for all such generated files.

Apart from raster layers and tables, algorithms also generate graphics and text as HTML files. These results are
shown at the end of the algorithm execution in a new dialog. This dialog will keep the results produced by any
algorithm during the current session, and can be shown at any time by selecting Processing — Results viewer from
the QGIS main menu.
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Some external applications might have files (with no particular extension restrictions) as output, but they do not
belong to any of the categories above. Those output files will not be processed by QGIS (opened or included into
the current QGIS project), since most of the time they correspond to file formats or elements not supported by
QGIS. This is, for instance, the case with LAS files used for LiDAR data. The files get created, but you won’t see
anything new in your QGIS working session.

boboobooboobooboobobooooboobobooooboobooboobOoboooobOoboOoobn
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Optional outputs are not supported. That is, all outputs are created. However, you can uncheck the corresponding
checkbox if you are not interested in a given output, which essentially makes it behave like an optional output (in
other words, the layer is created anyway, but if you leave the text box empty, it will be saved to a temporary file
and deleted once you exit QGIS).

1723 000000000 DOOOOOODOOO

As has been mentioned, the configuration menu gives access to a new dialog where you can configure how algo-
rithms work. Configuration parameters are structured in separate blocks that you can select on the left-hand side
of the dialog.

Along with the aforementioned Output folder entry, the General block contains parameters for setting the default
rendering style for output layers (that is, layers generated by using algorithms from any of the framework GUI
components). Just create the style you want using QGIS, save it to a file, and then enter the path to that file in the
settings so the algorithms can use it. Whenever a layer is loaded by SEXTANTE and added to the QGIS canvas,
it will be rendered with that style.

Rendering styles can be configured individually for each algorithm and each one of its outputs. Just right-click on
the name of the algorithm in the toolbox and select Edit rendering styles. You will see a dialog like the one shown
next.

(¢ Convergence Index x|
Output Style
Convergence Index<OutputRaster >

CK Cancel

Figure 17.15: Rendering Styles £7

ooooooooooooooooOooooD (.gnhyoooooO OKJIOOOODOO.
Other configuration parameters in the General group are listed below:

* Use filename as layer name. The name of each resulting layer created by an algorithm is defined by the
algorithm itself. In some cases, a fixed name might be used, meaning that the same output name will be
used, no matter which input layer is used. In other cases, the name might depend on the name of the input
layer or some of the parameters used to run the algorithm. If this checkbox is checked, the name will be
taken from the output filename instead. Notice that, if the output is saved to a temporary file, the filename
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of this temporary file is usually a long and meaningless one intended to avoid collision with other already
existing filenames.

* Use only selected features. If this option is selected, whenever a vector layer is used as input for an al-
gorithm, only its selected features will be used. If the layer has no selected features, all features will be
used.

* Pre-execution script file and Post-execution script file. These parameters refer to scripts written using the
processing scripting functionality, and are explained in the section covering scripting and the console.

Apart from the General block in the settings dialog, you will also find a block for algorithm providers. Each
entry in this block contains an Activate item that you can use to make algorithms appear or not in the toolbox.
Also, some algorithm providers have their own configuration items, which we will explain later when covering
particular algorithm providers.

173 0000000000

The graphical modeler allows you to create complex models using a simple and easy-to-use interface. When
working with a GIS, most analysis operations are not isolated, but rather part of a chain of operations instead.
Using the graphical modeler, that chain of processes can be wrapped into a single process, so it is as easy and
convenient to execute as a single process later on a different set of inputs. No matter how many steps and different
algorithms it involves, a model is executed as a single algorithm, thus saving time and effort, especially for larger
models.
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Figure 17.16: Modeler £7
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Double-clicking on any of these elements, a dialog is shown to define its characteristics. Depending on the
parameter itself, the dialog may contain just one basic element (the description, which is what the user will see
when executing the model) or more of them. For instance, when adding a numerical value, as can be seen in the
next figure, apart from the description of the parameter, you have to set a default value and a range of valid values.

G Parameter definition 21l

Parameter name | |

Min/Max values

Default value | 0

Figure 17.17: Model Parameters £7
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Sl el el

Poink & DEM Landsat

Figure 17.18: Model Parameters £7

You can also add inputs by dragging the input type from the list and dropping it in the modeler canvas, in the
position where you want to place it.
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Figure 17.19: Model Parameters £7

The appearance of the toolbox has two modes here as well: simplified and advanced. However, there is no element
to switch between views in the modeler, so you have to do it in the toolbox. The mode that is selected in the toolbox
is the one that will be used for the list of algorithms in the modeler.

To add an algorithm to a model, double-click on its name or drag and drop it, just like it was done when adding
inputs. An execution dialog will appear, with a content similar to the one found in the execution panel that is shown
when executing the algorithm from the toolbox. The one shown next corresponds to the SAGA ‘Convergence
index’ algorithm, the same example we saw in the section dedicated to the toolbox.

As you can see, some differences exist. Instead of the file output box that was used to set the file path for output
layers and tables, a simple text box is used here. If the layer generated by the algorithm is just a temporary result
that will be used as the input of another algorithm and should not be kept as a final result, just do not edit that text
box. Typing anything in it means that the result is final and the text that you supply will be the description for the
output, which will be the output the user will see when executing the model.

Selecting the value of each parameter is also a bit different, since there are important differences between the
context of the modeler and that of the toolbox. Let’s see how to introduce the values for each type of parameter.

 Layers (raster and vector) and tables. These are selected from a list, but in this case, the possible values are
not the layers or tables currently loaded in QGIS, but the list of model inputs of the corresponding type, or
other layers or tables generated by algorithms already added to the model.

¢ Numerical values. Literal values can be introduced directly in the text box. But this text box is also a list
that can be used to select any of the numerical value inputs of the model. In this case, the parameter will
take the value introduced by the user when executing the model.

 String. As in the case of numerical values, literal strings can be typed, or an input string can be selected.
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this is a final result]
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Figure 17.20: Model Parameters £7

 Table field. The fields of the parent table or layer cannot be known at design time, since they depend on the
selection of the user each time the model is executed. To set the value for this parameter, type the name of
a field directly in the text box, or use the list to select a table field input already added to the model. The
validity of the selected field will be checked at run time.

In all cases, you will find an additional parameter named Parent algorithms that is not available when calling
the algorithm from the toolbox. This parameter allows you to define the order in which algorithms are executed
by explicitly defining one algorithm as a parent of the current one, which will force the parent algorithm to be
executed before the current one.

When you use the output of a previous algorithm as the input of your algorithm, that implicitly sets the previous
algorithm as parent of the current one (and places the corresponding arrow in the modeler canvas). However,
in some cases an algorithm might depend on another one even if it does not use any output object from it (for
instance, an algorithm that executes an SQL sentence on a PostGIS database and another one that imports a layer
into that same database). In that case, just select the previous algorithm in the Parent algorithms parameter and
the two steps will be executed in the correct order.

Once all the parameters have been assigned valid values, click on [OK] and the algorithm will be added to the
canvas. It will be linked to all the other elements in the canvas, whether algorithms or inputs, that provide objects
that are used as inputs for that algorithm.

Elements can be dragged to a different position within the canvas, to change the way the module structure is
displayed and make it more clear and intuitive. Links between elements are updated automatically. You can zoom
in and out by using the mouse wheel.

You can run your algorithm anytime by clicking on the [Run] button. However, in order to use the algorithm from
the toolbox, it has to be saved and the modeler dialog closed, to allow the toolbox to refresh its contents.

1733 00 0OOOOOOODO

Use the [Save] button to save the current model and the [Open] button to open any model previously saved.
Models are saved with the .model extension. If the model has been previously saved from the modeler window,
you will not be prompted for a filename. Since there is already a file associated with that model, the same file will
be used for any subsequent saves.
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Models saved on the mode1s folder (the default folder when you are prompted for a filename to save the model)
will appear in the toolbox in the corresponding branch. When the toolbox is invoked, it searches the models
folder for files with the . mode 1 extension and loads the models they contain. Since a model is itself an algorithm,
it can be added to the toolbox just like any other algorithm.

The models folder can be set from the processing configuration dialog, under the Modeler group.

U000 models 000000000000 O0DODOCOODOOOOOOO0OO0O0OOOOOOO Algorithms
goboobooooooboobooobo.oobooobooobboooboOoobooboOobooboOoooDn
gboboobOobooooboboooooboboooooboooooa.

In some cases, a model might not be loaded because not all the algorithms included in its workflow are available.
If you have used a given algorithm as part of your model, it should be available (that is, it should appear in the
toolbox) in order to load that model. Deactivating an algorithm provider in the processing configuration window
renders all the algorithms in that provider unusable by the modeler, which might cause problems when loading
models. Keep that in mind when you have trouble loading or executing models.
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Edit
Deactivate

Figure 17.21: Modeler Right Click £7

Selecting the Remove option will cause the selected algorithm to be removed. An algorithm can be removed only
if there are no other algorithms depending on it. That is, if no output from the algorithm is used in a different one
as input. If you try to remove an algorithm that has others depending on it, a warning message like the one you
can see below will be shown:

€ Could not remove element x|
Other elements depend on the selected one.
l . Remove them before trying to remove it.

Figure 17.22: Cannot Delete Algorithm £7

Selecting the Edit option or simply double-clicking on the algorithm icon will show the parameters dialog of the
algorithm, so you can change the inputs and parameter values. Not all input elements available in the model will
appear in this case as available inputs. Layers or values generated at a more advanced step in the workflow defined
by the model will not be available if they cause circular dependencies.

Select the new values and then click on the [OK] button as usual. The connections between the model elements
will change accordingly in the modeler canvas.
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Figure 17.23: Help Edition £7

On the right-hand side, you will see a simple HTML page, created using the description of the input parameters
and outputs of the algorithm, along with some additional items like a general description of the model or its author.
The first time you open the help editor, all these descriptions are empty, but you can edit them using the elements
on the left-hand side of the dialog. Select an element on the upper part and then write its description in the text
box below.

Model help is saved in a file in the same folder as the model itself. You do not have to worry about saving it, since
it is done automatically.

1736 000000000 DODOO0OOO

You might notice that some algorithms that can be be executed from the toolbox do not appear in the list of
available algorithms when you are designing a model. To be included in a model, an algorithm must have a
correct semantic, so as to be properly linked to others in the workflow. If an algorithm does not have such a
well-defined semantic (for instance, if the number of output layers cannot be known in advance), then it is not
possible to use it within a model, and thus, it does not appear in the list of algorithms that you can find in the
modeler dialog.

Additionally, you will see some algorithms in the modeler that are not found in the toolbox. These algorithms are
meant to be used exclusively as part of a model, and they are of no interest in a different context. The ‘Calculator’
algorithm is an example of that. It is just a simple arithmetic calculator that you can use to modify numerical
values (entered by the user or generated by some other algorithm). This tool is really useful within a model, but
outside of that context, it doesn’t make too much sense.
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17.41 0000

goooobooooboob @oobooobo)booobooooboboooobooooboboob.ob00ob,00b0
oboooooboobooboob,obooboboocobooboboocooboOo,00b0o0ob0ob0ooboobOobn
gboboooobo.coboboooboobobooo,0obooooboboooobobooboOoboOobn
goooboo,cobooog.

goooooOooOoOoOoOoOoOoOoOOOOO0O0O0O0O00OO00O0O0O00O0O0O0O0ODODOUDUODODUOODODDODOOO
OO0O00000000000 Execute as batchprocess 10000000

Figure 17.24: Batch Processing Right Click £7

1742 00000OO00OCOO

doobobooobooboooboooboooboooobooobobooboooboooobOoooon
goooooboobooboobooooobooobooooogbobooboobDobobbobDOoDbobo
ooooooboooooboon

€ Batch Processing - Gaussian Filter 2 x|
Grid Standard Deviation Search Mode

10 [0] Square || 3.0

1.0 [0] Square w | 3.0

1.0 [0] Square | 3.0

1.0 [0] Square | 3.0

1.0 [0] Square | 3.0

1.0 [0] Square > | 3.0

] T [«]»]
[ CK l [ Add row ] [ Delete row l [ Cancel l

Figure 17.25: Batch Processing £7

goboooobobooooooooboooobooobobooooooooooooooOooboooooonn
boboobooboboooooooboboobooooboboooooooboobooboooboooboOooo
goooogd

gboooooboboboooooobooboooooooboboooooobooboboboboobOobobo
ooooboooono

gboboobobooooboboooooboooooaonn.
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1743 000000 OOOOOO

oobooooboooobooo,0ooboooboobooboooboo.obooboo0ooboo, 000000000
ooo,0000000b0000oobO0boooobooooo.

The main differences are found for parameters representing layers or tables, and for output file paths. Regarding
input layers and tables, when an algorithm is executed as part of a batch process, those input data objects are taken
directly from files, and not from the set of them already opened in QGIS. For this reason, any algorithm can be
executed as a batch process, even if no data objects at all are opened and the algorithm cannot be run from the
toolbox.

Filenames for input data objects are introduced directly typing or, more conveniently, clicking on the '** ! button
on the right hand of the cell, which shows a typical file chooser dialog. Multiple files can be selected at once. If
the input parameter represents a single data object and several files are selected, each one of them will be put in a
separate row, adding new ones if needed. If the parameter represents a multiple input, all the selected files will be
added to a single cell, separated by semicolons (; ).

Output data objects are always saved to a file and, unlike when executing an algorithm from the toolbox, saving to
a temporary file is not permitted. You can type the name directly or use the file chooser dialog that appears when
clicking on the accompanying button.

goooooooboooboobooooooooboobooobo(@uobobooobOo)booboobooooDbo
gbooobooaboobon

(Gaois 21 %]
Autofill mode
Parameter to use | Elevation s

Figure 17.26: 000 000O00ODDOOO

oooobooooobo(¢oooooboo)ooooboooboOooooooOoooDooooDbOoOooooOoboOooD
gboobobobooboobooboooboobboboobooboobooboobooboobbon
ubboobobooboobooboaboobboobboobbooboabooboobooboban
oboobOobooooboboooooboooobooboooooOooboon

boboooobooobooboobooooobooboboooooboobooboobooboboobooboOoobn
gboogoobooboobboobooboobobooobooboobooboobooboobbon
gboooogd

Slope

C:\Documents and Settingsiusuarioiiis documentosislopez . HF
C:iDocuments and SettingsiusuariolMis documentosislope 3. tif
C:\Documents and Settingsiusuarioiiis documentosisloped . HF

Figure 17.27: Batch Processing File Path £7
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175 000000000 DOO0O0OOOO0OO

gobooooobooobooeuiboobooboobooobooboobooboooobooobooDbo
goboobobooOoooooooOoooboooobobOooooOoooooOoooobooobooobOoooOooooon
gboboobOooboooboooobobooooobobooooboboobooboobobooooboOoboOobn
ooooboooo

There is not a proccesing console in QGIS, but all processing commands are available instead from the QGIS
built-in Python console. That means that you can incorporate those commands into your console work and connect
processing algorithms to all the other features (including methods from the QGIS API) available from there.

PythonOODOOOOO0ODOOOOODOOOOO0ODOODOOOODOOOODOOOODOOOODOODOOOO
bobooboobobooobooboboooobobooooboboobooboboobobooboboobo
goooooobooboboobooooboboooooobobooooboboobooboobobDobo
gbooobooboooobobobooogooo

In this section, we will see how to use processing algorithms from the QGIS Python console, and also how to write
algorithms using Python.

17.5.1 Python OO OO OO0O0OO0O0O0OOOOOO0OO

gbooobooboobooboboboobboobooboobooboobg:

>>> import processing

uobobobooooboooooooooooobooooboooboo@ooo)uoboo:-0o0o0obooooo
Ub00000runalg()y U0O0ODOOOOODODOOOOO0ODOODOODOOODOODODOODOO0
gboooooboboobooooobobooooooobooboboooboooooboboboooooDOoDbDbO
gbooooboobooboooooboobooooooboobobooooooboboooooboobooon
bobooboobobooooooooboboboobooooboboboooooobOobOoboon
O0algslist() DOOOOODOOOOOOODOOOOOODOOOOODOOOOOOODOOOO:

>>> processing.alglist ()

ubooobobooooboooog

Accumulated Cost (Anisotropic)-—————--"---"--- >saga:accumulatedcost (anisotropic)
Accumulated Cost (Isotropic)-—-—————---------——- >saga:accumulatedcost (isotropic)
Add Coordinates to points-——-————-—--------—-—-——— >saga:addcoordinatestopoints

Add Grid Values to Points—————————------—-—-————— >saga:addgridvaluestopoints

Add Grid Values to Shapes—————————"—"————-—————~ >saga:addgridvaluestoshapes

Add Polygon Attributes to Points————-----—-——— >saga:addpolygonattributestopoints
Aggregate-—————""——"""""""""""""""""""""""————— >saga:aggregate

Aggregate Point Observations—-——-———--------———- >saga:aggregatepointobservations
Aggregation Index————————-—""""—"—""—"———"—"——"—————— >saga:aggregationindex

Analytical Hierarchy Process—————————————————— >saga:analyticalhierarchyprocess
Analytical Hillshading-—————-------""-""-----——— >saga:analyticalhillshading
Average With Mask l1-———-----""----—————--——— >saga:averagewithmaskl

Average With Mask 2-————----------—————~ >saga:averagewithmask?2

Average With Thereshold l1-———--------—----——~ >saga:averagewiththeresholdl
Average With Thereshold 2-———------------————— >saga:averagewiththereshold2
Average With Thereshold 3-——--------------——~ >saga:averagewiththereshold3
B-Spline Approximation------——-----------—————— >saga:b-splineapproximation

oboboooooooooobooooobooooobooooooobooobooooooboOooooboon

gboboobooboobbobboobooboobooboboobooboobooboobobobbon
ubgbooboobobooboaoboboboboobobEMOObOonooobooboboooobobobgan
O0O00ODOalglist("slope") OOOOOOOOOOOOOOOODOOOO:
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DTM Filter (slope-based)-—-———------""-"""-"---—— >saga:dtmfilter (slope-based)

Downslope Distance Gradient---—-—-—----------—- >saga:downslopedistancegradient
Relative Heights and Slope Positions—————————- >saga:relativeheightsandslopepositions
Slope Length-------——-—-————-—---"-"""""---———— >saga:slopelength

Slope, Aspect, Curvature-———————""""""—"—"————— >saga:slopeaspectcurvature

Upslope Area—————————————————————————————————— >saga:upslopearea

Vegetation Index[slope based]--——----------——- >saga:vegetationindex[slopebased]

gboobooboooboobooboobobbobbobodod

ocooooobooobooooooooOoOooboooDbOooObOOooODbOobDOoOobObOOoDOObDObD
‘‘saga:slopeaspectcurvature‘ ‘] O [

0000000000000 oOo000o0oo000oo0o0oo00oooo000ooooooooooon
000000000000 Ud runalg() DOO0O0OODODODOOODODODODOOOODOOOOODOO
Jdo0d0oOddoodooOodoooDoOoooOo0ooOo0oDoo0bOo0ooDoOOoooooOooooa
000000000000 b00b0000000b0bO00b0O0dalghelp(name_of_the_algorithm)
Jdd0d00ooOoODOO0O000db00o0o0oooooOO0d0d0o00o0ooooooooOo0oOoooooooDOoO

saga:slopeaspectcurvature 000000 OOOOOOOOOOODOOO,0000000000
aoo.

>>> processing.alghelp ("saga:slopeaspectcurvature")
ALGORITHM: Slope, Aspect, Curvature

ELEVATION <ParameterRaster>

METHOD <ParameterSelection>

SLOPE <OutputRaster>

ASPECT <OutputRaster>

CURV <OutputRaster>

HCURV <OutputRaster>

VCURV <OutputRaster>

bobooboobobobooooobobooooooobooboooooooboobobooooobOobooo
oooooobOoob: “unalg)'0000000O0OOODOOOOODOO:

>>> processing.runalg(name_of_the_algorithm, paraml, param2, ..., paranN,
Outputl, Output2, ..., OutputN)

goooooooboobobOboboboboooooooooooooooobobbbooooooooon “‘alghelp(*O
gbooobOoboooobooooboobooooobooo

gboogooobooobo,obobboobboobobo.boobooboobooboobooboobon
googooooobood:

» Raster Layer, Vector Layer or Table. Simply use a string with the name that identifies the data object to use
(the name it has in the QGIS Table of Contents) or a filename (if the corresponding layer is not opened, it
will be opened but not added to the map canvas). If you have an instance of a QGIS object representing the
layer, you can also pass it as parameter. If the input is optional and you do not want to use any data object,
use None.

- J000DOO0O0O0O0ODOODOOOOODOOOOODOODOOOOODbOObOOOOOOObOOOOODOn
UobO00oboO0oobOo00n0onD algoptions() OOO0OO00OO0DOOOOOOOODOOODOO
ooooboooo:

>>> processing.algoptions ("saga:slopeaspectcurvature")
METHOD (Method)

0 - [0] Maximum Slope (Travis et al. 1975)
1] Maximum Triangle Slope (Tarboton 1997)
Least Squares Fitted Plane (Horn 1981, Costa-Cabral & Burgess 1996)
Fit 2.Degree Polynom (Bauer, Rohdenburg, Bork 1985)
Fit 2.Degree Polynom (Heerdegen & Beran 1982)
Fit 2.Degree Polynom (Zevenbergen & Thorne 1987)

(

[
[
[
[
[
[ Fit 3.Degree Polynom (Haralick 1983)

]
]
]
]
]
]

o U W N
|

2
3
4
5
6
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gobo,0boobobcooobooboooobooobooboyyo00obooobooboOon.o
oooobobooooboobooooboooooo.

oboooooob.o0obobobo (p)oooboooooboooooobooooboobo.oooo
oboooboooobooboo,bo0ooobO0oboooboOoboooobOoooobOOobo0oOonoOonDn
oo.

XXXOooogoooboooboobooboobooboobooobobooboobooboo
gboooboood

oooooo.oog ()boooo,o0obmooboooboooobooobooooboooonn
o.00b0o0ooobooo,boboooboboo.bo0o0obo20b000000000.

CRS.O00O0 CRSO EPSGUOOOOOOOOO

ob00000 (,H)0000 xmin, xmax, ymin OO0 “ymax“ 000000000000 0O0O0O0O
oono

gboocobOobooooboboooooboboooooboooooboOobooooo

goo,boboboo,gogbooboobobbobbooboobooboob.cooboboobo,bon
U00ooo0obOoonogD “Nene“*J00ODOODOO.

gboooooboobooboobooboooo,oboocoboobooboboooobOo,0coboboobooobobn
gbooooooobob.0ocoboobooboboooooooog,“None*d0doooooo.000O
gboboobOobooboobobooobo.booooboobooboobooboobobooboobooobooon,bo
oooooooobooooooboobooobo, 0000000 booDbDOooDOooDOoODO
oo.

Unlike when an algorithm is executed from the toolbox, outputs are not added to the map canvas if you execute
that same algorithm from the Python console. If you want to add an output to the map canvas, you have to do it
yourself after running the algorithm. To do so, you can use QGIS API commands, or, even easier, use one of the
handy methods provided for such tasks.

runalg 00000000 @OOO0DOOOO0O0ODOOOOOOOOO)DOOOOOOOODOOObODOOOO
Ub000o0oooboobO0ob0oooboobooobonon “‘lead)“000O0O0O0OODOODOOOOOOOODOO
gooooooboooon.

1752 000000000 DOOOODOOOOO

Apart from the functions used to call algorithms, importing the processing package will also import some
additional functions that make it easier to work with data, particularly vector data. They are just convenience
functions that wrap some functionality from the QGIS API, usually with a less complex syntax. These functions
should be used when developing new algorithms, as they make it easier to operate with input data.

Below is a list of some of these commands. More information can be found in the classes under the
processing/tools package, and also in the example scripts provided with QGIS.

* getObject (obj): Returns a QGIS object (a layer or table) from the passed object, which can be a
filename or the name of the object in the QGIS Table of Contents.

* values (layer, fields):0000000,00000000000000000000O000.0
gboobgooboboboobooboobooboobobboboob.booboobOoobo
gboooo,boobgoobooboboobgooboboon.

* features(layer): 000000000 0O0ODOO0OO0OOOOO0ODOOOOODOOOOOO

* uniqueValues (layer, field):000O0OO0OO0O0OO0OO0OO0OO0O0OOOOOOOOOOOOOOOO
00000000000 O00000000000000b0oO00000b0oO0.0o00000o0ooaoa.

1753 00000000000 0OoOooDoOoooOOd

o000 PpythonOOO0OO0OO0O00O0,0000000000000000000000O0C0O0O00O000OAO
obooobOobooo,boboboobo0obooooboo0ooooboboo.00000000 Scripe0 O
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OO000000000 ToolsDOOOODODODOO Createnew script 000000000 00D0ODO.00DO
gbooobooboobgooboobooboobooboob.boobooboobobobob.boo
0000000000 scripts0000 @ O0OOODOOOOODOODOOODOODOOOODOOOO)O
.poyQ0O0oooooooobO,000b00b00000b00b000obooboooon.

gboooboooboo@oboobooboboobobo)oobooboooobooobobooboobooooDbo
gboooboooobooboodg

goooboobooogobobooooboooooo(awpo bEMODOOOOOODODO

##dem=raster
##twi=output

ret_slope = processing.runalg("saga:slopeaspectcurvature", dem, 0, None,
None, None, None, None)

ret_area = processing.runalg("saga:catchmentarea (mass—-fluxmethod)", dem,
0, False, False, False, False, None, None, None, None, None)

processing.runalg("saga:topographicwetnessindex (twi), ret_slope[’SLOPE’],
ret_area[’AREA’], None, 1, 0, twi)

oobooooboo,oboo300000b0bo00bobooobo,0gobooo sAacGAd0OOoooo.ooon
oo TwiooOooooo,coobooooooooooobooooooo.oooboooooboooon.DEM
O0000,0000 SAGAODOOOODOOOOoO0oDOoOoOoOooooooooooo.

gboboboobooboobobobobobooooooboboboboboobobooboboboon
gboooboooboboooboobbooboobooboobooobooooboobo0obobo0oo0ong quio
obobooooboobooooboboooboobooboooooboobooboobooboboooboOoDboOobn
goood

ooooooooo pyhon 00000000 (#)000000000000000O0O0O00O

[parameter_name] =[parameter_type] [optional_values]

ooo0, 0000000000000 ogooooo,bo,o0ogoooooooo.
e raster. AODDOODOODODO
e vector. AODOOODOOO
e table.AOODOO
e number ADO AOD0OODOODOO0ODODO.O000Odepth=number 2.4
e stringU 00000000000 0OD0ODODO0OO0O0OO0O0ODO0O000O name=string Victor

e booleanOOOOOOO0OO0DODOO “True“000 FalseOOOOOOOOOOOOOOOOOOO
0000 verbose=boolean True

e multiple raster00000O0O0O0OOOOOOOO
e multiple vectorOOUOOOOOOODOOOOOO

- fieldJOOOODODOOOOOODODODOOOO0OOO00O “leld*00000000ODOOO
OOO0OO0O0O0O0O0O0OD00O0O0DDD “mylayer=vector*O000000Omyfield=field mylayer
ooooooooobobooooooooooobobobooooboobooo

e folder. OOOOODO.
e file. OOOOODOO.

oboooooboooboooboooooobooooboooobooobooboooobbo0ooboboooooo
goboooobooooooooooboboobooboobooboooooobbOoboobbOobooDOon

gboooooboooooobooboooooboobooooobooboobooboOoboboooboOoDbOobn
000000000000 0000D0000000 “Anumerical value*000000000O0O0O0O00ODO
O000“A _numerical value*0 00000000000 0O0DOOO

Layers and table values are strings containing the file path of the corresponding object. To turn them into a QGIS
object, you can use the processing.getObjectFromUri () function. Multiple inputs also have a string
value, which contains the file paths to all selected object, separated by semicolons (; ).
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gboooboobooboobobobooooboon:
* output raster
* output vector
* output table
e output html
e output file
* output number

e output string

gboboooboobooboobooboobboobboobooobooboobooboboobbon
gboobooboobooboobooboogabn

When you declare an output, the algorithm will try to add it to QGIS once it is finished. That is why, although the
runalg () method does not load the layers it produces, the final TWI layer will be loaded (using the case of our
previous example), since it is saved to the file entered by the user, which is the value of the corresponding output.

load() ODODOODOOOOOOODODOOOOODODODOOOOODOODODOOOOODODODOO
obooooobooboboooooboobobooboooboobobooooooooboboooboobOOoboobn
obooboobooboooooooboooboooooboooooo(@oboobooooboOoobooooDn
0H)oooooooboooooboobooooboboooooo

gobooob@ooobooo)oooooooooboooobooooboobobooooboboboboo
ubboboboobooboobooboobbobboobooboobooboboobobobban
oooooooo

##average=output number

ooooooboosbobooogood:

average = 5

oboobooooooobooooooboO«group“ 00000000 0ODO0ODOODOODODOODLOODOOOO
obooooOoboooooboon

0000000 DO0000OO0OO00D0DO0o0DDoDO0oo0DOo0DO0oDOO0DbOO0oO0DODO0Oo0ooDOooDOooOan
O0progress*' 000000 global OOOO 2 000000: Y'setText (text)
setPercentage (percent) 00O 0O0O0OO0OOOOOOOOOOOOOOOOOO

gbooooobobobooooooboooooooobobooooobobooboooobOobobo
Uob0O000ooboooooooboooobOoobbooobo0oobooboo0o0oboOn Editscripe 000
gboboobOobooooboobooooobooooboobooo

oond
ogood

1754 00 000O0O0O0OO0ODOOOOOO

gboogobooobobooboobooboobbobboobboobobobbobbobboobboobbon
OO0000000D00O0000D0O0OO000O[Editseripthelpl 000000000000 OOOOOOODO
oobooobooooooboooboobboooboooobooooooboo0oooobooooooOooonn
gbooobOobooooboobobooooobooooga

O0000ooooooooo0o0ooooooooooDoooboDAflecchelpD0O00000O0O00O0ODODO
gobooooobooooboooooboooboobooboobooboobDoobOobobooboboobboooDo
gboooooobooboboooooobooboooooooobob @obobooboo)yooobobobo
obooooooobbooooooOobobooooooobobooooobOoboboooooboOoobooon
ooooboooo
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1755 00 0OO0O0O0OO0OOOOODO

obooooboboooooboobooboooboobobooobooboobooboOoboboooboOoDboOobn
oobooOoOoooocobOoobOoobooboobOooooooobooooboooboob0oobO0oooDoon

000000000000 0000000 falg*0D0O0000DO0D0O000DOOOO00ODDOO0O00OD
oooo@ooboobooooobo)bobooooboboooboooboo

U00000D000D0 General DODODOOOD0O ODOOOODOODOOD OO :guilabel:0000000O
oobodob ‘cobboobbooboooboboooooboobooboooboobboobboOobboOoonn
obooooOoboooooon

176 OO00O0O0O0OO

1761 0000 OOOCOODO

gboboooobobobobooboobobobuoooooboooboboboooob.bobobOoon
gboooboooboobooboboboboon.

This way, it is easy to track and control all the work that has been developed using the processing framework, and
easily reproduce it.

bbooooboboooooobobooboooobobooooooooboboooboooboboon
gooobooboooobobooooboooooboobooooobooboo

-} INFO
o [=) [Thu Oct 10 2013 13:07:47] GRASS execution console output
=] [Thu Oct 10 2013 13:07:46] GRASS execution commands
P [=] [Thu Oct 10 2013 13:07:35) SAGA execution console output
‘o | [Thu Oct 10 2013 13:07:29] SAGA execution commands
- L) WARNING
E- 1) ALGORITHM
EI [Thu Oct 10 2013 13:07:46] processing.runalg{“arass:v.voronoi”, "C:\\Users\\volaya/. qgis 2/python /plugins\proces. ..
“o & [Thu Oct 10 2013 13:07:29] processing. runalg{“saga:polygoncentraids™, "C: \Wsers\\Volaya/.qgis2/python/plugins\, .
- || ERROR

C:\UsersWolaya\Desktop=saga_cmd shapes_polygons "Polygon Centroids™ POLYGONS C:
\Uzers\Volaya/.qais2/python/plugins\processing'tests\datapolygons.shp™ -CENTROIDS C:
\Uzers\Volaya\AppDataLocal {Tempprocessingee 2533629644496 5b442c Sec 1cdafe 5 1\CEMTROIDS . shp™

library path: c:\saga21'modules'\shapes_polygons.dil
library name:  Shapes - Polygons

module name @ Palygon Centroids

author @ (c) 2003 by O.Conrad

Figure 17.28: 0 0 £7

gboboooobooboooobobooooobobooooobobooboobOoboboboooboOoboOobn
bobooobobooboobooboboooooobooboboooobobOobooboobOoboOoobo
gooooopbobobooboobobooogoooboooogoDobobobooDobobboobDOoDbobo
oooooooboooooo
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Along with recording algorithm executions, the processing framework communicates with the user by means of
the other groups of the registry, namely Errors, Warnings and Information. In case something is not working
properly, having a look at the Errors might help you to see what is happening. If you get in contact with a
developer to report a bug or error, the information in that group will be very useful for her or him to find out what
is going wrong.

Third-party algorithms are usually executed by calling their command-line interfaces, which communicate with
the user via the console. Although that console is not shown, a full dump of it is stored in the Information group
each time you run one of those algorithms. If, for instance, you are having problems executing a SAGA algorithm,
look for an entry named ‘SAGA execution console output’ to check all the messages generated by SAGA and try
to find out where the problem is.

Some algorithms, even if they can produce a result with the given input data, might add comments or additional
information to the Warning block if they detect potential problems with the data, in order to warn you. Make sure
you check those messages if you are having unexpected results.

17.7 Writing new Processing algorithms as python scripts

You can create your own algorithms by writing the corresponding Python code and adding a few extra lines to
supply additional information needed to define the semantics of the algorithm. You can find a Create new script
menu under the Tools group in the Script algorithms block of the toolbox. Double-click on it to open the script
edition dialog. That’s where you should type your code. Saving the script from there in the scripts folder (the
default one when you open the save file dialog), with . py extension, will automatically create the corresponding
algorithm.

The name of the algorithm (the one you will see in the toolbox) is created from the filename, removing its extension
and replacing low hyphens with blank spaces.

Let’s have the following code, which calculates the Topographic Wetness Index (TWI) directly from a DEM

#t#dem=raster

##twi=output raster

ret_slope = processing.runalg("saga:slopeaspectcurvature", dem, 0, None,
None, None, None, None)

ret_area = processing.runalg("saga:catchmentarea", dem,
0, False, False, False, False, None, None, None, None, None)

processing.runalg("saga:topographicwetnessindextwi, ret_slope[’SLOPE’],
ret_area[’AREA’], None, 1, 0, twi)

As you can see, it involves 3 algorithms, all of them coming from SAGA. The last one of them calculates the TWI,
but it needs a slope layer and a flow accumulation layer. We do not have these ones, but since we have the DEM,
we can calculate them calling the corresponding SAGA algorithms.

The part of the code where this processing takes place is not difficult to understand if you have read the previous
chapter. The first lines, however, need some additional explanation. They provide the information that is needed to
turn your code into an algorithm that can be run from any of the GUI components, like the toolbox or the graphical
modeler.

These lines start with a double Python comment symbol (##) and have the following structure

[parameter_name]=[parameter_type] [optional_values]

Here is a list of all the parameter types that are supported in processign scripts, their syntax and some examples.
e raster. A raster layer
e vector. A vector layer
* table. A table

* number. A numerical value. A default value must be provided. For instance, depth=number 2.4
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* string. A text string. As in the case of numerical values, a default value must be added. For instance,
name=string Victor

* longstring. Same as string, but a larger text box will be shown, so it is better suited for long strings,
such as for a script expecting a small code snippet.

* boolean. A boolean value. Add True or False after it to set the default value. For example,
verbose=boolean True.

* multiple raster. A setof input raster layers.
e multiple vector. A setof input vector layers.

e field. A field in the attributes table of a vector layer. The name of the layer has to be added after the
field tag. For instance, if you have declared a vector input with mylayer=vector, you could use
myfield=field mylayer to add a field from that layer as parameter.

e folder. A folder
e file. A filename
e crs. A Coordinate Reference System

The parameter name is the name that will be shown to the user when executing the algorithm, and also the variable
name to use in the script code. The value entered by the user for that parameter will be assigned to a variable with
that name.

When showing the name of the parameter to the user, the name will be edited it to improve its appearance, replacing
low hyphens with spaces. So, for instance, if you want the user to see a parameter named A numerical
value, you can use the variable name A_numerical_value.

Layers and tables values are strings containing the filepath of the corresponding object. To turn them into a QGIS
object, you can use the processing.getObjectFromUri () function. Multiple inputs also have a string
value, which contains the filepaths to all selected objects, separated by semicolons (; ).

Outputs are defined in a similar manner, using the following tags:

* output raster
* output vector
* output table
e output html

e output file

e output number
* output string
* output extent

The value assigned to the output variables is always a string with a filepath. It will correspond to a temporary
filepath in case the user has not entered any output filename.

In addition to the tags for parameters and outputs, you can also define the group under which the algorithm will
be shown, using the group tag.

The last tag that you can use in your script header is ##nomodeler. Use that when you do not want your
algorithm to be shown in the modeler window. This should be used for algorithms that do not have a clear syntax
(for instance, if the number of layers to be created is not known in advance, at design time), which make them
unsuitable for the graphical modeler

17.8 Handing data produced by the algorithm

When you declare an output representing a layer (raster, vector or table), the algorithm will try to add it to QGIS
once it is finished. That is the reason why, although the runalg () method does not load the layers it produces,
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the final TWI layer will be loaded, since it is saved to the file entered by the user, which is the value of the
corresponding output.

Do not use the 1oad () method in your script algorithms, but just when working with the console line. If a layer
is created as output of an algorithm, it should be declared as such. Otherwise, you will not be able to properly
use the algorithm in the modeler, since its syntax (as defined by the tags explained above) will not match what the
algorithm really creates.

Hidden outputs (numbers and strings) do not have a value. Instead, it is you who has to assign a value to them. To
do so, just set the value of a variable with the name you used to declare that output. For instance, if you have used
this declaration,

##average=output number

the following line will set the value of the output to 5:

average = 5

17.9 Communicating with the user

If your algorithm takes a long time to process, it is a good idea to inform the user. You have a global named
progress available, with two available methods: setText (text) and setPercentage (percent) to
modify the progress text and the progress bar.

If you have to provide some information to the user, not related to the progress of the algorithm, you can use the
setInfo (text) method, also from the progress object.

If your script has some problem, the correct way of propagating it is to raise an exception of type
GeoAlgorithmExecutionException (). You can pass a message as argument to the constructor of the
exception. Processing will take care of handling it and communicating with the user, depending on where the
algorithm is being executed from (toolbox, modeler, Python console...)

17.10 Documenting your scripts

As in the case of models, you can create additional documentation for your script, to explain what they do and
how to use them. In the script editing dialog you will find a [Edit script help] button. Click on it and it will take
you to the help editing dialog. Check the chapter about the graphical modeler to know more about this dialog and
how to use it.

Help files are saved in the same folder as the script itself, adding the . he1p extension to the filename. Notice that
you can edit your script’s help before saving it for the first time. If you later close the script editing dialog without
saving the script (i.e. you discard it), the help content you wrote will be lost. If your script was already saved and
is associated to a filename, saving is done automatically.

17.11 Example scripts

Several examples are available in the on-line collection of scripts, which you can access by selecting the Get script
from on-line script collection tool under the Scripts/tools entry in the toolbox.

v ﬁ Scripts [1 geoalgorithms]
¥ Tools
B Add script from file
B Create new script
@ Cet scripts from on-line scripts collection
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Please, check them to see real examples of how to create algorithms using the processing framework classes. You
can right-click on any script algorithm and select Edit script to edit its code or just to see it.

17.12 Best practices for writing script algorithms

Here’s a quick summary of ideas to consider when creating your script algorithms and, especially, if you want to
share with other QGIS users. Following these simple rules will ensure consistency across the different Processing
elements such as the toolbox, the modeler or the batch processing interface.

* Do not load resulting layers. Let Processing handle your results and load your layers if needed.

* Always declare the outputs your algorithm creates. Avoid things such as declaring one output and then
using the destination filename set for that output to create a collection of them. That will break the correct
semantics of the algorithm and make it impossible to use it safely in the modeler. If you have to write an
algorithm like that, make sure you add the ##nomodeler tag.

* Do not show message boxes or use any GUI element from the script. If you want to communicate with the
user, use the set Info () method or throw an GeoAlgorithmExecutionException

* Asarule of thumb, do not forget that your algorithm might be executed in a context other than the Processing
toolbox.

17.13 Pre- and post-execution script hooks

Scripts can also be used to set pre- and post-execution hooks that are run before and after an algorithm is run. This
can be used to automate tasks that should be performed whenever an algorithm is executed.

The syntax is identical to the syntax explained above, but an additional global variable named alg is available,
representing the algorithm that has just been (or is about to be) executed.

In the General group of the processing config dialog you will find two entries named Pre-execution script file and
Post-execution script file where the filename of the scripts to be run in each case can be entered.

1714 D00 0O00OO0O0O0ODOOO

The processing framework can be extended using additional applications. Currently, SAGA, GRASS, OTB (Orfeo
Toolbox) and R are supported, along with some other command-line applications that provide spatial data analysis
functionalities. Algorithms relying on an external application are managed by their own algorithm provider.

This section will show you how to configure the processing framework to include these additional applications,
and it will explain some particular features of the algorithms based on them. Once you have correctly configured
the system, you will be able to execute external algorithms from any component like the toolbox or the graphical
modeler, just like you do with any other geoalgorithm.

By default, all algorithms that rely on an external appplication not shipped with QGIS are not enabled. You can
enable them in the configuration dialog. Make sure that the corresponding application is already installed in your
system. Enabling an algorithm provider without installing the application it needs will cause the algorithms to
appear in the toolbox, but an error will be thrown when you try to execute them.

This is because the algorithm descriptions (needed to create the parameters dialog and provide the information
needed about the algorithm) are not included with each application, but with QGIS instead. That is, they are part
of QGIS, so you have them in your installation even if you have not installed any other software. Running the
algorithm, however, needs the application binaries to be installed in your system.
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17.14.1 Windows O O OO OQOO0O

If you are not an advanced user and you are running QGIS on Windows, you might not be interested in reading
the rest of this chapter. Make sure you install QGIS in your system using the standalone installer. That will
automatically install SAGA, GRASS and OTB in your system and configure them so they can be run from QGIS.
All the algorithms in the simplified view of the toolbox will be ready to be run without needing any further
configuration. If installing through OSGeo4W application, make sure you select for insttallation SAGA and OTB
as well.

If you want to know more about how these providers work, or if you want to use some algorithms not included in
the simplified toolbox (such as R scripts), keep on reading.

17142 00000000 OOOOODOOOO

When using an external software, opening a file in QGIS does not mean that it can be opened and processed as
well in that other software. In most cases, other software can read what you have opened in QGIS, but in some
cases, that might not be true. When using databases or uncommon file formats, whether for raster or vector layers,
problems might arise. If that happens, try to use well-known file formats that you are sure are understood by both
programs, and check the console output (in the history and log dialog) to know more about what is going wrong.

goooooobooboobooboooooboooboboooogoboboobobDobobbobOoDbOobo
Uo0b0oobooooooooooboOoboooGrRASSOOOO0OOOO0OOOO0OOO0OO0OOO0O0O0OO0O0D0OD0OO
obooooOobooooobobooobooboooooboooo

You should, however, find no problems at all with vector layers, since QGIS automatically converts from the
original file format to one accepted by the external application before passing the layer to it. This adds extra
processing time, which might be significant if the layer has a large size, so do not be surprised if it takes more
time to process a layer from a DB connection than it does to process one of a similar size stored in a shapefile.

Providers not using external applications can process any layer that you can open in QGIS, since they open it for
analysis through QGIS.

Regarding output formats, all formats supported by QGIS as output can be used, both for raster and vector layers.
Some providers do not support certain formats, but all can export to common raster layer formats that can later
be transformed by QGIS automatically. As in the case of input layers, if this conversion is needed, that might
increase the processing time.

If the extension of the filename specified when calling an algorithm does not match the extension of any of the
formats supported by QGIS, then a suffix will be added to set a default format. In the case of raster layers, the
.tif extension is used, while . shp is used for vector layers.

17143 00000000 OOOOODOOOO

External applications may also be made aware of the selections that exist in vector layers within QGIS. However,
that requires rewriting all input vector layers, just as if they were originally in a format not supported by the
external application. Only when no selection exists, or the Use only selected features option is not enabled in the
processing general configuration, can a layer be directly passed to an external application.

oboocobOoboooooboboooooboooobOoboOooooboobooooobOooooon

SAGA: System for Automated Geoscientific Analyses0 D OO0 00000000000

SAGA algorithms can be run from QGIS if you have SAGA installed in your system and you configure the pro-
cessing framework properly so it can find SAGA executables. In particular, the SAGA command-line executable
is needed to run SAGA algorithms.

If you are running Windows, both the stand-alone installer and the OSGeo4W installer include SAGA along with
QGIS, and the path is automatically configured, so there is no need to do anything else.
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If you have installed SAGA yourself (remember, you need version 2.1), the path to the SAGA executable must be
configured. To do this, open the configuration dialog. In the SAGA block, you will find a setting named SAGA
Folder. Enter the path to the folder where SAGA is installed. Close the configuration dialog, and now you are
ready to run SAGA algorithms from QGIS.

If you are running Linux, SAGA binaries are not included with SEXTANTE, so you have to download and install
the software yourself. Please check the SAGA website for more information. SAGA 2.1 is needed.

In this case, there is no need to configure the path to the SAGA executable, and you will not see those folders.
Instead, you must make sure that SAGA is properly installed and its folder is added to the PATH environment
variable. Just open a console and type saga_ cmd to check that the system can find where the SAGA binaries are
located.

17144 SAGADJ0J0O0OODOOOOOOOOO

Most SAGA algorithms that require several input raster layers require them to have the same grid system. That is,
they must cover the same geographic area and have the same cell size, so their corresponding grids match. When
calling SAGA algorithms from QGIS, you can use any layer, regardless of its cell size and extent. When multiple
raster layers are used as input for a SAGA algorithm, QGIS resamples them to a common grid system and then
passes them to SAGA (unless the SAGA algorithm can operate with layers from different grid systems).

The definition of that common grid system is controlled by the user, and you will find several parameters in the
SAGA group of the settings window to do so. There are two ways of setting the target grid system:

* Setting it manually. You define the extent by setting the values of the following parameters:

— Resampling min X

Resampling max X

Resampling min Y

Resampling max Y

Resampling cellsize
Notice that QGIS will resample input layers to that extent, even if they do not overlap with it.

* Setting it automatically from input layers. To select this option, just check the Use min covering grid system
for resampling option. All the other settings will be ignored and the minimum extent that covers all the
input layers will be used. The cell size of the target layer is the maximum of all cell sizes of the input layers.

uggbboobbooobobooobbooobboooboobbooobboobobbooobboan
SAGAOOU0OOO0OO0OO0OO00OO0O0ooobOobooooobooooooobooooooboooooboon
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Unlike QGIS, SAGA has no support for multi-band layers. If you want to use a multiband layer (such as an RGB or
multispectral image), you first have to split it into single-banded images. To do so, you can use the ‘SAGA/Grid
- Tools/Split RGB image’ algorithm (which creates three images from an RGB image) or the ‘SAGA/Grid -
Tools/Extract band’ algorithm (to extract a single band).

17146 OO 0O0OOOOO

SAGAUOOU0OOO0OO0O0OxOOyOOoOOooOoooobOOobooooboobooooboooooooo
bobooboobooboobooboobooobooboboooooboboobooboboobooooboobOoobn
gboooboooboobooboooooboobooD sacGADODOoooooooooooobooooobo
gbooooobooooobobobooooboobo
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17.14.7 Logging

When QGIS calls SAGA, it does so using its command-line interface, thus passing a set of commands to perform
all the required operations. SAGA shows its progress by writing information to the console, which includes the
percentage of processing already done, along with additional content. This output is filtered and used to update
the progress bar while the algorithm is running.

Both the commands sent by QGIS and the additional information printed by SAGA can be logged along with other
processing log messages, and you might find them useful to track in detail what is going on when QGIS runs a
SAGA algorithm. You will find two settings, namely Log console output and Log execution commands, to activate
that logging mechanism.

gboogbooobooboobboobobooboboobooboobooboboobbobboobboobbon
gbboobboobboobooboboobboobboobbobboobooboobbobboobboboban
oooooooboooo

ROOOOODOOOOOO R.O

R integration in QGIS is different from that of SAGA in that there is not a predefined set of algorithms you can run
(except for a few examples). Instead, you should write your scripts and call R commands, much like you would do
from R, and in a very similar manner to what we saw in the section dedicated to processing scripts. This section
shows you the syntax to use to call those R commands from QGIS and how to use QGIS objects (layers, tables)
in them.

The first thing you have to do, as we saw in the case of SAGA, is to tell QGIS where your R binaries are located.
You can do this using the R folder entry in the processing configuration dialog. Once you have set that parameter,
you can start creating and executing your own R scripts.

OO000000 LnuxO0DOOOO0OOO0O0OO0OO0RDOOOOPATHOOODOOOOOODOOOOOD
goooboooboooooboobbooboboobooooboob R OobboobooRrROOOODO
gbooobooobooboobooo

To add a new algorithm that calls an R function (or a more complex R script that you have developed and you
would like to have available from QGIS), you have to create a script file that tells the processing framework how
to perform that operation and the corresponding R commands to do so.

R script files have the extension . rsx, and creating them is pretty easy if you just have a basic knowledge of R
syntax and R scripting. They should be stored in the R scripts folder. You can set this folder in the R settings group
(available from the processing settings dialog), just like you do with the folder for regular processing scripts.

Let’ s have a look at a very simple script file, which calls the R method spsample to create a random grid within
the boundary of the polygons in a given polygon layer. This method belongs to the maptools package. Since
almost all the algorithms that you might like to incorporate into QGIS will use or generate spatial data, knowledge
of spatial packages like maptools and, especially, sp, is mandatory.

##polyg=vector

##numpoints=number 10

##output=output vector

##sp=group

pts=spsample (polyg, numpoints, type="random")
output=SpatialPointsDataFrame (pts, as.data.frame (pts))

The first lines, which start with a double Python comment sign (#4), tell QGIS the inputs of the algorithm de-
scribed in the file and the outputs that it will generate. They work with exactly the same syntax as the SEXTANTE
scripts that we have already seen, so they will not be described here again.

When you declare an input parameter, QGIS uses that information for two things: creating the user interface to
ask the user for the value of that parameter and creating a corresponding R variable that can later be used as input
for R commands.

In the above example, we are declaring an input of type vector named polyg. When executing the algorithm,
QGIS will open in R the layer selected by the user and store it in a variable also named polyg. So, the name of a
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parameter is also the name of the variable that we can use in R for accesing the value of that parameter (thus, you
should avoid using reserved R words as parameter names).

Spatial elements such as vector and raster layers are read using the readOGR () and brick () commands (you
do not have to worry about adding those commands to your description file — QGIS will do it), and they are stored
as Spatial+DataFrame objects. Table fields are stored as strings containing the name of the selected field.

O0000 “readesv)“00000DO00O00OOODODOOOOOODOODOOOOODOODODOOO CSV
gbooobooboobgRODOODO0ODOODDOODOOODOOODOO0ODO0OO0

U0O0000000000 ““4Husereadgdal“0 0000000 “brick)‘0O0O0O0O “readGDAL()‘O 0 O
obooobOobooooboooog

If you are an advanced user and do not want QGIS to create the object representing the layer, you can use the
##passfilename tag to indicate that you prefer a string with the filename instead. In this case, it is up to you
to open the file before performing any operation on the data it contains.

gboboooobooooobobooobooboobobooooobob @Wobo pythonOOOOODOODOO
gboooboo)bobooboobooood

pts=spsample (polyg, numpoints, type="random")

OO0 “polygon‘‘0 0 OO “SpatialPolygonsDataFrame*‘0 0000000000000 OCOOODO ‘“‘num-
points“ 0000000 CO0O0OCOO00O000DODODODODOOOO0O0O000O0DOQOO “spsample‘0O0O
ooooooooODODODODOO

ooo0 “ot“O00OO0OD0DDOOO0O0OO0CODODOOOO0O0OOOO0OO0O@ODbOOO ‘“SpatialPoints-
DataFrame*‘0 )*‘out“0 0000000 “‘Spatial*DataFrame* ‘0 0 0000000000000 COO0ODO
boboobooboobooboobobooooboobobooooobobooboobobooboooboOobOoobn
goooobobooooobooooooboooooboooobobboooooo

In this case, the result obtained from the spsample method has to be converted explicitly into a
SpatialPointsDataFrame object, since it is itself an object of class ppp, which is not a suitable class
to be returned to QGIS.

obobooooboooobdooo0obOobDoobOobDoooboo0obDoooOoDOoooOon “#don-
tuserasterpackage‘0 0 0 00000000000 DO0OO0ODODOO0OO0O0OODOO0O0ODOO0OOODOOODOO
00 “writeGDALO)OD 0000000000000 DOO0O0COO0DOO0O0OOrasterd000n000 “writ-
eRaster()‘0 0000000000

OO00D0000 “#passfilename 0 000000000 0O0OOODO0O “raster** 00000 (““writeRaster() ‘O
000)OOOoOOoOOoOOoO0o0OOoO0OOoO0ooo0oooooOoooooog

goboooboooooooooooooboooooboooooboobbo0oobobo0oobooobooboooooDo
oboooooboobooooboobooooobooboooooboOobooboobooboboooboOoDbobn
UooooooDoon “>*“(greater) 1000000000 O0OO0O0ODOOOOOOODOOOOOOODODOO
bboooboboobooooobooboboooooobooboooooobOobobooooobOoboobo
gooooboooooobobo @)bobooooboboboobobooooobobooOoDon:

##layer=vector
##field=field layer
##nortest=group

library (nortest)
>lillie.test (layer[[field]])

The output of the last line is printed, but the output of the first is not (and neither are the outputs from other
command lines added automatically by QGIS).

O000o00o0o00oo0DoO0o00oooOb0oOoooooDon ¢plot*O00DOOO)0O0DODOOOOD
oooooooo:

##showplots

This will cause QGIS to redirect all R graphical outputs to a temporary file, which will be opened once R execution
has finished.
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boboooooboooobooboobooboooobooboooobooboooboooo

For more information, please check the script files provided with SEXTANTE. Most of them are rather simple and
will greatly help you understand how to create your own scripts.

O00O: rgdal and maptools libraries are loaded by default, so you do not have to add the corresponding
library () commands (you just have to make sure that those two packages are installed in your R distribution).

However, other additional libraries that you might need have to be explicitly loaded. Just add the necessary com-
mands at the beginning of your script. You also have to make sure that the corresponding packages are installed in
the R distribution used by QGIS. The processing framework will not take care of any package installation. If you
run a script that requires a package that is not installed, the execution will fail, and Processing will try to detect
which packages are missing. You must install those missing libraries manually before you can run the algorithm.

GRASS: Geographic Resources Analysis Support SystemO0 0 000000000000

Configuring GRASS is not much different from configuring SAGA. First, the path to the GRASS folder has to be
defined, but only if you are running Windows. Additionaly, a shell interpreter (usually msys . exe, which can be
found in most GRASS for Windows distributions) has to be defined and its path set up as well.

By default, the processing framework tries to configure its GRASS connector to use the GRASS distribution that
ships along with QGIS. This should work without problems in most systems, but if you experience problems, you
might have to configure the GRASS connector manually. Also, if you want to use a different GRASS installation,
you can change that setting and point to the folder where the other version is installed. GRASS 6.4 is needed for
algorithms to work correctly.

O000000 LinuxOOODOODOODOGRASSODOOOOOOOOOODOOODODOODODOOODO
gbboobooboobooboobooboobn

GRASS algorithms use a region for calculations. This region can be defined manually using values similar to
the ones found in the SAGA configuration, or automatically, taking the minimum extent that covers all the input
layers used to execute the algorithm each time. If the latter approach is the behaviour you prefer, just check the
Use min covering region option in the GRASS configuration parameters.

The last parameter that has to be configured is related to the mapset. A mapset is needed to run GRASS, and the
processing framework creates a temporary one for each execution. You have to specify if the data you are working
with uses geographical (lat/lon) coordinates or projected ones.

GDAL: Geospatial Data Abstraction LibraryD D000 00000000000

No additional configuration is needed to run GDAL algorithms. Since they are already incorporated into QGIS,
the algorithms can infer their configuration from it.

Orfeo ToolBox

Orfeo Toolbox (OTB) algorithms can be run from QGIS if you have OTB installed in your system and you have
configured QGIS properly, so it can find all necessary files (command-line tools and libraries).

As in the case of SAGA, OTB binaries are included in the stand-alone installer for Windows, but they are not
included if you are runing Linux, so you have to download and install the software yourself. Please check the
OTB website for more information.

Once OTB is installed, start QGIS, open the processing configuration dialog and configure the OTB algorithm
provider. In the Orfeo Toolbox (image analysis) block, you will find all settings related to OTB. First, ensure that
algorithms are enabled.

Then, configure the path to the folder where OTB command-line tools and libraries are installed:

. A Usually OTB applications folder points to /usr/1lib/otb/applications and OTB command line
tools folder is /usr/bin.
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o« £7

If you wuse the OSGeo4W installer, then install otb-bin package and enter
C:\0SGeodW\apps\orfeotoolbox\applications as OTB applications folder and
C:\0SGeodW\bin as OTB command line tools folder. These values should be configured by de-
fault, but if you have a different OTB installation, configure them to the corresponding values in your
system.

TauDEM: Terrain Analysis Using Digital Elevation ModelsODEM O O O0OOOOOO

To use this provider, you need to install TauDEM command line tools.

17.14.8 Windows

Please visit the TauDEM homepage for installation instructions and precompiled binaries for 32-bit and 64-bit
systems. IMPORTANT: You need TauDEM 5.0.6 executables. Version 5.2 is currently not supported.

17.14.9 Linux

There are no packages for most Linux distributions, so you should compile TauDEM by yourself. As TauDEM
uses MPICH2, first install it using your favorite package manager. Alternatively, TauDEM works fine with Open
MPI, so you can use it instead of MPICH?2.

Download TauDEM 5.0.6 source code and extract the files in some folder.
Open the 1inearpart.h file, and after line

#include "mpi.h"

Oooooooo

#include <stdint.h>

obooobooboooogn

#include "mpi.h"
#include <stdint.h>

Save the changes and close the file. Now open tiffIO.h, find line #include "stdint.h" and replace
quotes (" ") with <>, so you’ll get

#include <stdint.h>

Save the changes and close the file. Create a build directory and cd into it

mkdir build
cd build

Configure your build with the command

CXX=mpicxx cmake —-DCMAKE_INSTALL_PREFIX=/usr/local ..
and then compile

make

Finally, to install TauDEM into /usr/local/bin, run

sudo make install
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Figure 17.29: The QGIS Commander £7

The Commander is started from the Analysis menu or, more practically, by pressing Shift + Ctrl + M(you
can change that default keyboard shortcut in the QGIS configuration if you prefer a different one). Apart from
executing Processing algorithms, the Commander gives you access to most of the functionality in QGIS, which
means that it gives you a practical and efficient way of running QGIS tasks and allows you to control QGIS with
reduced usage of buttons and menus.

Moreover, the Commander is configurable, so you can add your custom commands and have them just a few
keystrokes away, making it a powerful tool to help you become more productive in your daily work with QGIS.

171514 00000000

gbooobooboobooboboboobboobooboood:

 JO0boboboboob.bouob obobobobOodbdl:  <name of the algorithm>
ooooboooog.

¢ Menu items. These are shown as Menu item: <menu entry text>. All menus items available
from the QGIS interface are available, even if they are included in a submenu.

e Python 00. 00000000 OODOO0ODOO0OOO0OOOODO PythonOOODOOOOOODODOO
O0.0000 Function: <function name>00000000OO

gboboooobooooooboboooooboboooooboobooboobooboboooboOoDboOobn
boooboboooobooooobooobo.

In the case of calling a Python function, you can select the entry in the list, which is pre-
fixed by Function: (for instance, Function: removeall), or just directly type the
function name (*‘removeall in the previous example). There is no need to add brackets after the func-
tion name.

17152 00 0O0OOOO0OO

Custom functions are added by entering the corresponding Python code in the commands . py file that is found
in the .gqgis/sextante/commander directory in your user folder. It is just a simple Python file where
you can add the functions that you need.
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The file is created with a few example functions the first time you open the Commander. If you haven’t launched
the Commander yet, you can create the file yourself. To edit the commands file, use your favorite text editor. You
can also use a built-in editor by calling the edit command from the Commander. It will open the editor with the
commands file, and you can edit it directly and then save your changes.

gboboobobooooboboooboobooooboon:
from ggis.gui import =
def removeall () :

mapreg = QgsMaplLayerRegistry.instance ()
mapreg.removeAllMapLayers ()

Once you have added the function, it will be available in the Commander, and you can invoke it by typing
removeall. There is no need to do anything apart from writing the function itself.

Functions can receive parameters. Add »args to your function definition to receive arguments. When calling the
function from the Commander, parameters have to be passed separated by spaces.

gboogboooboobooboobboobbobbobboobooboboobboboboobbobbon
gooo

import processing

def load(xargs):
processing.load(args[0])

If you want to load the layer in /home /myuser/points. shp,type load /home/myuser/points.shp
in the Commander text box.
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With the Print Composer you can create nice maps and atlasses that can be printed or saved as PDF-file, an
image or an SVG-file. This is a powerfull way to share geographical information produced with QGIS that can be
included in reports or published.

The Print Composer 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 the properties to create your layout.
The layout can be printed or exported to image formats, PostScript, PDF or to SVG (export to SVG is not working
properly with some recent Qt4 versions; you should try and check individually on your system). 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. See a list of tools in table_composer_1:
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Table Composer 1: OO0 000000000
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181 00OO0OOODO

1811 JO00O0O0OC0OOOOO0O00OODOOOODOOO

Before you start to work with the Print Composer, you need to load some raster and 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 ’:ﬁu New Print Composer jeop in the toolbar or choose File — New Print Composer. You will
be prompted to choose a title for the new Composer.

18.1.2 Overview of the Print Composer

Opening the Print Composer 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 map composer 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 toolbar buttons to navigate, zoom in on an area and pan the view on the composer and
toolbar buttons to select a map composer item and to move the contents of the map item.

Figure_composer_overview shows the initial view of the Print Composer before any elements are added.

-~

alaska1

Composer Edit View Layout Atlas Settings

QORER eBRGAhoe NPPPR WNaE - @

{rj _|5E.' SRR IIPIET LS A TP R B .| |2‘?°. Items | Command history
- ltems E3]
TN -
7 = = & ltem
Iggl ]
i Composition | Item properties = Atlas generation
||__:E = Composition ®
ﬁ} i w Paper and quality
E Presets | A4 (210297 mm) - &
@ | =
. - width =l
= =
=9 Height €
== | - .
. . Units
{3 |
=7 Number of pagly | 1 LEN
7 ER Orientation | Landscape K =S
] Page background | Change...
@ ] Export resolution | 300 dpi .
| - [ Print as raster
sl [] world file on
i » Guides and Grid -
4 3 i ] A
X: 196.102 mm y:-9.35943 mm page: 1 59.4% v

o

Figure 18.1: DO O0DOOOOODO

On the right beside the canvas you find two panels. The upper panel holds the tabs Items and Command History
and the lower panel holds the tabs Composition, Item properties and Atlas generation.
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* The Items tab provides a list of all map composer items added to the canvas.

e The Command history tab displays a history of all changes applied to the Print Composer layout. With a
mouse click, it is possible to undo and redo layout steps back and forth to a certain status.

» The Composition tab allows you to set paper size, orientation, the page background, number of pages and

print quality for the output file in dpi. Furthermore, you can also activate the Cif Print as raster checkbox.
This means all items will be converted to raster before printing or saving as PostScript or PDF. In this tab,
you can also customize settings for grid and smart guides.

e The Item Properties tab displays the properties for the selected item. Click the @g SelectMove item jeon to
select an item (e.g., legend, scale bar or label) on the canvas. Then click the Item Properties tab and
customize the settings for the selected item.

* The Atlas generation tab allows you to enable the generation of an atlas for the current Composer and gives
access to its parameters.

. . .. . S P 1 t
* Finally, you can save your print composition with the ave Froject putton.

In the bottom part of the Print Composer window, you can find a status bar with mouse position, current page
number and a combo box to set the zoom level.

You can add multiple elements to the Composer. It is also possible to have more than one map view or legend or
scale bar in the Print Composer 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 Composer canvas you can do that
with the Delete or the Backspace key.

goooboooogon

To navigate in the canvas layout, the Print Composer provides some general tools:

. Q,',"*B‘DDDDD

P\
(]

.« A/~ 000000

4]
. (}g Zoom full

)
o« Zoom to 100%

I | .
o P/ Refreshview (if yoy find the view in an inconsistent state)

L}
° ‘{U Pan composer

T

o 2 Zoom (z00m to a specific region of the Composer)

You can change the zoom level also using the mouse wheel or the combo box in the status bar. If you need to
switch to pan mode while working in the Composer area, you can hold the Spacebar or the the mouse wheel.
With Ctrl+Spacebar, you can temporarily switch to zoom mode, and with Ctr1+Shift+Spacebar, to
zoom out mode.

18.1.3 Sample Session
To demonstrate how to create a map please follow the next instructions.

1. On the left site, select the " £ Addnewmap too]har 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 Addnew scalebar 601har button and place the map item with the left mouse button on the Print
Composer canvas. A scalebar will be added to the canvas.
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3. Select the #~g3 Addnew legend to61har button and draw a rectangle on the canvas holding down the left mouse
button. Inside the drawn rectangle the legend will be drawn.
4. Select the BLQ SelecuMove item jeon to select the map on the canvas and move it a bit.

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 it’s size.

6. Click the Item Properties tab on the left lower panel 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. Finally, you can save your print composition with the & Save Project pyron,

18.1.4 Print Composer Options

From Settings — Composer Options you can set some options that will be used as default during your work.
* Compositions 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.

1815 000000000 —O000OO0ODOOOODDOODOOOOO

gooooO0O 0U0O0O0OoOoOoOoOoOoOooOoooooooooooooo
* You can choose one of the Presets for your paper sheet, or enter your custom width and height.

* Composition can now be divided into 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. Set the Number of pages to the desired value. You can choose the

page Orientation and its Exported resolution. When checked, g print as raster means all elements will be
rasterized before printing or saving as PostScript or PDF.

* Grid and guides lets you customize grid settings like spacings, offsets and tolerance to your need. The
tolerance is the maximum distance below which an item is snapped to smart guides.

Snap to grid and/or to smart guides can be enabled from the View menu. In this menu, you can also hide or show
the grid and smart guides.

18.1.6 Composer items common options
Composer items have a set of common properties you will find on the bottom of the Item Properties tab: Position
and size, Rotation, Frame, Background, Item ID and Rendering (See figure_composer_common_1).

- 00000 DOOODOOODLOODOOObOOObOOObOOObOOObOOOobOOObOO.ObO0O00O0
gbobooboboooboobobo Xoyoobooooooboooo.

* The Rotation sets the rotation of the element (in degrees).

¢ The i Frame shows or hides the frame around the label. Use the Frame color and Thickness menus to
adjust those properties.

» Use the Background color menu for setting a background color. With the dialog you can pick a color (see
Color Picker).
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w Position and size
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Figure 182: OO0 00O O0OD0OOOOOOODOOO &

* Use the Item ID to create a relationship to other Print Composer items. This is used with QGIS server and
any potential web client. You can set an ID on an item (e.g., a map and 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
what items and which IDs are available in a layout.

* Rendering mode can be selected in the option field. See Rendering_Mode.

goo:

* If you checked = Use live-updating color chooser dialogs in the QGIS general options, the color button
will update as soon as you choose a new color from Color Dialog windows. If not, you need to close the
Color Dialog.

e The € aa defined overide icon next to a field means that you can associate the field with data in the map item
or use expressions. These are particularly helpful with atlas generation (See atlas_data_defined_overrides).

182 D0 0ODODOODOO

QGIS now allows advanced rendering for Composer items just like vector and raster layers.

w Rendering

Blending mode | Lighten - €
Transparency 0 nE =l
| Exclude item from exports =8

(&

Figure 183: 0O O0OOOOOO

e Transparency ' = : You can make the underlying item in the Composer 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.
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.= Exclude item from exports: You can decide to make an item not visible in all exports. After activating
this checkbox, the item will not be included in PDF’s, prints etc..

* Blending mode: You can achieve special rendering effects with these tools that you previously only may
know from graphics programs. The pixels of your overlaying and underlaying items are mixed through the
settings described below.

— 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 layer with another layer (e.g., you can use a hillshade
to texture another layer).

— Dodge: Dodge will brighten and saturate underlying pixels based on the lightness of the top pixel. So,
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: This blend mode simply adds pixel values of one layer with pixel values of the other. In case
of values above 1 (as in the case of RGB), white is displayed. This mode is suitable for highlighting
features.

— Darken: This creates a resultant pixel that retains the smallest components of the foreground and
background pixels. Like lighten, the results tend to be jagged and harsh.

— Multiply: Here, the numbers for each pixel of the top layer are multiplied with the numbers for the
corresponding pixel of the bottom layer. The results are darker pictures.

— Burn: Darker colors in the top layer cause the underlying layers to darken. Burn can be used to tweak
and colorise underlying layers.

— Overlay: This mode combines the multiply and screen blending modes. In the resulting picture, light
parts become lighter and dark parts become darker.

— Soft light: This is very similar to overlay, but instead of using multiply/screen it uses color burn/dodge.
This mode is supposed to emulate shining a soft light onto an image.

-0OooOoobOoboboboboooooooooooooooooooooobobOobonn
oooobooooooobobooooobobooooboooo

— Difference: Difference subtracts the top pixel from the bottom pixel, or the other way around, to
always get a positive value. Blending with black produces no change, as the difference with all colors
is zero.

— Subtract: This blend mode simply subtracts pixel values of one layer with pixel values of the other. In
case of negative values, black is displayed.

183 DO O00ODDOOO0O
18.3.1 The Map item

Click on the {3 Addnewmap to6]bar button in the Print Composer toolbar to add the QGIS map canvas. Now, drag
a rectangle onto the Composer canvas with the left mouse button to add the map. To display the current map, you
can choose between three different modes in the map Item Properties tab:

- 000 000D0OO000DODOO0.000 Mapwillbeprintedhere D 000000000 O0O0DO0O0O
uoooboooooag.

¢ Cache renders the map in the current screen resolution. If you zoom the Composer window in or out, the
map is not rendered again but the image will be scaled.
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* Render means that if you zoom the Composer window in or out, the map will be rendered again, but for
space reasons, only up to a maximum resolution.

Cache is the default preview mode for newly added Print Composer maps.

You can resize the map element by clicking on the Blg SelectMove item byon, selecting the element, and dragging
one of the blue handles in the corner of the map. With the map selected, you can now adapt more properties in the
map Iltem Properties tab.

To move layers within the map element, select the map element, click the Lgy Move item content joon and move the
layers within the map item frame with the left mouse button. After you have found the right place for an item,

you can lock the item position within the Print Composer canvas. Select the map item and use the toolbar
Lock Selected ltems - the Jtems tab to Lock the item. A locked item can only be selected using the Ifems tab. Once

| Unlock All Ttems

selected you can use the Ifems tab to unlock individual items. The icon will unlock all locked

composer items.

googooboogno

The Main properties dialog of the map Item Properties tab provides the following functionalities (see fig-
ure_composer_map_1):

w Main properties

Rectangle =
Scale 2000000 =
Map rotation |0.00° =N
& Draw map canvas items

& Lock layers for map item e

| Lock layer styles for map item

Extents
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Grids

Overviews

»

»

>

»

p Position and size
» Rotation

P & Frame

» & Background
p Item ID

»

Rendering

()

Figure 184: OO0 OO0OO0OO0OOODOOO

* The Preview area allows you to define the preview modes ‘Rectangle’, ‘Cache’ and ‘Render’, as described
above. If you change the view on the QGIS map canvas by changing vector or raster properties, you can
update the Print Composer view by selecting the map element in the Print Composer and clicking the
[Update preview] button.

- 000000000 200000000000000000.

« The field Map rotation :°°_¥! allows you to rotate the map element content clockwise in degrees. The
rotation of the map view can be imitated here. Note that a correct coordinate frame can only be added with
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the default value O and that once you defined a Map rotation it currently cannot be changed.

. Draw map canvas items lets you show annotations that may be placed on the map canvas in the main
QGIS window.

* You can choose to lock the layers shown on a map item. Check Cif Lock layers for map item. After this
is checked, any layer that would be displayed or hidden in the main QGIS window will not appear or be
hidden in the map item of the Composer. But style and labels of a locked layer are still refreshed according
to the main QGIS interface. You can prevent this by using Lock layer styles for map item.

e The -, button allows you to add quickly all the presets views you have prepared in QGIS. Clicking on
the -~ button you will see the list of all the preset views: just select the preset you want to display. The
map canvas will automatically lock the preset layers by enabling the & Lock layers for map item: if you

|
want to unselect the preset, just uncheck the Cif and press on the " button. See Map Legend to find out
how to create presets views.

oo

The Extents dialog of the map item tab provides the following functionalities (see figure_composer_map_2):

w Extents
Xmin [-1692345.186 L=
Y min |2147609.881 L=l
X max |1461497.814 L E
¥ max |4731077.020 €

Set to map canvas extent

View extent in map canvas

Figure 185: 000000000 O

* The Map extents area allows you to specify the map extent using X and Y min/max values and by clicking
the [Set to map canvas extent] button. This button sets the map extent of the composer map item to the
extent of the current map view in the main QGIS application. The button [View extent in map canvas]
does exactly the opposite, it updates the extent of the map view in the QGIS application to the extent of the
composer map item.

If you change the view on the QGIS map canvas by changing vector or raster properties, you can update the Print
Composer view by selecting the map element in the Print Composer and clicking the [Update preview] button in
the map Item Properties tab (see figure_composer_map_1).

Grids

The Grids dialog of the map Item Properties tab provides the possibility to add several grids to a map item.
* With the plus and minus button you can add or remove a selected grid.
¢ With the up and down button you can move a grid in the list and set the drawing priority.

When you double click on the added grid you can give it another name.

After you have added a grid, you can activate the checkbox o Show grid to overlay a grid onto the map element.
Expand this option to provide a lot of configuration options, see Figure_composer_map_4.

As grid type, you can specify to use a ‘Solid’, ‘Cross’, ‘Markers’ or ‘Frame and annotations only’. ‘Frame and
annotations only’ is especially useful when working with rotated maps or reprojected grids. In the devisions
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w Grids

» & Draw "Grid 1" grid

>

Figure 18.6: Map Grids Dialog 42

» [ Draw "Grid 1" grid
Grid type | solid =
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Interval
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Line style | —change... |
Blend mode | Normal =)
» Grid frame

» & Draw coordinates

Figure 18.7: Draw Grid Dialog £

240 Chapter 18.

oooobooog



QGIS User Guide, D O 00O 2.8

section of the Grid Frame Dialog mentioned below you then have a corresponding setting. Symbology of the grid
can be chosen. See section Rendering_Mode. Furthermore, you can define an interval in the X and Y directions,
an X and Y offset, and the width used for the cross or line grid type.

w Grid frame

Frame style No frame =

Figure 18.8: Grid Frame Dialog A

* There are different options to style the frame that holds the map. Following options are available: No Frame,
Zebra, Interior ticks, Exterior ticks, Interior and Exterior ticks and Lineborder.

e With ‘LatitudeY/ only’ and ‘Longitude/X only’ setting in the devisions section you have the possibility to
prevent a mix of latitude/y and longitude/x coordinates showing on a side when working with rotated maps
or reprojected grids.

* Advanced rendering mode is also available for grids (see section Rendering_mode).

e The Cif 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, and aligned or not. 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. In case of map rotation you can Finally, you can define the annotation
font, the annotation font color, the annotation distance from the map frame and the precision of the drawn
coordinates.

Overviews

The Overviews dialog of the map Item Properties tab provides the following functionalities:

You can choose to create an overview map, which shows the extents of the other map(s) that are available in the
composer. First you need to create the map(s) you want to include in the overview map. Next you create the map
you want to use as the overview map, just like a normal map.

¢ With the plus and minus button you can add or remove an overview.
* With the up and down button you can move an overview in the list and set the drawing priority.

Open Overviews and press the green plus icon-button to add an overview. Initially this overview is named
‘Overview 1’ (see Figure_composer_map_7). You can change the name when you double-click on the overview
item in the list named ‘Overview 1’ and change it to another name.

When you select the overview item in the list you can customize it.

¢ The o Draw “<name_overview>" overview needs to be activated to draw the extent of selected map
frame.
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v [ Draw coordinates
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Figure 18.9: Grid Draw Coordinates dialog A
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Figure 18.10: Map Overviews Dialog A
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The Map frame combo list can be used to select the map item whose extents will be drawn on the present
map item.

The Frame Style allows you to change the style of the overview frame.

The Blending mode allows you to set different transparency blend modes. See Rendering_Mode.

The g Invert overview creates a mask around the extents when activated: the referenced map extents are
shown clearly, whereas everything else is blended with the frame color.

The g Center on overview puts the extent of the overview frame in the center of the overview map. You
can only activate one overview item to center, when you have added several overviews.

18.3.2 The Label item

To add a label, click the &3 Addlabel jeon  place the element with the left mouse button on the Print Composer
canvas and position and customize its appearance in the label Item Properties tab.

The Item Properties tab of a label item provides the following functionality for the label item (see Fig-
ure_composer_label):

w Main properties

West Alaska
Nome Region

| Render as HTML

Insert an EXDI’ESSiOH...

w Appearance

Font...
Font color I -
Horizontal margin | 5.00 mm -
Vertical margin -2.00 mm N

Horizontal alignment

Left @ Center () Right
Vertical alignment

Top @ Middle () Bottom

Figure 18.11: 0000000 0ODOOOODO A

gbooaboodan

The main properties dialog is where the text (HTML or not) or the expression needed to fill the label is
added to the Composer canvas.

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 insert an expression. Click on [Insert an expression] to open a new dialog. Build an ex-
pression by clicking the functions available in the left side of the panel. Two special categories can be
useful, particularly associated with the atlas functionality: geometry functions and records functions. At the
bottom, a preview of the expression is shown.

18.3.
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Appearance
* Define Font by clicking on the [Font...] button or a Font color selecting a color using the color selection
tool.

* You can specify different horizontal and vertical margins in mm. This is the margin from the edge of the
composer 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 Alignment is another way to position your label. Note that when e.g. using the Horizontal
alignment in 2/ Center Position the Horizontal margin feature is disabled.

18.3.3 The Image item

To add an image, click the =43 Addimaze jeon place the element with the left mouse button on the Print Composer
canvas and position and customize its appearance in the image Item Properties tab.

The picture Item Properties tab provides the following functionalities (see figure_composer_image_1):

w Main properties

Image source

'ommeodation_bed_and_breakfast.svg| | ... | €=
Resize mode

Zoom s
Placement

Top left &

w Search directories

Loading previews...

ﬁﬂAm‘lﬂ-lﬁ/N /‘ﬁ
—E WL i $LCE

= FoNE % X ﬁ,ﬁlmﬂ""m )
Image search paths

1

Jusrfshare/qqgis/svg =

Remove Add...

w Image rotation
0.00°

Sync with map

Figure 18.12: OO0 O O0O00OO0O0OOO0OOOOOO s}

You first have to select the image you want to display. There are several ways to set the image source in the Main
properties area.

1. Use the browse button ' of image source to select a file on your computer using the browse dialog. 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 an image.

3. From the Search directories area you can also select an image from loading previews ... to set the image
source.
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4. Use the data defined button € to set the image source from a record or using a regular expression.

With the Resize mode option, you can set how the image is displayed when the frame is changed, or choose to
resize the frame of the image item so it matches the original size of the image.

You can select one of the following modes:
» Zoom: Enlarges the image to the frame while maintaining aspect ratio of picture.
« 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.

Selected resize mode can disable the item options ‘Placement’ and ‘Image rotation’. The Image rotation is active
for the resize mode “Zoom’ and ‘Clip’.

With Placement you can select the position of the image inside it’s frame. The Search directories area allows
you to add and remove directories with images in SVG format to the picture database. A preview of the pictures
found in the selected directories is shown in a pane and can be used to select and set the image source.

Images can be rotated with the Image rotation field. Activating the it Sync with map checkbox synchronizes
the rotation of a picture in the QGIS map canvas (i.e., a rotated north arrow) with the appropriate Print Composer
image.

It is also possible to select a north arrow directly. If you first select a north arrow image from Search directories

and then use the browse button == of the field Image source, you can now select one of the north arrow from
the list as displayed in figure_composer_image_2.

O0O0O: 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

)Y U
/4 A

NorthArrow_1  NorthArrow_2  MNorthArrow_3 NorthArrow_4 MorthArrow_5 MorthArrow_6

NorthArrow_7 MNorthArrow 8 NorthArrow_9 NorthArrow_10 NorthArrow_11

N

Figure 18.13: North arrows available for selection in provided SVG library
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18.3.4 The Legend item

To add a map legend, click the #- Addnewlegend joon place the element with the left mouse button on the Print
Composer canvas and position and customize the appearance in the legend Item Properties tab.

The Item properties of a legend item tab provides the following functionalities (see figure_composer_legend_1):

Item properties E5]
Legend

Main properties
Legend items
Fonts

Columns
Symbol

WMS LegendGraphic
Spacing

Position and size
Rotation

| Frame

& Background

Item ID

v v Vv ¥ ¥ ¥ ¥ ¥ ¥ v v v v

Rendering

>

Figure 18.14: OO0 OODOOOOODOODO

oooooooo

The Main properties dialog of the legend Item Properties tab provides the following functionalities (see fig-
ure_composer_legend_2):

w Main properties

Title Legend

Title alignment: | Center a
Map Map 1 =~
Wrap text on

>

Figure 18.15: 0 0 0 0OO00O0D0OOOO0DOODO

In Main properties you can:
* Change the title of the legend.
* Set the title alignment to Left, Center or Right.
* You can choose which Map item the current legend will refer to in the select list.

* You can wrap the text of the legend title on a given character.
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gooood

The Legend items dialog of the legend Item Properties tab provides the following functionalities (see fig-
ure_composer_legend_3):

w Legend items

Auto update Update all
* popp '
£Y airports

majrivers

regions =

vall® =42
Figure 18.16: OO O OOO0OOOOOO )

¢ The legend will be updated automatically if g Auto-update is checked. When Auto-update is unchecked
this will give you more control over the legend items. 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 [Up] and [Down] buttons or with ‘drag-and-drop’ function-
ality. The order can not be changed for WMS legend graphics.

Use the [Add group] button to add a legend group.

Use the [plus] and [minus] button to add or remove layers.

The [Edit] button is used to edit the layer-, groupname or title, first you need to select the legend item.

The [Sigma] button adds a feature count for each vector layer.

Use the [filter] button to filter the legend by map content, only the legend items visible in the map will
be listed in the legend.

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 Composer.

Fonts, Columns, Symbol
The Fonts, Columns and Symbol dialogs of the legend Item Properties tab provide the following functionalities
(see figure_composer_legend_4):

* You can change the font of the legend title, group, subgroup and item (layer) in the legend item. Click on a
category button to open a Select font dialog.

* You provide the labels with a Color using the advanced color picker, however the selected color will be
given to all font items in the legend..

* Legend items can be arranged over several columns. Set the number of columns in the Count 90! field.
= Equal column widths sets how legend columns should be adjusted.

— The 4 Split layers option allows a categorized or a graduated layer legend to be divided between
columns.

* You can change the width and height of the legend symbol in this dialog.
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w Fonts

Title font...

Subgroup fonk...

Group font...

Item font...

Font color | NN  ~

w Columns
Count |3

& Equal column widths
| split layers

w Symbol
Symbolwidth | 7.00 mm -

symbol height | 4.00 mm N

>

Figure 18.17: OO 0O0OO0O,000,000000000000

WMS LegendGraphic and Spacing

The WMS LegendGraphic and Spacing dialogs of the legend Item Properties tab provide the following function-
alities (see figure_composer_legend_5):

w WMS LegendGraphic
Legend width | 50.00 mm -

Legend height | 25.00 mm -

w Spacing
Title space 2.00 mm -
Group Space 2.00 mm -
Subgroup space | 2.00 mm -
Ssymbol space 2.00 mm -
Icon label space | 2.00 mm -
Box space 2.00 mm -
Column space 4.00 mm -

Figure 18.18: WMS LegendGraphic Dialogs )

When you have added a WMS layer and you insert a legend composer item, a request will be send to the WMS
server to provide a WMS legend. This Legend will only be shown if the WMS server provides the GetLegend-
Graphic 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, group, subgroup, symbol, icon label, box space or column space can be customized through
this dialog.
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18.3.5 The Scale Bar item

To add a scale bar, click the & Addnewscalebar joon place the element with the left mouse button on the Print
Composer canvas and position and customize the appearance in the scale bar Ifem Properties tab.

The Item properties of a scale bar item tab provides the following functionalities (see fig-
ure_composer_scalebar_1):

Item properties E3]
Scalebar

Main properties
units

Segments
Display

Fonts and colors
Position and size
Rotation

| Frame
& Background
Item ID

v v v vy v v v v v v v

Rendering

Figure 18.19: Scale Bar Item properties Tab o)

gooooood

The Main properties dialog of the scale bar Item Properties tab provides the following functionalities (see fig-
ure_composer_scalebar_2):

w Main properties

Map | mapo =

Style | Line Ticks Up =

4

Figure 18.20: Scale Bar Main properties Dialog )

* First, choose the map the scale bar will be attached to.

» Then, choose the style of the scale bar. Six styles are available:
— 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 (i.e., 1:50000).

gbooaboodan

The Units and Segments dialogs of the scale bar Item Properties tab provide the following functionalities (see
figure_composer_scalebar_3):

In these two dialogs, you can set how the scale bar will be represented.
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w Units
Meters =
Label km
Map units per bar unit | 1000.00 -
w Segments
Segments | left 2 - | right4 -
Size 500000.00 units -
Height 3mm -

Figure 18.21: Scale Bar Units and Segments Dialogs A

* Select the map units used. There are four possible choices: Map Units is the automated unit selection;
Meters, Feet or Nautical Miles force unit conversions.

The Label field defines the text used to describe the units of the scale bar.

* The Map units per bar unit allows you to fix the ratio between a map unit and its representation in the scale
bar.

* You can define how many Segments will be drawn on the left and on the right side of the scale bar, and how
long each segment will be (Size field). Height can also be defined.

Display

The Display dialog of the scale bar Item Properties tab provide the following functionalities (see fig-
ure_composer_scalebar_4):

w Display
Box margin 1.00 mm -
Labels margin | 3.00 mm -
Line width 1.00 mm -
Join style “oy
Cap style H square :

Alignment Left

1

Figure 18.22: Scale Bar Display 4)

You can define how the scale bar will be displayed in its frame.
* Box margin : space between text and frame borders
* Labels margin : space between text and scale bar drawing
* Line width : line widht of the scale bar drawing

 Join style : Corners at the end of scalebar in style Bevel, Rounded or Square (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, middle or right side of the frame (works only for Scale bar style Numeric)
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Fonts and colors

The Fonts and colors dialog of the scale bar Item Properties tab provide the following functionalities (see fig-
ure_composer_scalebar_5):

w Fonts and colors

Fonk...
Font color I -
Fill color I -
secondary Fill color -

Stroke color I -

Figure 18.23: Scale Bar Fonts and colors Dialogs )

You can define the fonts and colors used for the scale bar.
* Use the [Font] button to set the font
 Font color: set the font color
e Fill color: set the first fill color
» Secondary fill color: set the second fill color
* Stroke color: set the color of the lines of the Scale Bar

Fill colors are only used for scale box styles Single Box and Double Box. To select a color you can use the list
option using the dropdown arrow to open a simple color selection option or the more advanced color selection
option, that is started when you click in the colored box in the dialog.

18.3.6 The Basic Shape Items

To add a basic shape (ellipse, rectangle, triangle), click the =/ Addbasic shape joon or the /" add Arow icon, place
the element holding down the left mouse. Customize the appearance in the Item Properties tab.

When you also hold down the Shi ft key while placing the basic shape you can create a perfect square, circle or
triangle.

Item properties 3]

Shape

w Main properties

3

Rectangle

Corner radius | 0.00 mm

Style [Ichange...
p Position and size
p Rotation

p Item ID

P Rendering
Figure 1824: 00O 0ODOO0OOO0ODOODO &

The Shape item properties tab allows you to select if you want to draw an ellipse, rectangle or triangle inside the
given frame.
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You can set the style of the shape using the advanced symbol style dialog with which you can define its outline
and fill color, fill pattern, use markers etcetera.

For the rectangle shape, you can set the value of the corner radius to round of the corners.

O 0O O: Unlike other items, you can not style the frame or the background color of the frame.

18.3.7 The Arrow item

To add an arrow, click the /7 Ada Ao icon, place the element holding down the left mouse button and drag a line
to draw the arrow on the Print Composer canvas and position and customize the appearance in the scale bar Item
Properties tab.

When you also hold down the Shift key while placing the arrow, it is placed in an angle of exactly 45 ° .

The arrow item can be used to add a line or a simple arrow that can be used, for example, to show the relation
between other print composer items. To create a north arrow, the image item should be considered first. QGIS
has a set of North arrows in SVG format. Furthermore you can connect an image item with a map so it can rotate
automatically with the map (see the_image_item).

Item properties
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

Figure 18.25: 000 0OO0O00DOOOODO )

Item Properties

The Arrow item properties tab allows you to configure an arrow item.
The [Line style ...] button can be used to set the line style using the line style symbol editor.
In Arrows markers you can select one of three radio buttons.
* Default : To draw a regular arrow, gives you options to style the arrow head
¢ None : To draw a line without arrow head
* SVG Marker : To draw a line with an SVG Start marker and/or End marker
For Default Arrow marker you can use following options to style the arrow head.
* Arrow outline color : Set the outline color of the arrow head

e Arrow fill color : Set the fill color of the arrow head
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* Arrow outline width : Set the outline width of the arrow head
* Arrow head width: Set the size of the arrow head
For SVG Marker you can use following options.
e Start marker : Choose an SVG image to draw at the beginning of the line
* End marker : Choose an SVG image to draw at the end of the line
* Arrow head width: Sets the size of Start and/or End marker

SVG images are automatically rotated with the line. The color of the SVG image can not be changed.

18.3.8 The Attribute Table item

It is possible to add parts of a vector attribute table to the Print Composer canvas: Click the E=| Add attribute table

icon, place the element with the left mouse button on the Print Composer canvas, and position and customize the
appearance in the Ifem Properties tab.

The Item properties of an attribute table item tab provides the following functionalities (see fig-

ure_composer_table_1):

Item properties E3]
Attribute table

b

Main properties
Feature filtering
Appearance

& show grid

Fonts and text styling
Frames

Position and size
Rotation

Frame

® Background

ltem 1D

vy vy vy v vy v v v v v v

Rendering

Figure 18.26: Attribute table Item properties Tab o)

googooboogno

The Main properties dialogs of the attribute table Item Properties tab provide the following functionalities (see
figure_composer_table_2):

* For Source you can normally select only ‘Layer features’.

* With Layer you can choose from the vector layers loaded in the project.

¢ The button [Refresh table data] can be used to refresh the table when the actual contents of the table has
changed.

* In case you activated the IiGenerate an atlas option in the Atlas generation tab, there are two additional
Source possible: ‘Current atlas feature’ (see figure_composer_table_2b) and ‘Relation children’ (see fig-
ure_composer_table_2c). Choosing the ‘Current atlas feature’ 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
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w Main properties

Source | Layer features =
Layer airports =
Refresh table data

Attributes...

Figure 18.27: Attribute table Main properties Dialog )

layer. Choosing ‘Relation children’, an option with the relation name will show up. The ‘Relation children’
option can only be used if you have defined a relation using your atlas coverage layer as parent, and it will
show the children rows of the atlas coverage layer’s current feature (for further information about the atlas
generation see atlasgeneration).

w Main properties

Source Current atlas feature =
Refresh table data

Attributes...

Figure 18.28: Attribute table Main properties for ‘Current atlas feature’ )

w Main properties
Source Relation children =
Relation airports_by_region =
Refresh table data

Attributes...

Figure 18.29: Attribute table Main properties for ‘Relation children’ )

¢ The button [Attributes...] starts the Select attributes menu, see figure_composer_table_3, that can be used
to change the visible contents of the table. After making changes use the [OK] button to apply changes to
the table.

In the Columns section you can:

Remove an attribute, just select an attribute row by clicking anywhere in a row and press the minus
button to remove the selected attribute.

Add a new attribute use the plus button. At the end a new empty row appears and you can select empty
cell of the column A#tribute. You can select a field attribute from the list or you can select to build a

new attribute using a regular expression ( € button). Of course you can modify every already existing
attribute by means of a regular expression.

Use the up and down arrows to change the order of the attributes in the table.
Select a cel in the Headings column to change the Heading, just type in a new name.
Select a cel in the Alignment column and you can choose between Left, Center or Right alignment.

Select a cel in the Width column and you can change it from Automatic to a width in mm, just type a
number. When you want to change it back to Automatic, use the cross.

The [Reset] button can always be used to restore it to the original attribute settings.

In the Sorting section you can:
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— Add an attribute to sort the table with. Select an attribute and set the sorting order to ‘Ascending’ or
‘Descending’ and press the plus button. A new line is added to the sort order list.

— select a row in the list and use the up and down button to change the sort priority on attribute level.

— use the minus button to remove an attribute from the sort order list.

Select attributes

Columns
Attribute Heading Alignment
o L
1 ELEV||'m’ Elevation Left
2 KO KO Left
3 NAME NAME Left
A v @ || s Reset
Sorting
NA3 - | |Ascending = )
Attribute Sort Order
0 NAME Ascending

Cancel oK

Figure 1830: 00 D000 OO00ODOOOOD A

Feature filtering

The Feature filtering dialogs of the attribute table Item Properties tab provide the following functionalities (see
figure_composer_table_4):

w Feature filtering
Maximum rows | 17

Show only visible features

3

Composer map | Map 1

[ Filter with £

Figure 18.31: Attribute table Feature filtering Dialog o)

You can:

* Define the Maximum rows to be displayed.
* Activate .4 Remove duplicate rows from table to show unique records only.

e Activate 4 Show only visible features within a map and select the corresponding Composer map to display
the attributes of features only visible on selected map.

* Activate & Show only features intersecting Atlas feature is only available when & Generate an atlas is
activated. When activated it will show a table with only the features shown on the map of that particular
page of the atlas.
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* Activate g 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( S$currentfeature, 'USE’ ) , "[i]')

The last regular expression will include only the arpoirts that have a letter ‘i’ in the attribute field ‘USE’.

Appearance

The Appearance dialogs of the attribute table Item Properties tab provide the following functionalities (see fig-
ure_composer_table_5):

w Appearance

| Show empty rows

Cell margins 1.00 mm :
Display header On first frame =
Empty tables Draw headers only =
Background color v

Figure 18.32: Attribute table appearance Dialog )

Click . Show empty rows to make empty entries in the attribute table visible.

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 choosen ‘No header’ for Display
header.

Hide entire table, will only draw the background of the table. You can activate . Don’t draw
background if frame is empty in Frames to completely hide the table.

Draw empty cells, will 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!

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.

Show grid

The Show grid dialog of the attribute table Item Properties tab provide the following functionalities (see fig-
ure_composer_table_6):
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v [ show grid
Stroke width | 0.50 mm -

Color S -

Figure 18.33: Attribute table Show grid Dialog o)

* Activate = Show grid when you want to display the grid, the outlines of the table cells.
* With Stroke 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 dialog.

Fonts and text styling

The Fonts and text styling dialog of the attribute table Ifem Properties tab provide the following functionalities
(see figure_composer_table_7):

w Fonts and text styling

Table heading
Font Choose fonkt...

Color | -

Alignment | Follow column alignment =

Table contents

Font Choose font...

Color | N | -

Figure 18.34: Attribute table Fonts and text styling Dialog )

* You can define Font and Color for Table heading and Table contents.

* For Table heading you can additionally set the Alignment and choose from Follow column align-
ment, Left, Center or Right. The column alignment is set using the Select Attributes dialog (see Fig-
ure_composer_table_3).

Frames

The Frames dialog of the attribute table Item Properties tab provide the following functionalities (see fig-
ure_composer_table_8):

w Frames

Resize mode | Use existing frames 2

Add Frame

| Don't export page if frame is empty

| Don't draw background if frame is empty

Figure 18.35: Attribute table Frames Dialog s}
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* 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.

— Extent 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 . 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 composer items, maps, scalebars, legends etc. will not be visible in the
result.

* Activate . Don’t draw background if frame is empty prevents the background to be drawn when the table
frame has no contents.

18.3.9 The HTML frame item

It is possible to add a frame that displays the contents of a website or even create and style your own HTML page
and display it!

¢ )
Click the * & AdHIMLIrame jo6n place the element by dragging a rectangle holding down the left mouse but-
ton on the Print Composer canvas and position and customize the appearance in the Item Properties tab (see
figure_composer_html_1).

Item properties 3]
HTML Frame

HTML Source

v

Frames

[ Use smart page breaks
User stylesheet

Position and size

Rotation
Frame

& Background

Item 1D

v v vy v vy v v v v

Rendering

Figure 18.36: HTML frame, the item properties Tab )

HTML Source

As an HTML source, you can either set a URL and activate the URL radiobutton or enter the HTML source
directly in the textbox provided and activate the Source radiobutton.

The HTML Source dialog of the HTML frame [tem Properties tab provides the following functionalities (see
figure_composer_html_2):

258 Chapter18. OO0 OO0OOOO



QGIS User Guide, D O 00O 2.8

¥ HTML Source
@ URL | €

Source:

& Evaluate QGIS expressions in HTML source

Refresh HTML
Figure 18.37: HTML frame, the HTML Source properties )

e In URL you can enter the URL of a webpage you copied from your internet browser or select an HTML file

using the browse button . There is also the option to use the Data defined override button, to provide
an URL from the contents of an attribute field of a table or using a regular expression.

* In Source you can enter text in the textbox with some HTML tags or provide a full HTML page.

e The [insert an expression] button can be used to insert an expression like [$Year ($now) %] in the
Source textbox to display the current year. This button is only activated when radiobutton Source is selected.
After inserting the expression click somewhere in the textbox before refreshing the HTML frame, otherwise
you will lose the expression.

 Activate ) Evaluate QGIS expressions in HTML code to see the result of the expression you have included,
otherwise you will see the expression instead.

» Use the [Refresh HTML] button to refresh the HTML frame(s) to see the result of changes.

Frames

The Frames dialog of the HTML frame Iltem Properties tab provides the following functionalities (see fig-
ure_composer_html_3):

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

(>

Figure 18.38: HTML frame, the Frames properties

* With Resize mode you can select how to render the HTML contents:

Use existing frames displays the result in the first frame and added frames only.

Extent 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.
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* Use the [Add Frame] button to add another frame with the same size as selected frame. If the HTML page
that will not fit in the first frame it will continue in the next frame when you use Resize mode or Use existing
frames.

e Activate A Don’t export page if frame is empty prevents the map layout from being exported when the
frame has no HTML contents. This means all other composer items, maps, scalebars, legends etc. will not
be visible in the result.

e Activate Cif Don’t draw background if frame is empty prevents the HTML frame being drawn if the frame
is empty.

Use smart page breaks and User style sheet

The Use smart page breaks dialog and Use style sheet dialog of the HTML frame Item Properties tab provides the
following functionalities (see figure_composer_html_4):

v [ Use smart page breaks

Maximum distance | 10.0 mm

v User stylesheet

Figure 18.39: HTML frame, Use smart page breaks and User stylesheet properties )

* Activate 4 Use smart page breaks to prevent the html frame contents from breaking mid-way a line of text
so it continues nice and smooth in the next frame.

* 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.

* Activate & User stylesheet to apply HTML styles that often is provided in cascading style sheets. An
example of style code is provide below to set the color of <h1> header tag to green and set the font and
fontsize 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 stylesheet settings.

18.4 Manage items

18.4.1 Size and position

Each item inside the Composer can be moved/resized to create a perfect layout. For both operations the first step is

to activate the 5@ SelectMove item 0] and to click on the item; you can then move it using the mouse while holding
the left button. If you need to constrain the movements to the horizontal or the vertical axis, just hold the Shift
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while moving the mouse. If you need a better precision, you can move a selected item using the Arrow keys
on the keyboard; if the movement is too slow, you can speed up it by holding Shift.

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 Shift will maintain the aspect ratio. Holding A1t will
resize from the item center.

The correct position for an item can be obtained using snapping to grid or smart guides. Guides are set by clicking
and dragging in the rulers. Guides are moved by clicking in the ruler, level with the guide and dragging to a new
place. To delete a guide move it off the canvas. If you need to disable the snap on the fly just hold Ctr1 while
moving the mouse.

You can choose multiple items with the Eg SelectMove item by ton, Just hold the Shi ft button and click on all the
items you need. You can then resize/move this group just like a single item.

Once you have found the correct position for an item, you can lock it by using the items on the toolbar or ticking
the box next to the item in the Items tab. Locked items are not selectable on the canvas.

Locked items can be unlocked by selecting the item in the Items tab and unchecking the tickbox or you can use
the icons on the toolbar.

To unselect an item, just click on it holding the Shi ft button.

Inside the Edit menu, you can find actions to select all the items, to clear all selections or to invert the current
selection.

18.4.2 Alignment

Raising or lowering functionalities for elements are inside the Raise selected items yy]]-down menu. Choose an

element on the Print Composer canvas and select the matching functionality to raise or lower the selected element
compared to the other elements (see table_composer_1). This order is shown in the Items tab. You can also raise
or lower objects in the Items tab by clicking and dragging an object’s label in this list.

There are several alignment functionalities available within the [ Atign setcted tems pull-down menu (see ta-
ble_composer_1). To use an alignment functionality, you first select some elements and then click on the matching
alignment icon. All selected elements will then be aligned within to their common bounding box. When moving
items on the Composer canvas, alignment helper lines appear when borders, centers or corners are aligned.

18.4.3 Copy/Cut and Paste items

The print composer includes actions to use the common Copy/Cut/Paste functionality for the items in the layout.
As usual first you need to select the items using one of the options seen above; at this point the actions can be
found in the Edit menu. When using the Paste action, the elements will be pasted according to the current mouse
position.

OO0 0O: HTML items can not be copied in this way. As a workaround, use the [Add Frame] button in the Item
Properties tab.

185 00 O00ODOO0ODOOOO

During the layout process, it is possible to revert and restore changes. This can be done with the revert and restore
tools:

. CE:-' Revert last change

&

e &' Restore last change
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This can also be done by mouse click within the Command history tab (see figure_composer_29).

Command history %

Scalebar segment size
Item deleted

Change item position
Change itern position
Map added

Item z-order changed
Change item position

Man crale rhanned

Figure 1841: DO O O0OOODOOOOOOODOOOODO mixl
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The Print Composer includes generation functions that allow you to create map books in an automated way. The
concept is to use a coverage layer, which contains geometries and fields. For each geometry in the coverage layer,
a new output will be generated where the content of some canvas maps will be moved to highlight the current
geometry. Fields associated with this geometry can be used within text labels.

Every page will be generated with each feature. To enable the generation of an atlas and access generation
parameters, refer to the Atlas generation tab. This tab contains the following widgets (see Figure_composer_atlas):

Atlas generation ®
& Generate an atlas

w Configuration

Coverage layer a

4

| Hidden coverage layer

| Filter with

¥ Output
Output filename expression

'output_'||$feature &
"] single file export when possible

] Sort by

Figure 1842: 0000000 O

. Generate an atlas, which enables or disables the atlas generation.

* A Coverage layer =19

on which to iterate over.

combo box that allows you to choose the (vector) layer containing the geometries

e An optional & Hidden coverage layer that, if checked, will hide the coverage layer (but not the other ones)
during the generation.

* An optional 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 selected. The
button on the right allows you to display the expression builder.

- J000D0O0ODODL ODOOODODODODODODLOOOOOODODUODODODODLOOOO
ooboooobooboooboobbobboobOoboobooOoooOoobooboOoob0oob0oonn
ooooooo
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c A g 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 optional g Sort by that, if checked, allows you to sort features of the coverage layer. The associated
combo box allows you to choose which column will be used as the sorting key. Sort order (either ascending
or descending) is set by a two-state button that displays an up or a down arrow.

You can use multiple map items with the atlas generation; each map will be rendered according to the coverage

features. To enable atlas generation for a specific map item, you need to check B'Controlleal by Atlas under the
item properties of the map item. Once checked, you can set:

* A radiobutton “2! Margin around feature that allows you to select the amount of space added around each
geometry within the allocated map. Its value is meaningful only when using the auto-scaling mode.

* A L/ Predefined scale (best fit). It will use the best fitting option from the list of predefined scales in your
project properties settings (see Project —> Project Properties —> General —> Project Scales to configure
these predefined scales).

* A '/ Fixed scale that allows you to toggle between auto-scale and fixed-scale mode. In fixed-scale mode,
the map will only be translated for each geometry to be centered. In auto-scale mode, the map’s extents are
computed in such a way that each geometry will appear in its entirety.

18.6.1 Labels

In order to adapt labels to the feature the atlas plugin iterates over, you can include expressions. For example, for
a city layer with fields CITY_NAME and ZIPCODE, you could insert this:

The area of [% upper (CITY_NAME) || ’,’ || ZIPCODE || ' is ' format_number ($area/1000000,2) %] km2

The information [% upper(CITY_NAME) | * || ZIPCODE || ‘ is ‘ format_number($area/1000000,2) %] is an
expression used inside the label. That would result in the generated atlas as:

The area of PARIS, 75001 is 1.94 km2

18.6.2 Data Defined Override Buttons

There are several places where you can use a €=l Dua Defined Override button to override the selected setting. These
options are particularly usefull with Atlas Generation.

For the following examples the Regions layer of the QGIS sample dataset is used and selected for Atlas Generation.
We also assume the paper format A4 (210X297) is selected in the Composition tab for field Presets.

With a Data Defined Override button you can dynamically set the paper orientation. When the height (north-
south) of the extents of a region is greater than it’s width (east-west), you rather want to use portrait instead of
landscape orientation to optimize the use of paper.

In the Composition you can set the field Orientation and select Landscape or Portrait. We want to set the orienta-

tion dynamically using an expression depending on the region geometry. press the = button of field Orientation,
select Edit ... so the Expression string builder dialog opens. Give following expression:

CASE WHEN bounds_width ($atlasgeometry) > bounds_height ($atlasgeometry) THEN ’Landscape’ ELSE ’Por

Now the paper orients itself automatically for each Region you need to reposition the location of the composer

=

item as well. For the map item you can use the '=' button of field Width to set it dynamically using following

expression:

(CASE WHEN bounds_width ($atlasgeometry) > bounds_height ($Satlasgeometry) THEN 297 ELSE 210 END) - .
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Use the € button of field Heigth to provide following expression:
(CASE WHEN bounds_width ($Satlasgeometry) > bounds_height ($Satlasgeometry) THEN 210 ELSE 297 END) -

When you want to give a title above map in the center of the page, insert a label item above the map. First use the

item properties of the label item to set the horizontal alignment to “%/ Center. Next activate from Reference point
the upper middle checkbox. You can provide following expression for field X :

(CASE WHEN bounds_width ($Satlasgeometry) > bounds_height ($atlasgeometry) THEN 297 ELSE 210 END) /
For all other composer items you can set the position in a similar way so they are correctly positioned when page
is automatically rotated in portrait or landscape.

Information provided is derived from the excellent blog (in english and portugese) on the Data Defined Override
options Multiple_format_map_series_using_QGIS_2.6 .

This is just one example of how you can use Data Defined Overrides.

18.6.3 Preview

Once the atlas settings have been configured and map items selected, you can create a preview of all the pages by
clicking on Atlas — Preview Atlas and using the arrows, in the same menu, to navigate through all the features.

18.6.4 0 O

The atlas generation can be done in different ways. For example, with Atlas — Print Atlas, you can directly print
it. You can also create a PDF using Atlas — Export Atlas as PDF: The user will be asked for a directory for saving

all the generated PDF files (except if the & Single file export when possible has been selected). If you need to
print just a page of the atlas, simply start the preview function, select the page you need and click on Composer
— Print (or create a PDF).

18.7 Hide and show panels

To maximise the space available to interact with a composition you can use View —> Cif Hide panels or press F10.
I note:

It’s also possible to switch to a full screen mode to have more space to interact by pressing
:kbd: ‘F11"' or using :guilabel: ‘View --> |checkbox| :guilabel:‘Toggle full screen‘.

188 0D O OO

Figure_composer_output shows the Print Composer with an example print layout, including each type of map
item described in the sections above.

Before printing a layout you have the possibility to view your composition without bounding boxes. This can be
enabled by deactivating View —> g Show bounding boxes or pressing the shortcut Ct r1+Shift+B.
The Print Composer allows you to create several output formats, and it is possible to define the resolution (print

quality) and paper size:

* The ™ Pint jeon allows you to print the layout to a connected printer or a PostScript file, depending on
installed printer drivers.
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Figure 18.43: Print Composer with map view, legend, image, scale bar, coordinates, text and HTML frame added

)

S

e The @ Exportas image o exports the Composer canvas in several image formats, such as PNG, BPM, TIF,
JPG,...

. % Exportas PDF gaves the defined Print Composer canvas directly as a PDF.

e The Eﬂ-i' Exportas SVG jcon saves the Print Composer canvas as an SVG (Scalable Vector Graphic).

If you need to export your layout as a georeferenced image (i.e., to load back inside QGIS), you need to enable

this feature under the Composition tab. Check 4 World file on and choose the map item to use. With this option,
the ‘Export as image’ action will also create a world file.

oooO:

¢ Currently, the SVG output is very basic. This is not a QGIS problem, but a problem with the underlying Qt
library. This will hopefully be sorted out in future versions.

» Exporting big rasters can sometimes fail, even if there seems to be enough memory. This is also a problem
with the underlying Qt management of rasters.

189 DODOOODOODO

With the 04 Saveas tamplate gy [/ Add iems from template icons, you can save the current state of a Print Composer
session as a . gpt template and load the template again in another session.

The @ Composer Manager pyytton in the QGIS toolbar and in Composer — Composer Manager allows you to add a
new Composer template, create a new composition based on a previously saved template or to manage already
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existing templates.

- Composer manager
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v New from template

| Empty composer 2 | [ Add ‘
Open template directory | user || default |
| Show | |Duplicate | | Remove | | Rename | | Close

>

Figure 18.44: 000 0O0OOO00ODDOOOODO

By default, the Composer manager searches for user templates in ~/.qgis2/composer_template.

The ’jLL New Composer a1 Q Duplicate Composer byttons in the QGIS toolbar and in Composer — New Composer
and Composer — Duplicate Composer allow you to open a new Composer dialog, or to duplicate an existing
composition from a previously created one.

= ‘
Finally, you can save your print composition with the Save Project yjtton. This is the same feature as in the QGIS
main window. All changes will be saved in a QGIS project file.
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Chapter 19
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19.1 QGIS Plugins

QGIS has been designed with a plugin architecture. This allows many new features and functions to be easily
added to the application. Many of the features in QGIS are actually implemented as plugins.

You can manage your plugins in the plugin dialog which can be opened with Plugins > Manage and install plugins

When a plugin needs to be updated, and if plugins settings have been set up accordingly, QGIS main interface
could display a blue link in the status bar to tell you that there are some updates for plugins waiting to be applied.

1911 0000000CO0ODO

The menus in the Plugins dialog allow the user to install, uninstall and upgrade plugins in different ways. Each
plugin have some metadatas displayed in the right panel:

* information if the plugin is experimental
« 00
* rating vote(s) (you can vote for your prefered plugin!)
« 00
 some useful links as the home page, tracker and code repository
« 00
- 000000000
gooooooOoOoOoOoOOOoOOOOOOOOOODDODDOO
@ All
Here, all the available plugins are listed, including both core and external plugins. Use [Upgrade all] to look
for new versions of the plugins. Furthermore, you can use [Install plugin], if a plugin is listed but not installed,

and [Uninstall plugin] as well as [Reinstall plugin], if a plugin is installed. If a plugin is installed, it can be
de/activated using the checkbox.

Fj Installed
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Plugins | AllL (312)
& All Search

i
E ] Installed

e | Accuracy Assessment

o F AccurAssess

b i 5 Affine Transformatiq| ™ . .
2 Notinstalled ,'QJ AniMove For QGIS Generate an error matrix and measures of mapping
e ‘%?{ accuracy for raster and reference data.
74 Upgradeable ¥ ArcheoCAD
. ',gr?; Area Along Vector
ﬁ settings o Arrows ,
E‘Ju Astrogeology POW LU0 3 rating vote(s), 18723 downloads

5 Attribute painter
L P Tags: confusion matrix,error matrix,accuracy assessment,remote

! L

i autoSaver sensing,map comparison

g?; AutoTrace More info: homepage tracker code repository
2o Azimuth and Distanc

[ B Azimuth and Distanc

Author: Jared Kibele

24 BLN Exporter Available version: 0.4.2 (in QGIS Official Plugin Repository)

& Blurring

g'?; Buffer by Percentag

2 Bulk vector export ||| | Upgrade all Install plugin
Help Close

Figure 19.1: The ﬁAll menu o)

Ooo0ooooo0ooDOOoo0o00oooObo0o0o0oDOo0O00OoDOoOo0.0000O0O0OdO [Uninstall
plugin] O [Reinstall plugin] OO0 000000000000 O000D0COOO0O0DOOCOOO. [Upgrade all]
obooooobooooog.

7_|
E'JDDEIDDDDDDDDD

This menu lists all plugins available that are not installed. You can use the [Install plugin] button to implement a
plugin into QGIS.

5
t-/ Upgradeable

If you activated & Show also experimental plugins in the g¢ Settings menu, you can use this menu to look for
more recent plugin versions. This can be done with the [Upgrade plugin] or [Upgrade all] buttons.

Ay

e Settings
gooooooooboooooobooooooono:

. & Check for updates on startup. Whenever a new plugin or a plugin update is available, QGIS will inform
you ‘every time QGIS starts’, ‘once a day’, ‘every 3 days’, ‘every week’, ‘every 2 weeks’ or ‘every month’.

.o Show also experimental plugins. QGIS will show you plugins in early stages of development, which are
generally unsuitable for production use.

. 'DDDDDDDDDDDDD.DDDDDDDDDDDDDDDDDDDDDDDDDDDDD
oooobooooboobooon

OO00000D0O0O0O0DOOO000 Plugin repositories 00000000 [Add..] OOO0OO0OO0OOO.
OO000oOoo000ooO0000ooOb00O00n [Edit.]0O000D00OO00O00ODO, [Deletel 1 O00ODO
oooooooog.

The Search function is available in nearly every menu (except 9@ Settings). Here, you can look for specific
plugins.

O0O000: Core and external plugins
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Plugins | Installed (41)
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S - .
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[ #& QuickMultiAttribute
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M i
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O Gg SPIT
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& & Topology Checker

Manages the attribute table structure

Category: Vector

Author: Borys Jurgiel

_| | Installed version: 0.6 (in /home/alex/.qgis2/python/plugins/tablemanager)

~ 2 Value Tool “| | Available version: 0.6 (in QGIS Official Plugin Repository)

O Video UAV Tracker

[ A4 walking time

& ¥ zonal statistics plug |~ | Upgrade all | | Uninstall plugin | |  Reinstall plugin

| Help | | Close |

Figure 19.2: The i Installed menu A

Plugins | Not installed (271)

Search |

5 qgis2leaf

Installed
FS] Installe Qgis2threejs

Qgis2threejs

. o i
is_epanet
i Not installed ,"]r"[ qgisi_o P 3D visualization powered by WebGL technology and
e fr'”_L 99 - three.js JavaScript library
7% Upgradeable 2 QgisMarkerCluster
'ﬂr.'m'- qgsurf Qgis2threejs plugin exports terrain data, map canvas image and vector data
ﬁ Settings fhjf QgswesClient2 to your web browser. You can view exported 3D objects on web browser
III]r_-.m,__ qNote which supports WebGL. This plugin makes use of three.js library.
"
g4 qProf TUU00U0 0 27 rating vote(s), 13380 downloads
o QScatter
Tags: terrain,3d,three.js,webgl

2k Qsbm l
2% Qspatialite

b
# Qsphere Author: Minoru Akagi

More info: homepage ftracker code repository

(

g QTiles
E-_,} Quick Draw Available version: 0.7.2 (in QGIS Official Plugin Repository)
',j._',f— Quick Export
@ Quick Finder - | Upgrade all | | Install plugin
| Help | | Close |

Figure 19.3: The Q Not installed menu o)
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Plugins | Upgradeable (1)

All Search |

"

| o |
r =

F ] Installed

| There is a new version available

2% Notinstalled

tﬂ Upgradeable

am This plugin is experimental

Walking time

Calculate walking travel
time from linestring vector
layer, based on slope derived
from an elevation raster

The walking time is a QGIS python plugin that uses
Tobbler's hiking function to estimate the travel
time along a line depending on the slope. The input
data required are a vector layer with lines and a

| Upgrade all | | Uninstall plugin | [MJ
Help Close

Figure 19.4: The tﬂ Upgradeable menu o)

Plugins | Settings

Check For updates on startup

re
F ] Installed | every time QGIS starts =

% Notinstalled Note: If this function is enabled, QGIS will inform you whenever a new plugin or plugin
update is available. Otherwise, fetching repositories will be performed during opening of the
Plugin Manager window.

» & show also experimental plugins
» [ | show also deprecated plugins

Plugin repositories

Status Name URL
[0 connected QGIS Official Repositery http://plugins.qgis.org/plugins/plugins.xml?qagis:

Reload repository Add... Edit... Delete
Help Close

£ :
Figure 19.5: The Q¢ Settings menu )
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QGIS plugins are implemented either as Core Plugins or External Plugins. Core Plugins are maintained by
the QGIS Development Team and are automatically part of every QGIS distribution. They are written in one of
two languages: C++ or Python. External Plugins are currently all written in Python. They are stored in external
repositories and are maintained by the individual authors.

Detailed documentation about the usage, minimum QGIS version, home page, authors, and other important in-
formation are provided for the ‘Official’ QGIS Repository at http://plugins.qgis.org/plugins/. For other external
repositories, documentation might be available with the external plugins themselves. In general, it is not included
in this manual.
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19.2 Using QGIS Core Plugins
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obooobooooobobooooboboooo20b0000b CcrRS)00oobooooDOobooooDOoDbO
obooooOoboooooboon

Coordinate Capture 8 x
) Copyto clipboard
=< Start capture

Figure 19.6: Coordinate Capture Plugin )

1. Start QGIS, select RN Project Properties from the Settings (KDE, Windows) or File (Gnome, OSX) menu
and click on the Projection tab. As an alternative, you can also click on the @ CRS status joon in the lower
right-hand corner of the status bar.

2. iDDDDDD CRSO0O0ODOODOODO UOhOODOObOO0ODOO0ODOO0ODbDOOOoOOODOObOOoOO
00000 (:ref:‘label_projections 1 00 000 O)O

3. 000000000000DDO0O0O0O0O0O0O00O00ODDOO0 (load_core_plugin 00O )O OO View —

Panels 00000000000 O0OO0OOOOOOOOOOOO,O000 iCoordinateCaptureIZII:J
O000O00O0.0000000000 Figure figure_coordinate_capture_1 0O O0000OO00OO0OO.

Vector — Coordinate Capture 1 0 00 00,000 o Coordinate Caprure 1 00 00O OODOODO.

4. Click on the @ Click to the select the CRS to use for coordinate display joon and select a different CRS from the one you
selected above.

5. 00000000000=O0000000000000000000000000000000
0000000000000000000000D000 CRSO0D0000000D0000
.DDDDDDDDDDDDDDDDD%DDDDDDDDDDDDDDDDDDDDDDD.
.0000000000000000000000000000

~N N

194 DBO0OO0OODOODOOO

The DB Manager Plugin is officially part of the QGIS core and is intended to replace the SPIT Plugin and,

additionally, to integrate all other database formats supported by QGIS in one user interface. The DB Manager
Plugin provides several features. You can drag layers from the QGIS Browser into the DB Manager, and it will
import your layer into your spatial database. You can drag and drop tables between spatial databases and they will
get imported. .. _figure_db_manager:

The Database menu allows you to connect to an existing database, to start the SQL window and to exit the DB
Manager Plugin. Once you are connected to an existing database, the menus Schema and Table additionally
appear.

The Schema menu includes tools to create and delete (empty) schemas and, if topology is available (e.g., PostGIS
2), to start a TopoViewer.

The Table menu allows you to create and edit tables and to delete tables and views. It is also possible to empty
tables and to move tables from one schema to another. As further functionality, you can perform a VACUUM
and then an ANALYZE for each selected table. Plain VACUUM simply reclaims space and makes it available
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DB Manager
= (e &
Refresh SQLwindow Import layer/file Export to file
Tree Info | Table | Preview
> % PostGIS

v spatialite_test_db.sqlite
[ spatialindex .
geom_cols_ref sys General info

[ geometry_columns
A geomekry_columns_auth

v # spatiaLte poligonos_testes H

Relation type:  Table

[ idx_poligonos_testes ... || Rows: 2
[ idx_poligonos_testes_...
3] idx_pol?gonos_testes_... SpatiaLite
[H idx_poligonos_testes_...
poligonos_testes Column: geometry
[ spatial_ref_sys Geometry:  MULTIPOLYGON
[ spatialite_history Dimension: XY
[ sqlite_sequence Spatial ref: Datum 73 / Modified Portuguese Grid
[ views_geometry_colu... (27493)
[ virts_geometry_columns Extent: (unknown) (find out)
Fields

Figure 19.7: DB Manager dialog 6}

for reuse. ANALYZE updates statistics to determine the most efficient way to execute a query. Finally, you can
import layers/files, if they are loaded in QGIS or exist in the file system. And you can export database tables to
shape with the Export File feature.

The Tree window lists all existing databases supported by QGIS. With a double-click, you can connect to the
database. With the right mouse button, you can rename and delete existing schemas and tables. Tables can also be
added to the QGIS canvas with the context menu.

ooooooooooboooooobpBOOOOOO DOO OODODOOOD30OOO00ODOO0OO0OO.
Info0O0O00O0ODO0OOOOOOOODOODODOOOOOOODODODODOOOODOODODODODbOODOO
uobooo.obbooboboobboobboobboooboobboobbooboboaboban
Ub0oo0oobOoboooboon.Table0 0000000 OO00ODOO0O Preview 0000000 ODOODOO
gooobooog.

19.4.1 Working with the SQL Window

You can also use the DB Manager to execute SQL queries against your spatial database and then view the spatial
output for queries by adding the results to QGIS as a query layer. It is possible to highlight a portion of the SQL
and only that portion will be executed when you press F'5 or click the Execute (F5) button.

19.5 Dxf2Shp OO OO0 OO0 O0O0O0O

OO00D00O00000000000D0O00 DXFOUO Shapefile 000000000 DOOOOOOOOD
gbooobOoboooobon:

- J0ODXFUOOO:ODOOODXFOOODOOOOODOOOODOO
« 00 Shpfile 00000 Shapefile 10O DOO0O0O0O0DODO
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Database Schema Table

SQL query: my_queries my_que * [ Store J Delete

1 - All Patches
|SELECT patch, parcel, ST Makeline(geom) as geom
FROM vertex
GROUP BY patch, parcel;

SELECT patch, parcel, ST Makeline(geom) as geom
FROM vertex

2

5

4

5

Bl - Parcels since the year 2000
7

8

9  GROIP RY natrh. narcel:
Ex

ecute (F5) | 899 rows, 0.1 seconds Clear
Result:
patch parcel geom
1 1 1 010200002... H
2 2 1 010200002... v
[ Load as new layer
Folumn with unique parcel | « Geometry column | geom v Retrieve
integer values L L | columns |
Layer name (prefix) | All parcels Load now!
[[] Awvoid selecting by Feature id
Close

Figure 19.8: Executing SQL queries in the DB Manager SQL window o)

d & Dxf Importer & & &

~Input and output

Input Dxtfle Liqgis_sample_data/gps/geodata.if || .. |

Ouiputfile (qois_sample_data/gpsigeodata.shp || ... |

[%] Export text labels

~ Qutput file typ

[ Polline OO () Point

l W OK H@Cancel]

Figure 19.9: Dxf2Shp OO0 OO O OOOODOO
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1. Start QGIS, load the Dxf2Shape plugin in the Plugin Manager (see [ [J [J [J [J [J [ [J [1 [1') and click on the

-2
* {ig Dxf2Shape Converter joon which appears in the QGIS toolbar menu. The Dxf2Shape plugin dialog appears,

as shown in Figure_dxf2shape_1.

2. DXFOOOOODOO0OO0OO0OOD0O0OOShapefile0 0000000 0ODOO0O0O

j.oboboooboooboobooboobooobobOobDobooboboDbo iD[II][II:II:II:IDDD
obooooooboooooobooon

4. #=#[OK**0OODOO0D00OO0O0O

19.6 eVisO OO OO

(This section is derived from Horning, N., K. Koy, P. Ersts. 2009. eVis (v1.1.0) User’s Guide.
American Museum of Natural History, Center for Biodiversity and Conservation. Available from
http://biodiversityinformatics.amnh.org/, and released under the GNU FDL.)

The Biodiversity Informatics Facility at the American Museum of Natural History’s (AMNH) Center for Biodi-
versity and Conservation (CBC) has developed the Event Visualization Tool (eVis), another software tool to add
to the suite of conservation monitoring and decision support tools for guiding protected area and landscape plan-
ning. This plugin enables users to easily link geocoded (i.e., referenced with latitude and longitude or X and Y
coordinates) photographs, and other supporting documents, to vector data in QGIS.

eVis is now automatically installed and enabled in new versions of QGIS, and as with all plugins, it can be disabled
and enabled using the Plugin Manager (see [ 0 0 O 0 0O 0O O O O).

The eVis plugin is made up of three modules: the ‘Database Connection tool’, ‘Event ID tool’, and the ‘Event
Browser’. These work together to allow viewing of geocoded photographs and other documents that are linked to
features stored in vector files, databases, or spreadsheets.

1961 O0O0OOOOOO

The Event Browser module provides the functionality to display geocoded photographs that are linked to vector
features displayed in the QGIS map window. Point data, for example, can be from a vector file that can be input
using QGIS or it can be from the result of a database query. The vector feature must have attribute information
associated with it to describe the location and name of the file containing the photograph and, optionally, the
compass direction the camera was pointed when the image was acquired. Your vector layer must be loaded into
QGIS before running the Event Browser.

0000000000 0o0ooooooo
To launch the Event Browser module, click on Database — eVis — eVis Event Browser. This will open the
Generic Event Browser window.

The Event Browser window has three tabs displayed at the top of the window. The Display tab is used to view the
photograph and its associated attribute data. The Options tab provides a number of settings that can be adjusted to
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control the behavior of the eVis plugin. Lastly, the Configure External Applications tab is used to maintain a table
of file extensions and their associated application to allow eVis to display documents other than images.

oboooboobooooboobooog

To see the Display window, click on the Display tab in the Event Browser window. The Display window is used
to view geocoded photographs and their associated attribute data.

Event Browser - Displaying records 03 of 76

Display | Options Configure External Applications G
| Previous || Next
Field Value
F CODE  Airport/Airfield
KO PABT
NAME  BETTLES (E]
USE Other

image /data/Dropbox/Trabalho/QGIS/qqis_sample_data/photos/PABT.jpg

WTT | Copyright by B St | fmort-Dabs com

|  Close |

Figure 19.10: *eVis*O OO OO0 DO

. 00ooobo0oooobo:000oobo0ooooooooooog

2. 00000000:0000000DOO0O0DOOODOOOD.O0O0OO0OOOODOOODbOO0OO
oobooooboooooo,0obooboooboooobooboooboooboooboooboooooooa.

j.obooobobobo.-oboobooboobooobooboooobooon.
4. 0000000 00DO:000D00000DOOO0.

5. Attribute information window: All of the attribute information for the point associated with the photo-
graph being viewed is displayed here. If the file type being referenced in the displayed record is not an
image but is of a file type defined in the Configure External Applications tab, then when you double-click
on the value of the field containing the path to the file, the application to open the file will be launched to
view or hear the contents of the file. If the file extension is recognized, the attribute data will be displayed
in green.

6. 00O00O0OCOOOO0:0000000C00010D0000ODDOOO0ODDOOOODODOOOO
ooooboooooooboo.
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gbooobooboooobooon

£o Event Browser - Displaying records 03 of 76

Display | Options | Configure External Applications

File path
Attribute containing path to file |image - @ @ m
] Path is relative | Remember this | &% Reset |

Compass bearing

Attribute containing compass bearing 9

| Display compass bearing | Remember this | & Reset |

Compass offset

Manual

(C/

@® From Attribute |ELEV =

| Remember this | &2 Reset |

Relative paths
The base path or url from which images and documents can be “relative”

GBase Path 51/Alexandre/Dropbox/Trabalho/QGIS/qgis_sample_data/photos| & Remember this | & Reset |

e =1 Replace entire path/url stored in image path attribute with user defined

] - .
Base Path (i.e. keep only filename from attribute) D | aBesel, |

e_ Apply Path to Image rules when loading docs in external applications | Remember this | & Reset |

Restore Defaults o o Save |

Figure 19.11: *eVis*OD 0O O0000OOOO

. File path: A drop-down list to specify the attribute field that contains the directory path or URL for the

photographs or other documents being displayed. If the location is a relative path, then the checkbox must
be clicked. The base path for a relative path can be entered in the Base Path text box below. Information
about the different options for specifying the file location are noted in the section D 0 0 O OO OO OO
0000 below.

Compass bearing: A drop-down list to specify the attribute field that contains the compass bearing asso-
ciated with the photograph being displayed. If compass bearing information is available, it is necessary to
click the checkbox below the drop-down menu title.

Compass offset: Compass offsets can be used to compensate for declination (to adjust bearings collected
using magnetic bearings to true north bearings). Click the “&/ Manual radio button to enter the offset in

the text box or click the “2/ From Attribute radio button to select the attribute field containing the offsets.
For both of these options, east declinations should be entered using positive values, and west declinations
should use negative values.

Directory base path: The base path onto which the relative path defined in Figure eVis_2 (A) will be
appended.

Replace path: If this checkbox is checked, only the file name from A will be appended to the base path.

Apply rule to all documents: If checked, the same path rules that are defined for photographs will be used
for non-image documents such as movies, text documents, and sound files. If not checked, the path rules
will only apply to photographs, and other documents will ignore the base path parameter.

Remember settings: If the checkbox is checked, the values for the associated parameters will be saved for
the next session when the window is closed or when the [Save] button below is pressed.
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. bOOooOoD:000ooObo0ooooboOoooboooOooooooooboo

9. Restore defaults: This will reset all of the fields to their default settings. It has the same effect as clicking
all of the [Reset] buttons.

10. Save: 0000000000 Options 00 DDOOOODDOOOODO.

gbooobooobooboooboboo

o Event Browser - Displaying records 03 of 76

Display = Options | Configure External Applications

File extension and external application in which to load a document of that type

Extension Application @ =
1 pdf Jusr/bin/evince @ ]
2 html Jusr/bin/google-chrome 6

2 oo

Figure 19.12: The eVis External Applications window

1. File reference table: A table containing file types that can be opened using eVis. Each file type needs a
file extension and the path to an application that can open that type of file. This provides the capability of
opening a broad range of files such as movies, sound recordings, and text documents instead of only images.

2. 0000000000000 00000DO00DOO0OO0ODOODOOOOOOOODOOODOOO
oooobooooboobooooooooog.

3. Delete current row: Delete the file type highlighted in the table and defined by a file extension and a path
to an associated application.

1962 D0 0OOOOOOOOOOODO

The location and name of the photograph can be stored using an absolute or relative path, or a URL if the pho-
tograph is available on a web server. Examples of the different approaches are listed in Table evis_examples.

X Y FILE BEARING
780596 1784017 C:\Workshop\eVis_Data\groundphotos\DSC_0168.JPG 275
780596 1784017 /groundphotos/DSC_0169.JPG 80
780819 1784015 http://biodiversityinformatics.amnh.org/\
evis_testdata/DSC_0170.JPG 10
780596 1784017 pdf:http://www.testsite.com/attachments.php?\
attachment_id-12 76

19.6.3 Specifying the location and name of other supporting documents

Supporting documents such as text documents, videos, and sound clips can also be displayed or played by eVis. To
do this, it is necessary to add an entry in the file reference table that can be accessed from the Configure External
Applications window in the Generic Event Browser that matches the file extension to an application that can be
used to open the file. It is also necessary to have the path or URL to the file in the attribute table for the vector
layer. One additional rule that can be used for URLSs that don’t contain a file extension for the document you want
to open is to specify the file extension before the URL. The format is — file extension:URL. The URL
is preceded by the file extension and a colon; this is particularly useful for accessing documents from wikis and
other web sites that use a database to manage the web pages (see Table evis_examples).
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19.64 0D O0O0O0OOOOOOO

When the Event Browser window opens, a photograph will appear in the display window if the document refer-
enced in the vector file attribute table is an image and if the file location information in the Options window is
properly set. If a photograph is expected and it does not appear, it will be necessary to adjust the parameters in the
Options window.

If a supporting document (or an image that does not have a file extension recognized by eVis) is referenced in the
attribute table, the field containing the file path will be highlighted in green in the attribute information window if
that file extension is defined in the file reference table located in the Configure External Applications window. To
open the document, double-click on the green-highlighted line in the attribute information window. If a supporting
document is referenced in the attribute information window and the file path is not highlighted in green, then it
will be necessary to add an entry for the file’s filename extension in the Configure External Applications window.
If the file path is highlighted in green but does not open when double-clicked, it will be necessary to adjust the
parameters in the Options window so the file can be located by eVis.

If no compass bearing is provided in the Options window, a red asterisk will be displayed on top of the vector
feature that is associated with the photograph being displayed. If a compass bearing is provided, then an arrow will
appear pointing in the direction indicated by the value in the compass bearing display field in the Event Browser
window. The arrow will be centered over the point that is associated with the photograph or other document.

To close the Event Browser window, click on the [Close] button from the Display window.

19.6.5 0 OOOIDODOO

The ‘Event ID’ module allows you to display a photograph by clicking on a feature displayed in the QGIS map
window. The vector feature must have attribute information associated with it to describe the location and name of
the file containing the photograph and, optionally, the compass direction the camera was pointed when the image
was acquired. This layer must be loaded into QGIS before running the ‘Event ID’ tool.

o000 IbooO0OOoOoOoOoOO

To launch the ‘Event ID’ module, either click on the IHE‘? EventID jo0n or click on Database — eVis — Event ID
Tool. This will cause the cursor to change to an arrow with an ‘i’ on top of it signifying that the ID tool is active.

To view the photographs linked to vector features in the active vector layer displayed in the QGIS map window,
move the Event ID cursor over the feature and then click the mouse. After clicking on the feature, the Event
Browser window is opened and the photographs on or near the clicked locality are available for display in the
browser. If more than one photograph is available, you can cycle through the different features using the [Previ-
ous] and [Next] buttons. The other controls are described in the ref:evis_browser section of this guide.

19.6.6 DO O0OCOOOO

The ‘Database Connection” module provides tools to connect to and query a database or other ODBC resource,
such as a spreadsheet.

eVis can directly connect to the following types of databases: PostgreSQL, MySQL, and SQLite; it can also
read from ODBC connections (e.g., MS Access). When reading from an ODBC database (such as an Excel
spreadsheet), it is necessary to configure your ODBC driver for the operating system you are using.

obooooOobooooboobooonog

To launch the ‘Database Connection’ module, either click on the appropriate icon m eVis Database Connection - ¢jck

on Database — eVis — Database Connection. This will launch the Database Connection window. The window
has three tabs: Predefined Queries, Database Connection, and SQL Query. The Output Console window at the
bottom of the window displays the status of actions initiated by the different sections of this module.
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gooobooooon

Click on the Database Connection tab to open the database connection interface. Next, use the Database Type
1"l combo box to select the type of database that you want to connect to. If a password or username is required,
that information can be entered in the Username and Password textboxes.

Enter the database host in the Database Host textbox. This option is not available if you selected ‘MS Access’ as
the database type. If the database resides on your desktop, you should enter “localhost”.

Enter the name of the database in the Database Name textbox. If you selected ‘ODBC’ as the database type, you
need to enter the data source name.

When all of the parameters are filled in, click on the [Connect] button. If the connection is successful, a message
will be written in the Output Console window stating that the connection was established. If a connection was not
established, you will need to check that the correct parameters were entered above.

ga Database Connection

Predefined Queries o
Database Connection o @

Database Type |SQLITE :9

B
1C/ (H)

Database Name [tialite_db.sqlite| | [ @

Connect Connection Status: connected

sQL Query (9

Output Console

->Spatialindex

->polygons
->idx_polygons_geometry
->idx_polygons_geometry_node
->idx_polygons_geometry_rowid
->idx_polygons_geometry_parent
->regions

Help o @ oK

Figure 19.13: eVis OO OO OO0OOO0OOO0O0OOODOO
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ubodgbgobog.-ogoboooobgooabo
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uooobooo:b00000000
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oboobOobooobooboboooooboooobooboobooooboOobooon
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11. SQLOO0O:“SQLO0DO”"000000000000
12.000:00000000000D00
13.0K: 0000 “000000oo>0bbo0ooooDoo

sQLOOOOoOOo

SQL queries are used to extract information from a database or ODBC resource. In eVis, the output from these
queries is a vector layer added to the QGIS map window. Click on the SOL Query tab to display the SQL query
interface. SQL commands can be entered in this text window. A helpful tutorial on SQL commands is available at
http://www.w3schools.com/sql. For example, to extract all of the data from a worksheet in an Excel file, select

x from [sheetl$] where sheetl is the name of the worksheet.

Click on the [Run Query] button to execute the command. If the query is successful, a Database File Selection
window will be displayed. If the query is not successful, an error message will appear in the Output Console

window.

In the Database File Selection window, enter the name of the layer that will be created from the results of the

query in the Name of New Layer textbox.

ga Database Connection

Predefined Queries
Database Connection

SQL Query

SELECT * FROM airports

Run Query 9

Output Console

->polygons

->idx_polygons_geometry
->idx_polygons_geometry_node
->idx_polygons_geometry_rowid G
->idx_polygons_geometry_parent

->regions

->airports

el @ @ x

Figure 19.14: eVis SQLO O OO0 O

.SQLOO0O0O0DOO0bOOooog:SQLiboooobobooooobooon

.O000obo:soLogbobooobo booboobooooobobooobooobon
.000oboooobooboobooobooboooooboooooobooocooboOoobon

2
3
4. 000:00000D00000DOO0
5

.oK:O0OO0O :guilabel: “O000000OO0”00000000O
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Use the X Coordinate = 1v] and Y Coordinate =19 combo boxes to select the fields from the database that
stores the X (or longitude) and Y (or latitude) coordinates. Clicking on the [OK] button causes the vector layer
created from the SQL query to be displayed in the QGIS map window.

To save this vector file for future use, you can use the QGIS ‘Save as...” command that is accessed by right-clicking
on the layer name in the QGIS map legend and then selecting ‘Save as...’

O0000: Microsoft Excel D D 00000000000 OODODO

When creating a vector layer from a Microsoft Excel Worksheet, you might see that unwanted zeros (“0”) have
been inserted in the attribute table rows beneath valid data. This can be caused by deleting the values for these
cells in Excel using the Backspace key. To correct this problem, you need to open the Excel file (you’ll need to
close QGIS if you are connected to the file, to allow you to edit the file) and then use Edit — Delete to remove the
blank rows from the file. To avoid this problem, you can simply delete several rows in the Excel Worksheet using
Edit — Delete before saving the file.

ooooooooo

With predefined queries, you can select previously written queries stored in XML format in a file. This is par-
ticularly helpful if you are not familiar with SQL commands. Click on the Predefined Queries tab to display the
predefined query interface.

To load a set of predefined queries, click on the = OpenFile jeon, This opens the Open File window, which is used
to locate the file containing the SQL queries. When the queries are loaded, their titles as defined in the XML file
will appear in the drop-down menu located just below the 8 OpenFile
displayed in the text window under the drop-down menu.

icon. The full description of the query is

Select the query you want to run from the drop-down menu and then click on the SOL Query tab to see that the
query has been loaded into the query window. If it is the first time you are running a predefined query or are
switching databases, you need to be sure to connect to the database.

Click on the [Run Query] button in the SQL Query tab to execute the command. If the query is successful, a
Database File Selection window will be displayed. If the query is not successful, an error message will appear in
the Output Console window.

1. Open File: Launches the “Open File” file browser to search for the XML file holding the predefined queries.

2. 000000:000D0000XMLOODOOOOODODOOOOODODOOODODODOOOO
uo

j.obooobO:00000b0000ob0obooobooboooo XMLOOOOOOoO0OO0oooo0
4. 0000000O00O000O0OO000DOOOOO0ODOOOODOOOOODOOOO0ODO

5. 000: 0000000000000

6. OK:OO0ODO “0000000DO”00000000D0

eVisOOOOUOOO XMLOOOOOO

eVisOOOOODOO XML OO
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- Database Connection

Predefined Queries

il %edia,fDADOS‘I,JAlexandre;’Dropbox,r'TrabalhonGlS,.’qgis_se
| Import all photo points e

This command will import all of the data in the SQLite database to

[C/

Database Connection

SQL Query

Output Console

->polygons
->idx_polygons_geometry
->idx_polygons_geometry_node

->idx_polygons_geometry_rowid 0
->idx_polygons_geometry _parent :
->regions | |
->airports .

| Help @ G oK |

Figure 19.15: *eVis* O OO O O0O0ODO

od o0

query OO00o00o0o00o0ooObo0oooDoooon

shortde- A short description of the query that appears in the eVis drop-down menu.

scription

descrip- ocoooooooooooooooOoooooooobooooDpooooo

tion

database- | OO0 O0O00O0OO0O00DOOOOODOOOOOOOOOODOOOOODOOOOOOOOOOO
type oooooo

database- | OO0 O000O0OO0O0DOOCOO0OOOOOOOOOOOOODOOOODO

port

database- JdddooooOo0dodooooOoo0odooooooooooooooooooa
name
databaseuser-0 0 00000000000 DOOOOOOOOODOODODOOOOOODODOOOOOO
name
databasep- | 00000000000 ODO0OOODOOOOOOODOOODOODOOOOOOODOOO
assword O

sqlstate- sSQLOOO00O0

ment
autocon- A flag (“true™ or “false”) to specify if the above tags should be used to automatically connect to
nect the database without running the database connection routine in the Database Connection tab.

gbooobooobog xXxMLoboogooobooooobobooboobg.

<?xml version="1.0"7?>
<doc>
<query>
<shortdescription>Import all photograph points</shortdescription>
<description>This command will import all of the data in the SQLite database to QGIS
</description>
<databasetype>SQLITE</databasetype>
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<databasehost />
<databaseport />
<databasename>C:\textbackslash Workshop/textbackslash
eVis\_Datal\textbackslash PhotoPoints.db</databasename>
<databaseusername />
<databasepassword />
<sglstatement>SELECT Attributes.x, Points.x, Points.y FROM Attributes LEFT JOIN
Points ON Points.rec_id=Attributes.point_ID</sglstatement>
<autoconnect>false</autoconnect>
</query>
<query>
<shortdescription>Import photograph points "looking across Valley"</shortdescription>
<description>This command will import only points that have photographs "looking across
a valley" to QGIS</description>
<databasetype>SQLITE</databasetype>
<databasehost />
<databaseport />
<databasename>C:\Workshop\eVis_Data\PhotoPoints.db</databasename>
<databaseusername />
<databasepassword />
<sglstatement>SELECT Attributes.*, Points.x, Points.y FROM Attributes LEFT JOIN
Points ON Points.rec_id=Attributes.point_ID where COMMENTS=’Looking across
valley’</sglstatement>
<autoconnect>false</autoconnect>
</query>
<query>
<shortdescription>Import photograph points that mention "limestone"</shortdescription>
<description>This command will import only points that have photographs that mention
"limestone" to QGIS</description>
<databasetype>SQLITE</databasetype>
<databasehost />
<databaseport />
<databasename>C:\Workshop\eVis_Data\PhotoPoints.db</databasename>
<databaseusername />
<databasepassword />
<sglstatement>SELECT Attributes.*, Points.x, Points.y FROM Attributes LEFT JOIN
Points ON Points.rec_id=Attributes.point_ID where COMMENTS like ’%$limestone%’
</sglstatement>
<autoconnect>false</autoconnect>
</query>
</doc>

19.7 fTools I OO0 0 O

flool000000O0DOD,000000O0O0DOOO00O0O0O0ODOOOOOOOOO,O000000O0ODO
gboboobobooo,oboooboboooboo.booboobooboooobooboobOoobooOooboOoDbn
gooooooo.

fTools is now automatically installed and enabled in new versions of QGIS, and as with all plugins, it can be
disabled and enabled using the Plugin Manager (see U [ U [0 O [0 OO [0 [0 [0 ). When enabled, the fTools plugin
adds a Vector menu to QGIS, providing functions ranging from Analysis and Research Tools to Geometry and
Geoprocessing Tools, as well as several useful Data Management Tools.
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Table Ftools 1: fTools 0 0 0 O O

19.72 00000
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Shapefile D OO O ODO.
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O,Shapefile 0O OOOOO0O
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Table Ftools 2: fTools 0 0 0 O O
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19.73 000O0O0OOCOOOOOO

0o oon 0o

ao

Q oo O000D0D0O000DooOo0O0oD IDO000oooooooooooon
O,Shapefile 00000000

@ ooono 00000d0oooooooo0oooooooo0oOooooo, 0000000

_ O00O0o0@)oDooonO,Shapefile0 00000

% |oo 000000000000000000000,000,0000000
O,Shapefile 00 OO0 0O

@ oo goobooodoobiboooooobooo, oo, ooo0ooog
O,Shapefile 000000

@ oo goooboooooobooooobooooo,goo,obobobooooo

_ Shapefile 0 0 OO OO

% |oooo 00000000000,0000000000000000 Shapefile 0 0

) ooooo

By oo 0000000000000 b00bOb00Ob000bO00boOoUObDUgUD Shapefile
oooooogo

|__rp o0 Merge features based on input field. All features with identical input values are
combined to form one single feature.

@ googono Merges selected features with the neighbouring polygon with the largest area or

good largest common boundary.

Table Ftools 3: fTools 1 O OO0 OO OO
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19.74 0 O0O0OCOOO
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gooooo choose the engine used by the in the options dialog, digitizing tab Change the
Validate geometries value. There is two engines: QGIS and GEOS which have
pretty different behaviour. Another tools exists which shows different result as
well: Topology Checker plugin and ‘must not have invalid geometries’ rule.
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oooooo0o |ooooooooo0o boOoooooboo,00b0oOb0000obooOb0og
ooooooo |(oogo
O
.f"/\l
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od goopoooooooo
K
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Table Ftools 4: fTools DO OO DO OO O
OO00: Simplifygeometry 0000000000000 O0O00O0DOCOOOO0OODO.O0O0O00OO0DOCDOO
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o0o0DOoOO0o0o0D |00000000000000D0O00000000 Shapefiled 00O
ao

gboooobonb |oooboobobooobobooooboobooooobooboooboooboan
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Table Ftools 5: fTools 1 O OO0 O OOOOOOO

19.8 GDALOODOOOOOOO

19.8.1 GDALOOOOOO?

The GDAL Tools plugin offers a GUI to the collection of tools in the Geospatial Data Abstraction Library,
http://gdal.osgeo.org . These are raster management tools to query, re-project, warp and merge a wide variety
of raster formats. Also included are tools to create a contour (vector) layer, or a shaded relief from a raster DEM,
and to make a VRT (Virtual Raster Tile in XML format) from a collection of one or more raster files. These tools
are available when the plugin is installed and activated.

GDALOODOOO

The GDAL library consists of a set of command line programs, each with a large list of options. Users comfortable
with running commands from a terminal may prefer the command line, with access to the full set of options. The
GDALTools plugin offers an easy interface to the tools, exposing only the most popular options.

19.8.2 GDALO O OO OO

or Raster Database Processing Help
= Raster calculator ...
ojections
Conversion
Extraction

Analysis

Miscellaneous
GdalTools settings

Figure 19.16: GDALTools 1 OO0 OO0
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oo0ooOoboooon0O GbALOOOOOO00O0
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gbooobooobobooobbooobbooobbooobbooobboobb.0o0obbooon
gboooboobooboobobbobboobooboobooboobobobooboooboo.
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£ GDALOOODDOODOD @ GCPOOODODODO

(3] GCPOOOOODOOODOOOD 00000
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e GCPOOOOOOO QU oo
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)@ 0000000000 Ad 0O0o0OO0DO0o

éE\.'I gooooooo o 'ﬁf Link Georeferencer to QGIS
Pﬁx Link QGIS to Georeferencer e 0000000000D0O0D0O0O0
| 00000D000000000D

oooooobo 1:0000b0boo0ooooon

1991 00000

OO000000000000DO000 XO0YOO (DMS (ddmmss.ss), DD(dd.dd) D0O0000O000ODO
mmmmmm)J 200000000000000000000.

- JO0b0OO0O0DOODOODOOOLODOYDLOOPOD0ULDOODOODOO.DOOODOOODO
ubogbogogoooobogooan.

» Using already georeferenced layers. This can be either vector or raster data that contain the same ob-
jects/features that you have on the image that you want to georeference and with the projection that you
want for your image. In this case, you can enter the coordinates by clicking on the reference dataset loaded
in the QGIS map canvas.

gboooooboooooobobooooobobooooobooboobooboobobobooboOoDbobn
uoboobooboobooboob.oboboooooboooooooboobboobooobooboooono
gbobooboboooo.ocoooboooobobooooboboooooboooooa.

The first step is to start QGIS, load the Georeferencer Plugin (see [J [1 [0 J [J [J [0 00 0 [J) and click on Raster
— Georeferencer , which appears in the QGIS menu bar. The Georeferencer Plugin dialog appears as shown in
figure_georeferencer_1.

OO0OCOCO SDGS OO0 South Dakota 0 0000 O0O0OOOO. OO0O0O00O GRASS O spearfish60
coooooooooOooOoo0ooo.0o0ooooUooboUoooooooooOoooooog:
http://grass.osgeo.org/sampledata/spearfish_toposheet.tar.gz.
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Georeferencer - spearfish_topo24.tif

X 600162.184176
X 594323.071809 [Tt s Tt - =] 4925582.347074 .
" |Y4925378.723404 [ T Tk b = P

— .

P
Ny LA

‘\':'"
GCP table ®
on/foff id Srex srcY dstxX dsty dX[pixels] dY[pixels] residual[pixels]
= 0 594324.70 4925379.62 594323.07 4925378.72 -0.07 0.66 0.67
& 1 600163.35 4925580.09 600162.18 4925582.35 -0.16 -0.90 0.92 ‘ ‘
= 2 608468.69 4924874.29 608468.40 4924874.14 -0.17 0.27 0.32

— EAACAA TA | AAAFCCET 7 EAACAA AR/ ARACCCT CF AAn AAT AAn

1: Linear Translation (589998, 4.928e+06) Scale (2.00019, 2.00019) Rotation: 0 Mean error:{ 98113,492324

Figure 19.17: 000 0O000DO0OOO0ODOOOOO )
000000000000 00O (GePs)oonQ

1. To start georeferencing an unreferenced raster, we must load it using the 'D button. The raster will show
up in the main working area of the dialog. Once the raster is loaded, we can start to enter reference points.

” .
2. Using the ¢ £ AddPoint byton, add points to the main working area and enter their coordinates (see Figure
figure_georeferencer_2). For this procedure you have three options:
- 00000D0OO000DOOOODOOXOYDOOOOODOOOODDO.
e Click on a point in the raster image and choose the f From map canvas byytton to add the X and Y
coordinates with the help of a georeferenced map already loaded in the QGIS map canvas.
>
* With the 4 £ button, you can move the GCPs in both windows, if they are at the wrong place.

j.obooooboobooboobob.oo40b0b00000obO00ob0obo.coboobooboboboo,
ooooooooooobooobobobo.cooooooobooobooboccpOODDOODOOOOOOO
goooobobooooboobooboooobooooobob.

The points that are added to the map will be stored in a separate text file ([filename] .points) usually
together with the raster image. This allows us to reopen the Georeferencer plugin at a later date and add new
points or delete existing ones to optimize the result. The points file contains values of the form: mapX, mapY,

> ) > )
pixelX, pixelY. You can use the 7@ Load GCP points ¥ Save GCP points as o to manage the files.

ooooooo

GgCpUODOOOODOOODOOODOOOODOOODOOOODOOODOOUODOOODOOODO.
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. Enter map coordinates

Enter X and Y coordinates (DMS (dd mm ss.ss), DD (dd.dd) or projected
coordinates (mmmm.mm)) which correspond with the selected point on the
image. Alternatively, click the button with icon of a pencil and then click a
corresponding point on map canvas of QGIS to fill in coordinates of that

X [ East: [602333.198‘1 3829811 ?5556B|

["] Smap to background layers

| # From map canvas | | Cancel | @

| ¥/ North: 4915570.1712

Figure 19.18: 00000000 DOOOOODOO &2

>

! Transformation settings

Compression:

Output raster:

Target SRS:

Horizontal

Vertical

Help

Transformation type: | Linear &

Resampling method: | Nearest neighbour -

& Create world File

Generate pdf map:

Generate pdf report: |

el <)

[] Set Target Resolution

|
| | )
|spearfish_top024.pdf | [r_‘_ij
| el
1.00000
-1.00000

[] Use 0 for transparency when needed

& Load in QGIS when done

Figure 19.19: 00 0O 0OO0O00DOOOODOOO
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gboooboooobooobo

gbooooboooooboobooboooooboobooooboobobobooboobobooboOoDbobn
o.0obo0oboooboob,.0ocob0booooboobooooboboooobobooboobobn

go.

gboogobooboooboobooog:

The Linear algorithm is used to create a world file and is different from the other algorithms, as it does
not actually transform the raster. This algorithm likely won’t be sufficient if you are dealing with scanned
material.

The Helmert transformation performs simple scaling and rotation transformations.

The Polynomial algorithms 1-3 are among the most widely used algorithms introduced to match source
and destination ground control points. The most widely used polynomial algorithm is the second-order
polynomial transformation, which allows some curvature. First-order polynomial transformation (affine)
preserves colliniarity and allows scaling, translation and rotation only.

The Thin Plate Spline (TPS) algorithm is a more modern georeferencing method, which is able to intro-
duce local deformations in the data. This algorithm is useful when very low quality originals are being
georeferenced.

The Projective transformation is a linear rotation and translation of coordinates.
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The g Create world file checkbox is only available if you decide to use the linear transformation type,
because this means that the raster image actually won’t be transformed. In this case, the Output raster field
is not activated, because only a new world file will be created.

gbooboobooo boobb ooboobboobboo.booboobboobooboboo
g000bo0obo0ooboOobooboOooDg (filename] modified D00 O000O0)O0D00OO0OO.

UdoobobOOOoOoOooooobObooOoOoOoooooboDbonO 00000 SRS (Spatial Reference System)
gboooboooobooboo(oooooboo o).

If you like, you can generate a pdf map and also a pdf report. The report includes information about the
used transformation parameters, an image of the residuals and a list with all GCPs and their RMS errors.

ogod iDI:II]D[II:]DDIZIEIDIZIIZIDDDIZI gobobgoboooooboboboboooon
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* Finally, g Load in QGIS when done loads the output raster automatically into the QGIS map canvas when
the transformation is done.

gboboooOoboooooon

Clicking on the Raster properties dialog in the Settings menu opens the raster properties of the layer that you want
to georeference.

obooooobooog

* You can define whether you want to show GCP coordiniates and/or IDs.
- 000000000000 OOOOOOO.
¢ For the PDF report, a left and right margin can be defined and you can also set the paper size for the PDF

map.

- 000 iDDI]I]DDDDDDDDDDDDDDDDDD gboooooa.
ooooo

After all GCPs have been collected and all transformation settings are defined, just press the P> st georeferencing
button to create the new georeferenced raster.

1910 OO0 OOOO0ODOOOO

The Heatmap plugin uses Kernel Density Estimation to create a density (heatmap) raster of an input point vector
layer. The density is calculated based on the number of points in a location, with larger numbers of clustered
points resulting in larger values. Heatmaps allow easy identification of “hotspots” and clustering of points.

19101 JO0O0OOOOOOOOOO0OO

U0o0000b00000bo0o0oonognn (load_core_plugin 00000000 O0)ODO000O0O0O0DOO
000000000 0DO00DOO00ODOODOOd heatmapl 000D OODO QO O :menuselection:*0 00 —>
Oooooo0 *o0obobOo0o0ooboobo0ooooboOoooog

goobooobobooboooboobb o0 00000 =000 D0O0O0OO0ODOODOOOODOOO
gooo
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‘CO0b000 ‘00obob0bocob0ob0o0o0obo0o0oobOoboboobOo0o0o0n (figure_heatmap_2 O
gO0)yoooooo

gboooboobgoobgooboboobo

 gbO0oobobob:-0b00bobuoboobooobobobooboboboobaobobon
obooobOoboooboobooon

¢ Output raster: Allows you to use the '/ button to select the folder and filename for the output raster
the Heatmap plugin generates. A file extension is not required.
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* Output format: Selects the output format. Although all formats supported by GDAL can be choosen, in
most cases GeoTIFF is the best format to choose.

* Radius: Is used to specify the heatmap search radius (or kernel bandwidth) in meters or map units. The
radius specifies the distance around a point at which the influence of the point will be felt. Larger values
result in greater smoothing, but smaller values may show finer details and variation in point density.

When the o Advanced checkbox is checked, additional options will be available:

* Rows and Columns: Used to change the dimensions of the output raster. These values are also linked to
the Cell size X and Cell size Y values. Increasing the number of rows or columns will decrease the cell size
and increase the file size of the output file. The values in Rows and Columns are also linked, so doubling
the number of rows will automatically double the number of columns and the cell sizes will also be halved.
The geographical area of the output raster will remain the same!

Cell size X and Cell size Y: Control the geographic size of each pixel in the output raster. Changing these
values will also change the number of Rows and Columns in the output raster.

Kernel shape: The kernel shape controls the rate at which the influence of a point decreases as the distance
from the point increases. Different kernels decay at different rates, so a triweight kernel gives features
greater weight for distances closer to the point then the Epanechnikov kernel does. Consequently, triweight
results in “sharper” hotspots, and Epanechnikov results in “smoother” hotspots. A number of standard
kernel functions are available in QGIS, which are described and illustrated on Wikipedia.

Decay ratio: Can be used with Triangular kernels to further control how heat from a feature decreases with

distance from the feature.

and completely extinguished at the edge.

goooooboooon

gbooobooobooboobd

A value of 0 (=minimum) indicates that the heat will be concentrated in the centre of the given radius

os5000000bOO0O0bOO0O0OO0OoOoOOobOOoOobOOoOobOOoOobOOoOobOOoOobOOoOoDOOOnn

10000oooboogoboooboooooooboooobooooboo0oooboobooooobooonn

- 1000000000000 0000bO00000ObO0bOO0O0obO0OobO0obOboOoOoOobOooOooon

gboboobOoboooboobooooboobooooboboooobobooobOOobOoooonboon
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gogd

» Use weight from field: Allows input features to be weighted by an attribute field. This can be used to

increase the influence certain features have on the resultant heatmap.

Oooooo0ooooboooooboobogooK]ooDoooooooooooooooooooo

19103 D0 DOOOODOOOOOOODOOO

For the following example, we will use the airports vector point layer from the QGIS sample dataset (see [J [
0000 O). Another exellent QGIS tutorial on making heatmaps can be found at http://qgis.spatialthoughts.com.

Figure Heatmap_ 1 OO0 OD0OO0OOO0OO0OOOOODOOOO

1. Hearmap 000000000000 O0O0DODOOODOOO (Figure Heatmap 2000)000000

2. In the Input point layer lhd field, select airports from the list of point layers loaded in the current

project.

3. Specify an output filename by clicking the ' button next to the Output raster field. Enter the filename

heatmap_airports (no file extension is necessary).
4. 00000000 0D00C000DO0O0O0O00O0O00O0 “GeoTIFF'O0O0DODODODO
5.00 0 10000000000000000O

19.10. 00000000000
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Quantum GIS eb4TFF5

Edit Vi Layer
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%5 coordinate: | -6761566,5287365 | scale [27740717 | v | (&) B Render EPsc:2964 (@

Figure 19.20: Airports of Alaska A

6. [OK]OOODDOOOODOOOODOOOO0ODOOOO0DOOO0O00 (Figure Heatmap 3000)

QGIS will generate the heatmap and add the results to your map window. By default, the heatmap is shaded in
greyscale, with lighter areas showing higher concentrations of airports. The heatmap can now be styled in QGIS
to improve its appearance.

1. “heatmap_airports*0 000000000000 0C0OO0ODOQOO “heatmap_airports*“0 0000000
000000000000 000000000000 wguilabel:' 00000 OO00ODDOOO

2. Select the Style tab.
3. Change the Render type B ‘Singleband pseudocolor’.

4. Select a suitable Color map £ , for instance Y10rRed.

5. [0000]000000000DOOoOOOoOODODODODODODOObOOO00O*=*DODO»*o0o0o0bboboono
googod

6. **[OK**O ODDODOOOOODOOOd
0000000 Figure_Heatmap 4000000000

1911 ODO00OO0OODO0OO0O

The Interplation plugin can be used to generate a TIN or IDW interpolation of a point vector layer. It is very
simple to handle and provides an intuitive graphical user interface for creating interpolated raster layers (see
Figure_interpolation_1). The plugin requires the following parameters to be specified before running:

* Input Vector layers: Specify the input point vector layer(s) from a list of loaded point layers. If several
layers are specified, then data from all layers is used for interpolation. Note: It is possible to insert lines or

EXINY3

polygons as constraints for the triangulation, by specifying either “points”, “structure lines” or “break lines”
in the Type ~1%} combo box.

300 Chapter19. OO0 OO0



QGIS User Guide, 0 000 2.8

Heatmap Plugin

Input point layer | airports -

Qutput raster Isample_datafrasterfheatmap_airpcrt | |
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=
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=
=
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(=]
[=]

Help | | Cancel L OK J

Figure 19.21: The Heatmap Dialog A

Quantum GIS eb47FF5
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Figure 19.22: The heatmap after loading looks like a grey surface A
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. Quantum GIS eb4TFF5
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Figure 19.23: Styled heatmap of airports of Alaska s}

0000000 0b0bO0bLObO0bO0b0bLO,0b0b0 Z000b000bO0O0OO IiZDDD
obooooooooobooog.

* Interpolation Method: Select the interpolation method. This can be either ‘Triangulated Irregular Network
(TIN)’ or ‘Inverse Distance Weighted (IDW)’. With the TIN method you can create a surface formed by
triangles of nearest neighbour points. To do this, circumcircles around selected sample points are created
and their intersections are connected to a network of non overlapping and as compact as possible triangles.
The resulting surfaces are not smooth. When using the IDW method the sample points are weighted during
interpolation such that the influence of one point relative to another declines with distance from the unknown
point you want to create. The IDW interpolation method also has some disadvantages: the quality of the
interpolation result can decrease, if the distribution of sample data points is uneven. Furthermore, maximum
and minimum values in the interpolated surface can only occur at sample data points. This often results in
small peaks and pits around the sample data points.

- 000/000:0000D0C0000DOO0OOO0O0ODOOOODOOOODO
- J000DOO:00D0000000DOOOODOODOOOO

. iDDDDDDDDDDDDDD gboobooboobooboobod

Note that using lines as constraints for the interpolation the triangulation (TIN method) you can either use ‘struc-
ture lines’ or ‘break lines’. When using ‘break lines’ you produce sharp breaks in the surface while using ‘structure
lines’ you produce continous breaks. The triangulation is modified by both methods such that no edge crosses a
breakline or structure line.

19111 000000 DO0O

1. Start QGIS and load a point vector layer (e.g., elevp.csv).
2. Load the Interpolation plugin in the Plugin Manager (see [ [ O 0 0 O O 0 0 [ ) and click on the Raster —

Interpolation — h1 Interpolation , which appears in the QGIS menu bar. The Interpolation plugin dialog
appears as shown in Figure_interpolation_1.

302 Chapter19. O O0OOO



QGIS User Guide, 0 000 2.8

x Interpolation plugin

Input Output
Vector layers | elevation | Interpolation method | Triangular interpolaktion (TIN) & (=8
Interpolation attribute | ELEV | Number of columns | 998 - | Number of rows | 708 -
Cellsize X 5000.00000 - cellsize Y sooojoooon |
| Add || Remove |  xmin [-2.84614e+06 X max |2.14422e+06
Vector layer  Attribute  Type Ymin |4.51336e+06 Ymax |8.15568e+06
elevation ELEV | Points =

| Set to current extent |

Output file |/data/elevation_tin -
[ Add result to project

Figure 19.24: Interpolation Plugin s}

3. Select an input layer (e.g., elevp [=T¥) ) and column (e.g., ELEV) for interpolation.

4. 000 g DO0ODOODOOOTINO)ODOOOODOODOODOOOODOODe.g., elevation tin0
goosocoo00opooDOOOOoOoDOO

5. [OKljooooooonog

19.12 MetaSearch Catalogue Client
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19.12.1 Introduction

MetaSearch is a QGIS plugin to interact with metadata catalogue services, supporting the OGC Catalogue Service
for the Web (CSW) standard.

MetaSearch provides an easy and intuitive approach and user-friendly interface to searching metadata catalogues
within QGIS.

19.12.2 Installation

MetaSearch is included by default with QGIS 2.0 and higher. All dependencies are included within MetaSearch.
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Install MetaSearch from the QGIS plugin manager, or manually from http://plugins.qgis.org/plugins/MetaSearch.

19.12.3 Working with Metadata Catalogues in QGIS

CSW (Catalogue Service for the Web)

CSW (Catalogue Service for the Web) is an OGC (Open Geospatial Consortium) specification, that defines com-
mon interfaces to discover, browse, and query metadata about data, services, and other potential resources.

Startup

To start MetaSearch, click the MetaSearch icon or select Web / MetaSearch / MetaSearch via the QGIS main
menu. The MetaSearch dialog will appear. The main GUI consists of two tabs: ‘Services’ and ‘Search’.

Managing Catalogue Services

(} MetaSearch dient | 1 ES
| Search | Services
C5W encocint for catalog. dota gov -
Service info GetCapabilties response Add default senvices
New Edit Dallate: Load Save
Service Metadata =
Tite: CSW interface for catolog data. gov
Abstract This catakog contains metadat for data. services. and
AppECcELONS harvestad Irom fegRlerad Meladala coleclions
with data.gov. Data may be referenced from fedesal, state,
Iocal trival, scademic, commercial or non-ra i organizations.
Keywords national claio,dats, informatien goveramentsl
Type csw
ersion 202
Fees Noae
Acesss Conalrants Nong
Name UL.5. General Services Adwinistration
Site
Name Date.gov Administestor
Posiion Dala.gov Sie AdminiSIratr
Rk publisher cuslodian
Asdress 1800 F St KW
‘Washington, D&
20405
54
Email
Phone (B00)-483-3111
P DSH 4651415 g
e . .
Cose

The ‘Services’ tab allows the user to manage all available catalogue services. MetaSearch provides a default list
of Catalogue Services, which can be added by pressing ‘Add default services’ button.

To all listed Catalogue Service entries, click the dropdown select box.

To add a Catalogue Service entry, click the ‘New’ button, and enter a Name for the service, as well as the
URL/endpoint. Note that only the base URL is required (not a full GetCapabilities URL). Clicking ok will add
the service to the list of entries.

To edit an existing Catalogue Service entry, select the entry you would like to edit and click the ‘Edit’ button, and
modify the Name or URL values, then click ok.

To delete a Catalogue Service entry, select the entry you would like to delete and click the ‘Delete’ button. You
will be asked to confirm deleting the entry.

MetaSearch allows for loading and saving connections to an XML file. This is useful when you need to share
settings between applications. Below is an example of the XML file format.

<?xml version="1.0" encoding="UTF-8"?>

<ggsCSWConnections version="1.0">
<esw name="Data.gov CSW" url="http://catalog.data.gov/csw-all"/>
<csw name="Geonorge - National CSW service for Norway" url="http://www.geonorge.no/geonetwork
<csw name="Geoportale Nazionale — Servizio di ricerca Italiano" url="http://www.pcn.minambien
<esw name="LINZ Data Service" url="http://data.linz.govt.nz/feeds/csw"/>
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<csw name="Nationaal Georegister (Nederland)" url="http://www.nationaalgeoregister.nl/geonetw
<csw name="RNDT - Repertorio Nazionale dei Dati Territoriali - Servizio di ricerca" url="http
<csw name="UK Location Catalogue Publishing Service" url="http://csw.data.gov.uk/geonetwork/s

<Ccsw

name="UNEP/GRID-Geneva Metadata Catalog" url="http://metadata.grid.unep.ch:8080/geonetwo

</qgsCSWConnections>

To load a list of entries, click the ‘Load’ button. A new window will appear; click the ‘Browse’ button and
navigate to the XML file of entries you wish to load and click ‘Open’. The list of entries will be displayed. Select
the entries you wish to add from the list and click ‘Load’.

The ‘Service info’ button displays information about the selected Catalogue Service such as service identification,
service provider and contact information. If you would like to view the raw XML response, click the ‘GetCapa-
bilities response’ button. A separate window will open displaying Capabilities XML.

Searching Catalogue Services

(i MetaSearch dient I 2 x|

Search | Services
Fnd
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Search 10 = Records
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\hc ﬁow to V‘!: Matiznal Octo nographic atn Ccﬂ'cr (NCDC) 'h: o A:nnl da'a
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and metzoralog ta from variows instruments while cruising in the
Caribbean sea ort Atlan i Ocaan arvd Nafth Faihe Ocean o 2005-19-02
0 2005-10+3 1. During this periad, as part of the Shipboard Automated

q

The ‘Search’ tab allows the user to query Catalogue Services for data and services, set various search parameters
and view results.

The following search parameters are available:
* Keywords: free text search keywords
* From: the Catalogue Service to perform the query against

* Bounding box: the spatial area of interest to filter on. The default bounding box is the map view / canvas.
Click ‘Set global’ to do a global search, or enter custom values as desired

* Records: the number of records to return when searching. Default is 10 records

Clicking the ‘Search’ button will search the selected Metadata Catalogue. Search results are displayed in a list and
are sortable by clicking on the column title. You can navigate through search results with the directional buttons
below the search results. Clicking the ‘View search results as XML’ button opens a window with the service
response in raw XML format.

Clicking a result will show the record’s abstract in the ‘Abstract’ window and provides the following options:

* if the metadata record has an associated bounding box, a footprint of the bounding box will be displayed on
the map

¢ double-clicking the record displays the record metadata with any associated access links. Clicking the links
opens the link in the user’s web browser
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e if the record is an OGC web service (WMS/WMTS, WEFS, WCS), the appropriate ‘Add to
WMS/WMTSIWESIWCS’ buttons will be enabled for the user to add to QGIS. When clicking this but-
ton, MetaSearch will verify if this is a valid OWS. The OWS will then be added to the appropriate QGIS
connection list, and the appropriate WMS/WMTSIWFSIWCS connection dialogue will then appear

{} MetaSearch client 21x
Search | Serviees |
Find
Keywords | ogcnms From | CSWW endpoint for catalog.d |+

-180 -80 180 a0 Map extent Set global
20
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file, ESRI Servic
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d
it eI ———TS S 5 '
e
Close
¢

Settings

You can fine tune MetaSearch with the following settings:

¢ Connection naming: when adding an OWS connection (WMS/WMTSIWFESIWCS), the connection is
stored with the various QGIS layer provider. Use this setting to set whether to use the name provided
from MetaSearch, whether to overwrite or to use a temporary name

* Results paging: when searching metadata catalogues, the number of results to show per page

* Timeout: when searching metadata catalogues, the number of seconds for blocking connection attempt.
Default value is 10

1913 0000000 DOODOO0

oboboooobobooooobobooooobobooooobooboooboobooboboooboOoDbOobn
gbobooboooobooooboooboboooboboodgibfegabPostGISOOOOOOOODOO
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goooboboooobobobooobooboooooboboooobooboon

The W Offine Editing pJyyoin qutomates the synchronisation by copying the content of a datasource (usually PostGIS

or WES-T) to a SpatiaLite database and storing the offline edits to dedicated tables. After being connected to the
network again, it is possible to apply the offline edits to the master dataset.

19131 00000000

« J00U0UD0OOeg PostGISor WES-TO OO OODO ODODOOOOODODO
- 000000 DOODOOOO.

* Go to Database — Offiline Editing — ¥ Convert to offline project and select the layers to save. The content
of the layers is saved to SpatiaLite tables.
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4
* After being connected again, upload the changes using Database — Offline Editing — ¥ Synchronize.
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19.14 Oracle Spatial GeoRaster (1 00 [0 [0 [

In Oracle databases, raster data can be stored in SDO_GEORASTER objects available with the Oracle Spatial

extension. In QGIS, the &, oracte Spatial GeoRaser plugin is supported by GDAL and depends on Oracle’s database
product being installed and working on your machine. While Oracle is proprietary software, they provide their
software free for development and testing purposes. Here is one simple example of how to load raster images to
GeoRaster:

$ gdal_translate -of georaster input_file.tif geor:scott/tiger@orcl

O0O0000 GDAL_ IMPORTOOOODOODOOOOOOO0DOO0O0OODOO “RASTER“OOOODODO

19141 00000

Firstly, the Oracle GeoRaster Plugin must be enabled using the Plugin Manager (see U 0 0 OO0 OO0 OO).
The first time you load a GeoRaster in QGIS, you must create a connection to the Oracle database that contains

the data. To do this, begin by clicking on the % Add Oracle GeoRaster Layer to0]bar button — this will open the Select
Oracle Spatial GeoRaster dialog window. Click on [New] to open the dialog window, and specify the connection
parameters (See Figure_oracle_raster_1):

- J0:000000D0000O000DOOO
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- J000DOO0OO0OOODOO:0O0DOO0ODOODOODOOOODODbOOO O
- J00O0:00D000DbO0O0DODOOLOODLO0ODbLO0ODbO

- J0000:000000D0O0O0DOO0OOODOOOOODbOOO0DDOObOOOOOOOObOOOOODbO
gooooo

®

@ () create Oracle Connection (?) (v) (=)

MName example
Database instance | orcl
Lsername scoft
Password LT1T]

+ | Save Password

@ coee

Figure 19.26: Oracle U 0 OO O OO0O0ODO

Now, back on the main Oracle Spatial GeoRaster dialog window (see Figure_oracle_raster_2), use the drop-down
list to choose one connection, and use the [Connect] button to establish a connection. You may also [Edit] the
connection by opening the previous dialog and making changes to the connection information, or use the [Delete]
button to remove the connection from the drop-down list.

19.14.2 Selecting a GeoRaster

ooboooobooobooooO0oobOo0oboooboOooboOobon0o GhALOOOOO0OOO0O0ooOooobooooDn
UO0O000 GeocRaster UODODOOODOOO0OO0ODOOOOOOODOODOOOODO

ooooooooooooooooooobooooDboOoooD =Dooo0DboO0o0oo0obb0oooD
U0000D DO00000O0b0O000b0o00O0bD0Ob0O0ODO GeoRaster OO OOOOOOODO
U00o0ooDobO0b0b0b0ob00b000000000n0g GeoRaster OO0 O0D0OOD0OODOOOOOO
oooooooboooo

Click on one of the listed subdatasets and then click on [Select] to choose one of the table/column combinations.
The dialog will now show all the rows that contain GeoRaster objects. Note that the subdataset list will now show
the Raster Data Table and Raster Id pairs.

U000000000D00D00 GeoRaster OO OOOO0DOOO0OOOOOOOOOODOODOODOOOO
obooobOoooooobooog

The selection data entry can also be used to enter a WHERE clause at the end of the iden-
tification string (e.g., geor:scott/tiger@orcl,gdal_import,raster,geoid=). See
http://www.gdal.org/frmt_georaster.html for more information.

19.14.3 GeoRaster 0 0 [

Finally, by selecting a GeoRaster from the list of Raster Data Tables and Raster Ids, the raster image will be loaded
into QGIS.

The Select Oracle Spatial GeoRaster dialog can be closed now and the next time it opens, it will keep the same
connection and will show the same previous list of subdatasets, making it very easy to open up another image
from the same context.

00O O : GeoRasters that contain pyramids will display much faster, but the pyramids need to be generated outside
of QGIS using Oracle PL/SQL or gdaladdo.

000 “gdaladdo**‘000O00OODO0O:
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Select Oracle SpatiallGeoRaster

Semver Connections

[example

L1

| Comnect || New || Edi

|| Delete

Subdatasets

igeorasterscotttigerorc, GDAL_RDT.214

georasterscotttigerorc.GDAL_RDT.215
georasterscotttigerorc,GDAL_RDT.216
georasterscotttigerorc.GDAL_RDT.217
georasterscotttigerorc,GDAL_RDT.218

Selection

georasterscotttigerorc, GDAL_IMPORT.RASTER

5 GeoRaster objects on table GDAL_IMPORT column RASTER

Update

select ||

Close

gdaladdo georaster:scott/tiger@orcl,georaster\_table,georaster,georid=6

nearest 2 4 6 8 16 32

oooOPL/SQLOOODOO

$ sglplus scott/tiger
SQL> DECLARE

gr sdo_georaster;
BEGIN

SELECT image INTO gr FROM cities WHERE id

sdo_geor.generate
UPDATE cities SET
COMMIT;

END;

1915 00000

Figure 19.27: Oracle GeoRaster 1 0 0 OO0 00O

0.

image = gr WHERE id =

oooobgd

= 1 FOR UPDATE;
Pyramid(gr, ’'rlLevel=5, resampling=NN’);

\ﬁ The Raster Terrain Analysis Plugin can be used to calculate the slope, aspect, hillshade, ruggedness index
and relief for digital elevation models (DEM). It is very simple to handle and provides an intuitive graphical user
interface for creating new raster layers (see Figure_raster_terrain_1).

oooooog

- J000D0O00O0ODOOOOOOODOOOOODOODbOOOOODOODbOOm
0000000 O0O0DOOOODOOObOoOOOODOO.

 Hillshade: Creates a shaded map using light and shadow to provide a more three-dimensional appearance

for a shaded relief map. The output map is a Single band gray reflecting the gray value of the pixels.

«0D00D0ODO:Rileyetal. (1999) 0 0000000000000 DODO0O0O0O0OO0O0O0O.3x300000
ooobooooboboooooboooobooon.

19.15. 0000000000000
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* Relief: Creates a shaded relief map from digital elevation data. Implemented is a method to choose the
elevation colors by analysing the frequency distribution. The output map is a multiband color with three
bands reflecting the RGB values of the shaded relief.

Elevation layer gtopo30 =
Output layer )
Output Format GeoTIFF =
Z factor 1.0

& Add result to project

Cancel || OK |

Figure 1928: OO O OO0OODOOOOO(@M@OOO)

19.151 00000000

1. Start QGIS and load the gt opo30 raster layer from the GRASS sample location.
2. 000000000O0OO000O0DOO00O0ODO0OO0ODODDOOOODOD @WOoODODDOOOODODOO)

3. 0bob0odoogooooboboooo (0. 000 - 0000 - 00). OO0 O0ODDDODODO Fig-
ure_raster_terrain_1 0000000 0O0OO.

4 O0000O0OO0OO0OOOOOO0O0OOO0bOOO0OO0DbOn
5. ®[OK**ODOoOOOooDoo

1916 DO O OODOOOODO

The Road Graph Plugin is a C++ plugin for QGIS that calculates the shortest path between two points on any
polyline layer and plots this path over the road network.

gooo:
- 00,00,000000D000
- J000DbO0OOODODbOOOD
- J000DOO0OO0OOODOOOOODOO
- J000DOOO0OOODOOOOO@G@OODODOO,bO0bOOO0DDOODOOOODObOOOOnOO)

As aroads layer, you can use any polyline vector layer in any QGIS-supported format. Two lines with a common
point are considered connected. Please note, it is required to use layer CRS as project CRS while editing a roads
layer. This is due to the fact that recalculation of the coordinates between different CRSs introduces some errors
that can result in discontinuities, even when ‘snapping’ is used.

uboboobooooooboobooooboooooooboo
 JO00O0ODbO0O(OODbOobOOoO)

-0 (O0OO0OOObOOOObOOOO0). 00000000 obO0ooooooooonbo,000o0on
uoooboooobooboooon.

bobooboobooboobobooooboboooobobo,0obooboobooboOoobo.bobo
ooooooboooobooboooooobooooobooooobon.
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QGIS 2.0.1-Dufour
DEBRLR ~PH VERARGSY%V-EL BW
6o T -meEEs-Da2D.- MB@APHDO LA >

Layers & & | .': ."' .'II L | [ /

¥ & /" Road Network

Shortest path @ =
Start _
(-1.04099e+06,4.67976€+06) &) ’
Stop

(-1.04219e+06,4.6792e+06) &)
Criterion | Length =

Length [1197.42m =

Time [1.19742h

| Calculate || Export || Clear | [
[ @ Help .I
. I \ L] i .I i \ Y I". LY
Toggles the editing s Coordinate: -1041721,4679296 Scale [1:8398 | v | [®/ [ Render EPSG:3857 (@ (A

Figure 19.29: Road Graph Plugin

19161 OO0 0OO0OOOOODO

After plugin activation, you will see an additional panel on the left side of the main QGIS window. Now, en-
ter some parameters into the Road graph plugin settings dialog in the Vector — Road Graph menu (see fig-
ure_road_graph_2).

After setting the Time unit, Distance unit and Topology tolerance, you can choose the vector layer in the Trans-
portation layer tab. Here you can also choose the Direction field and Speed field. In the Default settings tab, you
can set the Direction for the calculation.

000 Shortest Path D 000 DO 000000000 0O00O0DOO0O0000ODOOOO0O0OD [Calculate]
oooooooooo.

1917 00D OODOO0OO0O

o‘\ Spatial Query Plugin : : : :
The 1/ >P yHugm allows you to make a spatial query (i.e., select features) in a target layer with reference to
another layer. The functionality is based on the GEOS library and depends on the selected source feature layer.

gooobooooo
LERE|

oood

oood

- 000

OO0
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g3 Road graph plugin settings

Time unit | hour |
Distance unit | kilometer |
Topology tolerance 0.00000

Transportation layer | Default settings

3

Layer | trails

Direction field | Always use default = |

Value for forward direction
Value for reverse direction

Value two-way direction

3

Speed field |Always use default | | km/h

| Help | | Cancel [ oK ‘

Figure 19.30: Road graph plugin settings o)

- gJoogno
g0
« 00O

19171 OO00O0OOOOO

oo bbb boooooa
1. Start QGIS and load the vector layers regions.shp and airports. shp.
2. Load the Spatial Query plugin in the Plugin Manager (see [J [J [J [J [J [ 0 0 [ [ ) and click on the
Spatial Query jeon, which appears in the QGIS toolbar menu. The plugin dialog appears.

3.0000000000 regions™000000O0O0O0O0DO0O0O0O0OOO0ODO0O MairportsOO
googd

4. 000000 DO’ 0000 *Applyl**0O0O00DOOODO

gboooboooboOobo IDO000o0oOoDoOoobO.00d figure spatial query_ 1000000000000
ooooooboooog.

Click on LEE; Create layer with list of items

Select an ID from the list and click on |_|:| Create layer with selected |

« Select ‘Remove from current selection’ in the field And use the result to ¥\ .

* You can A Zoom to item or display A Log messages.

Additionally in Result Feature ID’s with the options ‘Invalid source’ and ‘Invalid reference’ you can have a
look at features with geometries errors. These features aren’t used for the query.
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ROBLLPRAPOLRAKR & N

/‘ | 2 2 &d (@ @y G| @ 4o
D (R ) o G
[ Ea’] ) oy < =]
Spatial Query
Select source features from Result feature ID's
(= regions = Result query
& 22 selected geometries
1
Where the feature §
Contains = 4
Reference features of 5
6
: " airports 5
8 L
10
| 12
And use the result to 13
Create new selection = 14

22 of 26 identified
Selected Features -
["] Zoom to item

22 of 26 selected by "Create new selection”
[] Log messages

| | Apply y .
o ————————————————————— — — — ?|¢ '566.071 | v | @ Render @ EPSG:2954 @

Figure 19.31: Spatial Query analysis - regions contain airports )

19.18 SPITO DO OO

QGIS comes with a plugin named SPIT (Shapefile to PostGIS Import Tool). SPIT can be used to load multiple
shapefiles at one time and includes support for schemas. To use SPIT, open the Plugin Manager from the Plugins

N
menu, in the Enf Installed menu check the box next to the o SPIT and click [OK].

To import a shapefile, use Database — Spit — Import Shapefiles to PostgreSQL from the menu bar to open the
SPIT - Shapefile to PostGIS Import Tool dialog. Select the PostGIS database you want to connect to and click on
[Connect]. If you want, you can define or change some import options. Now you can add one or more files to the
queue by clicking on the [Add] button. To process the files, click on the [OK] button. The progress of the import
as well as any errors/warnings will be displayed as each shapefile is processed.

1919 D O00OO0OO0D0O0OODOOD0ODOO

J000doooooooo0oo0o0000oooooooo000o0oooooooooooooooooa
000000000 opooooooooboObOoooOoOoOoObO00000000d0dd0000oooooaoa
00000 b0Oo0ObOobobOoobOoobboU0o0obU0O0obUUn’Equal’, ‘Contain’, ‘Cover’, are ‘CoveredBy’,
‘Cross’ O O O O O ’Disjoint’, ‘Intersect’, ‘Overlap’, ‘Touch’ OO0 0000000 O0O0O Within’ OOOO00O0O
00000 d0obDoO0obObOO0000obDbOoo00o0o0ooooOO0o0o0o0ooobOo0o0oooDooDoDoOoooooOn
J000oooooOo0o00000ooooooo00ooooooooOoDoo000ooooooooooOoOoa
Jo0d0oDoooOo0o000ooooooooooaom

QGIS has a built-in topological editing feature, which is great for creating new features without errors. But existing
data errors and user-induced errors are hard to find. This plugin helps you find such errors through a list of rules.

ubboobooboooobooboobooboooobobooobooboooboog

On point layers the following rules are available:
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g o SPIT - Shapefile to PostGIS Import Tool [(RCYRES]
PostgreSQL connections
| Alaska ~ |
[ Connect || New || Edit || Remove |

Import options and shapefile list

Geometry column name | the geom | |« Use default geometry column name

SRID (2964 ¢ || Use default SRID

Primary key column name | gid

farbeit/grassdatalqgis_sample_data/shapefiles/popp.shp popp

farbeit/grassdatafqgis_sample_datafshapefiles/railroads. shp |LINESTRING railroads

farbeit/grassdatalggis_sample_data/shapefiles/regions.shp  MULTIPOLYGON regions

Figure 19.32: PostGIS O Shape 00 OO0 O00O0O0OO0O0O0OO0O SPITOOOOOOODOO A

(000 qais exported project alaske |
NEBRERRI DS LL s RPLARKR @6 F - e EBE=--H-

V- /B RaO=<E G @ [ e W s &
MoOoRYPBBRIDCORJFR IO

Layers E opology Checker

sYyY@@o Error = Layer Feature ID [
| < airports 0 gaps |regions 0
1 gaps regions 0

2 gaps regions 0 L
Current Rules 3 gaps regions 0
| No layer | Nolayer 4 |gaps |regions 0
5 gaps regions 0
= Delete Rule | @ AddRule | 6 gaps regions 0
7 gaps regions 0
Rule Layer #1 Layer#2 Tolerance 8 gaps |regions 0
1 must not have invalid geometries  lakes No layer |Notolerance - |9 gaps regions 0
. 10 gaps  regions 0
2 must not have gaps regions | Nolayer Notolerance 11[gaps |regions 0
3 must be inside airports | alaska No tolerance 12 gaps regions 0
13 gaps | regions 0
14 gaps  regions [¢]
15 gaps  regions 0

16 gaps  regions [¥] =)

[_ B Configure |

[_ Bl validate All I Bl validate Extent |

& show errors 81 errors were found

_ | scale [420.753 | v | & Render @ EPsG:2964 @

Figure 19.33: 00 0O OO0OO0O0O0OO0OOOOO
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Mustbecoveredby: 00 DD O00D000000000000O00O0O0O0O0OO0DOOO0ODOOOOO
oooobooooboboooooooobooo’booboboooooDoon

must be covered by endpointsof: 0 0 0000000000000 0ODOOOOODOOOOO.

Must be inside: Here you can choose a polygon layer from your project. The points must be inside a
polygon. Otherwise, QGIS writes an ‘Error’ for the point.

Must not have duplicates: 0 000 0000000000000 0OO0000O0O00O0O0O0O Error OO0
uboaboooon

Must not have invalid geometries: 0 000000000000 O0OOOO
Must not have multi-part-geometries: 00000000000 Erory OO0 O O00O0O0OO0OODOOO

On line layers, the following rules are available:

end points must becoveredby: 0 0 00000000000 OOOOOODOODOOOOO.

must not havedangles: 0 0 00000000000 0O0O0OOOODOOOO.

Must not have duplicates: 1 0 0 0000000000000 00OError DO0O0O00D0O0OOOODO
Must not have invalid geometries: 0 000000000000 00O0OO0O

Must not have multi-part geometries: 100 10 000000000000 O0DOOOODOOODOOO
oobOo0obOoOoobooOOo0ooOOoO0bOOo0bOOoO0bObOOo0obO0o0obOOoOobOOoobDOoOobDOoOoDDDO
ooboobooboo1oooooboooboooboooobooobooobooobDooDboooDo
0000000000000 0o0b0ob0DbO0oboDb’Error DO DODODDOOODDOOODOOO

Must not have pseudos: A line geometry’s endpoint should be connected to the endpoints of two other
geometries. If the endpoint is connected to only one other geometry’s endpoint, the endpoint is called a
psuedo node.

On polygon layers, the following rules are available:

Mustcontain: D00 0000000000000 0OO0OOOO0OOODOOOOOOOOOODOOO
oooooo

Must not have duplicates: OO0 0000000000000 DOO0O0O00ODOOO0OO00OOODOOO
O00o0oO0O000oDbO0o0o0oDo0o00D ‘Error DOOOODODOOODOO

Mustnothavegaps: 0 000 000000000000 0O0D0OO0O0O0O0O0O0O0OO00O00O0O0O0O0OOA0O
gboobOoboooboobobobooooboobooooobooboonoo

Must not have invalid geometries: 0 0 0000000000000 ODOOOOOODOODOOO
oooooogo:

-0obooboobooooobooboooooDo.
-0Oobob0oocobOoboooooboooooboobooooobooog.
gboboobOoboooobobooo@ooboboobooboboooooonog)
-O0obooooboboooboobooooobooooog.

Must not have multi-part geometries: ] 00 1 0000000000000 DOOO0O0OODOOOOO
oobooboooobobbooobOoobooboobboobO0ooobOoobOoobO0oobOOooooDDn
ooboobooboool1ocobooooooboooooooboooboooboobooboonn
uobooboobboooooboooooooboooboooboobooboobOooboOonn
ooo

Mustnotoverlap: D00 0000000000000 O0O0O0OO0OO0ODOODO

Mustnotoverlap with: 0000 0000000000000 O0O00DOOOODOOOOOOOOO
gooogno
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19.20 00D OODOOOO0O

With the 'E Zonal statistics plugin, you can analyze the results of a thematic classification. It allows you
to calculate several values of the pixels of a raster layer with the help of a polygonal vector layer (see fig-
ure_zonal_statistics). You can calculate the sum, the mean value and the total count of the pixels that are within a
polygon. The plugin generates output columns in the vector layer with a user-defined prefix.

Raster layer:

| landcover =

Polygon layer containing the zones:

3

| regions

Output column prefix:

[lc_|

Cancel ||  OK

Figure 19.34: Zonal statistics dialog (KDE) )
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201 DO00OOO0ODOOO

QGIS is under active development and as such it won’t always work like you expect it to. The preferred way to
get help is by joining the qgis-users mailing list. Your questions will reach a broader audience and answers will
benefit others.

20.1.1 qggis-users
This mailing list is used for discussion of QGIS in general, as well as specific questions regarding its

installation and use. You can subscribe to the qgis-users mailing list by visiting the following URL:
http://lists.osgeo.org/mailman/listinfo/qgis-user

20.1.2 fossgis-talk-liste

For the German-speaking audience, the German FOSSGIS e.V. provides the fossgis-talk-liste mailing list. This
mailing list is used for discussion of open-source GIS in general, including QGIS. You can subscribe to the fossgis-
talk-liste mailing list by visiting the following URL: https://lists.fossgis.de/mailman/listinfo/fossgis-talk-liste
20.1.3 qgis-developer

O000000o0b0b0obob00ooooobD0b0o0obD ObOon ggis-developer 00O OOD0OODOOOO
000000000 :http:/lists.osgeo.org/mailman/listinfo/qgis-developer

20.1.4 qgis-commit
Each time a commit is made to the QGIS code repository, an email is posted to this list. If you

want to be up-to-date with every change to the current code base, you can subscribe to this list at:
http://lists.osgeo.org/mailman/listinfo/qgis-commit

20.1.5 qgis-trac

ooooooooooooooooo0oOooooooooboboooooooDooOoOobooOooooDpooooD
00000000 00DbO0O0b0O0DODnOd http:/ists.osgeo.org/mailman/listinfo/qgis-trac
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20.1.6 gqgis-community-team

This list deals with topics like documentation, context help, user guide, web sites, blog, mailing lists, forums, and
translation efforts. If you would like to work on the user guide as well, this list is a good starting point to ask your
questions. You can subscribe to this list at: http://lists.osgeo.org/mailman/listinfo/qgis-community-team

20.1.7 qgis-release-team

This list deals with topics like the release process, packaging binaries for various OSs and announcing new releases
to the world at large. You can subscribe to this list at: http://lists.osgeo.org/mailman/listinfo/qgis-release-team

20.1.8 qgis-tr

This list deals with the translation efforts. If you like to work on the translation of the manuals or the graphical
user interface (GUI), this list is a good starting point to ask your questions. You can subscribe to this list at:
http://lists.osgeo.org/mailman/listinfo/qgis-tr

20.1.9 qgis-edu

This list deals with QGIS education efforts. If you would like to work on QGIS education ma-
terials, this list is a good starting point to ask your questions. You can subscribe to this list at:
http://lists.osgeo.org/mailman/listinfo/qgis-edu

20.1.10 qggis-psc

This list is used to discuss Steering Committee issues related to overall management and direction of QGIS. You
can subscribe to this list at: http://lists.osgeo.org/mailman/listinfo/qgis-psc

You are welcome to subscribe to any of the lists. Please remember to contribute to the list by answering questions
and sharing your experiences. Note that the qgis-commit and qgis-trac lists are designed for notification only and
are not meant for user postings.

20.2 IRC

We also maintain a presence on IRC - visit us by joining the #qgis channel on irc.freenode.net. Please wait for a
response to your question, as many folks on the channel are doing other things and it may take a while for them to
notice your question. If you missed a discussion on IRC, not a problem! We log all discussion, so you can easily
catch up. Just go to http://qgis.org/irclogs and read the IRC-logs.

Commercial support for QGIS is also available. Check the website http://qgis.org/en/commercial-support.html for
more information.

20.3 BugTracker

While the qgis-users mailing list is useful for general ‘How do I do XYZ in QGIS? -type questions, you
may wish to notify us about bugs in QGIS. You can submit bug reports using the QGIS bug tracker at
http://hub.qgis.org/projects/quantum-gis/issues. When creating a new ticket for a bug, please provide an email
address where we can contact you for additional information.

Please bear in mind that your bug may not always enjoy the priority you might hope for (depending on its severity).
Some bugs may require significant developer effort to remedy, and the manpower is not always available for this.
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If you have found a bug and fixed it yourself, you can submit this patch also. Again, the lovely redmine ticketsys-
tem at http://hub.qgis.org/wiki/quantum-gis/issues has this type as well. Check the Patch supplied checkbox
and attach your patch before submitting your bug. One of the developers will review it and apply it to QGIS. Please
don’t be alarmed if your patch is not applied straight away — developers may be tied up with other commitments.

20.4 Blog

The QGIS community also runs a weblog at http://planet.qgis.org/planet/, which has some interesting articles for
users and developers as well provided by other blogs in the community. You are invited to contribute your own
QGIS blog!

205 00000

The website http://plugins.qgis.org provides the official QGIS plugins web portal. Here, you find a list of all stable
and experimental QGIS plugins available via the ‘Official QGIS Plugin Repository’.

20.6 Wiki

Lastly, we maintain a WIKI web site at http://hub.qgis.org/projects/quantum-gis/wiki where you can find a variety
of useful information relating to QGIS development, release plans, links to download sites, message-translation
hints and more. Check it out, there are some goodies inside!
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21.1 GNU General Public License

Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc. 59 Temple Place - Suite 330, Boston, MA 02111-1307,
USA

oboboooobooooooboboooobooboobooooobooboobooboOoboboooboOoDbobn
gboooboooooogn

good

The licenses for most software are designed to take away your freedom to share and change it. By contrast,
the GNU General Public License is intended to guarantee your freedom to share and change free software—to
make sure the software is free for all its users. This General Public License applies to most of the Free Software
Foundation’s software and to any other program whose authors commit to using it. (Some other Free Software
Foundation software is covered by the GNU Library General Public License instead.) You can apply it to your
programs, too.

When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed
to make sure that you have the freedom to distribute copies of free software (and charge for this service if you
wish), that you receive source code or can get it if you want it, that you can change the software or use pieces of
it in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask you to
surrender the rights. These restrictions translate to certain responsibilities for you if you distribute copies of the
software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the recipients
all the rights that you have. You must make sure that they, too, receive or can get the source code. And you must
show them these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives you
legal permission to copy, distribute and/or modify the software.

Also, for each author’s protection and ours, we want to make certain that everyone understands that there is no
warranty for this free software. If the software is modified by someone else and passed on, we want its recipients
to know that what they have is not the original, so that any problems introduced by others will not reflect on the
original authors’ reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that redis-
tributors of a free program will individually obtain patent licenses, in effect making the program proprietary. To
prevent this, we have made it clear that any patent must be licensed for everyone’s free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow. TERMS AND CONDITIONS
FOR COPYING, DISTRIBUTION AND MODIFICATION
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0. This License applies to any program or other work which contains a notice placed by the copyright holder

saying it may be distributed under the terms of this General Public License. The “Program”, below, refers to
any such program or work, and a “work based on the Program” means either the Program or any derivative
work under copyright law: that is to say, a work containing the Program or a portion of it, either verbatim
or with modifications and/or translated into another language. (Hereinafter, translation is included without
limitation in the term “modification”.) Each licensee is addressed as “you”.

Activities other than copying, distribution and modification are not covered by this License; they are outside
its scope. The act of running the Program is not restricted, and the output from the Program is covered only
if its contents constitute a work based on the Program (independent of having been made by running the
Program). Whether that is true depends on what the Program does.

. You may copy and distribute verbatim copies of the Program’s source code as you receive it, in any medium,

provided that you conspicuously and appropriately publish on each copy an appropriate copyright notice
and disclaimer of warranty; keep intact all the notices that refer to this License and to the absence of any
warranty; and give any other recipients of the Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty
protection in exchange for a fee.

You may modify your copy or copies of the Program or any portion of it, thus forming a work based on the
Program, and copy and distribute such modifications or work under the terms of Section 1 above, provided
that you also meet all of these conditions:

(a) You must cause the modified files to carry prominent notices stating that you changed the files and the
date of any change.

(b) You must cause any work that you distribute or publish, that in whole or in part contains or is derived
from the Program or any part thereof, to be licensed as a whole at no charge to all third parties under
the terms of this License.

(c) If the modified program normally reads commands interactively when run, you must cause it, when
started running for such interactive use in the most ordinary way, to print or display an announcement
including an appropriate copyright notice and a notice that there is no warranty (or else, saying that
you provide a warranty) and that users may redistribute the program under these conditions, and telling
the user how to view a copy of this License. (Exception: if the Program itself is interactive but does
not normally print such an announcement, your work based on the Program is not required to print an
announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not
derived from the Program, and can be reasonably considered independent and separate works in themselves,
then this License, and its terms, do not apply to those sections when you distribute them as separate works.
But when you distribute the same sections as part of a whole which is a work based on the Program, the
distribution of the whole must be on the terms of this License, whose permissions for other licensees extend
to the entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you;
rather, the intent is to exercise the right to control the distribution of derivative or collective works based on
the Program.

In addition, mere aggregation of another work not based on the Program with the Program (or with a work
based on the Program) on a volume of a storage or distribution medium does not bring the other work under
the scope of this License.

You may copy and distribute the Program (or a work based on it, under Section 2) in object code or exe-
cutable form under the terms of Sections 1 and 2 above provided that you also do one of the following:

(a) Accompany it with the complete corresponding machine-readable source code, which must be dis-
tributed under the terms of Sections 1 and 2 above on a medium customarily used for software inter-
change; or,

(b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no
more than your cost of physically performing source distribution, a complete machine-readable copy
of the corresponding source code, to be distributed under the terms of Sections 1 and 2 above on a
medium customarily used for software interchange; or,
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(c) Accompany it with the information you received as to the offer to distribute corresponding source
code. (This alternative is allowed only for noncommercial distribution and only if you received the
program in object code or executable form with such an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for making modifications to it. For an
executable work, complete source code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to control compilation and installation of the ex-
ecutable. However, as a special exception, the source code distributed need not include anything that is
normally distributed (in either source or binary form) with the major components (compiler, kernel, and
so on) of the operating system on which the executable runs, unless that component itself accompanies the
executable.

If distribution of executable or object code is made by offering access to copy from a designated place, then
offering equivalent access to copy the source code from the same place counts as distribution of the source
code, even though third parties are not compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this
License. Any attempt otherwise to copy, modify, sublicense or distribute the Program is void, and will
automatically terminate your rights under this License. However, parties who have received copies, or
rights, from you under this License will not have their licenses terminated so long as such parties remain in
full compliance.

5. You are not required to accept this License, since you have not signed it. However, nothing else grants you
permission to modify or distribute the Program or its derivative works. These actions are prohibited by law
if you do not accept this License. Therefore, by modifying or distributing the Program (or any work based
on the Program), you indicate your acceptance of this License to do so, and all its terms and conditions for
copying, distributing or modifying the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the Program), the recipient automatically
receives a license from the original licensor to copy, distribute or modify the Program subject to these terms
and conditions. You may not impose any further restrictions on the recipients’ exercise of the rights granted
herein. You are not responsible for enforcing compliance by third parties to this License.

7. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not
limited to patent issues), conditions are imposed on you (whether by court order, agreement or otherwise)
that contradict the conditions of this License, they do not excuse you from the conditions of this License.
If you cannot distribute so as to satisfy simultaneously your obligations under this License and any other
pertinent obligations, then as a consequence you may not distribute the Program at all. For example, if a
patent license would not permit royalty-free redistribution of the Program by all those who receive copies
directly or indirectly through you, then the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance
of the section is intended to apply and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or
to contest validity of any such claims; this section has the sole purpose of protecting the integrity of the
free software distribution system, which is implemented by public license practices. Many people have
made generous contributions to the wide range of software distributed through that system in reliance on
consistent application of that system; it is up to the author/donor to decide if he or she is willing to distribute
software through any other system and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this
License.

8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by copy-
righted interfaces, the original copyright holder who places the Program under this License may add an
explicit geographical distribution limitation excluding those countries, so that distribution is permitted only
in or among countries not thus excluded. In such case, this License incorporates the limitation as if written
in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions of the General Public License from
time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.
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10.

Each version is given a distinguishing version number. If the Program specifies a version number of this
License which applies to it and “any later version”, you have the option of following the terms and conditions
either of that version or of any later version published by the Free Software Foundation. If the Program
does not specify a version number of this License, you may choose any version ever published by the Free
Software Foundation.

If you wish to incorporate parts of the Program into other free programs whose distribution conditions are
different, write to the author to ask for permission. For software which is copyrighted by the Free Software
Foundation, write to the Free Software Foundation; we sometimes make exceptions for this. Our decision
will be guided by the two goals of preserving the free status of all derivatives of our free software and of
promoting the sharing and reuse of software generally.

NO WARRANTY

11.

12.

BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR
THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTH-
ERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE
THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IM-
PLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABIL-
ITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFEC-
TIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR CORRECTION.

IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL
ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDIS-
TRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES, IN-
CLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO
LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU
OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PRO-
GRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBIL-
ITY OF SUCH DAMAGES.

QGIS Qt exception for GPL

In addition, as a special exception, the QGIS Development Team gives permission to link the code
of this program with the Qt library, including but not limited to the following versions (both free
and commercial): Qt/Non-commerical Windows, Qt/Windows, Qt/X11, Qt/Mac, and Qt/Embedded
(or with modified versions of Qt that use the same license as Qt), and distribute linked combinations
including the two. You must obey the GNU General Public License in all respects for all of the code
used other than Qt. If you modify this file, you may extend this exception to your version of the file,
but you are not obligated to do so. If you do not wish to do so, delete this exception statement from
your version.

21.2 GNU Free Documentation License

Version 1.3, 3 November 2008
Copyright 2000, 2001, 2002, 2007, 2008 Free Software Foundation, Inc

<http://fsf.org/>
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The purpose of this License is to make a manual, textbook, or other functional and useful document “free” in the
sense of freedom: to assure everyone the effective freedom to copy and redistribute it, with or without modifying
it, either commercially or noncommercially. Secondarily, this License preserves for the author and publisher a
way to get credit for their work, while not being considered responsible for modifications made by others.
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This License is a kind of “copyleft”, which means that derivative works of the document must themselves be free
in the same sense. It complements the GNU General Public License, which is a copyleft license designed for free
software.

We have designed this License in order to use it for manuals for free software, because free software needs free
documentation: a free program should come with manuals providing the same freedoms that the software does.
But this License is not limited to software manuals; it can be used for any textual work, regardless of subject
matter or whether it is published as a printed book. We recommend this License principally for works whose
purpose is instruction or reference.

1.000000

This License applies to any manual or other work, in any medium, that contains a notice placed by the copyright
holder saying it can be distributed under the terms of this License. Such a notice grants a world-wide, royalty-free
license, unlimited in duration, to use that work under the conditions stated herein. The Document, below, refers
to any such manual or work. Any member of the public is a licensee, and is addressed as “you”. You accept the
license if you copy, modify or distribute the work in a way requiring permission under copyright law.

A “Modified Version” of the Document means any work containing the Document or a portion of it, either copied
verbatim, or with modifications and/or translated into another language.

A “Secondary Section” is a named appendix or a front-matter section of the Document that deals exclusively
with the relationship of the publishers or authors of the Document to the Document’s overall subject (or to related
matters) and contains nothing that could fall directly within that overall subject. (Thus, if the Document is in part
a textbook of mathematics, a Secondary Section may not explain any mathematics.) The relationship could be
a matter of historical connection with the subject or with related matters, or of legal, commercial, philosophical,
ethical or political position regarding them.

The “Invariant Sections™ are certain Secondary Sections whose titles are designated, as being those of Invariant
Sections, in the notice that says that the Document is released under this License. If a section does not fit the
above definition of Secondary then it is not allowed to be designated as Invariant. The Document may contain
zero Invariant Sections. If the Document does not identify any Invariant Sections then there are none.

The “Cover Texts” are certain short passages of text that are listed, as Front-Cover Texts or Back-Cover Texts, in
the notice that says that the Document is released under this License. A Front-Cover Text may be at most 5 words,
and a Back-Cover Text may be at most 25 words.

A “Transparent” copy of the Document means a machine-readable copy, represented in a format whose specifi-
cation is available to the general public, that is suitable for revising the document straightforwardly with generic
text editors or (for images composed of pixels) generic paint programs or (for drawings) some widely available
drawing editor, and that is suitable for input to text formatters or for automatic translation to a variety of formats
suitable for input to text formatters. A copy made in an otherwise Transparent file format whose markup, or ab-
sence of markup, has been arranged to thwart or discourage subsequent modification by readers is not Transparent.
An image format is not Transparent if used for any substantial amount of text. A copy that is not “Transparent” is
called Opaque.

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo input format,
LaTeX input format, SGML or XML using a publicly available DTD, and standard-conforming simple HTML,
PostScript or PDF designed for human modification. Examples of transparent image formats include PNG, XCF
and JPG. Opaque formats include proprietary formats that can be read and edited only by proprietary word pro-
cessors, SGML or XML for which the DTD and/or processing tools are not generally available, and the machine-
generated HTML, PostScript or PDF produced by some word processors for output purposes only.

The “Title Page” means, for a printed book, the title page itself, plus such following pages as are needed to hold,
legibly, the material this License requires to appear in the title page. For works in formats which do not have any
title page as such, “Title Page” means the text near the most prominent appearance of the work’s title, preceding
the beginning of the body of the text.

The “publisher” means any person or entity that distributes copies of the Document to the public.

A section “Entitled XYZ” means a named subunit of the Document whose title either is precisely X YZ or contains
XYZ in parentheses following text that translates XYZ in another language. (Here XYZ stands for a specific
section name mentioned below, such as “Acknowledgements”, “Dedications”, “Endorsements”, or “History”.)
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To “Preserve the Title” of such a section when you modify the Document means that it remains a section “Entitled
XYZ” according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this License applies to the
Document. These Warranty Disclaimers are considered to be included by reference in this License, but only as
regards disclaiming warranties: any other implication that these Warranty Disclaimers may have is void and has
no effect on the meaning of this License.

2. VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or noncommercially, provided
that this License, the copyright notices, and the license notice saying this License applies to the Document are
reproduced in all copies, and that you add no other conditions whatsoever to those of this License. You may not
use technical measures to obstruct or control the reading or further copying of the copies you make or distribute.
However, you may accept compensation in exchange for copies. If you distribute a large enough number of copies
you must also follow the conditions in section 3.

You may also lend copies, under the same conditions stated above, and you may publicly display copies.
3. COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the Document, numbering
more than 100, and the Document’s license notice requires Cover Texts, you must enclose the copies in covers
that carry, clearly and legibly, all these Cover Texts: Front-Cover Texts on the front cover, and Back-Cover Texts
on the back cover. Both covers must also clearly and legibly identify you as the publisher of these copies. The
front cover must present the full title with all words of the title equally prominent and visible. You may add other
material on the covers in addition. Copying with changes limited to the covers, as long as they preserve the title
of the Document and satisfy these conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the first ones listed (as many
as fit reasonably) on the actual cover, and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must either include
a machine-readable Transparent copy along with each Opaque copy, or state in or with each Opaque copy a
computer-network location from which the general network-using public has access to download using public-
standard network protocols a complete Transparent copy of the Document, free of added material. If you use the
latter option, you must take reasonably prudent steps, when you begin distribution of Opaque copies in quantity, to
ensure that this Transparent copy will remain thus accessible at the stated location until at least one year after the
last time you distribute an Opaque copy (directly or through your agents or retailers) of that edition to the public.

It is requested, but not required, that you contact the authors of the Document well before redistributing any large
number of copies, to give them a chance to provide you with an updated version of the Document.

4. MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of sections 2 and 3 above,
provided that you release the Modified Version under precisely this License, with the Modified Version filling the
role of the Document, thus licensing distribution and modification of the Modified Version to whoever possesses
a copy of it. In addition, you must do these things in the Modified Version:

1. Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and from those of
previous versions (which should, if there were any, be listed in the History section of the Document). You
may use the same title as a previous version if the original publisher of that version gives permission.

2. List on the Title Page, as authors, one or more persons or entities responsible for authorship of the modifi-
cations in the Modified Version, together with at least five of the principal authors of the Document (all of
its principal authors, if it has fewer than five), unless they release you from this requirement.

State on the Title page the name of the publisher of the Modified Version, as the publisher.
Preserve all the copyright notices of the Document.

Add an appropriate copyright notice for your modifications adjacent to the other copyright notices.

S

Include, immediately after the copyright notices, a license notice giving the public permission to use the
Modified Version under the terms of this License, in the form shown in the Addendum below.
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7. Preserve in that license notice the full lists of Invariant Sections and required Cover Texts given in the
Document’s license notice.

8. Include an unaltered copy of this License.

9. Preserve the section Entitled “History”, Preserve its Title, and add to it an item stating at least the title, year,
new authors, and publisher of the Modified Version as given on the Title Page. If there is no section Entitled
“History” in the Document, create one stating the title, year, authors, and publisher of the Document as
given on its Title Page, then add an item describing the Modified Version as stated in the previous sentence.

10. Preserve the network location, if any, given in the Document for public access to a Transparent copy of the
Document, and likewise the network locations given in the Document for previous versions it was based
on. These may be placed in the “History” section. You may omit a network location for a work that was
published at least four years before the Document itself, or if the original publisher of the version it refers
to gives permission.

11. For any section Entitled “Acknowledgements” or “Dedications”, Preserve the Title of the section, and pre-
serve in the section all the substance and tone of each of the contributor acknowledgements and/or dedica-
tions given therein.

12. Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles. Section
numbers or the equivalent are not considered part of the section titles.

13. Delete any section Entitled “Endorsements”. Such a section may not be included in the Modified Version.

14. Do not retitle any existing section to be Entitled “Endorsements” or to conflict in title with any Invariant
Section.

15. Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary Sections and
contain no material copied from the Document, you may at your option designate some or all of these sections
as invariant. To do this, add their titles to the list of Invariant Sections in the Modified Version’s license notice.
These titles must be distinct from any other section titles.

You may add a section Entitled “Endorsements”, provided it contains nothing but endorsements of your Modified
Version by various parties—for example, statements of peer review or that the text has been approved by an
organization as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words as a Back-Cover
Text, to the end of the list of Cover Texts in the Modified Version. Only one passage of Front-Cover Text and one
of Back-Cover Text may be added by (or through arrangements made by) any one entity. If the Document already
includes a cover text for the same cover, previously added by you or by arrangement made by the same entity you
are acting on behalf of, you may not add another; but you may replace the old one, on explicit permission from
the previous publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to use their names for
publicity for or to assert or imply endorsement of any Modified Version.

5. COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the terms defined in
section 4 above for modified versions, provided that you include in the combination all of the Invariant Sections
of all of the original documents, unmodified, and list them all as Invariant Sections of your combined work in its
license notice, and that you preserve all their Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant Sections may be
replaced with a single copy. If there are multiple Invariant Sections with the same name but different contents,
make the title of each such section unique by adding at the end of it, in parentheses, the name of the original author
or publisher of that section if known, or else a unique number. Make the same adjustment to the section titles in
the list of Invariant Sections in the license notice of the combined work.

In the combination, you must combine any sections Entitled “History” in the various original documents, forming
one section Entitled “History”; likewise combine any sections Entitled “Acknowledgements”, and any sections
Entitled “Dedications”. You must delete all sections Entitled “Endorsements”.

6. COLLECTIONS OF DOCUMENTS

21.2. GNU Free Documentation License 327



QGIS User Guide, D O 00O 2.8

You may make a collection consisting of the Document and other documents released under this License, and
replace the individual copies of this License in the various documents with a single copy that is included in the
collection, provided that you follow the rules of this License for verbatim copying of each of the documents in all
other respects.

You may extract a single document from such a collection, and distribute it individually under this License,
provided you insert a copy of this License into the extracted document, and follow this License in all other respects
regarding verbatim copying of that document.

7. AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents or works, in
or on a volume of a storage or distribution medium, is called an “aggregate” if the copyright resulting from the
compilation is not used to limit the legal rights of the compilation’s users beyond what the individual works permit.
When the Document is included in an aggregate, this License does not apply to the other works in the aggregate
which are not themselves derivative works of the Document.

If the Cover Text requirement of section 3 is applicable to these copies of the Document, then if the Document
is less than one half of the entire aggregate, the Document’s Cover Texts may be placed on covers that bracket
the Document within the aggregate, or the electronic equivalent of covers if the Document is in electronic form.
Otherwise they must appear on printed covers that bracket the whole aggregate.

8§.00

Translation is considered a kind of modification, so you may distribute translations of the Document under the
terms of section 4. Replacing Invariant Sections with translations requires special permission from their copyright
holders, but you may include translations of some or all Invariant Sections in addition to the original versions of
these Invariant Sections. You may include a translation of this License, and all the license notices in the Document,
and any Warranty Disclaimers, provided that you also include the original English version of this License and the
original versions of those notices and disclaimers. In case of a disagreement between the translation and the
original version of this License or a notice or disclaimer, the original version will prevail.

If a section in the Document is Entitled “Acknowledgements”, “Dedications”, or “History”, the requirement (sec-
tion 4) to Preserve its Title (section 1) will typically require changing the actual title.

9. TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly provided under this License.
Any attempt otherwise to copy, modify, sublicense, or distribute it is void, and will automatically terminate your
rights under this License.

However, if you cease all violation of this License, then your license from a particular copyright holder is reinstated
(a) provisionally, unless and until the copyright holder explicitly and finally terminates your license, and (b)
permanently, if the copyright holder fails to notify you of the violation by some reasonable means prior to 60 days
after the cessation.

Moreover, your license from a particular copyright holder is reinstated permanently if the copyright holder notifies
you of the violation by some reasonable means, this is the first time you have received notice of violation of this
License (for any work) from that copyright holder, and you cure the violation prior to 30 days after your receipt
of the notice.

Termination of your rights under this section does not terminate the licenses of parties who have received copies
or rights from you under this License. If your rights have been terminated and not permanently reinstated, receipt
of a copy of some or all of the same material does not give you any rights to use it.

10. FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation License from
time to time. Such new versions will be similar in spirit to the present version, but may differ in detail to address
new problems or concerns. See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document specifies that a particular
numbered version of this License “or any later version” applies to it, you have the option of following the terms
and conditions either of that specified version or of any later version that has been published (not as a draft) by the
Free Software Foundation. If the Document does not specify a version number of this License, you may choose
any version ever published (not as a draft) by the Free Software Foundation. If the Document specifies that a
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proxy can decide which future versions of this License can be used, that proxy’s public statement of acceptance
of a version permanently authorizes you to choose that version for the Document.

11.0000

“Massive Multiauthor Collaboration Site” (or “MMC Site”) means any World Wide Web server that publishes
copyrightable works and also provides prominent facilities for anybody to edit those works. A public wiki that
anybody can edit is an example of such a server. A “Massive Multiauthor Collaboration” (or “MMC”) contained
in the site means any set of copyrightable works thus published on the MMC site.

“CC-BY-SA” means the Creative Commons Attribution-Share Alike 3.0 license published by Creative Commons
Corporation, a not-for-profit corporation with a principal place of business in San Francisco, California, as well as
future copyleft versions of that license published by that same organization.

“Incorporate” means to publish or republish a Document, in whole or in part, as part of another Document.

An MMC is “eligible for relicensing” if it is licensed under this License, and if all works that were first published
under this License somewhere other than this MMC, and subsequently incorporated in whole or in part into the
MMC, (1) had no cover texts or invariant sections, and (2) were thus incorporated prior to November 1, 2008.

The operator of an MMC Site may republish an MMC contained in the site under CC-BY-SA on the same site at
any time before August 1, 2009, provided the MMC is eligible for relicensing.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the document and put the
following copyright and license notices just after the title page:

Copyright YEAR YOUR NAME. Permission is granted to copy, distribute and/or modify this doc-
ument under the terms of the GNU Free Documentation License, Version 1.3 or any later version
published by the Free Software Foundation; with no Invariant Sections, no Front-Cover Texts, and no
Back-Cover Texts. A copy of the license is included in the section entitled “GNU Free Documentation
License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the “with ... Texts.” line with
this:

with the Invariant Sections being LIST THEIR TITLES, with the Front-Cover Texts being LIST, and
with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge those two
alternatives to suit the situation.

If your document contains nontrivial examples of program code, we recommend releasing these examples in
parallel under your choice of free software license, such as the GNU General Public License, to permit their use
in free software.
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