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Npeambyna

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.

The details, data, and results in this document have been written and verified to the best of the knowledge
and responsibility of the authors and editors. Nevertheless, mistakes concerning the content are possible.

Therefore, data are not liable to any duties or guarantees. The authors, editors and publishers do not
take any responsibility or liability for failures and their consequences. You are always welcome to report
possible mistakes.

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/.

CcCBLIKHA B 3TOM AOKYMeEHTe

DTOT JOKYMEHT COIEPXKUT BHYTPEHHUE W BHEIIHWE CChLIKU. [lpyM HaxKaTwu HA BHYTPEHHIOI CCBLIKY
[I€PEMEIIeHHEe IPOUCXOUT BHYTPU JIOKYMEHTA, B TO BPEMs KAK IIPU HAXKATUWA HA BHELIHIOI CCHUIKY —
OTKpbIBaeTcs ajapec B ceru Wurepuer. B mokymente, mpencrasiennom B dopmare PDF| BuyTpennue
¥ BHEIITHWE CCHLJIKU MOKA3aHbI CHHUM I[BETOM, IIPW ITOM BHEITHUE CCHLIKKA 00pabaThIBAIOTCA WHTEPHET-
Opay3epoM, Ha3HAMEHHBIM B CHCTEME 10 yMOTIAHUIO. B 1oKymenTe, mpeacraierHoM B (popmare HTML,
WHTEpHET-Opay3ep orobpazkaer n 0O6pabaThIBAET BHYTPEHHNE W BHEITHUE CCHLIKHA OJMHAKOBO.

ABTOpPHI 1 peJaKTOPhI PYKOBO/ICTBA TOJb30BaTe/s, PYKOBOJICTBA MO cOOpPKe M KOMITUISIIUN:
Copyright (c) 2004 - 2014 QGIS Development Team

Anpec B cern UnuTtepner: http://www.qgis.org

JluneHnsus 3TOro JOKyMeHTa

Paspernaercsi KOMUPOBATh, PACIPOCTPAHATE 1 /WJIM U3MEHSTh 3TOT JIOKYMEHT B COOTBETCTBUH C YCIJIOBH-
sy GNU Free Documentation License, Bepcuu 1.3 unu Gosee mo3aueit, onybaukoBanuoii Free Software
Foundation; 6e3 kakmx-mmb0 HEM3MEHSAEMBIX Pa3/JesioB, TEKCTa, MOMEIIAeMOro Ha MepBOil cTpaHuIe 00-
JIOKKH, U 6e3 TeKcTa, IOMEIAeMOro Ha MOCJeaHel crpanuiie 0b6s0kku. Komus TeKcTa JUNeH3ud mpe/i-
crasnena B Paznene GNU Free Documentation License.



http://www.qgis.org
https://github.com/qgis/QGIS-Documentation
http://www.qgis.org/en/docs/
http://www.qgis.org/wiki/
http://www.qgis.org
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D/1eMeHTbI

This section describes the uniform styles that will be used throughout this manual.

2.1 DnemeHTbl uHTepdeiica nonb3oBaTens

The GUI convention styles are intended to mimic the appearance of the GUI In general, a style will
reflect the non-hover appearance, so a user can visually scan the GUI to find something that looks like
the instruction in the manual.

MyukTer Menwo: Caoti — Jlobasums pacmposwviii caoti unu Bud — Ilaneau uncmpymenmos —
Ouugposxa

I/IHCprMeHT' 'ﬂ Jo6aBuUTh pacTpOBBIH CI0H

Kuonka : [IIo ymomuaumso]
3aroaoBok auajorosoro okua: Ceoticmea caos

Bxkaanka: Obwue

@D TaXKoK: = Ompucosxa

Radio Button: “&! Postgis SRID ') EPSG ID
Select a number: [1.00_ <

Select a string: Ll

Browse for a file: =

Select a color: Border color @ Change

e

Ilon3ynok: |

Display name [lakes.shp| |

Bgon Tekcra:

3areHeHnne yKa3blBaeT HA WHTEPAKTUBHBIN KOMIIOHEHT Tpadudeckoro uarepdeiica.

2.2 TekcToBble 3/IEMEHTbI NN KJIABUATYpPHbI€ COKpPALLEHUs

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.

Tunepceburkm: http://qgis.org



http://qgis.org
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e Keystroke Combinations: Press Ctrl+B, meaning press and hold the Ctrl key and then press the B
key.

e Hazsanue daiina: lakes.shp

e Hazsamue kmacca: NewLayer

e Meron: classFactory

e Uwms cepBepa: myhost.de

e Tekct, BBOAUMBIi TOB30BaTEeM: qgis --help
Lines of code are indicated by a fixed-width font:

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

2.3 WNHcTpykunn, cneundcgunyHbie o KOHKPETHbIX njaatdopm

GUI sequences and small amounts of text may be formatted inline: Click B ey File X QGIS — 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.

Larger amounts of text may be formatted as a list:
o B Do this
e £7 Do that
. X Do something else

or as paragraphs:

) X Do this and this and this. Then do this and this and this, and this and this and this, and this and
this and this.

£7 Do that. Then do that and that and that, and that and that and that, and that and that and that,
and that and that and that, and that and that and that.

CHUMKHM 3KpaHa, KOTOPBIE BCTPEYAIOTCS B PYKOBOJCTBE TIOIB30BATEN s, OBLITH CO3IAHBI HA PA3HBIX ILIAT-
dopmax; mrardopma 0603HATAETCS CIEIUATBHON HKOHKON B KOHIIE TOAMUCH K PUCYHKY.

6 Fnasa 2. JnemMeHTsbl
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lNpeancnosue

Jobpo moxKanoBarh B yAMBUTENIbHBINH MUp reorpadudeckux undopmanuonubix cucrem (I'C)!

QGIS is an Open Source Geographic Information System. The project was born in May of 2002 and
was established 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 computer. 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 Bbinyckaercs na ycaoBusix junensun GNU General Public License (GPL). Pazpaborka QGIS nog,
9TOM JIUIEH3MeH 03HAYAET, UTO BhI MOMKETE MPOCMOTPETh W M3MEHWTh WCXOIHBLIH KO, W TapaHTHPYET,
YTO BBI, HAI CYACTIUBBIA TTOIH30BaTENb, BCErIa OyIeTe UMETh JOCTYI K MTPOrpaMMHOMY OOYCIIEUEHUIO
T'UC, koTopoe saBisieTcs OECIIATHRIM U MOXKET CBOOOIHO aJanTUPOBATHCsI. Bl JOIKHBI OBLIN IOy YUTh
MOJIHYTO KOMWIO JutieH3un ¢ Bareil konueit QGIS, nunensuro Takxke moxkere naiitu B [Ipunoxxennu GNU
General Public License.

Coser: AKTyaJII)HaSI Bepcud JOKYyMeHTalumn

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/.



http://qt.digia.com
http://www.qgis.org/en/docs/
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Bo3amo>xHocTn

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.

4.1

NMpocmoTp gaHHbIX

MoxkHO MpocMaTPUBATh U HAKIAABIBATD APYT HA APyra BEKTOPHBIE M PACTPOBBIE JAHHBIE B PA3THIHBIX
dopmaTax m mpoeKImax 6e3 mpeobpa3oBaHusa BO BHyTpeHHUiT man obimit dhopmat. [logmepxkuBatoTces
CJIeyIoIIme OCHOBHBIE (DOPMATHI:

Spatially-enabled tables and views using PostGIS, SpatiaLite and MS SQL Spatial, Oracle Spatial,
vector formats supported by the installed OGR library, including ESRI shapefiles, MapInfo, SDTS,
GML and many more. See section Paboma ¢ eexmopholmi, 0aHHbLMU.

Raster and imagery formats supported by the installed GDAL (Geospatial Data Abstraction
Library) library, such as GeoTIFF, ERDAS IMG, ArcInfo ASCII GRID, JPEG, PNG and many

more. See section Paboma ¢ pacmposvimu daHHbLMU.

GRASS raster and vector data from GRASS databases (location/mapset). See section Hrumezpayus
c GRASS GIS.

Online spatial data served as OGC Web Services, including WMS, WMTS, WCS, WFS, and WFS-
T. See section Paboma ¢ dannvimu OGC.

OpenStreetMap data. See section plugins_osm.

4.2 VlccnepoBaHue gaHHbIX N CO34aHME KapT

You can compose maps and interactively explore spatial data with a friendly GUI. The many helpful
tools available in the GUI include:

O6o3peBarens QGIS
IlepenpoerupoBanue «Ha JIETY»
DB Manager

KOMTIIOHOBIIWK KapT

maHesab 0630pa
MPOCTPAHCTBEHHBIE 3AKJIA KN
WHCTPYMEHTHI AHHOTAIUWIH

ompeesienue /BbIGOPKa 00bHEKTOB
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® PeJAKTUPOBaHKE /LIPOCMOTD/110UCK arpubyros

e Data-defined feature labeling

Data-defined vector and raster symbology tools

Atlas map composition with graticule layers

North arrow scale bar and copyright label for maps

Support for saving and restoring projects

4.3 VYnpasneHue gaHHbIMU: CO34aHME, peaKTUPOBAHME U 3KCNOPT

You can create, edit, manage and export vector and raster layers in several formats. QGIS offers the
following:

e Digitizing tools for OGR-supported formats and GRASS vector layers
e Ability to create and edit shapefiles and GRASS vector layers
e Georeferencer plugin to geocode images

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

e Support for visualizing and editing OpenStreetMap data

e Ability to create spatial database tables from shapefiles with DB Manager plugin
® yIUIydINEeHHAs TOIIEP’KKa MPOCTPAHCTBEHHBIX 0a3 TAHHDBIX

e Tools for managing vector attribute tables

e Option to save screenshots as georeferenced images

4.4 Ananu3s paHHbIX

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 Hnmezpayus ¢ GRASS GIS.) Or, you can work with the Processing Plugin,
which provides a powerful geospatial analysis framework to call native and third-party algorithms from
QGIS, such as GDAL, SAGA, GRASS, fTools and more. (See section Bsedenue.)

4.5 Mybnukauuns kapTt B cetn MHTepHer

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

4.6 PacwuperHune dpyHkumnoHansHoctn QGIS ¢ nomowbto mogyneii
pacwiunpeHuns

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 Masa 4. Bo3moxHocTn
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4.6.1 OcHoBHblie moaynn

Core plugins include:
1. Coordinate Capture (Capture mouse coordinates in different CRSs)

2. DB Manager (IMTOpT/9KCTIOPT, PeAAKTHPOBAHNE W TTPOCMOTD CJIOER M Tabmuir; Bhimoanenne SQL-
3aIpoCcoOB)

Diagram Overlay (Place diagrams on vector layers)

Dxf2Shp Converter (Convert DXF files to shapefiles)

eVIS (Visualize events)

fTools (Analyze and manage vector data)

Nucrpymentor GDAL (unrerpanus uncrpymentos GDAL B QGIS)
Georeferencer GDAL (Add projection information to rasters using GDAL)
GPS Tools (Load and import GPS data)

10. GRASS (Integrate GRASS GIS)

© ® N o otk

11. Heatmap (Generate raster heatmaps from point data)

12. Interpolation Plugin (Interpolate based on vertices of a vector layer)
13. Offline Editing (Allow offline editing and synchronizing with databases)
14. Oracle Spatial GeoRaster (Jocryn k nanubiv Oracle Spatial GeoRaster)
15. Processing (panee SEXTANTE)

16. Raster Terrain Analysis (Analyze raster-based terrain)

17. Road Graph Plugin (Analyze a shortest-path network)

18. IlpocTpancTBeHHBIE 3AIIPOCHI

19. SPIT (Import shapefiles to PostgreSQL/PostGIS)

20. SQL Anywhere (pabora ¢ BekropubiMu ciogmu B Bl SQL Anywhere)
21. Topology Checker (Find topological errors in vector layers)

22. Zonal Statistics Plugin (Calculate count, sum, and mean of a raster for each polygon of a vector
layer)

4.6.2 BrewHune moaynu Python

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 The Plugins Menus.

4.7 KoHconb Python

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 environment, 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.

For further information about working with the Python console
and programming QGIS plugins and applications, please refer to
http://www.qgis.org/html/en/docs/pyqgis _developer cookbook/index.html.
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4.8 Known lIssues

4.8.1 Number of open files limitation

If you are opening a large QGIS project and you are sure that all layers are valid, but some layers are
flagged as bad, you are probably faced with this issue. Linux (and other OSs, likewise) has a limit of
opened files by process. Resource limits are per-process and inherited. The ulimit command, which is
a shell built-in, changes the limits only for the current shell process; the new limit will be inherited by
any child processes.

You can see all current ulimit info by typing

user@host:~$ ulimit -a$S

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:~$ qgis

To fix it forever

On most Linux systems, resource limits are set on login by the pam_limits module according to the
settings contained in /etc/security/limits.conf or /etc/security/limits.d/*.conf. You should
be able to edit those files if you have root privilege (also via sudo), but you will need to log in again
before any changes take effect.

More info:

http: / /www.cyberciti.biz /faq /linux-increase-the-maximum-number-of-open-files /
http://linuxaria.com/article/open-files-in-linux?lang—en
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Please note that this is a release in our ‘cutting edge’ release series. As such, it contains new features
and extends the programmatic interface over QGIS 2.0. 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://changelog.linfiniti.com /qgis/version/21/.

5.1 Application and Project Options

Support for measurement in nautical miles: You can now measure distances using nautical
miles. To enable this, use the Settings — Options — Map Tools option panel.

5.2 Data Providers

e One-to-many relations support: This release supports the ability 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, for instance, the inspection history
on a length of pipeline or road segment.

DXF Export tool: A new tool for exporting DXFs has been added to the Project menu.

Paste as new vector layer: It is a common activity in a GIS to create a sub-selection and then
to create a new layer from the selection. In QGIS you can already do Save Selection As to save
a layer from your selection; now, functionality is offered that allows you to create a new file or
memory layer from whatever is in your clipboard. Simply select some features, copy them to your
clipboard and then do Edit — Paste Features As and choose either ‘New Vector Layer’ or ‘New
Memory Layer’ from the submenu. The best part of this new feature is that if you have some Well
Known Text (WKT) features in your clipboard from another app, you can simply paste them into
QGIS as a new layer now.

e WMS legend graphic in table of contents and composer: Prior to QGIS 2.2 the WMS data
provider was not able to display a legend in the table of contents’ layer list. Similarly no legend
could be displayed in the map composer. QGIS 2.2 addresses both of these issues.

5.3 Digitising

e Fill ring digitizing tool: This new tool is used to cut holes in polygons and automatically fill
them with new features. If you hold down Ctrl when finalising the feature, the attributes will be
taken from the parent feature.
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5.4 General

Recent expressions saved: The expression builder will now remember the last 20 used
expressions.

Paste WKT from clipboard: QGIS can now paste and create a new feature based on WKT
that is found in the clipboard. Simply copy some WKT and paste into an editable layer. You can
also create a new layer by selecting FEdit — Paste As — New Memory Layer.

5.5 KomnoHoBuink kapTt

Zebra map border improvements: You can now set the colours of the Zebra border on the
map element in the map composer.

Element rotation support: Every type of element in the composer can now be rotated, including
scale bars, tables and legends. For example, you can rotate a label on the composition so that it fits
into your page layout better (as illustrated). Resizing of rotated elements has also been improved.

Composer scale added and ruler improvements: The appearance of rulers has been improved
by adjusting the scale logic and by adding smaller ruler divisions, and by making vertical rulers
use rotated text. There is also a new composer action for hiding/showing rulers. You can now
quickly zoom to 100% page scale using the new Zoom to 100% tool on the toolbar. The composer
window now lets you quickly switch the page scaling via a new scale combobox in the status bar.
In addition, a new indicator has been added to show you the precise pixel position of your cursor.
The [Close] and [Help] buttons have been removed from the bottom of the composer window to
give you the maximum amount of screen space for working with your compositions.

World file generation: In the composer, you can now create georeferenced maps! Simply ensure
that you choose the correct map element in the Composition tab and then export your map
as a PNG file. An accompanying world file will be written, allowing you to load your exported
composition in QGIS as a raster layer.

Working with multiple items: Support has been added for moving and resizing multiple items
simultaneously. You can now hold Shift while resizing to maintain an item’s ratio while resizing,
or hold Ctrl to resize from the item’s centre. These shortcut keys also apply to moving items, so
holding Shift while moving an item constrains the movement to horizontal or vertical movement,
and holding Ctrl temporarily disables item snapping. You can also hold Shift while pressing a
cursor key to shift all selected items by a larger amount.

Atlas enhancements: You can now preview the individual pages of the map atlas that will be
generated in the composer. While in atlas preview mode, you can output the current page without
outputting the entire atlas. You can also tweak the map extent or scale for each feature while
previewing the atlas page. Atlas map settings have been moved from the atlas panel to the map
properties panel, so now, more than one map can be controlled by the atlas generation. There’s a
new option to automatically centre an overview map, which comes in handy when creating atlas-
based maps. More context information is also now available so that you can adjust your symbology
based on whether the feature is the current atlas feature or not.

Improved item selection: You can now select more than one item by clicking and dragging a
box to select multiple items, and there are shortcuts for adding to a selection (holding Shift while
dragging), subtracting from a selection (holding Ctrl while dragging) and switching to “within”
selection mode (holding A1t while dragging). Shift-clicking an already-selected item will remove
it from the selection. There are also shortcuts and menu items for selecting all items, clearing a
selection, and inverting a selection. It’s also now possible to select items that are hidden below other
items by Ctrl-clicking an item, or by using ‘Select Next Item Above/Below’ in the new composer
Edit menu.

Better navigation of compositions: QGIS 2.2 includes many improvements to help you navigate
your compositions. You can now zoom in or out from a composition by using the mouse scroll wheel.
A dedicated pan tool has been added, which allows you to drag the composition around, and you
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can also switch immediately to pan mode by holding the space bar or by holding the mouse scroll
wheel. There’s also a new zoom tool, which allows you to precisely zoom to a specific area of your
composition. You can also switch to zoom mode at any time by pressing and holding Ctrl-Space
and drawing a zoom region on the composition.

Improved styling of pages and shapes: You can now control the style of the composition
background using the full range of QGIS’ symbology options. It’s now possible to export
compositions with a transparent (or semi-transparent) background. Shape items (rectangles,
triangles and ellipses) can also be styled using the same options as polygon map layers. You can
even style the page background or shapes by using data-defined settings based on the current atlas
feature! There’s also a new option for rounding the corners of rectangle shapes.

5.6 QGIS Server

¢ WCS Support added to QGIS Server: QGIS Server already supports various standards,

including Web Map Service (WMS version 1.3.0 and 1.1.1), Web Feature Service (WFS version
1.0.0) and Web Feature Service with Transaction (WFS-T). With this new release of QGIS, you
can now serve raster layers using the Web Coverage Service (WCS version 1.0.0) standard.

5.7 CumBonuka

Gradient fill support: The new gradient fill feature lets you create better cartography than ever
before. The feature has numerous options providing for great flexibility in how you apply gradients
to your features. These include:

— Two-colour or ramp-based fills

Canvas- or object-based origin for your gradients

Gradients originating from the centroid of a feature

— Conical, linear and radial gradient types

— Data-defined options (i.e., to use an expression or a table
column) for all gradient properties

Label support for palleted rasters: Rasters that use a fixed colour pallette (for instance, a land
cover map) can now have category labels assigned which will be shown in the map legend and in
the composer legend.

Colour ramps can be inverted: A new option has been added to symbology dialogs that deal
with colour ramps to allow you to invert the colour ramp when it is created.

Copy and Paste in rule-based renderer: In the rule-based renderer, you can now right-click
on a rule and then copy and paste the rule as a new rule.

On-the-fly feature generalisation: 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. There is also a new global
setting that enables generalisation by default for newly added layers. 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.

Anchor points can be set for marker layers: When defining symbology with marker layers
(e.g., a point layer symbolized with SVG markers) you can now specify what part of the image
should correspond to the ‘anchor point’. For example, you can indicate that the bottom-left corner
of the image should coincide with the position of the feature. You can also use the data-defined
properties to have this property set at render time based on an attribute in the data table for
that layer (or an arbitrary expression).

5.6.
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Thematic maps based on expressions: 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 an expression builder. 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.

Expression support in symbol diagrams for size and attributes: You can now use an
expression to define the size and attributes when using the diagramming capabilities of QGIS.

Else rule in rule-based renderer: The rule-based renderer now supports an Else rule that will
be run if none of the other rules on that level match. Else rules can be nested just like any other
rules. An example might be:

type = ’water’ (style grey) ELSE (style red)

Inner stroke support for polygons: Support has been added for polygon strokes to be limited
to the interior of the polygon (so as not to overflow into a neighbouring polygon).

5.8 NnTtepdeiic

Improved properties dialogs: All properties dialogs have had their main property menus
updated so that they look slicker, with an inverse-coloured side bar. This is purely cosmetic but
should make it easier to know what your current context is in a dialog.

Expression dialog improvements: We have made some tweaks to the expression dialog - power
users can now hide the operator buttons. There are also now splitters between the function list and
function help areas, and between the expression and function list area.

New keybindings: We have updated the keyboard shortcuts in QGIS to make it more efficient
to carry out repetitive tasks.

— Ctrl-d: Remove selected layers in table of contents

— >: Select next vertex when using the node tool

<: Select previous vertex when using the node tool

— Delete or Backspace: Delete the selected features (you can undo these actions), or nodes
when using the node tool

— F5: Update the canvas (instead of Ctrl-r)
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[NepBble warun

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 VYcraHoBka

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 installation manager. Get the latest information on binary packages at the
QGIS website at http://download.qgis.org.

6.1.1 YcTaHoBKa M3 UCXO4HOro Koga

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

6.1.2 YcTaHOBKaA Ha BHELWHWA HOCUTEeNb

QGIS allows you to define a --configpath option that overrides the default path for user configuration
(e.g., ~/.qgis2 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
Braadka «Cucmemas for additional information.

6.2 lMpumepbl AaHHbIX

B nannom pyKoBOJCTBE NPUBOAATCS NPUEMBI PAOOTHI, OCHOBAHHBIE HA JAEMOHCTPAIMOHHOM HabOpe I1aH-

ubrx QGIS.

£7 The Windows installer has an option to download the QGIS sample dataset. If checked, the data will
be downloaded 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;:

e Use GIS data that you already have
e Download sample data from http://download.osgeo.org/qgis/data/qgis sample data.zip

e Uninstall QGIS and reinstall with the data download option checked (only recommended if the
above solutions are unsuccessful)
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) X For GNU /Linux and Mac OS X, there are not yet dataset installation packages available as rpm,
deb or dmg. To use the sample dataset, download the file qgis_sample_data as a ZIP archive from
http://download.osgeo.org/qgis/data/qgis sample data.zip 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"]1],
TOWGS84[-3,142,183,0,0,0,0],
AUTHORITY["EPSG","6267"]1],
PRIMEM["Greenwich",O,
AUTHORITY["EPSG","8901"]1],
UNIT["degree",0.0174532925199433,
AUTHORITY["EPSG","9108"]1],
AUTHORITY["EPSG","4267"]1],
PROJECTION["Albers_Conic_Equal_Area"],
PARAMETER['"standard_parallel_1",55],
PARAMETER["standard_parallel_2",65],
PARAMETER["latitude_of_center",50],
PARAMETER["longitude_of_center",-154],
PARAMETER["false_easting",0],
PARAMETER["false_northing",0],
UNIT["us_survey_feet",0.3048006096012192]]

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

6.3 lNMpumep ceaHca paboTbl

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 3anyck QGIS

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

I/ o
e &7 Bamycrure QGIS, ncnoms3ys menio Iyck wim spabik Ha Pabouem cTose, nim TBOAHBIM MIETIKOM
ua daiine npoekta QGIS.

. X Jpaxx el menkaure #a 3aauke QGIS B manke Ipumoxkenuii.

6.3.2 3arpys3ka npobHbIX CNOEB

1. H_[é.J'IKHI/ITe Ha 3HaUYKe 'D JloGasuth pacTpoBsli CI0#

2. Browse to the folder qgis_sample_data/raster/, select the ERDAS IMG file landcover. img and
click [Open].
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3. If the file is not listed, check if the Files of type =% combo box at the bottom of the dialog is
set on the right type, in this case “Erdas Imagine Images (*.img, *.IMG)”.

4. Temepb MEIKHUTE HA 3HAUKe ¢ L3 H00aBnT: BexropubIil ¢10f

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

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

(.gml,.GML)’ from the Files of type = combo box, then select the GML file lakes.gml and
click [Open]. In the Add vector layer dialog, click [OK].

7. HemuOTO yBeNmubTe N300paXKEHNE TEPPUTOPHUY C O3EPAMU.
8. JIBaskIpl MEIKHATE Ha CJI0€ lakes B MaHEIN CJIOEB, YTOOBI OTKPBITH OKHO Ceolicmea cAoA.

9. Click on the Style tab and select a blue as fill color.

10. 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.

11. To improve readability of labels, you can add a white buffer around them by clicking “Buffer” in
the list on the left, checking & Draw text buffer and choosing 3 as buffer size.

12. 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 IIpumep cearca pabomow, 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 qgis at a command
prompt or by double clicking on the QGIS application link (or shortcut) on the desktop or in the
Applications menu.

. o
e =7 Banycrure QGIS, ucnonn3ys menio Ilyck uiau spasik Ha PabodeM cTojie, uiu IBONHBIM IIETIKOM
Ha (aiine npoekra QGIS.

. X Double click the icon in your Applications folder. If you need to start QGIS in a shell, run
/path-to-installation-executable/Contents/Mac0S/Qgis.

To stop QGIS, click the menu option Y File X QGIS — Quit, or use the shortcut Ctrl+Q.

6.5 lNMapameTpbl KOMaHAHOW CTPOKU

s} GIS supports a number of options when started from the command line. To get a list of the options,
g
enter ggis --help on the command line. The usage statement for QGIS is:

qgis --help

QGIS - 2.2.0-Valmiera ’Valmiera’ (exported)

QGIS is a user friendly Open Source Geographic Information System.
Usage: qgis [OPTION] [FILE]

options:
[--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 languagel] use language for interface text
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[--project projectfile] load the given QGIS project

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

[--nologol hide splash screen

[--noplugins] don’t restore plugins on startup
[--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

[--help] this text

FILES:

Files specified on the command line can include rasters,
vectors, and QGIS project files (.qgs):
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

Coser: IIpumep ucmoJsib30BaHUs ITapaMeTPOB KOMAaH/IHOM CTPOKU

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

ITapamerp --snapshot

OTOT mapaMerp MO3BOJISIET CO3AaBATh CHUMOK TekyIero Buma B ¢hopmare PNG. Jannas dbyaknus mpu-
MeHsIeTCsl MPU OOJIBIIOM KOJHYECTBE MPOEKTOB W MPU HEOOXOJUMOCTU CO3/IAHUSI CHUMKOB HUMEIOIHXCS
JIAHHBIX.

Currently, it generates a PNG file with 800x600 pixels. This can be adjusted using the --width and
--height command line arguments. A filename can be added after --snapshot.

ITapamerp ---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, --lang=it starts QGIS in italian
localization. A list of currently supported languages with language code and status is provided at
http://hub.qgis.org/wiki/quantum-gis/GUI _Translation Progress.

Ilapamerp --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.

ITapamerp --extent

To start with a specific map extent use this option. You need to add the bounding box of your extent in
the following order separated by a comma:

--extent xmin,ymin,xmax,ymax

ITapamerp --nologo
This command line argument hides the splash screen when you start QGIS.
ITapamerp --noplugins

If you have trouble at start-up with plugins, you can avoid loading them at start-up with this option.
They will still be available from the Plugins Manager afterwards.

Command line option --customizationfile

Using this command line argument, you can define a GUI customization file, that will be used at startup.
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ITapamerp --nocustomization
Using this command line argument, existing GUI customization will not be applied at startup.
ITapamerp --optionspath

You can have multiple configurations and decide which one to use when starting QGIS with this option.
See ITapamempw, 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.

ITapamerp --configpath

This option is similar to the one above, but furthermore overrides the default path for user configuration
(~/.qgis2) 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.

6.6 lNpoekTbi

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 Ilapamempo).

=]
QGIS can save the state of your workspace into a project file using the menu options Project — Save
=]

or Project — Save As....

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

T
Ecan BBI XOTHTE OYNCTUTH CEAHC M HaYaTh HOBBIHA, BhiOepuTe [Ipoexm — Cosdamw. [1pu BBIOOPE JTIO-

00ro W3 TUX BAPUAHTOB BaM OyIET MPEIIOKEHO COXPAHUTH CYIIECTBYOIINIA TPOEKT, €CIU ObLIN BHECEHBI
U3MEeHEeHNs C MOMEHTA er0 OTKPBLITUSA U MOCTeTHEeT0 COXPAHEHUS.

Nudopmanus, coxpamnerntnasa B ¢aiiie mpoekTa, BKI0IaeT B ceds:
e JI00ABJICHHBIE CJIOU
® CBOWCTBA CJIOEB, BKJIIOYAsS CUMBOJIAKY
® IIPOEKIUIO OKHA KAPThI
® [I0C/IEeAHUNA OXBAT KapTbL

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:

° i Sanpawusams corparenue udmeHerull 8 NPOEKME U UCTNONVHUKAT JAGHHOLEL, k020G 30 HeobTo-
dumo

. & Hpedynpestcdamsd npu nonvimre omrpumus, Patiroe npoexma cmapux eepcuti QGIS

Whenever you save a project in QGIS 2.2 now a backup of the project file is made.

6.7 BbiBOpg

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

o IlyakT mento [Ipoexm — I:Ll'ﬁ Coxpanurs xax usobpaxenue... grrprpaer AuanOr coxpameHns (daiina, B
KOTOPOM MOXKHO BbIOpaTh Ha3BaHue, IyTh coxpanenus u (opmar uzobpaxenus (PNG wimu JPG).
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Daitn npussasku ¢ pacmupernnem PNGW win JPGW, coxpansiemblit B Ty 2Ke manky, obecneduBaer
reorpaduYecKy0 MPUBA3KY W300PAXKEHUS.

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.

e Menu option Project — Lo New Print Composer opens a dialog where you can lay out and print
the current map canvas (see section Komnonosusur xapmot).
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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).

QGIS 2.2.0-Valmiera - QGIS_GUI
roiect L L
=] Lo}

P-B R =< 3 -0 @
Layers ® B
v 1 / lakes

]
v & [ landcover
B water
. Evergreen Neddleleaf For...
Evergreen Broadleaf Forest
. Deciduous Needleleaf Fo...
. Deciduous Broadleaf Forest
. Mixed Forest
. Woodland 3)
. Wooded Grassland
. Closed shrubland
Open shrubland
. Grassland
Cropland
Bare Ground
. Urban and Built

Layers | Layer order = Browser

VRS 2R @S
OB@eorRPLARR @Q -
BAANBANERP® -

C
% , >
BeEES- O

2 - fle

% coordinate: | -1114358,4783471

] &5) [s4nno00 | ~ | ) B Render EPSG:2964 (@

Puc. 7.1: QGIS ¢ 3arpyKeHHBbIM JeMOHCTPAIHOHHBIM HADOPOM JTAHHBIX 16}

IIpumevanue: Buemnuii Buj s1ementoB unrepdeiica (3aroJlOBKM OKOH U T.II.) MOXKET OTJIMYATbCH, B
3aBUCUCMOCTU OT OIEPAIMOHHON CUCTEMBI U MEHe/I2KePa, OKOH.

Nurepdeiic QGIS pasmensercs Ha maTh obaacTeii:
1. I'maBHOE MeHIO

ITanens HHCTPYMEHTOB

2

3. Jlerenna
4. ObaacTh KapThl
5

Crpoka CoCTOsTHHSA

Kowmmnonentsr uarepdeiica QGIS, komOuHaImy KIABUII U KOHTEKCTHAS CIIPaBKa 6oJiee moapoOHO OMUCAHBI

B CIIEAYIOMUAX Pa3/iesax.
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7.1 TnasHoe mMeHIO

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....

Although most menu options have a corresponding tool and vice-versa, the menus are not organized
exactly like the toolbars. The toolbar containing the tool is listed after each menu option as a checkbox
entry. Some menu options only appear if the corresponding plugin is loaded. For more information about
tools and toolbars, see section Ilanesv uncmpymenmos.

7.1.1 MpoekT
MyHkT meHto KombuHaumsa knasuw | Cnpaeka MNaHenb nHCTpymeHTOB
By
) Cosdamo Ctrl+N cM. IIpoexmut IIpoexm
Omxpwumo Ctrl+0 cMm. Ilpoexmol IIpoexm
Coszdamv u3 uiabrona — cM. ITpoexmut IIpoexm
Hedasnue npoexmo, — cM. IIpoexmui
=]
Coxparums Ctrl+s cM. IIpoexmut IIpoexm
=]
=4 Save As... Ctrl+Shift+S cMm. Ilpoexmoi Ilpoexm
E® Save as Image... cM. Bwisod
DXF Ezport ... cM. Buisod
L2 Coszdamv maxem Ctrl+P cM. Komnonosuyuk kapmo, | Ipoexm
@ Vnpasaenue maxemamu. .. cm. Komnonoswur kapmo, | Ilpoexm
Maxemwv, kapm — cMm. Komnonosuyuk kapmot
@ Ezit QGIS Ctrl+Q
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7.1.2 lpaBka
MyHkT MeHto KombuHa- Cnpaeka MNaHenb nHCTpymMeHTOB
uus
KnasuL

49 Ommenums Ctrl+Z cM. Jonoanumenvhuie Jlonoanumenvmoie
Pyrryuy oyudposKy dynryuu oyudposku

e Bepnymov Ctrl+Shift+Z cm. Jlonosnumenrvrsie Jlonoanumenvmoie
Pynryuy oyudposku dynryuu oyudposku

=2 Buipesams obsermobt Ctrl+X cM. Pedaxmuposanue Ouugposxa
CYWLCMBYIOULE20 CAOA

Konuposamsv obsexmui Ctrl+C cM. Pedaxmuposanue Ouugposxa
CYWELCMBYIOULE20 CAOA

Bcmasumb obsexmol Ctrl+V cM. Pedaxmuposanue Ouugposxa
CYWELCMBYOULE20 CAOA

Paste features as — cM. Paboma ¢ mabauyeti
ampubymos

L

® €2 Cosdamv mouxy Ctrl+. cM. Pedaxmuposanue Ouugposxa
CYWECMBYIOULEL0 CAOA

% Ilepemecmums obsexm cM. Pedaxmuposanue Ovugposxra
CYWELCTMBYIOULE20 CAOA

“@ Ydasumo evdeseniioe cM. Pedaxmuposanue Ouugposxa
CYWECMBYIOULEL0 CAOA

O Iosepnyms obsexm cM. Jlonoarnumenvhoie ZLlonoanumenvmuie

®
Ynpocmumov obsexm

N

Ld JTobasums xoavuo

% Jlobasumsv wacmo

@8 Fill Ring
(@9

£ Yoarums xoavuo

S% Yoarumv wacmob

GD Koppexmuposams
obsexmot

IHapasnresvras Kpusas
§g Paszbumv obsexmot

% Split Parts

g Obsedunums evidesernmvie
obsexmol

Pynryuy oyudposKu

cM. Jlonoanumenvrole
Pynryuu oyudposku

cM. Jlonoarumensvrole

dynryuy oyudposKu

cM. Jlonoarumensvroie
Pyrryuy oyudposku

cM. Jlonoarumensvroie

Pyrryuy oyudposku

cM. Jlonoarumenshoie
Ppynryuy oyudposku

cM. Jlonoarnumensvhoie
PyHryuy oyudposKy
cM. Jlonoarnumennhoie
PyHryuy oyudposKy
cM. Jlonoarumennhoie
PyHryuy oyudposku
cM. Jlonoarumennhoie
Pynryuy oyudposKu
cM. Jlonoanumenvhoie
Pyrryuy oyudposKu

cM. Jlonoarumennhoie
dynruuy oyudposku

dynryuu oyudposku

JlonoanumenvHoie
Pynryuu oyudposku

Jlonoanumenvroie
dynxyuu oyudposku

Jlonoanumenvroie
dynxyuu oyudposru

JlonoanumenvHoie

dynryuu oyudposku

Jlonoanumenvmoie
dynryuu oyudposku

ZLlonoanumenvmuie
Pynryuu oyudposku

ZLlonoanumenvmuie
dynryuu oyudposku

ZLlonoanumenvmuie
dynryuu oyudposku

ZLlonoanumenvmuie
dynryuu oyudposku

ZLlonoanumenvmuie
Pynryuu oyudposku

ZLlonoanumenvmuie
dynrkuuu ouudposKy

2
EE Obsedunums ampubymaot
ebldesennvr 005eKmos

fpﬁ_f Pedaxmuposarue y3.408

cM. Jlonoarumennhoie
Pynryuy oyudposKu

cM. Pedaxmuposanue

Fnasg fioiinerbefic QGIS
Pynryuu oyudposku

Ouugposxa
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Ilocne axTmBamum ¢  PexuMa peraktuposasus ;o cnog B MeHIO JIpagka MOSBUTCS 3HAYOK JJO6aBHTDH

06beKT, B 3aBUCHMOCTH OT THIA CJIOS (TOYEUHBIN, JTMHEHHBIH U OJUTOHAJIBHBII).

7.1.3 TpaBka (AONOAHUTENBHO)

[MyHKT MeHtO KombuHauums Cnpaeka MNaHenb
KnasuLw WHCTPYMEHTOB
oo
® 2 Cosdamw cM. Pedaxmuposanue Ouugposxa
MoKy CYWLCNBYIOULL20 CAOA
Cozdamwv cM. Pedaxmuposanue Ouugposxa
AUHUIO CYWLCNBYIOULL20 CAOA
Cozdamv cM. Pedaxmuposanue Ouugposxa
NOAUZOH CYWLCNBYIOULL20 CAOA
7.1.4 Bup
[MyHKT MeHtO KombuHauus Cnpaeka MaHenb
KnasuLw NHCTPYMEHTOB
@ IIpoxpymxa xapmos Hasuzayua
i;‘l‘-;'
+ [[enmpuposams evidenaenue Hasuzayus
[
& YVeeauuumo Ctrl++ Hasuzavyus
|/-_\I
& Ymenvwumo Ctrl+- Hasuzavyus
Bubpams — cM. Bwibop obsexmos Ampubymot
QX Onpedeaums obsexmaol Ctrl+Shift+I Ampubymuo
Uzmepumov — cMm. Hsmeperus Ampubymot
B
&8 [Toanwiti ozeam Ctrl+Shift+F Hasuzayus
=
j*-{' Yeeauuwums 0o caon Hasuzayua
.".f’\l
2= Veeaunums do evidesentozo Ctrl+J Hasuzayusa
(i)
21 IIpedwdyuwuti ozeam Hasuzayus
I/'\I
SE Caedyrowuti oxeam Hasuzayus
|/;\|
&~ Veeaunums 00 maurywuie2o Hasuzavyus
macwmaba (100%)
Ogopmaerue — cM. Ogopmaenue
Benansarousue onucanus Ampubymot
1 Hoeaa saxnadka Ctrl+B cM. ITpocmparemeennvie | Ampubymaol
30aK000KU
' Iokasamv saxaadxu Ctrl+Shift+B | cm. IIpocmpancmeennsie | Ampubymol
30aK000KU
|
B Obnosumo Ctrl+R Hasuzayusa
7.1.5 Cnoii

\ Mpoponxae
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Tabnuua 7.1 — npogosiXKeHne ¢ nNpeabiayLleli CTpaHnLb

| NyHKT mento

| Kombunaums knasuw | Cnpaeka

MyHKT meHto

KombuHauus knasu

Cnpaeka

Cosdamb —
Bempoums caou u epynnot...

VE; JLlobasums eexmophoili cA0T

'D Jlobasums pacmposviii ot

'O Jlobasums caoti PostGIS

!% Jlobasums caoti SpatiaLite

k Lobasums caoti MSSQL Spatial
% Zobasums caoti Oracle GeoRaster
/D Jobasums caoti SQL Anywhere
Hobasums caott WMS/WMTS
% Jlobasums caoti WCS

G’Q Lobasumv WFS-caoti

,D Zobasums caoti CSV
Konuposams cmuab

Bemasums cmuab

Omxpoims mabauyy ampudymos
.ﬂf Peostcum pedaxmuposarus
Coxparnums npasku

! Texyusue npasxu
Cozparums Kax...
Coxpanumsv evidesenue Kax...

E Yoarumw

E]J Duplicate Layers (s)
Hamenums cucmemy xoopounam
Buibpams cucmemy £00pounam caos 0As NPoexma
Ceoticmea
3anpoc...
e Hodnucu
oo
& Jlobasumb 6 0630p
oo
&3 Jlobasumov ece 6 0630p

Yoarumov ece uz ob3opa

F:-

.
Iloxasamb ece caou

et
Cxpwoims 6ce caou

Ctrl+Shift+V
Ctrl+Shift+R
Ctrl+Shift+D
Ctrl+Shift+L

Ctrl+Shift+M

Ctrl+Shift+W

Ctrl+D

Ctrl+Shift+C

Ctrl+Shift+0

Ctrl+Shift+U

Ctrl+Shift+H

cm Cosdanue 106020 8EKMOPHO20 CAOA
cMm. Bempausaemvie npoexmos

cMm. Paboma ¢ sexmoprvimu 0anHbLMU
cM. 3azpyska pacmposux darnnvixr 6 QGI
cMm. Caou PostGIS

cMm. Caou SpatiaLite

cm. label _mssql

cM. Oracle Spatial GeoRaster Plugin

cMm. Modyaw «SQL Anywheres

cM. Kauenwm WMS/WMTS

cM. Kauenwm WCS

cMm. Kauenwm WES u WFS-T

see label dltext

cM. Braadka «Cmuass

cM. Braadka «Cmunos

cM. Paboma ¢ mabauuet ampubymos
cM. Pedaxmuposanue cywecmsyrowezo ¢
cM. Pedaxmuposanue cywecmsyrowezo ¢

cM. Pedaxmuposanue cywecmsyowezo c

cM. Paboma ¢ mabauueti ampubymos

28
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7.1.6 YcTaHoBKwu

Cnpaeka

Manennb
MNHCTPYMEHTOB

MyHKT MeHto Kombunauwst
KJIaBULL

Iawneru —

Haneau uncmpymenmos

%

Hoarnosxparmvt pescum | F 11

¥y o
L‘l Csoticmea
npoexma. ..

Ctrl+Shift+P

" Beod cucmemt
K0OPOUHAM. ..
Ynpasaenue cmusamu...
% Kombunayuu
KAGBUUL. . -

XN Hacmpotxa
unmepgpeca. ..

RN Iapamempot...
IHapamempoi
NPUAUNAHUA. ..

cM. Ilaneau unempymenmos
cM. Ilaneau unempymenmos

cM. IIpoexmoi

cM. Tloav3osamenvekue cucmemos

K00POUHAM,

cM. vector _style_manager

cM. Hacmpotixa unmepdetica

cMm. ITapamempot

7.1.7 Mopynn

[MyHKT MeHtO

KomMburHauuns knasuLl

Cnpagka

MNaHenb MHCTpymeHTOB

Z«% Ynpasaenue modysamu
Koncoav Python

cMm. The Plugins Menus

IIpu mepBom 3amycke QGIS akTHBUPOBAHBI HE BCE MOIYJIN SIAPA.

7.1.8 BekTop

KombuHauums
KNaBuLL

MyHKT MeHtO

Cnpaeka

Manennb
MNHCTPYMEHTOB

Open Street Map —

ﬁ Analysis Tools —
& Research Tools —

Geoprocessing Tools
4)

@ Geometry Tools —

% Data Management
Tools —

cM 3azpyska danmnols
OpenStreetMap

see Modyaw fTools
see Modyaw fTools
see Modyaw fTools

see Modyaw fTools
see Modyaw fTools

IIpu mepBom 3anmycke QGIS akTuBHpPOBAHBI HE BCE MOIYJIN SAPA.

7.1.9 Pactp

[MyHKT MeHtO KombuHauus knasuiu

Cnpagka

MaHenb NHCTpyMeHTOB

Raster calculator ...

see Kaavkyaamop pacmpos

TIpu mepBom 3anycke QGIS akTHBUPOBAHBI HE BCE MOIYJIN SIAPA.

7.1. TnasHoe MeHIO
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7.1.10 Ananus

MyHKT MeHto Kombunauus Cnpagka Manens
KnaBuL MHCTPYMEHTOB
{Jé} Hanenw cM. [laneas uncmpymenmos
UHCTNPYMEHTMOB
4 Pedaxmop modeneti cM. Pedaxmop modenets
= History and log cMm. 2Kypnan
F S
= Iapamempoi cM. Hacmpotixa naamgopmo

2e000pabomK

¥ IIpocmomp cM. Hacmpotika cmoponnux
Pe3YALMaAmos npusoHCceHUT

3 Komanonan Ctrl+Alt+M cMm. The SEXTANTE Commander
cmpoxa

IIpu mepBom 3amycke QGIS akTuBHpPOBAHBI HE BCE MOIYJIN SAPA.

7.1.11 Cnpaska

[MyHKT MeHtO KombuHauus knasuw | Cnpaeka | lMaHenb nHctpymeHToB
l?

Codepotcanue F1 Cnpasxa

2

\? Ymo smo? Shift+F1 Cnpasxa

API-doxymenmayus
Need commercial support?

@ QGIS Home Page Ctrl+H
| 4 Check QGIS Version
Lo npo2pPamme

@ QGIS Sponsors

Please note that for Linux &, the menu bar items listed above are the default ones in the KDE window
manager. In GNOME, the Settings menu has different content and its items have to be found here:

Lf] Ceoticmea npoexma IIpoexm
RN Iapamempot... IIpasxa
AN Kombunayuu xaa6uu. .. Ipasxa
Ynpasaenue cmusamu. .. Ilpaska
‘*:'&b Beod cucmemn, koopdunam... | Ilpasxka
Haneau — Bud
Ianesru urncmpymenmos — Buod
Hoamoaxpanmoiti pestcum Bud
Yposenv demaausayuu Bud
GPS-caeocenue Bud

7.2 lNaHenb NHCTPYMEHTOB

The toolbar provides access to most of the same functions as the menus, plus additional tools for
interacting with the map. Each toolbar item has pop-up help available. Hold your mouse over the item
and a short description of the tool’s purpose will be displayed.
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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
Haneau uncmpymenmos).

CoBetr: BoccraHoBiieHne maHeJeii HHCTPYMEHTOB

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\qgis\UI\state in the registry.
When you restart QGIS, the key is written again with the default state, and all toolbars are visible again.

7.3 Jlerenpa

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.

A layer can be selected and dragged up or down in the legend to change the Z-ordering. Z-ordering means
that layers listed nearer the top of the legend are drawn over layers listed lower down in the legend.

IIpumeuanume: 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. Right click in the legend window and choose Add New Group. Type in a name for the group and
press Enter. Now click on an existing layer and drag it onto the group.

2. Select some layers, right click in the legend window and choose Group Selected. The selected layers
will automatically be placed in a new group.

To bring a layer out of a group, you can drag it out, or right click on it and choose Make to toplevel item.
Groups can also be nested inside other groups.

@ rayKOK BO3JI€ UMEHU TPYIIHI JAET BO3MOKHOCTD MEPEKIIOYATH BUIUMOCTD BCEX CJIOEB B TPYTTIE OTHUM
JefiCTBAEM.

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, # Tosgle editing jg 1ot available. See section Ouudiposra
u npaeka sexmoprux croés GRASS for information on editing GRASS vector layers.

KoHTeKCcTHOE MEeHIO JIJI PACTPOBBIX CJI0EB
o Veeauwumsv do epanuy caos
o Veeaunwums 0o nausywwezo macwmaba (100%)
o Pacmanymb 3HAYERUA N0 TNEKYUWEMY 0TE6aMY
e [loxaszamv 6 ob3ope
o Vdarums
o Jlybauposamo
o Ilzmenums cucmemy xoopoumnam
o Bubpamsd cucmemy Koopouram caos 0Ai NPoexma
o Coxparums Kax...
e Ceoticmea
o [lepeumenosams
e Konuposamsb cmuab

e Add New Group
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Ezxpand all
Collapse all
Update Drawing Order

,Z[OHOJ'[HI/ITQJH)HO, B 3aBHCHUMOCTH OT IIOJIO?KEHMA CJI0A

Cdeaamvp anemenmonm nepeoeo YpoeHsA

Cepynnuposams evidesenHnoe

KoHTekcTHOE MeHIo AJId BEKTOPHBIX CJIOEB

Yeeauwums do epanuy cros

Hoxasamv 6 0b30pe

Ydarumov

ZLlybauposamo

Hsmenums cucmemy xoopdumnam

Buibpamv cucmemy KoopduHam ca0a OAA TPOEKINA
Omxpoms mabauyy ampubymos

Peosrcum pedaxmuposanus (nepocryuen s cioés GRASS)
Cozxpoarumo Kax...

Save Selection As

Duarvmp...

IHoxasams Koauvecmso 06sexkmos

Ceoticmea

Ilepeumernosams

Konuposams cmuab

Add New Group

Ezxpand all

Collapse all

Update Drawing Order

,Z[OHO.HHI/ITGJIBHO, B 3aBHCUMOCTHU OT ITOJIO?KEHHUA CJIOA

Coearams snemeHmom nepeozo YposHs

Cepynnuposams evidenertoe

KouTekcTHOE MeHIO AJId TPYIIII CJIOeB

Yeeauwums do epynmno

Yoarumv

Hsmenums cucmemy Koopounam 2pyninot
Ilepeumerosamo

Add New Group

Ezxpand all

Collapse all

Update Drawing Order
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IIpu 3axkaroit kiuasumie CTRL MOXKHO BbLIEIATH HECKOJIBKO CJIOEB WM IPYIIT OJHOBPEMEHHO. DTO 1103BO-
JIUT TIEePEMECTUTh BCE BBIJIEJIEHHBIE CJION U3 OJHOI IPYNIIBI B APYTYIO.

You may also delete more than one layer or group at once by selecting several layers with the Ctrl key
and pressing Ctrl+D afterwards. This way, all selected layers or groups will be removed from the layers
list.

7.3.1 HezaBucsawnii ot nereHabl NOPAA0K OTPUCOBKHN

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.

Layers ® | g ®e L
v & [ Boundaries Group . . o 8

> [ O regions 3 .

v [ = alaska (S 4

v @ @ water Group
> & V" majrivers a.
v [ O lakes ®  WADEMHAMPTON

> & O swamp
v & @ group1 -
v & . popp .

L] - . ®
‘ ae
v & : airports 02 . ﬁ'B':Hl:_"' $ l‘
_a = . - .

Layer order % - .
& swamp
& airports 2 -
& p N
o oon <
& majrivers * .. o O
& lakes (4] .

& regions -

[& Control rendering order

Puc. 7.2: HezaBucuMmbrit OT JIeTeHIbI MTOPSIOK OTPUCOBKH CJIOER )

7.4 Ob6nactb KapThl

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.

CoBer: MacinTabupoBaHne KapThl ¢ IIOMOMIbIO KoJieca MBI

You can use the mouse wheel to zoom in and out on the map. Place the mouse cursor inside the map
area and roll the wheel forward (away from you) to zoom in and backwards (towards you) to zoom out.
The zoom is centered on the mouse cursor position. You can customize the behavior of the mouse wheel
zoom using the Map tools tab under the Settings — Options menu.
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Coser: ITanopamMupoBaHMe KapThl, NUCHOJb3Y$s KJIABUIIMN CO CTPEJKAMU U KJIABHUIILY pobesa

You can use the arrow keys to pan the map. 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 pan the map using the space bar or the click on mouse wheel: just move
the mouse while holding down space bar or click on mouse wheel.

7.5 Crtpoka coctosiHus

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.

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.

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 Pendepurnz below). The icon E'f 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.

Coset: Calculating the Correct Scale of Your Map Canvas

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 @ CRS status jeon 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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OcHoBHble MHCTPYMEHTDbI

8.1 Kombunauuun knasuwu

QGIS provides default keyboard shortcuts for many features. You can find them in section [rasHoe
menro. Additionally, the menu option Settings — Configure Shortcuts.. allows you to change the default
keyboard shortcuts and to add new keyboard shortcuts to QGIS features.

* Configure shortcuts

Action Shortcut
# Add MSSQL Spatial Layer... Ctrl+Shift+M [ |
"« Add Part
%, Add PostGIS Layers... ctrl+shift+D

¥, Add Raster Layer... ctrl+shift+R

€9 Add Ring

%, Add SpatiaLite Layer... Crl+Shift+L

4 Add to Overview Ctrl+Shift+0

I, Add Vector Layer... Ctrl+Shift+V

&, Add WCS Layer...

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

| Lload.. || Save.. | . Close |

Puc. 8.1: Hacrpoiika kombGunanuii kiaasum 2 (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.

8.2 KoHTekcTHasi cnpaBka

When you need help on a specific topic, you can access context help via the [Help] button available in
most dialogs — please note that third-party plugins can point to dedicated web pages.

8.3 PeHpepuHr

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

e J100aBJIEHHUE CJIOS
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® IAHOPAMUPOBAHUE WA MACIITAOHPOBAHUE
e u3MeHenne pasmepon okHa QGIS
® BKJ/IIOYEHUE NJIU OTKJIIOYEHHUE CJ'[OH/CJIOéB B JIereyguae

B psane ciygaes QGIS no3Bosisier KOHTPOJIUPOBATH MPOIECC OTPUCOBKH.

8.3.1 BuaumocTtb B npegenax macwrtaba

Scale-dependent rendering allows you to specify the minimum and maximum scales at which a layer will
be visible. To set scale-dependent rendering, open the Properties dialog by double-clicking on the layer

in the legend. On the General tab, click on the o Scale dependent visibility checkbox to activate the
feature, then set the minimum and maximum scale values.

3HadeHuss MACIITAb0B MOXKHO 33/IaTh O IEPBOMY MACHITAOUPOBAHUIO CJIOs, KOTOPBIN BbI XOTHTE HCIIOJIb-
30BaTh, OTMeYas 3HadeHue maciraba B crpoke cocrosaus QGIS.

8.3.2 VYnpasneHne OTPUCOBKOW KapTbl

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

lMpuocTaHoBka OTpPUCOBKU

To suspend rendering, click the o 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 Pendepunz. Examples of when you might want to suspend rendering include:

e Adding many layers and symbolizing them prior to drawing
e Adding one or more large layers and setting scale dependency before drawing
e Adding one or more large layers and zooming to a specific view before drawing

o KOM6HH3HHH BbIIIenIepevInucaeHHoro

Bkiouenune diraxkka Cf Ompuco6ka aKTUBUPYET OTPUCOBKY W HEME/JIEHHO ODHOBIISET COIEPKHUMOE
KapThl.

[JobasneHue HEBUONMBIX CI0EB

You can set an option to always load new layers without drawing them. This means the layer will be
added to the map, but its visibility checkbox in the legend will be unchecked by default. To set this

option, choose menu option Settings — Options and click on the Rendering tab. Uncheck the ) By
default new layers added to the map should be displayed checkbox. Any layer subsequently added to the
map will be off (invisible) by default.

OrtmeHa oTpucoBku

Y1066l OCTAHOBUTH OTPUCOBKY KapThl HaxkmuTe ESC. OOHOBIEHNE KAPTHI OyAeT OTMEHEHO W OHA OCTAHET-
¢ YaCTUYIHO OTPUCOBAaHHOM. Mexk 1y Haxkaruem Kiaasumn ESC m OCTAHOBKO# OTPUCOBKK MOXKET MPONTH
HEKOTOPOE BPEMsI.

Ilpumeuanue: It is currently not possible to stop rendering — this was disabled in the Qt4 port because
of User Interface (UI) problems and crashes.
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OG6HoBNEHNE OKHA KapTbl BO BPEMS1 OTPUCOBKU

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 0 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.

PerynuposaHue kadectsa oTpUCOBKU

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:

° i Pucosams ceaasrcennvie AuHUY (cmmfcaem CKoOpocms ompucoenu)

° i chpae/mmb oWUOKY 3GAUBKU NOAUO0HOB

Speed-up rendering

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 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.

. . Use render caching where possible to speed up redraws

8.4 VamepeHus

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 Paboma ¢ npoexyusamu). 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 N3mepeHue pnunH, nnowanei n yrios

Lo .
mm Measure Line, OGS 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.

) Measure Area. Ayeas 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 (see section Hacmpotixa nopoza npusunanus u paduyca noucka). So, if you want
to measure exactly along a line feature, or around a polygon feature, first set its snapping tolerance, then
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Segments [meters]
1652,795
763,002
588,548

Total 3,014 km
Help New ,l Close ‘

Puc. 8.2: lIamepenue paccrosiaumit b (Gnome)

select the layer. Now, when using the measuring tools, each mouse click (within the tolerance setting)

will snap to that layer.

Total [ 30,195 km? |

[ Help ], New Close

Puc. 8.3: amepenue mworma, e ) (Gnome)

F-a

mim 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 degreesl

Close

Puc. 8.4: Iamepenue yriios %) (Gnome)

8.4.2 Bbibop 0b6bekTOB

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:
° %Q Broraennrs orgenbabiii 06bexT

H
1 i
° m BeigennTs 06beKTH IPSIMOYTOJIbHUKOM

Ty
=
° }% Boigeants 06beKThI IOJUTOHOM

ey

':_sz Boigennrs 06'beKkTbl IPOU3BOIBLHON jnHuel

° :._!ﬁ Bergenurs 06bexTh B pagumyce

CHATD BbLIEIEHHE ¢ OObEKTOB MOXKHO HAZKAB HA KHOIKY (g CHATP BBIICTIEHHE BO BCeX CIOAX
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8.5 OnpepeneHve obbLEKTOB

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, or click on the

E& Identify features joq1 ip 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 feature in the list of results, followed by the layer name.
Then, its first child will be the name of a field with its value. Finally, all information about the feature
is displayed.

This window can be customized to display custom fields, but by default it will display three kinds of
information:

e 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.

e 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.

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

Feature v Value

v0 _regions
v

v (Actions)
4 View feature form

¥ (Derived)
(clicked ... -312603.165438, 36...
Area 69,138.048 km?
featureid 13
Perimeter 3,298.416 km

HASC_2 US.AK.LA
NAME_1 Alaska
NAME_2 Lake and Peninsula
TYPE_2 Borough
B ) &) = | Help || close

Puc. 8.5: Tuanor «Pe3ynprar onpenenenus» ) (Gnome)

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

° E Paszsepuyrn BCE
° i CBepHyTb BCE

-
° E PackpbIBATH PE3YJIbTATHI ABTOMATHIECKH

° % Konuposars Beinenenuniii 06bexkT B Oydep obmena
° @ Pacneyararp BeG-cTpaHuIly

Other functions can be found in the context menu of the identified item. For example, from the context
menu you can:

e View the feature form
e VBeJMunuTh 10 0ObEKTa

e Copy feature: Copy all feature geometry and attributes
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e Copy attribute value: Copy only the value of the attribute that you click on
e Copy feature attributes: Copy only attributes

e Clear result: Remove results in the window

o Clear highlights: Remove features highlighted on the map

o Tloncrerutnh BCE

o IlonceeruTsh BCE B clioe

e Activate layer: Choose a layer to be activated

e Layer properties: Open layer properties window

e Pa3BepHYyTH BCE

e CepHyTb BCE

8.6 Odopmnenue

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.

8.6.1 Cetka

@ Grid allows you to add a coordinate grid and coordinate annotations to the map canvas.

& Enable grid ["] Draw annotation
Interval X 100000

Interval Y 100000

Grid type | Line s |

Line symbol —

Marker symbol

OFffset X 0 Update Interval f Offset from
Offset Y 0 Canvas Extents | | Active Raster Layer |
| Help | | Apply || cCancel | OK

Puc. 8.6: Tuamor «Cerkas A

1. Boibepure uynkr wsenio Bud — Odgopmaenue —  Cemxa. Orkpoercs puanor (cm.
figure decorations_1).

2. AkruBupyiire draaxkok 4 Bxarowums cemky u HACTPOITE €€ TTapaMeTpPhI.

3. AxruBupyiire daakok 4 Annomayus v HACTPORTE OTOOPAYKEHUE TTONUCEH KOOPIUHAT.
4. Click [Apply] to verify that it looks as expected.

5. Hazkmure [OK] 4T06bI 3aKPHITH ANAJIOT.
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8.6.2 3Hak aBTOpCKOro npasa

gy Copyright label 54 a copyright label using the text you prefer to the map.

4.
9.

i Copyright Label Decoration

[] Enable copyright label
Enter your copyright label here:
&copy; QGIS 2013

Placement |Bottom Right 2|
Color L]
| Help | | camcel || ©OK |

Puc. 8.7: The Copyright Dialog )

. Buibepure nyskr mMenio Bud — Ogopmaenue — 3nax asmopckozo npasa. OTKpoercs gauajor (cM.

figure decorations_2).
Enter the text you want to place on the map. You can use HTML as shown in the example.
Choose the placement of the label from the Placement “I*] combo box.

Make sure the = Enable Copyright Label checkbox is checked.
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.

8.6.3 VYka3zartenb «cesep-tor»

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.

m MNorth Arrow Decoration

Angle (=) 0

" Placement | Bottom Left =

* "] Enable North Arrow

[ Set direction automatically

| Help | | cancel I oK ]

Puc. 8.8: /Tnasor «Ykaszaress “ceBep-1or’s )
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8.6.4 MacwTtabHasa nuHelika

(= =]
L3 Scale Bar 54 a 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 -
Scale bar style | Tick Down =
Color of bar _|
Size of bar 30 feet/miles -

[] Enable scale bar
& Automatically snap to round number on resize

Help | | Cancel || OK

Puc. 8.9: Tnasor «macmrabuas snHeiikas )

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.

It mobapiiennst MacITabHON JTHHEHKH:

1. Select from menu View — Decorations — Scale Bar. The dialog starts (see figure decorations 4).
2. Choose the placement from the Placement “I¥] combo box.

3. Choose the style from the Scale bar style " combo box.

4. Select the color for the bar Color of bar BOTdercolor @ Change 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 o FEnable scale bar checkbox is checked.

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

8. Click [OK].

Coser: Hacrtpoiikn odopmiaeHns

When you save a .qgs project, any changes you have made to Grid, North Arrow, Scale Bar and
Copyright will be saved in the project and restored the next time you load the project.

8.7 NHcTpymeHTbl aHHOTauun

The 'T—l Text Annotation t46] 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.

Double clicking on the item opens a dialog with various options. There is the text editor to enter the
formatted text and other item settings. For instance, there is the choice of having the item placed on a
map position (displayed by a marker symbol) or to have the item on a screen position (not related to
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G Annotation text

ubuntu - 11 2Bl [

QGIS rocks!

& Fixed map position

Map marker [ ] J

Frame width 1,00 -

Background color |

Frame color I

Delete || cCancel || OK

Puc. 8.10: Juajor TekcroBoii aHHOTAIUN )

the map). The item can be moved by map position (by dragging the map marker) or by moving only the
balloon. The icons are part of the GIS theme, and they are used by default in the other themes, too.

The q Move Annotation {4,0] allows you to move the annotation on the map canvas.

8.7.1 HTML-aHHOTayus

The = Hemt Annotation tools 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-aHHoTayus

The SVG Annotation 0] in 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.

8.7.3 AwanoroBasi aHHOTauusA

Additionally, you can also create your own annotation forms. The I:I Form Annotation t,0] is 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.

IIpumevanne: Haxkarue Ctrl+T upu aKIMBHOM MHCTDYyMEHTE aHHOTALUI (LepeMecTUTrb AHHOTALMIO,
TEKCTOBASA AHHOTAIIWSA, JUAJIOTOBAs AHHOTAINA ), UHBEPTUPYET BUAMMOCTH CYIIECTBYIONIMX AHHOTAIIWIA.
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=y Q
e QGIS rocks!

name of municipality:
Solothurn

postal code:
4500

[fhomefmarcoftmpfgem.uﬂ
v Map position fixed
Map marker [ |
Frame width 1.00 s
w OK @ Abbrechen Loschen
Puc. 8.11: ITonp3oBaresnbckas dhopma aHHOTAIIMH )

8.8 lNpocTpaHcTBEHHbIE 3aKagKM

IIpocrpancrBenHbIE 3AKJIAAKU [TO3BOJILAIOT CO3/JABATh CBOEOODA3HbIE «3aKJIAJIKUy Ieorpaduueckoro mo-
JIOYKEHUS W BO3BPAIATHCA K HUM TIO3/THEE.

8.8.1 Co3paHue 3aknagku

Jlmst co3manns 3aKIaIKu:
1. Macmrrabupyiite nin maHopaMupyiTe KapTy A0 HHTEPECYoIneil BaC TepPUTOPUH.
2. Bwibepute nynkT MeHi0 Bud — Hoeasa 3axaadxa nian Haxxmute Ctrl-B.
3. BBEJUTE ONUCATEIbHOE UM I 3aKJIaaKu (10 255 CUMBOJIOB)
4

. Haxxmure Enter, 4yrobbl 106aBUTh 3aKiIaKy, win [YaaanTs| Qs yrajeHus CyHecTByomeil 3a-
KJIAJIKH

HOMHI/ITG, YTO MOXKHO UMETH MHOXKECTBO 3aKJIaJOK C OAUHAKOBHIMU HAa3BaAHUAMU.

8.8.2 PaboTa c 3aknagkamu

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 lMpocmoTp 3aknagku

B aunasorosom okue IIpocmparcmeentoie 3akAa0KU, BRIOEPUTE HEOOXOIUMYIO 3aKJIAIKYy, HAYKAB HA, HEE,
3aTeM HaXkKMHUTe KHONKY |[¥YBesmmuntb 70]. Tak:ke MOXKHO IPOCMOTPETH 3aKJIAJKY, ABasKIbl Ha)KaB Ha
HeE.
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8.8.4 YpaneHwne 3aknagku

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].

8.9 BctpauBaembie NpoeKkThbl

If you want to embed content from other project files into your project, you can choose Layer — Embed
Layers and Groups.

8.9.1 BcTtpausaHune cnoés

The following dialog allows you to embed layers from other projects. Here is a small example:

1. Haxxmure KHONKY ' |, 9T00OBI yKa3aTh APYroil MPOeKT u3 Habopa JaHHBLIX <Ajsickay.
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.

& Select layers and groups to embed

Project file F_sample_data;‘grassland.qgsl] |

regions
grassland

Cancel | [ oK ‘

>

Puc. 8.12: Boibop ci10€B u rpyii Ajs BCTpanBaHus <2

While the embedded layers are editable, you can’t change their properties like style and labeling.

8.9.2 Removing embedded layers

Boi3oBuTe KOHTEKCTHOE MEHIO BCTPOEHHOT'O CJIOST M BHIOEPHUTE E Yaamure
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Mnasa 9

Hactporiika QGIS

9.1 lNaHenn MHCTpyMeHTOB

View Layer Settings Plugins Vector Raster Database Web

[@PanMap ; = @
¥ Pan Map to Selection @ % G’-;a ,U E

& Zoom In cre+ B @ - B ¢ [
! = Zoom Out ctrl+ L PR
I select [ HL% @ "o en

Panels v
Toggle Full Screen Mode F11 | v Attributes
il « Database
S ogtang
v File
Help
v Label

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

Puc. 9.1: Mento «Ilanenu nncrpymenTos» 14}

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

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).

CoBetr: O630pHasg KapTa

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 o) 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
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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.

CosBer: OTiiamo4HBbIE COOOIIEHUS

It’s possible to track the QGIS messages. You can activate 4 Log Messages in the menu s} Settings —
Panels or £7 View — Panels and follow the messages that appear in the different tabs during loading
and operation.

9.2 CsoiicTBa NpoekTa

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

e 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 Bruragka Cucmema xoopduram MO3BOJISET BHIOPATH CHCTEMY KOODAWHAT [JIsi JAHHOTO MTPOEKTA U
BKJIIOYUTH TPE0OPA30BAHNE KOOPANHAT BEKTOPHBIX M PACTPOBBIX CI0EB «HA JIETY», €CJIM UCIOJIb3Y-
IOTCS CJION C PA3HBIMHU CHCTEMAaMU KOOPIUHAT.

e 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 ITapamempn section to enable identifying of multiple
layers).

e The Default Styles menu lets you control how new layers will be drawn when they do not have
an existing .qml style defined. You can also set the default transparency level for new layers and
whether symbols should have random colours assigned to them.

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

e The Macros menu is used to edit Python macros for projects. Currently, only three macros are
available: openProject (), saveProject() and closeProject().

e 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.

9.3 lNapameTpsbl

RN 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.

9.3.1 Bnaagka «O06uwme»

IIpunoxxenune

e Select the Style (QGIS  restart  required) Ll and choose between
‘Oxygen’,”Windows’,’Motif’,’CDE’, ‘Plastique’ and ‘Cleanlooks’ (&)
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Project Properties | Macros

% General Python macros

from qgis.utils import iface

% CRS from ggis.gui import QgsMessageBar
IE® 1dentify layers def openProject():
msgbar = iface.messageBar()
% Default styles msgbar.PushMessage('WARNING','project contains sensitive data’,
'Do not publish',
M ows server QgsMessageBarWARNING, 10)
@@ Macros def saveProject():
pass
s :
Relations
B def closeProject():
pass
| Help | __Apply || cancel || OK

Puc. 9.2: Hacrpoiika makpocos B QGIS

Bagars Tema 3nauros ik Hocrynna Tonbko Tema «defaults.

Hacrpours Pazmep 3nawkos =19

Define the Font. Choose between L& Qt default and a user-defined font.
Usmennts Bpema noxasa 0uan0208 u coobwenuti cocmosHus s B
.4 He noxasvieamsv 3acmasky npu 3anycke

™ IToxasveams cosem dna npu 3anycre

® Budewsmo sazonoeru 2pynn eudicemos

4 Ogopmasms epynno. eudstcemos 6 cmune QGIS

4 Hamenamov ysema 6 peasrvrom epemeru

PaityIbl IPOEKTOB

Open project on launch [Tv] (choose between ‘New’, ‘Most recent’ and ‘Specific’). When choosing
‘Specific’ use the L to define a project.

4 Create new project from default project. You have the possibility to press on Set current project
as default or on Reset default. You can browse through your files and define a directory where you
find your user-defined project templates. This will be added to Project — New From Template. If

you first activate & Create new project from default project and then save a project in the project
templates folder.

. Banpawueams coxpanenue usmenenuli 6 NPoEKMe U UCTNOUVHUKAT AHHBLT, k0204 IO HEobTo-
dumo

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

Enable macros |- This option was created to handle macros that are written to perform an
action on project events. You can choose between ‘Never’, ‘Ask’, ‘For this session only’ and ‘Always
(not recommended)’.

9.3.
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9.3.2 Bknaagka «Cucrtema»

Ilepemennbie cpeabl

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

o ® yse 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 g Show only QGIS-specific variables.

Options | System

S

'\, General P SVG paths
H@ System p Plugin paths
5 Data Sources w Environment

. [ Use custom variables (restart required - include separators) | Add || Remove |
4 Rendering
|§@ Canvas & _ Apply Variable Value

Legend Qverwrite QGIS_LOG_FILE JUsers/larry/QGIS/qgithub.com/qgis.log

IE® Map Tools If Undefined QGIS_DEBUG 5

. e

QGIS_DEBUG_FILE | /Users/larry/github.com/Quantum-GIS/src/core/qgspall...

q e Prepend
IE# pigitizing Append

A% GDAL

w Current environment variables (read-only - bold indicates modified at startup)

Variable Value
XDG_SEAT_PATH Jorg/freedesktop/DisplayManager/Seat0
LC_MONETARY pt_PT.UTF-8 [|
DBUS_SESSIOM_BUS_ADDRESS unix:abstract=/tmp/dbus-2oNt1zy3po,quid=232... |[~
GIO_LAUNCHED_DESKTOP_FILE_PID 4850
GMOME_KEYRING_CONTROL Jtmp/keyring-izx3Im
MANDATORY_PATH Jusr/share/gconf/ubuntu.mandatory.path
LOGNAME alexandre

["] show only QGIS-specific variables

| Help | | cancel |[ oK J

Puc. 9.3: TIpocmorp niepemenubix okpyzkenus B QGIS
Monynu
[Add] or [Remove] Path(s) to search for additional C++ plugin libraries

9.3.3 Bknagka «VCTOYHUKM gaHHbIX>»

Tabauiia aTtpubyTOB

= Omxpueams mabauyy ammpubymos 60 6CMPAUBAEMOM OKHe (Mmpebyemcs nepe3anyck)
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opy geomelry in representation  from attribute table. en using

# ¢ try in WKT tati ttribute table. Wh i

Copy selected rows to clipboard fyom the Attribute table dialog, this has the result that the coordinates
of points or vertices are also copied to the clipboard.

o Attribute table behaviour 1% . There are three possibilities: ‘Show all features’;, ‘Show selected
features’ and ‘Show features visible on map’.

o Attribute table row cache [1:99_*1 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.

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

Ncrounukn JAaHHDbIX

[]¥)

o Hcrxamo ucmouHuky daHHoLT 68 NaHeay 0003pesamens . [Ipegnaraercsa asa meroma: «Ilo pac-

mupennios u «Ilo comepkuMomy».

i

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

are possible.

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

— ‘Always’: Always ask (if there are existing sublayers)

— ‘If needed’: Ask if layer has no bands, but has sublayers

‘Never’: Never prompt, will not load anything

‘Load all’: Never prompt, but load all sublayers

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

) o Jlobasasmo caou PostGIS 060THBM WEAUKOM U 8KANYUMND PACUIUDEHHYN 6bLOOPKY

. i Llobasasmo crou Oracle 080TUHbBIM WEAUKOM U SKANOYUTNG PACUUPEHHYIO 8bl00PKY

9.3.4 Bknapgka «Otpucoska»

Rendering behaviour
. & By default new layers added to the map should be displayed
. & Enable back buffer
= Use render caching where possible to speed up redraws
. & Enable feature simplication by default for newly added layers

. & Simplify on provider side if possible

IlapameTpbl OTpUCOBKU
. & Pucosamsv czaasicenmnvie AuHuY (CHUMCAEM CKOPOCTD 0OMPUCOSKY)

. & Fiz problems with incorrectly filled polygons
PacTpnr

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

e Single band gray EF . A single band gray can have ‘No stretch’, ‘Stretch to MinMax’, ‘Stretch
and Clip to MinMax’ and also ‘Clip to MinMax’.

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

e Multi band color (>byte/band) 19 Options are ‘No stretch’, ‘Stretch to MinMax’, ‘Stretch and
Clip to MinMax’ and ‘Clip to MinMax’.

e Limits  (minimum/mazimum,) ™. Options are ‘Cumulative pixel count cut’,
‘Minimum /Maximum’, ‘Mean + /- standard deviation’.

o I'paruyvl cpesa ¢ HaxonseHuem

o Mnooicumenv cmandapmmozo OMKAOHEHUA

Oriaagka

. = Map canvas refresh

9.3.5 Bknagka «Kaprta v nerenga»

Bueluuit Bug 1Mo yMoJI9aHUIO

Border color @ Change

e YcramnoButh I[eem ewvideserus u Ileem pona

Border color @ Change

Jlerenaa

o 1o deotinomy weauky wa caoe 6 sezende dhi

TabINILy aTPHUOYTOR.

MOXKHO OTKPbIBATb CBOICTBA CJI0s WJIA OTKPbIBATb

e The following Legend item styles are possible:
- Buisodums umena caoée ¢ nponucrotli 6yxen
= Buideasamv caou nosYyHCUpHoLM WPUGmMom
_ = Buideasamv epynnos NOAYHCUPHOIM WPUHMOM
= Toxasvieamv 6 sezende ampubymov, KAGCCUPUKAUUY
- & Co3dasamb 3HAUKY 0AL PACPOBHLT CAOES

= Llobasasmb HOBBLE CAOU 8 BVLOPAHHYIO UAU MEKYULYI 2PYNNY

9.3.6 Bknagka «WNHcTpymeHTbI»

Identify

. 4 Open identify results in a dock window (QGIS restart required)

e The Mode setting determines which layers will be shown by the Identify tool. By switching to ‘Top
down’ or ‘Top down, stop at first” instead of ‘Current layer’, attributes for all identifiable layers
will be shown with the Identify tool. In QGIS 2.2. you can now use a ‘Layer selection’ option so
that you can choose with the left-mouse menu which layer you want to identify (see the “Project
properties” section under ITpoexmuwi to set which layers are identifiable).

. & Open feature form, if a single feature is identified
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e Define Search radius for identifying and displaying map tips as a percentage of the map width
NMucTpymMeHT nusmepeHuii
e YcranoButh I[eem sumuy 1T MHCTPYMEHTOB U3MEPEHMUIA

e YcTaHoBUTH 9uCJIO JlecAmuuHnT 3HaK08

. & Coxpanams bazosvie edumnuyb
o Preferred measurements units L2 (‘Meters’, ‘Feet’, ‘Nautical Miles’ or ‘Degrees’)‘

e Preferred angle units \2! (‘Degrees’, ‘Radians’ or ‘Gon’)

IIpokpyTka m macurrabupoBanue

o ™
e 3anars Jleticmeue npu npokpymKe KoAeca MoluLl o («¥YBesuuurb», «YBEJIUIUTh U IIEHTPUPO-
BaTb», «YBEJIUYUTD B LIOJIOKEHUU Kypcopay, «Huuero»)

e YcranoBuTh Paxmop ysesuverus JJis KOJIECA MbIIIH
MacrrrabHbIi psi,

Here, you find a list of predefined scales. With the [4+] and [-] buttons you can add or remove your
individual scales.

9.3.7 Composer Menu

Composition defaults
You can define the Default font here.

Grid appearance

e Define the Grid style £ (‘Solid’, ‘Dots’, ‘Crosses’)
e Define the Color-...
Grid defaults
e Define the Spacing 120
e Define the Grid offset 1% %! for x and y
e Define the Snap tolerance .90 <
Guide defaults

e Define the Snap tolerance .90 <

9.3.8 Bknagka «Ouudposka»

Cospganmne 06'beKTOB
. [ Omramouumos 8cnaviearulee 0kHo 6600a ampubymos das kastcdozo co30a6aemozo 00BeKMa

° i Henoavszosamsd nocaednue 66e0EHHBLE 3HAMEHUSA

o 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.

PesunoBag HUTH
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o Yeramosuth Toauwuny sunuy 00 €l ITeem sunuu Border color @ Change

JJId «PE3NHOBON HUTH»

Ilpunnunanune
. & Omxkpueams napamemps. NPUAUNGHUL 60 BCTNPAUBLEMOM OKHE (Mmpebyemcs nepe3anyck)

o YcranoButh Peotcum NPusunaHus no YmoawaHuo ™ («K Bepummnam», «K cermenram», «K
BEPIIMHAM U CErMEHTaM», «BhIkrouenas )

e VCTaHOBHUTH Hopoe NPpUAUNAHUA N0 YMOAYGHUN B €IUHUIAX KAPTHI UJIN MUKCEIAX

e YcranoBurh Paduyc noucka daa pedaxmuposarus sepwun 20 Y (B eauHANAX KAPTHI WIIH THKCE-
JISIX)

Mapxkepbl BepIInH
. & Hoxasvieams mapreps, MOALKO 0Ad 6bLOPAHHHLT 00BeKMO6

e VYcranosuth Cruab maprepa alhd («ITepekpectue» (mo ymomuanuio), «Iloaynpo3padnsrii Kpyrs»
unmu «Be3 mapkepa»)

e 3anars Pasmep mapkepa 100 Sl
IlapanuienbHble KPUBBIE
The next 3 options refer to the & Offset Curve t0] in JJonoanumenrvuvie dynryuu oyugposru. Through

the various settings, it is possible to influence the shape of the line offset. These options are possible
starting from GEOS 3.3.

e Join style
e Quadrant segments

o Miter limit

9.3.9 Bknaaka «GDAL>»

GDAL is a data exchange library for raster files. In this tab, you can FEdit 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.

9.3.10 Bknagka «Cucrema kKoopaunHat»

Cucrema KOOPpAWHAT JJisi HOBBIX IIPOEKTOB
e ' Don’t enable ‘on the fly’ reprojection
o 2 Automatically enable ‘on the fly’ reprojection if layers have different CRS

e ' Enable ‘on the fly’ reprojection by default
o (Cozdasamv HOBble NPOEKMbL 8 YKA3ZAHHOUT cucmeme KoopIuHam
Cucrema KOOpAMHAT [Jisi HOBBIX CJIOEB

This area allows you to define the action to take when a new layer is created, or when a layer without a
CRS is loaded.

o ' Banpawueams cucmemy Koopounam
o ' Ucnoavdosams cucmemy KooOpOUHAM NPOEKMG

o % Hcnoav3osamv yka3aHHYW Cucmemy KoopouHam
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Default datum transformations

. & Ask for datum transformation when no default is defined

e 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’.

9.3.11 Locale Menu

° i I_[epeonpede/wmb CUCTNEMHLU A3bLK T HS’(JI,K', UCTI,O/L’bSyeMTJL’l'l BMECTNO CUCTMEMHO20

o JlomoHuTenbHasgs HHGOPMAIINASA O CHCTEMHOM S3BIKEe

9.3.12 Network Menu

O06i1ue

e 3amarh Adpec noucKa WMS-cepsepos,no YMOJTIaHUIO HCIIOJIB3YEeTCS
http://geopole.org/wms/search?search=\/1\&type=rss

e Ycranosurb Tatimaym das cemeswz 3anpocoé (mc). 3nadenue no ymosdanuo — 60000

e Hacrpourb Bpems axmyasvnocmu dannoie WMS-C/WMTS no ymosvanuro (wacet). 3nauenue 1o
yMomdaHmio — 24 Jaca.

e Define Max retry in case of tile request errors
e Define User-Agent
ITapaMeTpbl K3IMIMPOBaHUS

Sagars Kamanaoe u Pazmep Ka1a.

. & Hcnoavsosamsv npokcu-cepsep 0ai 6Hewnur coedurenul 1 HACTPOUTH MOJIA «¥Y3ei», «IlopTs,
«Ilomb3oBarenny, n «Ilapombs.

e YcranoButh Tun npokcu %) & coorsercrmm ¢ KOH(pUryparmeii ceTn.
— Default Prozy: npokcu olpeie/sercd HaCTPORKaMU IPUJIOZKEHMST

— Socks5Prozy: Obmmit mpokcu mjis jgroboro suga cessu. [lomgmep:kuBatorcs TCP, UDP, npu-
Bsi3Ka K HOPTY (BXOJMIINE COEIUHEHUS) U ABTOPU3AIHSI

— HttpProxy: peamusoBan ¢ ucnonb3oBanueMm Komauipl «CONNECT», nmommepkuBaer TOILKO
ucxonsmue TCP coenunenust; Mo1/1epKUBaeT aBTOPU3AIMIO

— HitpCachingProzy: Implemented using normal HTTP commands, it is useful only in the
context of HT'TP requests.

— FtpCachingProxy: Implemented using an FTP proxy, it is useful only in the context of FTP
requests.

Excluding some URLSs can be added to the text box below the proxy settings (see Figure Network Tab).

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

Coser: Hcnosbp30BaHne MPOKCHU-CEPBEPOB

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.
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Options | Network
S

. General General B
;{g- System WMS search address |http:ﬁgeopole.org{wmsfsearch?search:%‘1 &type=rss
E= Data Sources Timeout for network requests (ms) | 60000 -

Rendering Default expiration period For WMS-C/WMTS tiles (hours) | 24

)] Canvas & Max retry in case of tile request errors | 3
Legend

[EN map Tools

User-Agent |Mozilla/5.0 |

* Composer Cache settings
[ ¢] e it Directory |/home/alexandre/.qgis2/cache/ | | |

Size [KiB] | 51200 2| clear |

A+ GDAL

{ Use proxy for web access

Host [localhost |

Port |64609 |
g"é Network

User | |

Password | |

Proxy type | DefaultProxy &

Exclude URLs (starting with)
WWw.proprietary-gis.com

Add Remove
Help Cancel @

Puc. 9.4: Hacrpoiika npokcu-cepsepa B QGIS
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MOKHO HACTPOUTD LIAPAMETPBI B COOTBETCTBUAU CO CBOMMHU HOTPEOHOCTsMU. BHECEHME HEKOTOPBIX M3Me-
HeHuit MOXKeT moTpeboBaTh mepe3anycka QGIS g ux npumenenwus.

o D Settings are saved in a text file: $HOME/ . config/QGIS/qgis. conf

. X You can find your settings in: $HOME/Library/Preferences/org.qgis.qgis.plist
e £7 Settings are stored in the registry under: HKEY\CURRENT_USER\Software\QGIS\qgis

9.4 Hacrtpoiika uHTepdeiica

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

q% Expand All Collapse All Select All

& Enable customization

Object name Label Descriptior |-
& mToggleExtentsViewButton ||
¥ [& Toolbars
» & mAdvancedDigitizeToolBar Advanced D...
» B mAttributesToolBar Attributes
PR = S NI T N [ ST I, -
L]
| Reset | | Apply || Cancel | I oK ]

Puc. 9.5: Tnamor «Hactpoiika uatepdeiicas é

QGIS Customization is divided into five groups. In Cif Menus, you can hide entries in the Menu bar. In
) Panel, 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 ITaneau

uncmpymenmos). In the & Status Bar, features like the coordinate information can be deactivated. In

) 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 %@ Switch to catching widgets in main application ' voy 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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Masa 10

Pab6ora c npoekynsamn

QGIS 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.

10.1 O6G30p noapep>xkn Npoekuunii

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 IToavszosamenvcrue cucmemv, koopdurnam 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 .prj 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
* Project Properties dialog under the Project (Gnome, OS X) or Settings (KDE, Windows) menu.

10.2 Hactpoiika cuctemsbl KOOpAMHAT MO YMOJIHaHUIO

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.

Ha pucyske figure projection 1 mokazanbl BO3MOXKHbBIE BAPUAHTHI:

e & Prompt for CRS
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Options | CRS

o
\, General w Default CRS for new projects

;{:‘\_\ System () Don't enable 'on the fly' reprojection
@® Automatically enable 'on the Fly' reprojection if layers have different CRS

E= Data Sources
() Enable 'on the fly' reprojection by default

Rendering Always start new projects with this CRS
=] E;'S:i;& |EPSG:4326 - WGS 84 || select... |
IEN Map Tools w CRS for new layers
ﬁ Composer when a new layer is created, or when a layer is loaded that has no CRS :

@ Prompt for CRS
IE# Digitizing

() Use project CRS
1 GDAL () Use default CRS displayed below

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

w Default datum transformations

[ Ask For datum transFormation when no default is defined

(o)

Source CRS Destination Cl Source datum Destination datum transform

-

Help Cancel - OK

Puc. 10.1: Bknaaka «Cucrema KoopauHar» B auajore Hacrpoiiku QGIS &
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o . Ucnoavsosamsb cucmemy KOOanHdm npoexima

o ' 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 General Menu for
rasters and O6wue for vectors). If your layer already has a CRS defined, it will be displayed as shown
in Ceoticmea eexmoprozo cios .

CoBeT: YcTaHOBKa CHCTEMbI KOOpJaMHAT M3 CIINCKa CJIOEB

Right-clicking on a layer in the Map Legend (section Jlezenda) provides two CRS shortcuts. Set layer
CRS takes you directly to the Coordinate Reference System Selector dialog (see figure projection 2).
Set project CRS from Layer redefines the project CRS using the layer’s CRS.

10.3 lMepenpoeymnpoBaHne «Ha nety»

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 o Enable on the fly CRS transformation checkbox

in the CRS tab of the L‘l Project Properties dialog.
There are three ways to do this:

1. Buibepute nynkr % Ceoticmea npoexma B mento IIpoexm (Gnome, OS X) unu Yemanosku (KDE,
Windows).

2. Click on the @ CRS status jcon in the lower right-hand corner of the status bar.

3. Turn OTF on by default in the CRS tab of the Options dialog by selecting = Enable ‘on the
fly’ reprojection by default or Automatically enable ‘on the fly’ reprojection if layers have different
CRS.

If you have already loaded a layer and you want to enable OTF projection, the best practice is to open
the CRS tab of the Project Properties dialog, select a CRS, and activate the g Enable ‘on the fly’ CRS

transformation checkbox. The CRS status j.on will no longer be greyed out, and all layers will be

OTF projected to the CRS shown next to the icon.

The CRS tab of the Project Properties dialog contains five important components, as shown in
Figure projection 2 and described below:

1. Enable ‘on the fly’ CRS transformation — This checkbox is used to enable or disable OTF
projection. When off, each layer is drawn using the coordinates as read from the data source, and
the components described below are inactive. When on, the coordinates in each layer are projected
to the coordinate reference system defined for the map canvas.

2. Filter — If you know the EPSG code, the identifier, or the name for a coordinate reference system,
you can use the search feature to find it. Enter the EPSG code, the identifier or the name.

3. Recently used coordinate reference systems — If you have certain CRSs that you frequently
use in your everyday GIS work, these will be displayed in this list. Click on one of these items to
select the associated CRS.

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. PROJ.4 text — This is the CRS string used by the PROJ.4 projection engine. This text is
read-only and provided for informational purposes.
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Project Properties | CRS

\'.___.___ General Enable 'on the fly' CRS transformation

% CRS Filter

Recently used coordinate reference systems
[E¥ 1dentify layers - —

Coordinate Reference System Authority ID
%" Default styles * Generated CRS (+proj=aea +lat_1=55 +la... USER:100001
WGS 84 / Pseudo Mercator EPSG:3857
&3 ows server NAD27 / Alaska Albers EPSG:2964
@ WGS 84 EPSG:4326
av Macros Datum 73 / Modified Portuguese Grid EPSG:27493
e =TT T I ST P e =
B ; _
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 EPSG:2964
NAD27 / California Albers EPSG:3309

PN I S SR | T NPT,

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 =
+ellps=clrk66 +datum=NAD27 +units=us-ft +no_defs -

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

Puc. 10.2: Caoiicra npoekta s}

Coser: /ImanoroBoe okuo CsoiicTBa mpoekTa

If you open the Project Properties dialog from the Project menu, you must click on the CRS tab to view
the CRS settings.

Opening the dialog from the @ CRS status jeon will automatically bring the CRS tab to the front.

10.4 TlMonb3oBaTenbCKue CUCTEMbI KOOpPANHAT

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).

JlanHOe PYKOBO/ICTBO OIMCHIBAET MCIOIB30BAHNE Proj .4 u CBA3aHHBIX YTUIUT KOMAHIHOM cTpokn. Kap-
TorpaduUCKue IapaMeTpbl, UCIOJIb3yeMbIe B proj .4, OKUCAHbI B PyKOBOJACTBE U COBIIAIAIOT C UCIIOJIb3Y-

embivu B QGIS.

B nmamoroBom okue Onpedeserue noab306aMEALCKOT CUCTEMbL KOOPOUHAM TPEOyeTCss BCETO B Mapa-
MeTpa JJIsd OMpeIe/IeHrsT COOCTBEHHON MPOEKITHN:

1. A descriptive name

2. The cartographic parameters in PROJ.4 format
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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 |
MName: UTM 29 test
Parameters: +proj=utm +zone=29 +ellps=WGS84 +datum=WGS84
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 / WGS84 Destination CRS
North |38.4 4250 293,2132

East |-9.45 460 706,6723

Calculate

Cancel OK

Help

s

Puc. 10.3: Onpenenenne moab30BaTEIbCKON CHCTEMBI KOOPIMHAT

To create a new CRS, click the Add new CRS hytton and enter a descriptive name and the CRS
parameters.

Note that the Parameters must begin with a +proj= block, to represent the new coordinate reference
system.

You can test your CRS parameters to see if they give sane results. To do this, enter known WGS 84
latitude and longitude values in North and East fields, respectively. Click on [Calculate], and compare
the results with the known values in your coordinate reference system.

10.5 Default datum transformations

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 — s Options you can:

e set QGIS to ask you when it needs define a transformation using L2/ Ask for datum transformation
when no default is defined

e edit a list of user defaults for transformations.

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 L&/ Remember selection.
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O6o3zpesaTtens QGIS

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 MapInfo 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 Hnumezpayus ¢ GRASS GIS).

QGIS Browser

a0
{

A Refresh u@ Manage WMS LBB New Shapefile \, Set layer CRS

v ks shapefiles - Metadata | Preview @ Attributes
5 airports.shp
= alaska.shp General
2 builtups.shp i
2 grassland.shp Storage type of this layer
2 lakes.shp "
ESRI Shapefile
2 landice.shp P
= majrivers.shp Source for this layer
= pipelines.sh
= ﬁoppp shp P /home/alexandre/Dropbox/Trabalho/QGIS/qgis_sample_data/
8 railroads.shp shapefiles/airports.shp
(2 regions.shp Geometry type of the features in this layer
= rivers.shp .
2 storagep.shp Point
= swamp.shp The number of features in this layer
2 trails.shp
2 trees.shp 76
iy = tundrashp Editing capabilities of this layer
¥ WFs Add Features, Delete Features, Change Attribute Values, Add
2 MSSQL Afttributes, Delete Attributes, Create Spatial Index, Fast -
. BT =

Puc. 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.

A

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

Drag the panel into the legend window and release it.

Ilepeiinure Ha BRIaaky Obospesamens.

Browse in your filesystem and choose the shapefile folder from qgis_sample_data directory.
Press the Shift key and select the airports.shp and alaska.shp files.

Press the left mouse button, then drag and drop the files into the map canvas.
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7. Bbi3oBuTe KOHTEKCTHOE MEHIO CJ10s U BbibepuTe Bolbpams cucmemy koopdunam caos 0as npoexma
(em. paznen Paboma ¢ npoexyuimu).

L3
8. Haskmure kuHONKy o8 H0ombifl 0X5aT groGe B 0f1acTH KApThl OTOOPA3UIIHCH BCE CJIOW.

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 ® Browser (2), or select it
from Settings — Panels.
2. IlepemectuTe manesns Ha 06JACTH JIETEHIbL.

3. Ilepexiouurecs Ha okHo Obo3pesamens (2) u Haiinure Heobxomumbiil shape-daii.

4. Select a file with the left mouse button. Now you can use the oAdd Selected Layers jcon 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 & #Fitter fles g0 tion 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.

Start the QGIS browser

° ) B KOMAHJIHOW CTPOKE BHITTIOJTHUTE gbrowser

e £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 Memadarnwie). 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 Attributes tab.
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PaboTa c BeKTOpHbIMW JaHHbIMU

12.1 Moppep>xnBaemble chopmaThbi

QGIS uses the OGR library to read and write vector data formats, including ESRI shapefiles, MapInfo
and MicroStation 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 Jlumepamypa u ceouru na web-pecypen). The complete list is available at
http://www.gdal.org/ogr/ogr formats.html.

Ilpumeuanue: 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
* .k,

Pabora ¢ Bekropubimu garubiMu B popmare GRASS onucana B pazmene Humezpayus ¢ GRASS GIS.

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 Shape-daiinsi

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/).

Ha camom nmene, shape-gaitn cocront m3 HeCKOJBKHX (baitaoB pasubix ¢popmaros. M3 mux Tpm 06sa3a-
TEJIbHDBI:

1. .shp file containing the feature geometries
2. .dbf file containing the attributes in dBase format
3. .shx index file

Shapefiles also can include a file with a .prj suffix, which contains the projection information.
While it is very useful to have a projection file, it is not mandatory. A shapefile dataset
can contain additional files. For further details, see the ESRI technical specification at
http://www.esri.com/library /whitepapers/pdfs/shapefile.pdf.
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[ ob6asnenue shape-daiina k kaprte

To load a shapefile, start QGIS and click on the Add Vector Layer t,5]har button, or simply press
Ctrl+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 ‘

Puc. 12.1: duanor «/Io6aBuTh BEKTOPHBI CTOM» A

From the available options check “2/ 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 ET9 allows you to preselect some OGR-supported file
formats.

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

x Open an OGR Supported Vector Layer

|_f’| L4 Trabalho || Qals | qgis_sample_data | shapefiles

Places

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

Puc. 12.2: Tuasor «Orkpeire OGR-coBMecTrMbIit BEKTOPHBIH CIOI» )

Bei6op shape-daitna n3 cnucka u Haskarne KHonkn [OTkpbiTs] 3arpyxaer daitn B QGIS. Pucynok
Figure vector 3 memoncrpupyer QGIS nocie orkpoitus daitna alaska.shp.

Coset: IIBer cJiios

KazkmomMy BHOBb J00ABJIEHHOMY K KapTe CJIOK MPUCBAMBAETCS CIIydaiiHbiii 1Ber. Kcam ObLIO OTKPBITO
HECKOJIBKO CJIOEB, KaK/IOMY ITPUCBAUBAETCS CBOM IIBET, OTJUYHBINA OT JIPYTHUX.
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DEBERELR VRS ARRSR X Vot B

Layers E3]

v & (2 alaska
]

&

& coordinate: [1262229,4638386| Scale (17833418 | + | (& & Render EPsG:2964 (@

Puc. 12.3: QGIS ¢ 3arpyzxkennbivm shape-daitiom Assicku A

12.1. MNoppaepxusaembie popmatbi 69



QGIS User Guide, Bbinyck 2.2

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 legend and choosing Properties from the context menu. See section Braadrka «Cmuass
for more information on setting symbology of vector layers.

Coset: /lobGaBiieHue cJiosi MJIM MpPoeKTa co BHeITHero Hocureligd B OS X

On OS X, portable drives that are mounted beside the primary hard drive do not show up as expected
under File — Open Project. We are working on a more OSX-native open/save dialog to fix this. As a
workaround, you can type /Volumes in the File name box and press Enter. Then you can navigate to
external drives and network mounts.

yﬂy‘-ll_lJeHI/Ie npon3soanTesnibHOCTU

s yBenmdeHus MpOU3BOIUTETLHOCTH ITPU OTPUCOBKE shape-daiiia MOXKHO cO31aTh TPOCTPAHCTBEHHBIH
urgekc. [IpocTpancTBeHHBIN HHAEKC Yy dIIaeT CKOPOCTh OTPUCOBKU KAK MPU W3MEHEHUH MACIITada, Tak
U 1pU naHopaMupoBaHuu (Il€peMeleHnn CJIod B KAaKOM-jub0 HanpassieHuu 6e3 u3aMeHeHus Maciraba).
@ity TPOCTPAHCTBEHHOTO WHIEKCA, ncmoab3yemoro QGIS, nmeer pacmupenne . qix.

YT00OBI CO3MATH UHIEKC, HEOOXOIIMO:

e Load a shapefile by clicking on the VC; Add Vector Layer t,]har button or pressing Ctrl+Shift+V.

e 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.

e In the General tab, click the [Create Spatial Index] button.

Mpobaema 3arpyskun shape-daiina c daiinom .prj

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 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
.prj file with limited projection parameters, compatible with ESRI software, and a .qpj file, providing
the complete parameters of the used CRS. Whenever QGIS finds a .qpj file, it will be used instead of
the .prj.

12.1.2 Jobasnenue cnoa Maplnfo k kapre

‘v; To load a Maplnfo layer, click on the VE; Add Vector Layer t40lhar button; or type Ctrl+Shift+V,

change the file type filter Files of type 1 ‘Mapinfo File [OGR] (*.mif *.tab *.MIF *.TAB)’ and
select the MapInfo layer you want to load.

12.1.3 [Jobasnexune Ha kapty nokpbitus Arclnfo

VC; To load an ArcInfo Binary Coverage, click on the VE; Add Vector Layer to0lhar button or press
Ctrl+Shift+V to open the Add Vector Layer dialog. Select ‘2! Directory as Source type. Change the
file type filter Files of type 1 0 ‘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.
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12.1.4 Delimited Text Files

Tabular data is a very common and widely used format because of its simplicity and readability — data
can be viewed and edited even in a plain text editor. A delimited text file is an attribute table with each
column separated by a defined character and each row separated by a line break. The first row usually
contains the column names. A common type of delimited text file is a CSV (Comma Separated Values),
with each column separated by a comma.

Such data files can also contain positional information in two main forms:
e As point coordinates in separate columns
e As well-known text (WKT) representation of geometry

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:

1. The file must have a delimited header row of field names. This must be the first line in the text
file.

2. The header row must contain field(s) with geometry definition. These field(s) can have any name.

3. The X and Y coordinates (if geometry is defined by coordinates) must be specified as numbers.
The coordinate system is not important.

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 ITpumepvr darnvix):

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

Some items to note about the text file:

1. The example text file uses ; (semicolon) as delimiter. Any character can be used to delimit the
fields.

The first row is the header row. It contains the fields X, Y and ELEV.
No quotes (") are used to delimit text fields.

The X coordinates are contained in the X field.

AN

The Y coordinates are contained in the Y field.
Loading a delimited text file

Click the toolbar icon @ Add Delimited Text Layer iy the Manage layers toolbar to open the Create a Layer
from a Delimited Text File dialog, as shown in figure delimited text 1.

First, select the file to import (e.g., qgis_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 L&/ Custom delimiters, or by activating ‘2! Regular expression delimiter and
entering text into the Ezpression field. For example, to change the delimiter to tab, use \t (this is a
regular expression for the tab character).

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 ® pus
coordinates checkbox.

Finally, enter a layer name (e.g., elevp), 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.
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X Create a Layer from a Delimited Text File

File Name |/data/Dropbox/Trabalho/QGIS/qgis_sample_data/csv/elevp.csv | Browse... |
Layer name |elevp Encoding | UTF-8 & |
File Format ) CSV (comma separated values) @® custom delimiters ) Regular expression delimiter
[] comma & Tab [ Space [] colon & Semicolon
Other delimiters Quote |" Escape |"
Record options Number of header lines to discard | 0 ° | & First record has field names
Field options ["] Trim fields [] Discard empty fields [] Decimal separator is comma
Geometry definition @ Point coordinates - Well known text (WKT) ~) No geometry (attribute only table)
X field | X | YField | Y = | [ DMs coordinates
Layer settings [ Use spatialindex ["] Use subset index ["] watch File
X Y ELEV

1
2
3

Help

-300120 7689960 13 ||
-654360 | 7562040 52
1640 7512840 3 -

Cancel | oK

Prc. 12.4: Delimited Text Dialog O

There is also a helper option that allows you to trim leading and trailing spaces from fields — o Trim

fields. Also, it is possible to & Discard empty fields. If necessary, you can force a comma to be the

decimal separator by activating = Decimal separator is comma.

If spatial information is represented by WKT, activate the L2 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 L2 No geometry (attribute only table) and it will be loaded as an ordinal table.

Additionaly, you can enable:

. & Use spatial index to improve the performance of displaying and spatially selecting features.

) i Use subset index.

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

12.1.5 OpenStreetMap data

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.

3arpy3ka pgaHHbix OpenStreetMap

QGIS integrates OpenStreetMap import as a core functionality.

e To connect to the OSM server and download data, open the menu Vector — Openstreetmap —
Load data. You can skip this step if you already obtained an .osm XML file using JOSM, Overpass
API or any other source.

e The menu Vector — Openstreetmap — Import topology from an XML file will convert your .osm
file into a Spatialiite database and create a corresponding database connection.
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e 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 Spatialite geometry layer that you can add to your project by clicking

on the /% Add Spatialite Layer t,0]har button or by selecting the % Add SpatiaLite Layer... option
from the Layer menu (see section Cuou SpatiaLite).

12.1.6 Cnown PostGIS

PostGIS layers are stored in a PostgreSQL database. The advantages of PostGIS are the spatial indexing,
filtering 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.

Hactpoiika noakntouenus k 6ase gaHHbix PostGIS (PostgreSQL)

& The first time you use a PostGIS data source, you must create a connection to the PostgreSQL
database that contains the data. Begin by clicking on the 'D Add PostGIS Layer t,5lhar button, selecting

the .D Add PostGIS Lagyer... option from the Layer menu, or typing Ctr1+Shift+D. You can also open

the Add Vector Layer dialog and select “2! 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: A name for this connection. It can be the same as Database.

e Service: Service parameter to be used alternatively to hostname/port (and potentially database).
This can be defined in pg_service.conf.

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.

e ITopT: HOMED mOpPTA, KOTOPBI «ciyinaer» cepsep 6a3bl ganabix PostgreSQL. Ilo ymosaanuio uc-
OJIb3yeTcst TopT 5432

e Basza pgamubIx: nMs 6a3bl JAHHBIX

e 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: Only try an unencrypted SSL connection.
— Allow: Try a non-SSL connection. If that fails, try an SSL connection.
— Prefer (the default): Try an SSL connection. If that fails, try a non-SSL connection.

Require: Only try an SSL connection.
e Username: User name used to log in to the database.

e TTapoJsn: naposb, UCIIOIB3yEeMbIil BMECTE C UMEHEM NOAD30BAMEAS NI TOAKIIOYEHN K Oa3e JaH-
HBIX

Optionally, you can activate the following checkboxes:
. & Cozparnums noav3osamens
. & Cozxparnums napoarv
. & Hexams moavko 6 mabauye «geometry columnsy

. & Don’t resolve type of unrestricted columns (GEOMETRY)
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. & Hexamos moavko 6 creme «publics
. & Hokaszamov mabauys, 6e3 2eomempuu

o i Hcnoavszosamo pacuémmne memadanmie ma@»uum

Korza napaMerpbl yCTaHOBJIEHbI, MOXKHO IIPOBEPUTH COEJMHEHUE MyTéM HaxkaTus Ha KHOUKy [[IpoBe-
puUTH coenuHeHHe].

Coser: Ilosab3oBaTejbcKue HaCTpOﬁKH u 6e301macHOCTb

Depending on your computing environment, storing passwords in your QGIS settings may be a security
risk. Your customized settings for QGIS are stored based on the operating system:

o) The settings are stored in your home directory in ~/.qgis2.

o £7 The settings are stored in the registry.

[Oob6asneHue cnos PostGIS k kaprte

'ﬂ 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 Wmnopm dannwvix ¢ PostgreSQL for a
discussion on importing data into the database.

st orkpbitus cios PostGIS npoaenaiire ciemyronue maru:

e Ecnu muanor Jobasums carou PostGIS emgé He OTKPBIT, HAXKMHUTE KHOIKY 'D Mobasurs, croft PostGIS

Ha IIaHEJIM UHCTPYMEHTOB uiau HaxkMmuTe Ctrl+Shift+D.

e Bribepure coefyHeHNe M3 BHIMAIAONIETO CITHCKA W HAXKMHUTe KHOMKY [ITogkJrounTthes|
e Select or unselect ) Also list tables with no geometry.

e Optionally, use some i Search Options to define which features to load from the layer, or use the
[Build query] button to start the Query builder dialog.

e Haiimure cioit, KOTOpHIil XKejaeTe 10OABUTH B CIIUCOK JOCTYITHBIX CJIOEB

e Select it by clicking on it. You can select multiple layers by holding down the Shift key while
clicking. See section Koncmpykmop nouckoswix 3anpocoé for information on using the PostgreSQL
Query Builder to further define the layer.

e Haxkmure knouky [Job6aBurs|, 4robbl 400aBurh Cioi K Kapre

Coser: Ciou PostGIS

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.

HekoTtopbie ocobeHHocTu paboTbl co cnosimu PostgreSQL

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.
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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.

12.1.7 WUmnopTt gaHHbix B PostgreSQL

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

DB Manager

QGIS comes with a core plugin named DB Manager Tt can be used to load shapefiles and other data
formats, and it includes support for schemas. See section Modyav «DB Managers for more information.

shp2pgsql

PostGIS includes an utility called shp2pgsql that can be used to import shapefiles into a PostGIS-
enabled database. For example, to import a shapefile named lakes.shp into a PostgreSQL database
named gis_data, use the following command:

shp2pgsql -s 2964 lakes.shp lakes_new | psql gis_data
This creates a new layer named lakes_new in the gis_data database. The new layer will have a spatial

reference identifier (SRID) of 2964. See section Patoma ¢ npoexyusmu for more information on spatial
reference systems and projections.

CoBet: Dkcmopt HabopoB gaHHbIX u3 PostGIS

Like the import tool shp2pgsql, there is also a tool to export PostGIS datasets as shapefiles: pgsql2shp.
This is shipped within your PostGIS distribution.

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

g mvnopra shape-daiina B PostGIS npogenaiite cienyoree (B &)

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

This will import the shapefile alaska.shp into the PostGIS database postgis using the user postgres
with the password topsecret on host server myhost.de.
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Note that OGR must be built with PostgreSQL to support PostGIS. You can verify this by typing (in
b)

ogrinfo --formats | grep -i post

If you prefer to use PostgreSQL’s COPY command instead of the default INSERT INTO method,
you can export the following environment variable (at least available on B and X)

export PG_USE_COPY=YES

ogr2ogr does not create spatial indexes like shp2pgsl does. You need to create them manually, using
the normal SQL command CREATE INDEX afterwards as an extra step (as described in the next
section Ioeviwenue npouseodumensbHOCUL).

MosblwieHue npon3soanTesIbHOCTIU

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).

Huke npesncrasien nopsnok cosganusa GiST-unnekca:

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

3amerbre, 9TO A OOMBIIMX TAGIHUIL CO3MAHAE WHIEKCA MOMKET 3aHSATh MPOJOJIKATENBHOE BpeMs. 11o-
cJle CO3MIAHNS WHIEKCA CJIeIyeT MPOM3BECTH BBIMOJHUTH KoMaHay VACUUM ANALYZE. /lomomHHTEIbHYIO
undopmanuio moxkuo naiiru B gokymenranuu K PostGIS (POSTGIS-PROJECT Jlumepamypa u ccouru
na web-pecypcent).

Ipusesém npumep cozpanusa GiST-ungekca (42):

gsherman@madison:~/current$ psql gis_data
Welcome to psql 8.3.0, the PostgreSQL interactive terminal.

Type: \copyright for distribution terms
\h for help with SQL commands
\? for help with psql commands
\g or terminate with semicolon to execute query
\q to quit

gis_data=# CREATE INDEX sidx_alaska_lakes ON alaska_lakes
gis_data-# USING GIST (the_geom GIST_GEOMETRY_QOPS);
CREATE INDEX

gis_data=# VACUUM ANALYZE alaska_lakes;

VACUUM

gis_data=# \q

gsherman@madison:~/current$

12.1.8 BekTopHble cnou, nepecekatouime gonroty 180°

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.
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A work-around is to transform the longitude values using PostGIS and the ST Shift Longitude
function. This function reads every point/vertex in every component of every feature in a geometry, and
if the longitude coordinate is < 0°, it adds 360° to it. The result is a 0° - 360° version of the data to be
plotted in a 180°-centric map.

s‘q

Puc. 12.6: Kapra, nepecekaromiast monrory 180°, nmocse npumenenust yukunn ST Shift  Longitude

Ncnonb3osaHue

e Import data into PostGIS (HAmnopm dannwz 6 PostgreSQL) using, for example, the DB Manager
plugin.

e Use the PostGIS command line interface to issue the following command (in this example,
“TABLE” is the actual name of your PostGIS table): gis_data=# update TABLE set
the_geom=ST_Shift_Longitude(the_geom) ;

e If everything went well, you should receive a confirmation about the number of features that were
updated. Then you’ll be able to load the map and see the difference (Figure vector 5).

12.1.9 Cnown SpatialLite

ﬁ: The first time you load data from a SpatiaLite database, begin by clicking on the ﬁl

Add Spatialite Layer tqq]har button, or by selecting the ﬁi 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 .sqlite extension.

If you want to save a vector layer to SpatiaLite format, you can do this by right clicking the layer
in the legend. Then, click on Save as.., define the name of the output file, and select ‘SpatiaLite’
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as format and the CRS. Also, you can select ‘SQLite’ as format and then add SPATIALITE=YES in
the OGR data source creation option field. This tells OGR to create a SpatiaLite database. See also
http://www.gdal.org/ogr/drv_sqlite.html.

QGIS rakxke momepKUBaeT OOHOBIIIEMbIE TIPEICTaBIeHns B 6a3ax qaHHBIX Spatialite.

Co3pgaHue HoBoro ciios Spatialite

IIpomecc co3manns HOBBIX CI0EB B 6a3e Spatialite omumcan B pazzmene Cosdanue nosozo caosn SpatiaLite.

CoBer: Moaynu mis paborsl ¢ JaHHbIMuU SpatiaLite

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 Cnou MSSQL Spatial

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

begin by clicking on the E Add MSSQL Spatial Layer ¢qolhar button or by selecting the R Add MSSQL
Spatial Layer-... option from the Layer menu, or by typing Ctrl+Shift+M.

12.1.11 Oracle Spatial Layers

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.

Hactpoiika noakntouenus k 6ase ganHbix PostGIS (PostgreSQL)

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 t0]har button, selecting the

!: Add Orcale Spatial Layer... option from the Layer menu, or typing Ctr1+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: A name for this connection. It can be the same as Database
e Database: SID or SERVICE NAME of the Oracle instance.

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.

e ITopT: HOMED TIOpTA, KOTOPBIH «Caymmaers cepsep 0a3wl manubix Oracle. [To ymomganuio ucmomb-
3yerca nopT 1521.

e Username: Username used to login to the database.

e ITapoJss: naposb, UCIIOIB3yEeMbIll BMECTE C UMEHEM TOADI30SAMEAS NI IOAKIIOYEHN K 0a3e JaH-
HBIX

Optionally, you can activate following checkboxes:

° = Save Username Indicates whether to save the database username in the connection
configuration.
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. & Save Password Indicates whether to save the database password in the connection settings.

= Only look in meta data table Restricts the displayed tables to those that are in the
all_sdo_geom metadata view. This can speed up the initial display of spatial tables.

L Only look for user’s tables When searching for spatial tables, restrict the search to tables that
g
are owned by the user.

. & Also list tables with no geometry Indicates that tables without geometry should also be listed
by default.

. & Use estimated table statistics for the layer metadata When the layer is set up, various metadata
are required for the Oracle table. This includes information such as the table row count, geometry
type and spatial extents of the data in the geometry column. If the table contains a large number
of rows, determining this metadata can be time-consuming. By activating this option, the following
fast table metadata operations are done: Row count is determined from all_tables.num_rows.
Table extents are always determined with the SDO_ TUNE.EXTENTS OF function, even if a
layer filter is applied. Table geometry is determined from the first 100 non-null geometry rows in
the table.

. . Only existing geometry types Only list the existing geometry types and don’t offer to add others.

Korna napaMerpsl yCraHOBJIEHbI, MOXKHO IIPOBEPUTH COEJMHEHUE MyTéM HaxkaTus Ha KHouky [IIpoBe-
pPUTH coenuHeHHeE].

Coser: Ilosb3oBaTesbcKue HaCTpOﬁKI/I u Ge301acHOCTb

B 3aBECHMOCTHE OT HCIIONB3ye€MOil ONMEPAIIMOHHON CHCTEMBI M HACTPOEK KOMIBIOTEPA, XPAHEHNE AP0 B
nacrpoiikax QGIS moxker coznaBarh yrpo3y Gesonmacuoctu. QGIS xpanur mosb3oBarerbCKue HACTPONKT:

) The settings are stored in your home directory in .config/QGIS/QGIS2.conf.

o £7 The settings are stored in the registry.

Loading an Oracle Spatial Layer

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.

To load a layer from Oracle Spatial, perform the following steps:

o If the Add Oracle Spatial layers dialog is not already open, click on the Q;l Add Oracle Spatial Layer

toolbar button.

e Buibepure coepunenne u3 BblIAJAAIONIErO CUCKA U HaxKMuTe KHOUKY [[lomkirounrbes]
e Select or unselect o Also list tables with no geometry.

e Optionally, use some g Search Options to define which features to load from the layer or use the
[Build query] button to start the Query builder dialog.

e Haiinure coit, KOTOpBIi 2Keytaere 106ABUTH B CIIMCOK JOCTYIIHBIX CJIOEB

e Select it by clicking on it. You can select multiple layers by holding down the Shift key while
clicking. See section Koncmpyrmop nouckoswz sanpocos for information on using the Oracle Query
Builder to further define the layer.

e Haxxmure knouxy [Jo6aBurs|, 4robbl g06aBurh Cioi K Kapre

Coser: Oracle Spatial Layers
Normally, an Oracle Spatial layer is defined by an entry in the USER SDO_ METADATA table.
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12.2 CgoiicTBa BEKTOPHOro cJjios

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 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.

Layer Properties - regions | General

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

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

~

Data source encoding | System -

E= Fields

w Coordinate reference system

Q'_;'/ Rendering
. Display
@ Actions

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

| Create spatial index | | Update extents |

= g
+ 4 Joins v Scale dependent visibility
Maximum @ [ 5 247 a3 ¢ 481 Minimum
[ER® piagrams (inclusive) ¢ S (exclusive) ¢
Current Current

G’ Metadata

w Feature subset

| Query Builder |

| Load Style ... || Save AsDefault || Restore DefaultStyle || Save Style v |
| Help | __Apply || cancel || oK |
Puc. 12.7: CoiicTBa BEKTOPHOIO CJI0s 14}

12.2.1 Bknaaka «Ctunb»

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.

Ortpucoska

e Layer transparency : You can make the underlying layer in the map canvas
visible with this tool. Use the slider to adapt the visibility of your vector layer to your needs. You
can also make a precise definition of the percentage of visibility in the the menu beside the slider.
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e 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.

— Soft light: 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.

Otpucoska (Tun nereHgbl)

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 [Symbol]
button, which gives access to the Style Manager (see section vector style manager). The Style Manager
allows you to edit and remove existing symbols and add new ones.

CoBer: N3MmeHneHne HECKOJbKNUX CTUJIEH

The Symbology allows you to select multiple symbols and right click to change color, transparency, size,
or width of selected entries.
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OTpucoBKa OOBIYHBIM 3HAKOM

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.

Layer Properties - rivers | Style

o w Layer rendering

‘. General
Layer transparenc G 0
& shyle y parency .
Layer blending mode | Normal * | Feature blending mode | Normal
€1 Labels
B Fields | & single symbol  * |
g‘*’ Rendering Unit | Millimeter = |
. Display IoEEnEeEenent Transparen(y()%l:'l width | 1,50000 -
Color |
@ Actions e
saved styles -

4 symbol layers
¢ Joins

¥ 1m1 Line e h B e .
R Diagrams 1EE

¢ e Marker line
Bridlewz Canal Canal ri [&ili3adll Crossing Cycle p

rf Metadata

Dam Ditch Drain  Floodwa Footpatl Jetty

Living s/ LockedR Motorw: Motorw: Pedestri Primary

(@ | = o = Construction road | symbol ¥ | Advanced ~ |
| Load Style ... || saveAsDefault || Restore Default Style | | Save Style v |
| Help |  Apply || cancel || 0K |

Puc. 12.8: Single symbol line properties o)

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.
The following settings are possible:

e Point layers:

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

o Colors

o Size

o QOutline style
o Qutline width

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

e Data defined properties ...

e Line layers:

e Symbol layer type: Here you can use Simple Lines and Marker Lines.
e Color

e Pen width

o Offset

e Pen style

e Join style

o Cap style

. Use custom dash pattern
e Dash pattern unit

e Data defined properties ...

e Polygon Layers:

o Symbol layer type: It’s possible to use Centroid Fill, Gradient Fill, Line Pattern Fill, Point Pattern
Fill, SVG Fill, Simple Fill and two Outlines (Marker line and Simple line).

o Colors

o Fill style

e Border style

e Border width

o Offset X,Y

e Data defined properties ...

‘Gradient Fill” Symbol layer type allows you to select between a L2/ 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.

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

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. After having made any needed changes, the symbol can

be added to the list of current style symbols (using [Symbol] EF 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 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. With the Style manager from the [Symbol] %) menu you can administer your symbols. You
can @ add itemj o oedit item7 [E] remove item and 1 share item' ‘Marker’ symbols, ‘Line’ symbols, Fill’

patterns and ‘Color ramps’ can be used to create the symbols (see defining symbols). The symbols are
then assigned to ‘All Symbols’, ‘Groups’ or ‘Smart groups’.
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OTpI/ICOBKa. YHUKaJbHbIMH 3HAQYECHUAMN

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:

e The attribute (using the Column listbox or the €. Set column expression function)
e 3uax (B muanore Bubop ycao6nozo 3naxa)
e The colors (using the Color Ramp listbox)

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.

Pucynok figure symbology 2 mimocTpupyeTr InaJjior OTPUCOBKH YHUKAJILHBIMU 3HAYEHNUSIMA HA TPHUMeE-
pe CI0s1 peK m3 JAEeMOHCTPAIMOHHOTO Habopa manHbix QGIS.

Layer Properties - rivers | Style

M

:  General w Layer rendering

Layer transparenc 8 ]
& style y parency
Layer blending mode | Normal * | Feature blending mode |Normal =
€ Labels ) : ' i
B8 Fields | £ Categorized &
/s . Column | NAM v || & |
4 Rendering —
. Symbol | == Change... | colorramp | M color Brewer Accent8 = | [ Invert
- Display - : - -
@ : Symbol = Value Label
g~ Actions AGASHASHOK RIVER AGASHASHOK RIVER
) 1_ Joi AGIAPUK RIVER AGIAPUK RIVER
ons AKLUMAYUAK CREEK AKLUMAYUAK CREEK
IER Diagrams ALAGMNAK RIVER ALAGMNAK RIVER
g ALATNA RIVER ALATNA RIVER
fi' Metadata AMBLER RIVER AMBLER RIVER
- AMERICAN RIVER AMERICAN RIVER -
[ Classify ‘ | Add || Delete || Deleteall | Join | Advanced v |
| Load Style ... || saveAsDefault || Restore DefaultStyle | | Save Style v
| Help | | _Apply || Cancel || OK

Puc. 12.9: Onmuu OTPUCOBKH «I'PAIyHPOBAHHBIM 3HAKOM » &

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.

The cpt-city option opens a new dialog with hundreds of themes included ‘out of the box’.
OTpucoBka rpaJgyupoBaHHBIM 3HAKOM

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:
e The attribute (using the Column listbox or the £ Set column expression function)

e 3nak (B nuamore Bubop ycro6mozo 3nara)
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: Gradient color ramp

Color 1 | @ change... ]
Color 2 | B change... J
Type | Continuous i
Multiple stops
Color Offset (%) v | Addstop |
B #0000FF 25
#55FF00 50 | Bemave stop |
#FFFFOOD 75
Preview
Information | Cancel | [ﬁ&

Puc. 12.10: Example of custom gradient color ramp with multiple stops

>

: cpt-city color ramp

Selections by theme All by author
e All Ramps (592)
All Ramps Il . FE W EFE =
Bathymetry dkbluered summer cbacBrBG  cbacBrBG11
Blues
Discord
» Diverging
» Greens cbacPiYG cbacPRGn cbacPuor cbacRdBu
Greys
» QGIS l
Precipitation
» Reds cbacRdGy  cbacRdYlBu cbacRdyYlGn cbacSpectral
Temperature
Topography
Topography/bathymetry
Top of the (cpt) palettes cbcBreG c3t1 c3t3 garish14
Top of the (svg) palettes
» Transparency
Selection and preview | Information
Palette
Path |
License |

[] save as standard gradient

| Help

J |

Cancel |

Puc. 12.11:

>

cpt-city dialog with hundreds of color ramps
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Layer Properties - majrivers | Style

S w Layer rendering

.. General
Layer transparenc A 0
& shle y parency
Layer blending mode | Normal * | Feature blending mode |Normal
€7 Labels ; i )
E Fields | * Graduated :.I
y . Column | LENGTH [ v (18]
4 Rendering (S
. Symbol | Cchange... | Classes | 5 N
- Display - :
colorramp |IF W RdYlGn < | [ Invert Mode | Equal Interval =
@ Actions i i i :
Symbol = Value Label
+ % Joins - 0.0000- ... 0.0000 - 15240.8438
. 15240.8... 15240.8438 - 30481.6876
IER Diagrams 30481.6... 30481.6876 - 45722.5314
= d 45722.5... 45722.5314-60963.3752
) Metadata - 60963.3... 60963.3752 - 76204.2190
| Classify || Addclass || Delete || Deleteall | | Advanced ~ |
| Load Style ... || saveAsDefault || Restore DefaultStyle | | Save Style v
| Help | _ Apply || cancel || oK |

Puc. 12.12: Onuun OTPUCOBKHU «YHUKAJIHHBIMUA 3HAYEHUSIMU> &

e The colors (using the Color Ramp list)

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:

e Equal Interval

o Kpanruim

e Natural Breaks (Jenks)
e Standard Deviation

e Pretty Breaks

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

Pucynoxk figure symbology 4 mamocTpupyer Auajor OTpUCOBKHA IPA/IyHPOBAHHBIM 3HAKOM HA ITPHMEpPE
CI0s PeK U3 JIEMOHCTpaImonHoro Habopa manubx QGIS.

CoBer: Thematic maps using an expression

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 €. Set column
ezpression 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.

OTpI/ICOBKa Ha OCHOBe€ IIpaBuJI

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.

Pucynok figure symbology 5 mimocTpupyeT Auajor OTPUCOBKHU IO 33/aHHBIM IIPABUJIAM HA IPUMEpE
CN0s PeK U3 JIEMOHCTpaImoHHoro Habopa manubx QGIS.
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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 Kaavkyasmop noseti).
Since QGIS 2.2, you can create a new rule by copying and pasting an existing rule with the right mouse
button. Also since QGIS 2.2, you can use the ‘ELSE’ rule that will be run if none of the other rules on
that level match.

Layer Properties - majrivers | Style

S

' General w Layer rendering

Layer transparenc & 0
& style y parency
Layer blending mode | Normal « | Feature blending mode |Nermal =
€ Labels ) : ' !
ES Fields | Rule-based & |
/s . Label Rule Min. scale Max. scale Count Duplicate count
4 Rendering
"LENGTH" <2000 2466 2466
& oisplay "LENGTH" >= 2000 2888 2888
— ELSE 5354 5354
{.@ Actions
+ 4 Joins —
| ® | 1.2 || @ || Refine current rules Count features | Rendering order... |
[ER® piagrams
Load Style ... || SaveAsDefault || Restore Default Style || Save Style v |
1 Metodata Help | |_Apply || Cancel || OK

Puc. 12.13: Onuumu OTPUCOBKHU «IIO IPABUJIAM > &

CMemeHHe TOYeK

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.

Coset: Export vector symbology

You have the option to export vector symbology from QGIS into Google *.kml, *.dxf and MapInfo *.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.

12.2.2 lMoanucwu

b
The 8 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:

o Text

e Formatting
e Buffer

e Background
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\ General

€7 Labels

E= Fields

. Display

@ Actions
4 .

¢ % Joins

= Diagrams

f’;‘ Metadata

Layer Properties - airports copy | Style

w Layer rendering
Layer transparency I'\:I |0—
Layer blending mode | Normal : | Feature blending mode | Normal &)
| Point displacement : |
Center symbol: | e |
Renderer: | % single symbol 3
| Renderer settings... |
Displacement circles
Circle pen width: | 0,40 :
Circle color: ]
Circle radius modification: | 0,00 -
Point distance tolerance: | 0,0000100 -
Labels
Label attribute: | None S
Label font...
Label color: . 1
[ Use scale dependent labelling
max scale denominator: -1
| Load Style ... || SaveAsDefault || Restore DefaultStyle | | Save Style v
Help | Apply || cCancel | E}

Puc. 12.14: duanor «Cwmernenne T049eK» A
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e Shadow
e Placement
e Rendering

Let us see how the new menus can be used for various vector layers. CosgaHme moamnmcei OJist
TOYEYHBIX CJI0EB

abo

Start QGIS and load a vector point layer. Activate the layer in the legend and click on the
Layer Labeling Options jcop ip 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 Text 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 o 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 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 Offset angle depends

on the orientation of the label. If you choose the 4 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 L&/ 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 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 4 Discourage labels from covering features.
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Layer labeling settings

Project Edit View Layer Settings Plugins WVector Raster Da
= =2y oy <7 [ Labelthislayer with |[NAME =|| €. | | € |
DEBERLEXR VRS ARRBAY e Al
&3 » Text/Buffer sample
2 Q D0 o ~ A §
w B }“D fl') & ! ;] 2>~ L f‘d 4 R GC\‘, - lorem ipsum ||
abe| m‘ uh“ 1:.% ‘m:‘ m:j ahl L
Tsnome =
L 3]
SYZE savoonga Lorem Ipsum 2 = |
v @ @ group1 : J
v [ " popp sbe Text Text style
. "2 Formatting 1 =
¥ 4 airports | | Burfer Font | Ubuntu - €
,_,a W @ Background | | style Bold Italic S ES
A storagep emmonak | ) Shadow '
® = = = =
) 1 , ’ C:D Placement g Qv i gv Qv Q.
4 V" trails ) ! - &
— _/ Rendering Size 11,0000 HE =R
b+ V' rivers t
— cape romanzof Irrs st mary
4 \/" railroads (4] (4] | points = €
v ‘
= @ I?oundar\es Group Color — a
> [ 2 regions ] —
v & O alaska Transparency = 0% |- €
» B (I water Group @mekoryuk 9.l‘.l Type case | All lowercase | €
» 1% majrivers spacing letter | 0,0000 I E
¥ g 2 lakes
word | 0,0000 L E
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Puc. 12.15: DjieradTHble HOMIUCH JJIsi TOYEYHBIX BEKTOPHBIX CJIOEB &

Cospganne mmoanuceii JJist IMHEMHBIX CJIOEB

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 Text 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 2/ Parallel,
! Curved or ~2! Horizontal. With the \2 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 Mazimum angle between curved

characters when selecting the L Curved option (see Figure labels 2 ).

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.

Cospganne mmoanuceii JJis MOJUTOHAJIBHBIX CJIOEB

The first step is to activate the g 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 Tezt menu, define the text style. The entries are the same as for point and line layers.
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Layer labeling sekttings

Project Edit View Layer Settings Plugins Vector Ras
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Puc. 12.16: DeranTHble MOAIUCH JJIsl JTUHEHHBIX BEKTOPHBIX CJIOEB é

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 Bujffer 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, "2 Horizontal (slow), "~/ Around centroid, '/ Free and \) Using perimeter are possible.

In the “&! 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 2/ wvisible polygon or ! whole polygon for the centroid. With the ‘. Using perimeter
settings, you can define a position and a distance for the label. For the position, & Above line, & On

line, A Below line and . Line orientation dependent position are possible.

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

QGIS allows to use expressions to label features. Just click the €. icon in the . Labels menu 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.
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Layer labeling settings
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Puc. 12.17: DueragTHbIe HOMIUCH [JIs ILIOMIAIHBIX BEKTOPHBIX CJIOEB é
Expression based label
Function list selected function help
I Sarea
Search
¥ Geometry *| | Arguments
xat
H None
yat
Example
Slength .
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w Operators
() | e e ] (| |
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Puc. 12.18: Using expressions for labeling )
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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 ‘||’ 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
"name" || 7’ H || Ilplacell

-> John Smith, Paris

# label based on two fields ’name’ and ’place’ with a descriptive text
’My name is ’> || "name" || ’and I live in ’ || "place"

-> My name is 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 is ’> || "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 ’ || $area || ’m2’

-> The area of Paris has a size of 105000000 m2

# create a CASE ELSE condition. If the population value in field
# 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 if functions available to create simple and
very complex expressions to label your data in QGIS.

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

ah
field. We now describe an example using the data-defined override function for the CiMove label fiyp ction
(see figure labels 5 ).

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

2. Double-click the layer to open the Layer Properties. Click on Labels and Placement. Select W2
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. Zoom into a lake.

5. Go to the Label toolbar and click the nhﬁ] 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.
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Layer labeling settings
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Puc. 12.19: Labeling of vector polygon layers with data-defined override 16}

@d [y @g @ @5

2r.Ugashik Lake

>

Puc. 12.20: Move labels

94 Mnasa 12. PaboTta c BEKTOPHLIMU faHHBLIMU



QGIS User Guide, Bbinyck 2.2

12.2.3 Monsa

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

4 ips
4] New Column and E& Delete Column can be used when the dataset is in Eﬁg Editing mode_

DJjieMeHT peJaKTunpoBaHuiA

\-...___ General Attribute editor layout: | Autogenerate = Python Init Function

% style w Fields
U4
€7 Labels
d - Mame Type Type name Length Precision Comment Edit widget Alias Wh
Fields )
” 0 cat int > Attribute Edit Dialog "cat"
4" Rendering 1 NAMES Strin _
Q d Line edit ["] Editable
i 2 AREA_MI  double ificati
- Display | | Classification & Labelon top
@ : I Range
(e LIS - Unique values Allows one to set numeric values from a specified range. The edit
. 4 Joi 4 ylabel int File name widget can be either a slider or a spin box.
' Joins i - 1 value map -
5 rotation  int Enumeration | Editable 2
IE® piagrams Immutable B
@ . Hidden Minimum [ -
o MEEEIE Checkbox . .
Text edit Maximum | 30 -
Calendar 1 -
value relation Step -
UUID generator Current minimum For this value is -2147483648 and current
Photo maximum is 2147483647.
Webview
Color
Relation Reference
| cancel | [ oK |
» Relations
Suppress attribute form pop-up after feature creation | Default 2 |
| Load Style ... | Save As Default | Restore Default Style || Save Style |
| bielpa | | Apply || cancel | . OK |

Puc. 12.21: /Tnajor BeIOOpa dJI1€MEHTA PEIAKTHPOBAHUS MOJIS é

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:

e Line edit: An edit field that allows you to enter simple text (or restrict to numbers for numeric
attributes).

e Classification: Displays a combo box with the values used for classification, if you have chosen
‘unique value’ as legend type in the Style menu of the properties dialog.

e Range: Allows you to set numeric values from a specific range. The edit widget can be either a
slider or a spin box.

e 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.

e Nms daiiia: Yupormaer nporecc BoIOOp ¢aifios 3a CIET 00aBIEHUsT COOTBETCTBYOIIErO IUAJIOra.

e 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.
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e Enumeration: Opens a combo box with values that can be used within the columns type. This is
currently only supported by the PostgreSQL provider.

e Immutable: The immutable attribute column is read-only. The user is not able to modify the
content.

e Hidden: A hidden attribute column is invisible. The user is not able to see its contents.

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

e Text edit: This opens a text edit field that allows multiple lines to be used.
e Calendar: Opens a calendar widget to enter a date. Column type must be text.

e CBsi3aHHOe 3HAYEHWE: TO3BOJIIET BHIOMPATH 3HAYEHUS U3 CBI3AHHON TAOIWIIHI B BHITAIAIONIEM
cnucke. Heobxonnmo yka3aTh TabnIly, KJIIOUEBO IOJI€ U 10Jie 3HAUYEeHU.

e T'enepatop UUID: arpubyr TosbKo st urenus, B koropoe Oyier 3anucan UUID (Universally
Unique Identifiers), ecsiu nose nycroe.

o N3o6parkenne: Bumxer [ BHIBOJA W300PaKEHHSI.
e Webview: Field contains a URL. The width and height of the field is variable.

e Color: A field that allows you to enter color codes. During data entry, the color is visible through
a color bar included in the field.

e 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.

With the Attribute editor layout, you can now define built-in forms for data entry jobs (see

figure fields 2). Choose ‘Drag and drop designer’ and an attribute column. Use the @ icon to create
a category that will then be shown during the digitizing session (see figure fields 3). The next step will

be to assign the relevant fields to the category with the [) icon. You can create more categories and
use the same fields again. When creating a new category, QGIS will insert a new tab for the category in
the built-in form.

Other options in the dialog are ‘Autogenerate’ and ‘Provide ui-file’. ‘Autogenerate’ just creates editors
for all fields and tabulates them. The ‘Provide ui-file’ option allows you to use complex dialogs made
with the Qt-Designer. Using 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.

12.2.4 O6wume

% Brutagika Obwjue 09eHb CX0Ka € aHAJOMMYHON BKJIAJAKOM pajiora CBOMCTB pacTpoBoro cjiosd. OHa
TIO3BOJIAET:

Nudopmanus
® U3MEHATH OTODPAKAEMOE B JIEr€HJEe UM CJIOS

e Define the Layer source of the vector layer
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\'...___._ General Attribute editor layout: | Drag and drop designer : | Python Init Function

= Style v Fields Label
' ) E ® v main
€3 Labels = ¥ Fields
Id ~ Name Type Type name cat
~ Fields
— 0 cat ink Integer &J z:EAAESMI
rd . —
Rendering 1 NAMES  QString |String 2 v Label control
: 7 xlabel
® oisplay 2 AREA_MI | double |Real & ylabel
& Actions 3 xlabel ink Integer rotation
" 4 . 4 ylabel int Integer
+ % Joins
[ER® Dpiagrams
rz- Metadata Add tab or group for lakes
Create category as
@® atab
) agroup in container
. [ Concel || ox |
1
» Relations
Suppress attribute Form pop-up after feature creation |Default =
| Load Style ... ||  Save AsDefault || Restore DefaultStyle | | Save Style v |
Help | Apply || Cancel | l oK J

Puc. 12.22: Dialog to create categories with the Attribute editor layout

Attributes - lakes

main

Fields
cat 14 &
NAMES | Becharof Lake a
AREA_MI |456.025 ]

Label control
xlabel |-5059083 &
ylabel 2920397 1]
rotation

| Cancel ][ oK J

Puc. 12.23: Resulting built-in form in a data entry session
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e Define the Data source encoding to define provider-specific options and to be able to read the file

Cucrema KOOpAWHAT

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

e Create a Spatial Index (only for OGR-supported formats)
e 06HOBUTH MHMOPMAIHIO 06 OXBATE CJIOs, TIPH TIOMOIIHN KHONKK [OGHOBATH rpaHuLbI|

e View or change the projection of the specific vector layer, clicking on Specify ...

) Scale dependent visibility

e You can set the Mazimum (inclusive) and Minimum (ezclusive) scale. The scale can also be set by
the [Current] buttons.

ITogMHOXKeCTBO 0OBEKTOB

e With the [Query Builder] button, you can create a subset of the features in the layer that will
be visualized (also refer to section Save selected features as new layer).

x Layer Properties - regions | General

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

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

~

Data source encoding | System -

E= Fields

w Coordinate reference system

e‘;'/ Rendering
. Display
@ Actions

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

| Create spatial index | | Update extents |

+ & Joins w [ | scale dependent visibility
Maximum @& [ 5 .47 103 ¢ 48:1 Minimum o [ 100 000 000
[ER® piagrams (inclusive) ¢ S (exclusive) ¢
. Current Current
G Metadata L o
w Feature subset
| Query Builder |
| Load Style ... || Save AsDefault || Restore DefaultStyle || Save Style v |
| Help | __Apply || cancel || OK

)

Puc. 12.24: General menu in vector layers properties dialog 2

12.2.5 Rendering Menu

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 Cf Simplify geometry option. There is also a new global setting that enables
generalisation by default for newly added layers (see section [lapamempun). Note: Feature generalisation
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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.

12.2.6 BbiBog

(]
+~ 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 to insert HTML code that creates a complex display when hovering over a feature.
To activate Map Tips, select the menu option View — Map Tips. Figure Display 1 shows an example of
HTML code.

Layer Properties - regions | Display

¢ General Map Tip display text
) Field

= Style

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

€3 Labels <b= 15 this place a Borough? </b> <br>

[% CASE WHEN "TYPE_2"='"Borough' THEN'Yes'ELSE'No. It is a '|| "TYPE_2"END%]

E5 Fields

& Rendering

Display
{;Q Actions
+ 4 Joins
IER Diagrams | Insert expression... | | NAME_2 2| | Insert field |
G’ Metadata _ Load Style ... || SaveAsDefault || Restore DefaultStyle | | Save Style v
Help | | Apply || Cancel | IT]

Puc. 12.25: HTML code for map tip )

BETHEL

DILLINGHAM

Name of Feature: Dillingham

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

BRISTOLIBAY

Puc. 12.26: Map tip made with HTML code £
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12.2.7 [eiicteusa

ﬁ QGIS no3BoJIsieT BIMOIHSTD JHCTBUS C UCIOJIH30BAHUEM aTPUOYTOB SJEMEHTA. DTy BKIIAJKY MOXK-

HO HUCIIOJIb30BATh JIJIsl BBIIOJIHEHUs JII0OOOr0 KOJUYIECTBA AEHCTBUI, HAIPUMED, 3aIyCK MPOIPAMMBIL C I1a-
paMeTrpamu, B3STBIMU W3 aTpPUOYTOB 3JIEMEHTa, WJIN Teperada MapaMeTpPOB B BEO-YTUIIUTY TeHEPaIiy
OTYETOB.

Layer Properties - lakes | Actions

% ceneral w Action list
% style Type Name Action Capture
- 5 Python Clicked coordinates (Run featu... QtGui.QMe... [
L abc|
okt 6 Open Open file [% "PATH" %] | l
o Renderi
¢ Rendenng | & || = | | = | | Add default actions |

. Display

w Action properties

©® Acti -
&' Actions Type  OPeN | [T capture output
4 . .
¥ Joins Name |Search on web based on attribute's value
IER piagrams Action | http://www.google.com/search?q=[% "ATTRIBUTE" %] =
G’ Metadata
| Insert expression... | |cat = | | Insert field |
| Add to action list | | Update selected action |
| Load Style ... ||  Save AsDefault || Restore DefaultStyle | | Save Style v |
| Help |  Apply || Cancel || oK |

Puc. 12.27: Overview action dialog with some sample actions A

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, Mac, Windows and Unix actions start an external process.
e Python actions execute a Python expression.
e Generic and Python actions are visible everywhere.

e 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.

3amanune gecTBuii

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
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(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., [%co0110]). This
will prevent the %col10 field name from being mistaken for the %col1l 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: [[%co110]].

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.

JlBa mpuMepa aeficTBUI TOKA3aHbI HUXKE:
e konqueror http://www.google.com/search?q=}nam
e konqueror http://www.google.com/search?q=%%

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?q=Ynam. 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. Mcmonap3oBauue aeiicrBuil

Actions can be invoked from either the Identify Results dialog, an Attribute Table dialog or from
Run Feature Action (recall that these dialogs can be opened by clicking @ Identify Features oy

Open Attribute Table ¢y @ Run Feature Action) " T invoke an action, right click on the record and choose

the action from the pop-up menu. Actions are listed in the popup menu by the name you assigned when
defining the action. Click on the action you wish to invoke.

If you are invoking an action that uses the %J notation, right-click on the field value in the Identify
Results dialog or the Attribute Table dialog that you wish to pass to the application or script.

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

echo command (so it will only work on A or perhaps X) The layer in question has fields for a species
name taxon_name, latitude lat and longitude long. 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"

TTocne BBI3OBA 3TOrO AEWCTBUS IJIsT HECKOJBKWUX 3aTHCel TabJWIbI, Pe3yabTupyomuii dgaitn 6ymer Bb-
TJISAIEeTh TPUMEPHO TaK:

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 lakes 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. Yb6emurech, uTo cioii lakes 3arpysKeH.
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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. Beeaure umsa neiicrBus, nanpumep, Google Search.

5. s medicTBUST HAM HYIKHO 3a/1aTh UM BHEINTHEH 3amycKaeMoil mporpaMMbl. B 3TOT pa3 MbI 6ymem
UCIO/Ib30BaTh BeO-Opaysep Firefox. Ecau mporpammbl HET B TeKyIeil AUPEKTOpUU, HEOOXOIUMO
3a71aTh MOJIHBIA Ny Th K HEWH.

6. Following the name of the external application, add the URL used for doing a Google search, up
to but not including the search term: http://google.com/search?q=

7. Temepn TEKCT B mose Aeticmsue JIOJIZKEH BBITVIAETD TaK: firefox
http://google.com/search?q=

8. II[EnkuuTe Ha BBHIIAAAIONIEM CIIMCKE, COAEpKalleM uMeHa moJeil ciog lakes. OH pacio/iozkeH Hero-
CPEJICTBEHHO cjieBa OT KHONKK [BeTaBuTh mose].

9. From the drop-down box, select ‘NAMES’ and click [Insert Field].
10. Temephb TEKCT BaIIero JIeHCTBUSA BBITJISIUT TaK:
firefox http://google.com/search?q=YNAMES
11. To finalize the action, click the [Add to action list] button.
This completes the action, and it is ready to use. The final text of the action should look like this:

firefox http://google.com/search?q=/NAMES

Tenepb MbI MOXKEM HCIOJB30BATH ITO JieiicTBue. 3akpoiire nuanor Ceoticmea cAos W TPUOIU3BTECH K
obslactu mHTEpeca. Y0enuTech, 9To €0l lakes akTUBHBIN U BbIOEpuTe 03epo. B okHe pe3ynbTaroB BbI
Ternepb BUIUTE, UTO BaIlle JEHCTBUE TTOKA3BIBAETCS:

Feature ¥ Value
¥ 0 lakes
¥ cat 1
¥ (Actions)
4 View feature form
= Google sea
» (Derived)
AREA_MI 1018.225
cat 11
NAMES Iliamna Lake
rotation
xlabel
ylabel
= = & |2 | Help || close

Puc. 12.28: Select feature and choose action &

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 action. Therefore, you can add a + to the end of the action text, select another field and click on
[Insert Field]. In this example, there is just no other field available that would make sense to search
for.

You can define multiple actions for a layer, and each will show up in the Identify Results dialog.

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
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image. You could also use actions to launch web-based reports for an attribute field or combination of
fields, specifying them in the same way we did in our Google search example.

We can also make more complex examples, for instance, using Python actions.

Usually, when we create an action to open a file with an external application, we can use absolute paths,
or eventually relative paths. In the second case, the path is relative to the location of the external program
executable file. But what about if we need to use relative paths, relative to the selected layer (a file-based
one, like a shapefile or SpatiaLite)? The following code will do the trick:

command = "firefox";

imagerelpath = "images_test/test_image. jpg";

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

import os.path;

layerpath = layer.source() if layer.providerType() == ’ogr’
else (qgis.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=qgis.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):

qgis.utils.iface.addVectorLayer (’/yourpath/[} "filename" %].shp’,’ [/ "layername" 7%]’,
) ogr > )
To add a raster (a TIF image in this example), it becomes:

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

12.2.8 Csa3su

L
@
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. 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.

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).

Additionally, the add vector join dialog allows you to:
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\-.___.___ General Join layer Join Field Target field
regions NAME_1 NAME
% style
a s
E= Fields Join layer |regions 3
s'/ Rendering Join Field | NAME_1 3
® pisplay Target field | NAME 2|
{;@ Actions Cache join layer in virtual memory
[] Create attribute index on join field
Oé Joins R
| cancel | [ oK ‘
[ER® piagrams
G' Metadata
@ | =
_ Load Style ... || Save AsDefault || Restore DefaultStyle | | Save Style v
Help | __Apply | cancel || oK |

)

Puc. 12.29: Join an attribute table to an existing vector layer &2

° 4 Cozparnumsv céa3aHHbBLT CAOT 68 BUPMYAALHOT NAMAMU

° i Cosdamb underc na ocrose 006eUHAEMO20 NOAA

12.2.9 AOwnarpammbl

The current core implementation of diagrams provides support for pie charts, text diagrams and
histograms.

The Diagrams menu allows you to add a graphic overlay to a vector layer (see figure diagrams 1).

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 ITpumepot dannoiz).

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. CpesnaiiTe 1BOIHOM METYOK Ha cioe climate B Jerenie KapTol U OTKpoiiTe quajor Ceolicmea cAos.

3. Click on the Diagrams menu, activate 'Display diagrams, and from the Diagram type Gl
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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Layer Properties - climate | Diagrams

S & Display diagrams

‘. General
% Style Diagram type | abc Text diagram 2 |
€3 Labels Appearance | Size | Position @ Options
B Fields & Fixedsize |18,00000 -
- Display Size units | mm |
@ Actions Scale linearly between 0 and the Following attribute v

Attribute E..

Find maximum value

Priority: Low G

value [ diagram s

Size

High

Scale

5= Diagrams
Metadata
Attributes
Available attributes Assigned attributes
Attribute Attribute Color
"ID" T_F_JAN
"STATION" [ €~ | T Fau
"T_F_JAN" ® T_F_MEAN
"T_F_JuL" = |
"T_F_MEAN" [ @ | !
| Load Style ... | Save As Default || Restore Default Style | | Save Style v |
| Help | _ Apply || cancel [ ok |

10.

Puc. 12.30: Vector properties dialog with diagram menu )

In the Position tab, placement could be set to ‘Around Point’.

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.
Teneps naxkmure kuouky [[Ipumenuts| s orobpazkenus juarpammbl B riasaoM okne QGIS.
You can adapt the chart size in the Size tab. Deactivate the Cif Fized 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 & Increase size of
small diagrams checkbox and define the minimum size of the diagrams.

Change the attribute colors by double clicking on the color values in the Assigned attributes field.
Figure diagrams 2 gives an idea of the result.

Finally, click [Ok].

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.

12.2.10 MeTagaHHble

@ 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

location, number of features, feature type, and editing capabilities. The Eztents table provides you
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Puc. 12.31: Diagram from temperature data overlayed on a map 42

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 » Description

. General
) » Attribution
=W Style
p MetadataUrl
€3 Labels ,
w Properties
&5 Fields Geometry type of the features in this layer
Q’ Rendering Polygon
, Display The number of features in this layer
@ . 26
v Actions
Editing capabilities of this layer
+ 4 Joins ) . i
Add Features, Delete Features, Change Attribute Values, Add Attributes, Create Spatial Index,
IER bi agrams Fast Access to Features at ID, Change Geometries
Extents
@ Metadata
In layer spatial reference system units
xMin vMin -7117451 AR 137479 18 - xMax vMax 187R4433 NG G9AR1531 AN &
Load Skyle ... || SaveAsDefault || Restore DefaultStyle | | Save Style v
Help | | Apply || Cancel | I oK

Puc. 12.32: Metadata menu in vector layers properties dialog A
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12.3 PepaktupoBaHue

QGIS npemocraBisger pazHoOOpa3Hble BO3MOXKHOCTH IS peJakTupoBaHus BeKTOpHBIX maHHbIX OGR,

Spatialite, PostGIS, MSSQL Spatial u Oracle Spatial.

ITpumeuanmne: The procedure for editing GRASS layers is different - see section Ouudposka u npasra
sexmoprur croée GRASS for details.

Coser: IlapasnienpHOE peJaKTUPOBaHUE

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.

12.3.1 Hactpoika nopora npuaunaHusa n pagnyca nomcka

Ilepes magasoMm pegakTHUPOBAHUSA Y3JI0B HEOOXOIWMO yCTAHOBUTH BEJIUYUHY IOPOra HPUIUIAHUA U Pa-
Juyca TIONCKa, YTO TTO3BOJIUT ONMTUMU3UPOBATH PEJAKTHPOBAHNE TEOMETPUN BEKTOPHBIX CJIOEB.

Mopor npuavnanua

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 — N Options. On
Mac, go to QIS — N 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. A layer-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.

Papunyc noucka

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 —
R Options. This is the same place where you define the general, project- wide snapping tolerance.
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. Snapping options

- Layer Mode Tolerance Units Avoid Int.
a popp | to vertex and segment 2 |/0.000000 ||map units < |
u railroads | to vertex and segment =[] | map units 2 |
) regions | to vertex and segment =[] | pixels - &
O rivers | to vertex and segment 2 |/0.000000 ||map units < |
a storagep | to vertex and segment 2 |/0.000000 ||map units < |
) swamp | to vertex and segment : [ 0.000000 | map units = &
& trails |tovertex and segment  : |5 | pixels & |

& Enable topological editing [ Enable snapping on intersection | Apply Cancel | I oK ]

Puc. 12.33: Hactpoiika napamMeTpoB NpUIUTAHUS JIJIS OTAEIHHOTO CJIOS é

12.3.2 MacwTtabupoBaHue n NPOKPyTKa KapTbl

Tlepen pemakTHpOBaHUEM CJIOS CJIEIYET YBEJIWMYUTh PAWOH WCCIEIOBAHUN HA KapTe. JTO CIIACET OT OXKU-
JaHUsi TIPOPUCOBKK BCEX BEPIITUH CJIOS.

P P

|+:| |—:1
TloMumo uCIOIBL30BaHUST KHOITOK @ Mpoxpyrica kaprer |y 27 Vsemwante | g VMEHRIUTE ya 1aye iy HHCTPY-
MEHTOB, HABUTAIINS TAKXKE MOYKET OCYIIECTBIISITHCSA C TIOMOIIBIO «KOJIeca» MBI, Kaasuiu «IIpobers u
CTPEJIOK.

3yMmMupoBaHne 1 NPoKPyTKa KapTbl C MOMOLLLI0 KKOJIECA» MbILUN

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 — RN Options menu.

lMpokpyTka KapTbl C MOMOLLbIO CTPESIOK

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.

12.3.3 Tononorunyeckoe pegakTnpoBaHue

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 g Enable topological editing,

and/or for polygon layers, you can activate the column . Awoid Int., which avoids intersection of new
polygouns.
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Bknro4veHne Tonosiornyeckoro penakTnposaHuns

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.

lMpepoTBpaweHne nepecevyeHnst HOBbIX MOJINTOHOB

The second topological option in the & Awoid Int. column, called Awvoid 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.

AKTI/IBaLI,I/ISI npnannaHna K nepece4eHnsam

Another option is to use = Enable snapping on intersection. It allows you to snap on an intersection of
background layers, even if there’s no vertex on the intersection.

12.3.4 PepakTnpoBaHue CyLECTBYIOLLEro caos

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 digitizing toolbar,
described in section /[onoanumenvhve gynryuu oyugposku. You can select and unselect both under
Settings — Toolbars —. Using the basic digitizing tools, you can perform the following functions:

Vkorka HazHauenue Nkonka | Hasnauenwue
1# TexyIpe TpaBKu ¥ PexkuM pegakTUpOBaHUs
L] \j“
e JlobaBUTh OOBEKT: CO3IATh TOUKY JlobaBuTh 00BEKT: CO3MATH JIMHUIO
e} CE}
Jo6aBuTh OOBEKT: CO3MATH MOJUTOH ¥ IlepemecTurb 0OBEKT
& Penakruposanue y3108B | VianuTh BbIIEIEHHOE
=
== Bripesars 00beKTHI Komuposars 00beKTHI
=
BcraButh 00bEKTHI [ | CoxpaHuTh MPABKA

OcHoBHBIE WHCTPYMEHTHI PEIAKTUPOBAHUA BEKTOPHOT'O CJI0A

All editing sessions start by choosing the § 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 ¢ Toggle editing }yutton 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.

Coser: PerysisipHoe coxpaHeHue

He 3a6biBaiite Hazkumarhb [ A Coxpamurs mpaskit popyappo, JTO HOZBOMAT HE TOIBKO COXPAHUTD IOCIEIHIE
U3MEHEHUsI, HO U yIOCTOBEPUTHCS, YTO UCTOYHUKY JAHHBIX MOTYT TPUHSTH BCE CIIEJIAHHBIE N3MEHEHS.
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JobasneHve ob6bekTOB

oo AV )
MOZKHO HCIIOIB30BATH KHONKH HA LAHEIH HHCTPyMeHToB: ° [ CO37TD TouKy Cosmars mummio py 1y

Cosmars momuron ymoGhr mepekaounTh QGIS B peskuM peIakTHPOBAHMS.

Jna kaxkaoro o0bekTa cHadasa uaer onudpoBKa (GopMbl, a 3aTeM [100aBJSIOTCS aTpudyThl. 1TOOBI
HaYaTh ONMU(PPOBKY M CO3IAaTh MEPBYI0 TOYKY HOBOIO OOBEKTA, HAA0 HAXKATH JIEBOM KHOIMKOW MBIIMIN B
obJsracTe KapThI.

st TpOIONIAKEHUST JIMHUN W TTOJTUTOHOB HAIO0 TPOIOJIKATH HAYKUMATH HA JIEBYI0 KHOMKY MBIIIH JIJIsT
CO3TaHMS KAYKIOTO JOMOJTHUTETBHOTO y3/1a. dTOOBI 3aKOHYUTH PEJAKTHPOBAHNE O0bEKTA, MTPOCTO IIEIK-
HHUTE MPaBOil KHOMKHU MBIIIKA B JIOOOM MeCTe€ KapThl. DTO IMOATBEPIKIEHHE TOTO, UTO PEIAKTHPOBAHIE
JAHHOrO 0ObEKTa OKOHYEHO.

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 . Suppress attributes pop-up windows after

each created feature and ] Reuse last entered attribute values.

- Attributes - rivers

cat ( |

F_CODEDESC |NULL

NAM MyNewRiver &
F_CODE NewsShinyCode here @
Cancel || OK |

Puc. 12.34: /Tnajor BBOJA aTpuOyTUBHBIX 3HAYEHUH TOCTIE ONUMPOBKE HOBOTO OOBEKTA, Q

With the % Move Feature(s) jeon on the toolbar, you can move existing features.

Coser: Tunsl 3HaYyeHUit arpudyTOB

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 Attribute table dialog.

Tekywume npasku

=]
This new feature allows the digitization of multiple layers. Choose Save for Selected Layers to save all

F
changes you made in multiple layers. You also have the opportunity to H 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.

The same functions are available for editing all layers of the project.

PepaktupoBsaHue y3nos

For shapefile-based layers as well as SpatialLite, PostgreSQL/PostGIS, MSSQL Spatial, and Oracle

Spatial tables, the /®& Node Tool hrovides 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
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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.

It is important to set the property Settings — s Options — Digitizing — Search Radius: % | to a
number greater than zero (i.e., 10). Otherwise, QGIS will not be able to tell which vertex is being edited.

CoBer: MapkupoBKa BepIiuH

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.

OcHoBHble onepayuu

Pz
BroounTe nacrpyment /% Peraxruposanue y3ios yoprinenpre 00BEKT MPOCTHLIM HaskaTHeM Ha wero. Ha
MecTe KayKI0# BEPITHHBI 3TOr0 O0BEKTA, MOABATCA KPACHBIE PAMKH.

e 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 Ctrl 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).

e 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.

e Yaaneumue y3iioB: Ilocie BbIze/leHUsT BEPIMH I UX yIAJEHUS HAJI0 HA¥KaTh KJiapuiy Delete,
BepimHbL OyayT yaanenbl. OOpaTuTe BHUMaHUE, 9TO, COMJIacHO crapmapTy Quantum GIS, Heob-
XOJIUMOE KOJMIECTBO y3JIOB /I KAaKJIOrO0 THNA OODBEKTA BCE K€ OCTAHeTCsA. ITOOBI MOJTHOCTHIO

VIAJUTL 00LEKT, HAJIO UCIOIL30BATh IPYTOil HHCTPYMEHT, & UMEHHO k3 Y//HTE Brlaeennoe.

o IlepemermieHne y3J10B: BoimenuTe Bce BEpIUHBI, KOTOPhIE COOMpPAETECh mepeMeniarh. Bee Boiae-
JIEHHBIE BEPIIUHBI Oy/IyT MEPEeHeCeHbl B HANpaBIeHnr Kypcopa. Ecim akruBaa (DYHKIUSA TPUIATA-
HUsl, BCE BEPIIMHBL MOI'YT [IEPECKOYUTH HA OJIMKANIINE y3JIbl WU JIMHUY.

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.

Bbipe3artb, kOonupoBaTh N BCTaBUTb 00BHEKTDI

Broigenennbie 00bEKTHI MOXKHO yIAIATH, KOTUPOBATH U BCTABJIATH W3 CJIOSA B CJI0# ogHOro mpoekTta QGIS

[PH YCJIOBUH, UTO [Jisl HUX BKJIIOWUEH [f © UM PefIAKTHpOBANU

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.

As an example, we will copy some lakes to a new layer:

1. Barpysure cj10ii, U3 KOTOPOro Bbl COBUPAETECH KOLUPOBATH (MCXOIHBLA CJIOH)
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2. Barpysure wiu co3zaiire cjoil, B KOTOpPbLil Bbl Oyuere Kouuposars (1e1eBoi €J10ii)
3. Hagannre pegakTupoBaHUE TIEJIEBOTO CJIOS

4. AkruBupyiiTe MCXOMHBINA CION IEJTYKOM MbIIIX II0 HEMY B JIEMEHJIE

5. Hcnonp3ysa mHCTpyMeHT Blg Bubpars ofvextst  prrqemmre 061eKT(BI) B MCXOTHOM CII0€

6. HasxmuTe KHOIIKY Komnuposats 06beKTbI

7. CuesaiiTe aK THBHBIM 1I€JIEBOIl CJIOH, IIEIKHYB 110 HEMY B JIEr€H e KHOIIKOM MbILIU

-
8. Haxkmure Bcerasurh 06beKTH

9. Bapepiure peJaKTUPOBAHUE U COXPAHUTE U3MEHEHUS

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.

CosBer: CooTBeTcTBHE BCTaBJIAEMbIX 00bEKTOB

If your source and destination layers use the same projection, then the pasted features will have geometry
identical to the source layer. However, if the destination layer is a different projection, then QGIS cannot
guarantee the geometry is identical. This is simply because there are small rounding-off errors involved
when converting between projections.

YpaneHuve BbigesieHHbIX 00bLEKTOB

Ecnu vamo ymaauTh BeCh TOJWTOH, BHAYAJIE €r0 HEOOXOAMMO BBIAEIUTH, UCIOJIb3ys OOBIYHBIN HHCTPY-

MEHT BriGpare ofbextol  Tg ke MOKHO BBLIEIUTH HECKOJIBKO OOBEKTOB IS ynastenns. [locsie Beibopa

] VaaauTh BbIAEIEHHOEe

COOTBETCTBYIOMINX OOBEKTOB UCIOIB3YHTE HHCTPYMEHT , OOBEKTHI OYIyT YIATEHBI.

e
The ~® Cut Features 40] o 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 Features t,5] 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.

CoxpaHeHune 0TpeaakTUPOBaAHHbIX C/I0EB

When a layer is in editing mode, any changes remain in the memory of QGIS. Therefore, they are not
committed /saved immediately to the data source or disk. If you want to save edits to the current layer
but want to continue editing without leaving the editing mode, you can click the 4 sove vayer maies

button. When you turn editing mode off with § Toggle editing (or quit QGIS for that matter), you are
also asked if you want to save your changes or discard them.

If the changes cannot be saved (e.g., disk full, or the attributes have values that are out of range), the
QGIS in-memory state is preserved. This allows you to adjust your edits and try again.

Coset: IlesocTHOCTH TAaHHBIX

Co3panue pe3epBHOI KOLMU JaHHBIX I[I€PEJ] HAvajoM PeJAaKTHPOBAHMSA — 3TO BCErJa XOpOIlas Hes.
HecmoTps ma To, uro asropst QGIS caemanam Bce BO3MOXKHOE IS COXPAHEHUS BaIllUX JAHHBIX, OHU IO~
MpEKHEMY HE JAI0T HUKAKWX FAPAHTHI B 3TOM OTHOIIEHUH.
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12.3.5 JononHuntensHble pyHKUNN oundpoBKU

Nkonka Ha3snauvenne NkoHka Haznauyenne

OrmvenuTh BepryTn

IToBepHyTH 0OBEKT YupocTuth 00bEKT

ofal I

J1ob6aBUTDH KOJIBIIO JlobaBuTh 4acTh

®
2 )

Fill Ring Y1aauTh KOJIbIo

YaanuTh 9acTh KoppekTrupoBarh 00bEKTHI

ITapannenpHas KpuBas Pa3outh 00beKTHI

Split Parts

0839 020 @ 2

Fesd &2

Ob6benuanTh aTpUbyTHl BIOPAHHBIX O0BEKTOB IloBepuyTh 3HAYUKH

OBbenuauTh BHIOpAHHBIE OOBEKTHI

Jotonauresbable BO3MOKHOCTU PEJAKTUPOBAHUS BEKTOPHOIO CJIOs
OTtmeHuTs 1 BepHyTb

The @ Undo anq & Redo 46015 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 E3]
<empty=

Feature added

Feature moved

Features deleted

@ Undo
Puc. 12.35: OTmena u BO3BpaT omneparuii peJakTUpOBAHUS &

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.

To use the undo/redo history widget, simply click to select an operation in the history list. All features
will be reverted to the state they were in after the selected operation.

MoeepHyTb 00bEKT

Use C&Romte Feature(s) ¢, rotate one or multiple selected features in the map canvas. You first need to

select the features and then press the %Romte Feature(s) joon. The centroid of the feature(s) appears and
will be the rotation anchor point. If you selected multiple features, the rotation anchor point will be the
common center of the features. Press and drag the left mouse button in the desired direction to rotate
the selected features.
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It’s also possible to create a user-defined rotation anchor point around which the selected feature will

rotate. Select the features to rotate and activate the %Rome Feature(s) to0], Press and hold the Ctrl
button and move the mouse pointer (without pressing the mouse button) to the place where you want the
rotation anchor to be moved. Release the Ctrl button when the desired rotation anchor point is reached.
Now, press and drag the left mouse button in the desired direction to rotate the selected feature(s).

Ynpoctuts 00bekT

Fgin,
The \@ Simplify Feature 0] allows you to reduce the number of vertices of a feature, as long as the
geometry doesn’t change. First, select a feature. It will be highlighted by a red rubber band and a slider
will appear. Moving the slider, the red rubber band will change its shape to show how the feature is
being simplified. Click [OK] to store the new, simplified geometry. If a feature cannot be simplified (e.g.
multi-polygons), a message will appear.

Hobasutb KOMbLO

You can create ring polygons using the Add Ring 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.

Jobasutb 4actb

You can E}: add part ,olveons to a selected multipolygon. The new part polygon must be digitized outside
the selected multi-polygon.

Fill Ring

[@“ . . X .
You can use the - L Fill Ring fynction to add a ring to a polygon and add a new feature to the layer at

. 3
the same time. Thus you need not first use the Add Ring jcon and then the Add feature fyyction
anymore.

Ypannte Konbuo

The  Ed Delete Ring 5] 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.

Ypannte 4actsb

The €JEd Delete Part 0,6] 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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KoppekTtuposatb 00bekTbl

You can reshape line and polygon features using the 9‘-_3 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.

Paccmorpum pejlakrupoBaHue IPAHUIBL [IOJUIOHA, P HOMOIM 3TOoro uHcerpymenTa. CHadana HeoOXO-
JIMO TIOCTABUTH TOYKY BHYTDPH MOJIUTOHA, PSIIOM C MECTOM, Te HEOOXOAUMO JTOOABUTH HOBYIO BEPIITUHY.
3areM MpPOBECTHU JIMHUIO Yepe3 KOHTYD U J00AaBUTh HOBBIE BEPIIWHBI. [ljIs 3aBepIeHust Onepamnuy moMe-
CTHUTE yKA3aTesib BHYTPU KOHTYPA M HAXKMHUTE MPABYIO0 KJIABUIILY MbImu. VIHCTPYMEHT aBTOMATHYIECKHT
JI00ABUT HOBBIE BEPIIUHBI B MECTAX MEpPeceYeHrsi KOHTYPa. AHATOTHIHBIM 00PAa30M MOKHO «BBIPE3ATH»
49aCTb HOJIMTOHA. B 9TOM CilyyaeM HAYMHATH U 3aKAHYMBATH [IOCTPOEHUE HEOOXOIMMO BHE KOHTYPA.

Ilpumeuanume: 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.

MapannenbHas kpusas

The & Offset Curve t,0] creates parallel shifts of line layers. The tool can be applied to the edited layer
(the geometries are modified) or also to background layers (in which case it creates copies of the lines
/ rings and adds them to the 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 then select the feature. You can make the X Offset Curve 0] active

and drag the cross to the desired distance. Your changes may then be saved with the [ save Layer Baics
tool.

Pa36utb 00beKkTbl

MoxkHO pa3zdéuTh OOLEKTHI, UCIOIB3Y I HHCTPYMEHT ﬁg Paséurs 06bextet g napesn nuaCTPyMeHTOB. UTOODI
paz3buTh 0OHLEKT, MPOCTO HAPUCYTITE JIMHUIO YePe3 HErO.

Split parts
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 ‘% Split Parts jeon

O0begnHUTL BbIOpaHHbIE 00BEKTDI

The @ Merge Selected Features 0] allows you to merge features that have common boundaries and the
same attributes.

O6begnHNTL aTpnbyThI BLIOPAHHBLIX 00BHEKTOB

' .
The wmim Merge Attributes of Selected Features t4,0] a]lows you to merge attributes of features with common
boundaries and attributes without merging their boundaries. First, select several features at once. Then

' :
press the mém Merge Attributes of Selected Features 1y,tton  Now QGIS asks you which attributes are to be
applied to all selected objects. As a result, all selected objects have the same attribute entries.
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MoBepHyTb 3HA4YKM

O Rotate Point Symbols 5]]ows 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

Puc. 12.36: IloBopor TOo4Ye4uHOrO CuMBOJIA )

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.

IIpumeuanune: Eciu yaepxkusars kaonky Ctrl mHakaroil, HOBOPOT OyJeT OCYyHIECTBIATHCH C Iarom 15
I'PaJLyCcoB.

12.3.6 Co3paHune HOBOro BEKTOPHOro €04

QGIS allows you to create new shapefile layers, new SpatiaLite layers, and new GPX layers. Creation
of a new GRASS layer is supported within the GRASS plugin. Please refer to section Cosdanue 1nosozo
sexmopnozo caos GRASS for more information on creating GRASS vector layers.

Co3paHue Hosoro shape-daiina

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).

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
Iv] -1v] , Type:
string ="\ and Type:date —¥| 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 Pedaxmuposarue cyuwecmsyrouwezo caos above,

added as default but can be removed, if not wanted. Only Type: real E , Type: integer
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o New Vector Layer

Type
@® Point ) Line ) Polygon
EPSG:4326 - WGS 84 | Specify CRS |

New attribute

Name [|

Type |Decimal number =

width |20 Precision

Attributes list

Name Type Width Precision
id Integer 10
name String 80
elevation Real 20
L]
| Help | | Cancel .I oK ]

Puc. 12.37: dunasor co3nanus HOBOro shape-daiina A
Co3paaHue HoBoro cnos Spatialite

Yrobbl co3saTh HOBBIA pefakTupyemblit cioit SpatiaLite, Bbibepure Coszdams — £ Cosdamo
caoti SpatiaLite... w3 mento Caot. Iogsurca mmanor Coszdamv caoti SpatiaLite, Kak TOKa3aHO Ha
Figure edit 6.

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 Pedaxmuposarue cyuwecmeyrouwezo
caos above.

Further management of SpatiaLite layers can be done with the DB Manager. See Modyav «DB Managers.
Co3pganue Hosoro cnos GPX

To create a new GPX file, you need to load the GPS plugin first. Plugins — % Plugin Manager... opens
the Plugin Manager Dialog. Activate the . GPS Tools checkbox.

When this plugin is loaded, choose New — L"ﬁ 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.

12.3. PepgakTtupoBaHue 117



QGIS User Guide, Bbinyck 2.2

New Spatialite Layer

Database |/data/Dropbox/Trabalho/QGIS/Plugins- 2 | |..|

Layer name |Alaska

Geometry column | geomekry

Type
) Point () Line ) Polygon
) MultiPoint () Multiline @® Multipolygon
|EPSG:4326 - WGS 84 | | specify CRS |
[ Create an autoincrementing primary key
New attribute
Mame |area |
Type | Decimal number =

Attributes list

| EE) Add to attributes list |

Name Type
Name text
Help

Remove attribute

Puc. 12.38: duanorosoe okuo «Co3zmars cioit Spatialites 42

>
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12.3.7 Pabora c Ttabnuueii atpubyTtos

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. It 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.

Attribute table - regions :: Features total: 26, filtered: 26, selected: 4

B e &S e SR8 B 12)
NAME_1 = NAME_2 HASC_2 TYPE_2

M Alaska  |AleutiansEast  |USAKAE |Borough

W Alaska | AleutiansWest  |USAKAW | Census Area |

M Abska  Anchorage  [USAKAN | Municipalty |

W Alasks  (Bethel _|USAKBE | Census Area |

4 Alaska Bristol Bay US.AK.BR Borough

5 Alaska Denali US.AK.DE Borough

6 Alaska Dillingham US.AK.DI Census Area

7 Alaska Fairbanks North Star | US.AK.FA Borough

8 Alaska Haines US.AK.HA Borough

g Alaska Juneau US.AK.JU City And Bo...

10 Alaska Kenai Peninsula US.AK.KN Borough

- alo _h. [P T Y P [RT-R AR [ = T L

i
@ -

(44 Show All Features/

Puc. 12.39: Tabaumna arpubyToB cjos regions A

BbigeneHne ob6bekToB B Tabnmuye atpubyros

BroigeseHnHas cTpoka B Tabsmie aTrpuOyTOB MPEICTABIIET BCe aTPUOYTHI BBIAECTEHHOIO OOBEKTa, 0.
Tabmuma arpubyToB OTparkaeT BCE M3MEHEHUS B BBIAETEHNH OOBHEKTOB CJI0s Yepe3 IMTAaBHOE OKHO KAPThI
uin Haobopor. CMeHa BbiiesieHus B TabJiuie aTpubyTOB IPUBOJUT K M3MEHEHUIO BbLIEIEHUs B [JIABHOM
OKHE KapThI, TAKXKE BBIIEJIEHUE APYroro 00bEKTA CJIOS MPUBOIUT K BBIIEJIEHUIO COOTBETCTBYIOMIEH emy
CTPOKH TAOJIHIIHI.

CTpPOKH MOYXKHO BBLIEIUTH, €CJIA HAYXKATH KHOMKOM MBI HA HOMED CTPOKHU, PACHOJOXKEHHBIH CJIeBa OT
Heé. BbiesieHne CTpOKM HE MEHsIeT TEKYIIero moJioyKenus Kypcopa. HecKoJabKO CTPOK MOXKHO BbLJe-
JuTh, yaepxkuBas kimapuity Ctrl. Takxke mocrynao CKBO3HOe BBIJeJI€HUE, JIsT 3TOTO HEOOXOIMMO
yaepxkuBaTh Kjapuiry Shift u BHIOpATh HECKOJBKO CTPOK, TAKKe HAKHUMAs HA UX HOMEDa-3arOjIOBKH,
PACIIOJIOKEHHbBIE CjIeBa. Bce CTPOKM MEXKIy TEKyIUM IOJIOKEHNEeM KypCOpa W BHIOPDAHHBIMY CTPOKAMU
OyayT BbIIeeHbI. IlepeMerenne Kypcopa arpuOyTHBHON TabiuIle, MyTeM HaykaThsd Ha S9eiKHu, He U3-
MeHsIeT BblJesieHne. A u3MeHeHue BblIeIeHUs HA KapTe He IPUBOAUT K U3MEHEHUIO MOJIOKEHH KyPCopa
aTpubyTUBHON TaOIAIIBI.

Kaxkaprit cromber; MoxkeT ObITH OTCOPTHPOBAH. LI 9TOr0 HAIO HAXKATH KHOMKOW MBIIIHN HA, €ro 3aro-
JoBoke. Hebosbiiasg crpesika OTparxKaeT IOpsJI0K COPTUPOBKY (HANPABJIEHHAS BHU3 CTPEIKA O3HAYAET
yObIBaHUE BEJIMYWHBI OT BEPXHUX CTPOK K HUKHUM, & HAIPABJIEHHAS] BBEPX CTPEJIKA O3HAYAET BO3PACTA-
HUE BEJIMYMHBI OT BEPXHUX CTPOK K HUZKHUM).

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.
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To make a selection, you have to use the Select features using an Expression joqn opn top of the attribute

table. E Select features using an Expression allows you to define a subset of a table using a Function List like

in the el Field Caleulator (see Kaavkyaamop nosei). 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 Ezpression field, the following query appears:

"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 Koncmpyrmop nouckosvix
3anpocos.

Y0661 OTOOPA3UTH TOJBKO BLIOPAHHBIE CTPOKM, HA2KMUTE HA KHOIIKE B HUZKHEM JIEBOM YIVIy aTpUOyTHB-
HOIT TabaNIIBI M BRIOEPUTE PEXRUM Buideaernmbie 065EKMbL.

The other buttons at the top of the attribute table window provide the following functionality:

o /' Toggle editing mode t, it single values and to enable functionalities described below (also with
Ctrl+E)

. m’ Save Bdits (a]s0 with Ctrl+S)
o {3 Unselect all (3]0 with Ctrl+U)
Fs
e | Move selected to top (also with Ctrl+T)
2 i
° wil Invert selection (also with CtI‘1+R)

° Copy selected rows to clipboard (also with Ctrl+C)

Y
° I?. /' Zoom map to the selected rows (also with Ctr1+J)
‘;i-*
% Pan map to the selected rows (also with Ctr1+P)

° | Delete selected features (also with Ctrl+D)

. New Column for PostGIS layers and for OGR layers with GDAL version >= 1.6 (also with
Ctrl+W)

o [y Delete Column for PostGIS layers and for OGR layers with GDAL version >= 1.9 (also with
Ctrl+l)

o

° ﬁ Open field calculator (also with Ctr1+I)

Coser: UrnopupoBanme reomerpun B dopmare WKT
If you want to wuse attribute data in external programs (such as Excel), use the
Copy selected rows to clipboard hytton. You can copy the information without vector geometries if you

deactivate Settings — Options — Data sources menu & Copy geometry in WKT representation from
attribute table.
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CoxpaHeHme BblOE€J/IEHHbIX 00bEeKTOB B Ka4eCcTBe HOBOro CJ10s1

The selected features can be saved as any OGR-supported vector format and also transformed into
another coordinate reference system (CRS). Just open the right mouse menu of the layer and click on
Save selection as — to define the name of the output file, its format and CRS (see section Jlezenda). 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).

PaboTa C HEMNPOCTPAHCTBEHHLIMU ATPUDYTUBHBLIMU TabAULAMY

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 Open Attribute Table 5] 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 I/oss to find out more.

12.3.8 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.

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).
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Layers
v & . airports

(4]
L]

AIRBANKS NORTH 5TAR,

£
SOUTHEAST{FAIRBANKS,

USKA-SUSITNA

Puc. 12.40: Alaska region with airports 16}

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.

e 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.

e referencing layer is the one with the foreign key field on it. In our case this is the airports layer
e referencing field will say, which field points to the other layer so this is fk region in this case

e referenced layer is the one with the primary key, pointed to, so here it is the regions layer

e referenced field is the primary key of the referenced layer so it is ID

e 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.

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

e The f 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.

e The @ button will add a new feature to the airport layer. And it will assign the new airport to
the current region by default.

e The button will delete the selected airport permanently.

o 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
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M

\, General Name :ferencing Lay >ferencing Fie >ferenced Lay eferenced Fiel

IEN 1dentify layers Name airport_relation
%’ Defaultstyles Referencing Layer (Child) |airports 3
I ows server Referencing Field | Fk_region & |
) Macros Referenced Layer (Parent) | regions 2|

. Referenced Field |ID 3
—‘h Relations

Id [Generated automa.

| cancel J[ OK J

l @ Add Relation | | = Remove Relation |

Help | Apply || Cancel J[ oK J

Puc. 12.41: Relation Manager o)

Attributes - regions

ID

2

P

NAME_2 |Southeast Fairbanks
TYPE_2 |Census Area

w airport_regions

o= =B
ID = fk_region ELEV NAME USE
0 40 22 1167.000 ALLEN AAF  Military
41 22 1416.000 TANACROSS Other
2 42 22 1569.000 NORTHWAY Civilian/Public
. cancel |

)

Puc. 12.42: Identification dialog regions with relation to airports £2
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by accident.

o The * symbol will unlink the selected airport from the current region, leaving them unassigned
(the foreign key is set to NULL) effectively.

e 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 ‘tk 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.
[ Attributes - airports

1D

fk_region Open Form
ELEV

NAME

USE

Cancel

Puc. 12.43: Identification dialog airport with relation to regions s}

12.4 KoOHCTpPYKTOpP NMONCKOBbIX 3aNpocoB

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.

12.4.1 3anpoc

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 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.

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.
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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

= |l =< | = || uwke || % || N || NOTIN

<= || > J| = || wke || aND || orR || NoOT

Provider specific Filter expression

"TYPE_2" = 'Borough'’

| Help | | Test || Cclear || Cancel [ OK ‘

Puc. 12.44: KorcTpyKTOp 3ampocoB )

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.

12.4.2 Save selected features as new layer

The selected features can be saved as any OGR-supported vector format and also transformed into
another coordinate reference system (CRS). Just open the right mouse menu of the layer and click on
Save selection as — to define the name of the output file, its format and CRS (see section Jlezenda). It
is also possible to specify OGR creation options within the dialog.

12.5 Kanbkynatop nonei

The =l Field Caleulator hutton 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 column, or they can be used to update values in
an existing column.

You will need to bring the vector layer into editing mode, before you can click on the field calculator
icon to open the dialog (see figure attributes 3). In the 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.
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™ Field calculator

["] Only update selected features

[& Create a new Field [] Update existing Field
Output field name

Output field type | Decimal number (real) = |

Qutput field width |10 | . Precision |3 -

Function list Selected Function help

$length function :
’ Ge:gwtetry Returns the length of the current feature. ‘ ‘
yat | | | Syntax
BT S| oo
Sperimeter Sl [m— -

w Operators

Expression

Slength / 1000

Output preview: 11.3929555120818

| Help | | Cancel |
Puc. 12.45: Kanbkynarop noseit 8}

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.

The Function List contains functions as well as fields and values. View the help function in the Selected
Function 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.

TIpuseném HEGOMBION MPUMEP HCIOIB30BAHAA KANBbKYIATOPA MMOJe». PaccMoTpuM npomece pacaéra -
HbI O0BEKTOB CJi0sd railroads u3 JeMOHCTPAIMOHHOrO Habopa Janubix QGIS:

1. Load the shapefile railroads.shp in QGIS and press Open Attribute Table

o

= A
2. Brutouure ¥ Pexwum penaxruposannst ;g inopyre ool Kaaekynsrop monei

3. Select the g Create a new field checkbox to save the calculations into a new field.
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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 $length in the Geometry group to add it into the Field calculator
expression box.

6. Jouosnnure Boipazkenue, seeis / 1000 B nose Boipakeune u naxxkmure [OK].
7. You can now find a new column length in the attribute table.
The available functions are listed below.

The field calculator Function list with the Selected Function Help , Operators and Expression
menu are also available through the rule-based rendering in the Style menu of the Layer properties, and

abg .
the expression-based labeling '/ in the Labeling core application.
Operators

This group contains operators (e.g., +, -, *).

a+b a plus b

a-b a minus b

a*b a multiplied by b

a/b a divided by b

al’%b a modulo b (for example, 7 % 2 = 1, or 2 fits into 7 three times with remainder 1)

a“~b a power b (for example, 272=4 or 273=8)

a=>b a and b are equal

a>b a is larger than b

a<b a is smaller than b

a <>b a and b are not equal

al=b>b a and b are not equal

a<=b a is less than or equal to b

a>b a is larger than or equal to b

a”b a matches the regular expression b

+ a positive sign

- a negative value of a

I 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)

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

’string’ a string value

NULL null value

a IS NULL a has no value

a IS NOT NULL a has a value

a IN (valuel,value]) a is below the values listed

a NOT IN (valuel[,valuel]) a is not below the values listed

Conditionals

This group contains functions to handle conditional checks in expressions.

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
regexp_match returns true if any part of a string matches

the supplied regular expression

Mathematical Functions

This group contains math functions (e.g., square root, sin and cos).
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sqrt(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 expression

logl0 value of the base 10 logarithm of the passed expression

log value of the logarithm of the passed value and base

round round to number of decimal places

rand random integer within the range specified by the minimum
and maximum argument (inclusive)

randf random float within the range specified by the minimum
and maximum argument (inclusive)

max largest value in a set of values

min smallest value in a set of values

clamp restricts an input value to a specified range

scale_linear transforms a given value from an input domain to an output
range using linear interpolation

scale_exp transforms a given value from an input domain to an output
range using an exponential curve

floor rounds a number downwards

ceil rounds a number upwards

$pi pi as value for calculations

Conversions

This group contains functions to convert one data type to another (e.g., string to integer, integer to
string).

toint converts a string to integer number

toreal converts a string to real number

tostring converts number to string

todatetime converts a string into Qt data time type

todate converts a string into Qt data type

totime converts a string into Qt time type

tointerval converts a string to an interval type (can be used to take days,

hours, months, etc. off a date)

Date and Time Functions

This group contains functions for handling date and time data.

$now current date and time
age difference between two dates
year extract the year part from a date, or the number of years from an interval
month extract the month part from a date, or the number of months from an interval
week extract the week number from a date, or the number of weeks from an interval
day extract the day from a date, or the number of days from an interval
hour extract the hour from a datetime or time, or the number

of hours from an interval
minute extract the minute from a datetime or time, or the number

of minutes from an interval
second extract the second from a datetime or time, or the number

of minutes from an interval

String Functions

This group contains functions that operate on strings (e.g., that replace, convert to upper case).
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lower convert string a to lower case
upper convert string a to upper case
title

with leading capital letter)
trim
length length of string a
replace

regexp_replace(a,this,that)
regexp_substr
substr(*a*,from,len)

returns a part of a string

returns a string with the supplied string replaced
returns a string with the supplied regular expression replaced
returns the portion of a string which matches a supplied regular expression

concat concatenates several strings to one

strpos returns the index of a regular expression in a string
left returns

right returns

rpad

1pad returns

format formats

format_number

string using supplied arguments
returns a number formatted with the locale separator for thousands

(also truncates the number to the number of supplied places)

format_date

Color Functions

This group contains functions for manipulating colors.

color_rgb
color_rgba

ramp_color
color_hsl

color_hsla
color_hsv

color_hsva
color_cmyk

color_cmyka

returns a string representation of a color
and blue components

returns a string representation of a color
blue, and alpha (transparency) components
returns a string representing a color from
returns a string representation of a color
saturation, and lightness attributes
returns a string representation of a color

formats a date type or string into a custom string format

based on its
based on its

a color ramp
based on its

based on its

lightness and alpha (transparency) attributes

returns a string representation of a color
saturation, and value attributes

returns a string representation of a color
value and alpha (transparency) attributes
returns a string representation of a color
yellow and black components

returns a string representation of a color

based on its

based on its

based on its

based on its

yellow, black and alpha (transparency) components

Geometry Functions

red,

red,

hue,

hue,

hue,

hue,

converts all words of a string to title case (all words lower case

a substring that contains the n leftmost characters of the string
a substring that contains the n rightmost characters of the string
returns a string with supplied width padded using the fill character
a string with supplied width padded using the fill character
a

green,

green,

saturation,

saturation,

cyan, magenta,

cyan, magenta,

This group contains functions that operate on geometry objects (e.g., length, area).

xat

yat

$area
$length
$perimeter
$x

$y
$geometry

geomFromWKT
geomFromGML
bbox
disjoint
intersects

touches

retrieves an x coordinate of the current feature

retrieves a y coordinate of the current feature

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
returns the geometry of the current feature (can be used

for processing with other functions)

returns a geometry created from a well-known text (WKT) representation

returns a geometry from a GML representation of geometry

returns 1 if 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

removes all leading and trailing white space (spaces, tabs, etc.) from a string
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crosses
contains
overlaps

within
buffer

centroid
convexHull

difference
distance
intersection
symDifference
combine

union
geomToWKT

returns 1 if 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 the convex hull of a geometry (this represents the

minimum convex geometry that encloses all geometries within the set)
returns a geometry that represents that part of geometry a that
does not intersect with geometry b

returns the minimum distance (based on spatial ref) between

two geometries in projected units

returns a geometry that represents the shared portion

of geometry a and geometry b

returns a geometry that represents the portions of a and b

that do not intersect

returns the combination of geometry a and geometry b

returns a geometry that represents the point set union of the geometries
returns the well-known text (WKT) representation of the

geometry without SRID metadata

Record Functions

This group contains functions that operate on record identifiers.

$rownum
$id
$scale

returns the number of the current row
returns the feature id of the current row
returns the current scale of the map canvas

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.
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Masa 13

PaboTa c pacTtpoBbiMn AaHHbLIMMW

13.1 PaboTa c pacTtpoBbiMU AaHHbIMU

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.

As of the date of this document, more than 100 raster formats are supported by the GDAL library (see
GDAL-SOFTWARE-SUITE in JIumepamypa u ccouaku 1a web-pecypent). A complete list is available at
http://www.gdal.org/formats_list.html.

ITpumeuanme: 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] A1l files (%) filter.

Working with GRASS raster data is described in section Wnmezpayus ¢ GRASS GIS.

13.1.1 Yro Takoe pacTpoBbie AaHHbie?

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 3arpy3ka pactpoBbix AaHHbix B QGIS

'D Add Raster Layer

Raster layers are loaded either by clicking on the icon or by selecting the Layer —

'D Add Raster Layer menu option. More than one layer can be loaded at the same time by holding
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down the Ctrl or Shift key and clicking on multiple items in the Open a GDAL Supported Raster Data
Source dialog.

Once a raster layer is loaded in the map legend, you can click on the layer name with the right mouse
button to select and activate layer-specific features or to open a dialog to set raster properties for the
layer.

KoHTeKCTHOE MEHIO JIJIsi PACTPOBBIX CJI0EB
o Zoom to Layer Extent
o Veeauuumv do nausyvuezo macumaba (100%)
o Stretch Using Current Extend
e [loxasamv 6 0b3ope
e Ydaarumov
o /lybaruposamo
o I3menums cucmemy koopdunam
e Bubpambv cucmemy K00pOUHAIM CAOA OASL TPOEKNG
o Corpanums Kax...
e (Ceoticmsa
o [lepeumerosams
e Konuposamv cmuab
o Jlobasums 2pynny
o Passepnyms sce
o Csepnymo ece

o O6HOo6AAMB NOPAJOK OMPUCOBKL

13.2 CsoiicTBa pacTpa

To view and set the properties for a raster layer, double click on the layer name in the map legend, or
right click on the layer name and choose Properties from the context menu. This will open the Raster
Layer Properties dialog (see figure raster 1).

There are several menus in the dialog;:
o Obuue
o Cmuav
o [Iposparurocmo
o [Tupamudn

o [ucmoepamma

Memadannwie
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Layer Properties - landcover | General

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

% Style
Layer source 2/Dropbox/Trabalho/QGIS/qgis_sample_data/raster/landcover.img

l&# Transparency
— Columns: 3663 Rows: 1964 No-Data Value: nfa

B2 Pyramids
w Coordinate reference system
B Histogram EPSG:2964 - NAD27 / Alaska Albers Specify...
(i Metadata B
w [ | Scale dependent visibility
Maximum g 3. Minimum - 2 [4.100 000 000
(inclusive) ¢ (exclusive) <
Current Current
Thumbnail Legend Palette

| Restore Default Style | | Save AsDefault || LoadStyle.. || SaveStyle.. |
Help | Apply || Cancel | ' OK J

Puc. 13.1: CgoiicTBa pacTpoBOro CJjiost é’

13.2.1 General Menu

Layer Info
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 columuns, rows and no-data
values of the raster.

Coordinate reference system

Here, you find the coordinate reference system (CRS) information printed as a PROJ.4 string. If this
setting is not correct, it can be modified by clicking the [Specify] button.

Scale Dependent visibility

Additionally scale-dependent visibility can be set in this tab. You will need to check the checkbox and
set an appropriate scale where your data will be displayed in the map canvas.

At the bottom, you can see a thumbnail of the layer, its legend symbol, and the palette.

13.2.2 Style Menu

Band rendering

QGIS offers four different Render types. The renderer chosen is dependent on the data type.
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1. Multiband color - if the file comes as a multiband with several bands (e.g., used with a satellite
image with several bands)

2. Paletted - if a single band file comes with an indexed palette (e.g., used with a digital topographic
map)

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)

4. Singleband pseudocolor - this renderer is possible for files with a continuous palette, or color map
(e.g., used with an elevation map)

Multiband color

With the multiband color renderer, three selected bands from the image will be rendered, each band
representing the red, green or blue component that will be used to create a color image. You can choose
several Contrast enhancement methods: ‘No enhancement’, ‘Stretch to MinMax’, ‘Stretch and clip to
MinMax’ and ‘Clip to min max’.

Layer Properties - cascais_map | Style

N

| General w Band rendering

Render type | Multiband color 3

w style B
|&#@ Transparency Red band |Band 1 (Red) | Load min/max values
- ' . = Cumulative . .
& Pyramids Min/max |0 0 ® ountcut (20 |</- (980 [o/%
Green band |Band 2 (Green = ) Min / max
IB® Histogram L ( ) =)
; ~, Mean +/- =
. M .
’i Metadata e standard deviation x |00 -
Blue band | Band 3 (Blue) 3 Extent Accuracy
Min/max @® Full @® Estimate (Faster)
) Current ) Actual (slower
Sl Stretch to MinMax 2 ( )
enhancement | _
Load

Puc. 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 Eztent and
pressing [Load]. QGIS can ‘%! Estimate (faster) the Min and Maz values of the bands or use the L
Actual (slower) Accuracy.

Now you can scale the colors with the help of the Load min/maz values section. A lot of images have a

few very low and high data. 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/maz, 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 L Mean +/- standard deviation x 1.00_2] 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.

Coser: HpOCMOTp O/THOTO KaHaJIa MHOTOKaHaJIbHOI'O pacTpa

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
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the image type to ‘Singleband gray’, then select Red as the band to use for Gray.

Paletted

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.

Layer Properties - landcover | Style

\a________ General v Band rendering

& style Render type | Paletted =
l&# Transparency Band |Band 1 (Palette) 3
& Pyramids Value Color Label
0 Water
= Histogram 1 - Evergreen Neddleleaf Forest
2 Evergreen Broadleaf Forest
fi Metadata 3 Deciduous Meedleleaf Forest
4 Deciduous Broadleaf Forest
5 Mixed Forest
6 Woodland
7 Wooded Grassland
8 Closed shrubland
9 Open Shrubland
10 I Grassland
11 Cropland
12 Bare Ground
12 Lirhan and Builk =

>

Puc. 13.3: Raster Renderer - Paletted 42

VYiydiieHue KOHTpacTa

ITpumeuanme: When adding GRASS rasters, the option Contrast enhancement will always be set
automatically to stretch to min maz, regardless of if this is set to another value in the QGIS general

options.

Singleband gray

This renderer allows you to render a single band layer with a Color gradient: ‘Black to white’ or ‘White
to black’. You can define a Min and a Maz value by choosing the Extent first and then pressing [Load].

QGIS can &/ Estimate (faster) the Min and Maxz values of the bands or use the L Actual (slower)
Accuracy.

With the Load min/max values section, scaling of the color table is possible. Outliers can be eliminated
using the L& 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/maz and *) Mean + /- standard deviation z .22 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 abnormally high values in a raster grid that are having
a negative impact on the rendering of the raster.

Singleband pseudocolor

This is a render option for single-band files, including a continous palette. You can also create individual
color maps for the single bands here.  Three types of color interpolation are available:

1. Juckpernas
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Layer Properties - cascais_map | Style

w Band rendering
Render type | singleband gray i
l&#@ Transparency Gray band | Band 1 (Red) - Load min/max values
_ Cumulati - .
2 - i .| @ (20 |2/-|980 I %
B Pyramids Color gradient | Black to white 8 count cul [ 29| 98,0
Min 0.996094 ) Min / max
= Histogram | | ;
— Mean +/- .
- Max 229.102 (@ L
(| Metadata | | standard deviation = |ﬂ =
Contrast -
enhancement N0 €nhancement </  Extent Accuracy
® Full ® Estimate (Faste
() Current () Actual (slower]
| toad

Puc. 13.4: Raster Renderer - Singleband gray A

Layer Properties - cascais_map copy | Style

\ General v Band rendering
Render type | Singleband pseudocolor ;|
l&# Transparency Band Band 1 (Red) =| Generate new color map
T . . : - | Ml clues 2| [ Invert
& Pyramids Color interpolation |Linear > |
- Mode |Equalinterval * | Classes |5 ‘
® = (¥ & - --
RS Histogram ® =R DB IL———J
- ) Value Color | Label Min |0.996094 | Max |229.102 [
P Metadata 0.996094 0.996094 [ Classify J
58.022571 58.022571 . L
115.049... 115.049047 Sy L
172.075... 172.075524 Estimated cumulative cut of full extent.
229.102... 229.102000
Load min/max values
Cumulative [, |- pev—
® count cut |L' ) |%' %
) Min / max
~ Mean +/- y—
standard deviation = |ﬂ'
Extent Accuracy
® Full @® Estimate (Faster)
() Current ) Actual (slower)
Load
[ clip

Puc. 13.5: Raster Renderer - Singleband pseudocolor A
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2. Jluneiinas

3. Tounas

In the left block, the button E:.}’j Add values manually 5 (g 4 value to the individual color table. The button

(=] Remove selected row elates a value from the individual color table, and the & Sort colormap items 1,4t on
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 " which tries to load the table from the band (if it has any). And you

=]
can use the buttons Load color map from file - Export color map to file 4 1nad 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
Classification mode ' d ‘Equal interval’, you only need to select the number of classes 2% <! 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 1] ‘Continous’, QGIS creates classes automatically depending on the Min and
Maz. Defining Min/Max values can be done with the help of the Load min/maz 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/maz, 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 1,00 S| Then, only the values within the
standard deviation or within multiple standard deviations are considered for the color table.

Color rendering

For every Band rendering, a. Color rendering is possible.

You can also achieve special rendering effects for your raster file(s) using one of the blending modes (see
Csotlicmea 6eKmMOPHOZ0 CA0H).

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’.

Resampling

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.

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.

13.2.3 Transparency Menu

QGIS has the ability to display each raster layer at a different transparency level. Use the transparency

slider ' 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.,

13.2. CeoiicTBa pactpa 137



QGIS User Guide, Bbinyck 2.2

Layer Properties - cascais_map copy | Style

o

 General » Band rendering

w Color rendering

w style

Blending mode | Normal S | @ Reset |
l&# Transparency : :
_ Brightness | 0 .| | Contrast e -| 0 .
& Pyramids .

Saturation ) 0 .| | Grayscale |OFf S
== Histogram o o ;

Hue Colorize | : Strength <

fi Metadata

w Resampling

Zoomed: in | Nearest neighbour : | out |Nearest neighbour :| Oversampling |2,00 |

>

Puc. 13.6: Raster Rendering - Resampling 42

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.

Bosee rubko creneHs mpo3pavdHOCTH MOXKHO HACTPOUTDH B maHes u Ilapamempo, npo3pauHOCmu, KOTOpas
MTO3BOJISIET YKA3aTh WHANBUIYATBHYIO TPO3PATHOCTD KAXKIOTO TTHKCEs.

As an example, we want to set the water of our example raster file landcover.tif to a transparency of
20%. The following steps are neccessary:

1. Load the raster file landcover.tif.

2. Open the Properties dialog by double-clicking on the raster name in the legend, or by right-clicking
and choosing Properties from the pop-up menu.

3. Select the Transparency menu.

4. From the Transparency band menu, choose ‘None’.

5. Click the @ Add values manually hytton, 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. Haxarp [IIpuMmeHuTs| 1 no0cMOTpeTh PE3ysbTaT HA KapTe.
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 Export to file £ gave your transparency list to a file. The button I tmport from file
loads your transparency settings and applies them to the current raster layer.

13.2.4 Pyramids Menu

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.

Jliist coxpaHennst MupaMuI HeoOXOAMMBI TPaBa, Ha 3aIMCh B KATAJIOT, B KOTOPOM XPAHATCS OPUTHHAILHBIE
JaHHBIE.

IIpu mocTpoenny mupaMuL MOXKHO BHIOPATH OUH U3 AJTOPUTMOB TIEpPEeCcYeTa

e Bimkaiimmii cocen
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o Cpesnee 3HadeHHE
o Gauss
e Cubic
e Mode
e None

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)’.

Layer Properties - landcover | Pyramids

\'--..__ General

. s Resolutions
Description

W style | P % 1832x982
s Large resolution raster layers can slow navigation in QGIS. By | 2% 916 x 491
lWE Transparency creating lower resolution copies of the data (pyramids) B 458x246
. . performance can be considerably improved as QGIS selects » 229x123
/% Pyramids the moskt suitable resolution to use depending on the level of B 114x61

zoom. You must have write access in the directory where the
I® Histogram original data is stored to build pyramids.
fi Metadata 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 | Nearest Neighbour & 1 0% Build pyramids
| Restore Default Style | | SaveAsDefault || LoadStyle.. || SaveStyle.. |
| Help | _ Apply || cancel || oK |

Puc. 13.7: The Pyramids Menu A

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.

13.2.5 Histogram Menu

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 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 “u Show selected band. The Min/maz 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/maz options.

13.2.6 Metadata Menu

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.
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Layer Properties - cascais_map | Histogram

\ General

Style Raster Histogram

800 000
- ok i
l&# Transparency < 288888
: & 300 000 211 B
&2 Pyramids @ 300 000 FAN ;.Jf:' \
L. 100 000 — T — .
ﬂEHistcgram 0I""I""I""I""I""I
P 0 50 100 150 200 250
|’ Metadata Pixel Value
—Band1 -Band2 - Band3
Set min/max style for |[Band 1 | Min|0 4 Max|0 45 @ prefs/Actions« |E|
| Restore DefaultStyle ||  Save AsDefault || Load Style ... || Save Style ... |
| Help | _ Apply || cancel [ oK |

>

Puc. 13.8: Raster Histogram

Layer Properties - landcover copy | Metadata

e

*  General w Description

__ Title AVHRR Global Land Cover Classification
Style
Over the past several years, researchers have
L! Transparency Abstract r [_j_| e
&2 Pyramids Keyword list |landcover
= Histogram Format | -
@ Metadata w Attribution

Title |Hansen, M., R. DeFries, J.R.G. Townshend, and R. Sohlberg

url | http://glcf.umd.edu/data/landcover/index.shtml

| Restore Default Style | | Save As Default | | LoadStyle.. || SaveStyle.. |

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

Puc. 13.9: Raster Metadata &
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13.3 Kanbkynstop pacTtpoB

The Raster Calculator in the Raster menu allows you to perform calculations on the basis of existing
raster pixel values (see figure raster 2 ). The results are written to a new raster layer with a GDAL-
supported format.

g3 Raster calculator

Raster bands Result layer
"elevation@1" Output layer /home/alex/elevation_feet.tif LJ
"landcover@1"

| Current layer extent |

X min -7117600.00000 - XMax 4897040.00000 -
Y min 1367760.00000 o Y max 7809680.00000
Columns 3663 - | Rows 1964 -
Output format | GeoTIFF &
& Add result to project
Operators
Lew e osat ) asing ) o) (Leces ) )
. 2 J / Jl cos J| asin || tan || atan || ) |
1 < J | :> )\ = J | {= J L >= )\ AND J L OR J
Raster calculator expression
(elevation@1 >= 0) * elevation@1 * 3.28
Expression valid | cancel || Ok |
Puc. 13.10: KagpkynadaTop pacTpoB é

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 & Add result to project checkbox, the result layer will automatically be added to the legend
area and can be visualized.

13.3.1 lMpwumepnl

Convert elevation values from meters to feet
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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" * 3.28

Ncnonp3oBanne MacKn

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@1" >= Q) * "elevation@1"

In other words, for every cell greater than or equal to O, set its value to 1. Otherwise set it to 0. This
creates the mask on the fly.
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Pa6ota c ganubimu OGC

14.1 QGIS kak knmenT OGC

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.

Describing a basic data model for geographic features, an increasing number of specifications are
developed by OGC to serve specific needs for interoperable location and geospatial technology, including
GIS. Further information can be found at http://www.opengeospatial.org/.

Haubosee paxkubie cuenuduranuun OGC:
e WMS — Web Map Service (Kauenwm WMS/WMTS)
e WMTS — Web Map Tile Service (Kauewm WMS/WMTS)
e WFS — Web Feature Service (Kauenwm WFS v WFS-T')
e WFS-T — Web Feature Service - Transactional (Kauenm WFS u WFS-T)
e WCS — Web Coverage Service (Kauernm WCS)
e SFS — Simple Features for SQL (Cuou PostGIS)
o GML — Geography Markup Language

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 Caou PostGIS).

14.1.1 Knuent WMS/WMTS

0630p nogpepxkun WMS

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 URLs generated by QGIS and use them in a web browser
to retrieve the same images that QGIS uses internally. This can be useful for troubleshooting, as there
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are several brands of WMS server on the market and they all have their own interpretation of the WMS
standard.

WDMS-ciou nobasmsiiorcs odenb mpocto, Heodxoanmo toabko 3uarh URL WMS-cepsepa, nvers ¢ HuM
CBSI3b W BO3MOXKHOCTH HCIIONb30BaHuA cepBepom mporokoia HTTP B kagecTBe MexaHm3Mma MepeIadn
JIAHHBIX.

0630p nogaepxkn WMTS

QGIS 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.

Yrtobbr oTOOparkaTh JAHHBIE B MACIITA0E MAaKCHMAJIHLHO MPHOMMKEHHOM K 33JaHHOMY IOJIH30BATEIEM,
raitiel WMTS renepupyiorcsa s pa3imdHbix MacinTabHbIX ypoBaeil. 3arem taitner ormarorcs [UC,
3allpOCUBLIENA UX.

Crenyomuii pucyHOK WILTIOCTPUPYET KOHIIEINI0 HADOPa TailjIoB:

Coarse Resolution
Highest scale
denominator

Detailed Resolution |:| D D DD
donominator LIOCIO0]

Puc. 14.1: Konnemmusa mabopa rtaitaos WMTS

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"

An example of this type of address is

http://opencache.statkart.no/gatekeeper/gk/gk.open_umts?\
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
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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.

ITpumeuanme: 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 7tiled=true at the end of the url.
See http://wiki.osgeo.org/wiki/Tile_Map_ Service_Specification for more information about this
specification.

When you read WMTS, you can often think WMS-C also.

Bbioop WMS /WMTS-cepsepos
The first time you use the WMS feature in QGIS, there are no servers defined.

Begin by clicking the Add WMS layer hytton 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:

Nmst A name for this connection. This name will be used in the Server
Connections drop-down box so that you can distinguish it from other WMS
servers.

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.

[TonpzoBarenn Username to access a secured WMS server. This parameter is optional.

ITapouib Password for a basic authenticated WMS server. This parameter is optional.

Wrnopuposars URI . Ignore GetMap URI reported in capabilities. Use given URI from URL
zampoca GetMap field above.

Wrnopuposars URI o Ignore GetFeaturelnfo URI reported in capabilities. Use given URI from
3ampoca URL field above.
GetFeaturelnfo

Tabmma OGC 1: ITapamerpsr WMS-coemmaenmnst

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 Cif Use proxy for web access. Make

sure that you select the correct proxy type from the Prozy type =19 drop-down menu.

Once the new WMS server connection has been created, it will be preserved for future QGIS sessions.

CoBer: URL WMS cepBepos

Be sure, when entering the WMS server URL, that you have the base URL only. For example, you
shouldn’t have fragments such as request=GetCapabilities or version=1.0.0 in your URL.

3arpy3ka WMS /WMTS-cnoés

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.
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ConepKuMoe 3KpaHa JIOJKHO ObITh 1moxoxkuM Ha pucyHok figure  OGR 1, ma KOTOpOM npejcraBieHbl
nmanubie, mocrymasie Ha WMS cepBepe DM Solutions Group.

-~ Add Layer(s) from a Server

Layers Server Search
| DM Solutions GMap &
Connect || New || Edit || Delete | | Load || Save | | Adddefaultservers |
D ¥ Name Title Abstract
¥0 DEMO GMap WMS... This demonstration server was setup by DM Solutions Gr...
1 bathymetry  Elevation/B...
b2 land_Fn Foreign Lands
> 4 park Parks
> 6 drain_fn Water
> 8 drainage Drainage
» 10 prov_bound  Province
> 12 fedlimit Federal Limit
B 1A rail Dailraade =

Image encoding

@® PNG () PNG24 (O JPEG () GIF () TIFF

Options (0 coordinate reference systems available)

Layer name
Tile size

Feature limit for GetFeaturelnfo 10

Help Close

Select layer(s)
Puc. 14.2: /Inanorosoe okuo mobasierus WMS-cepsepa, mpeacTaBIeHbl JOCTYITHBIE CIION é
PopmaT n300parKeHunit

The Image encoding section lists the formats that are supported by both the client and server. Choose
one depending on your image accuracy requirements.

CoBer: ®opMmaT m300pa>kKeHmit

O6braa0 WMS-cepBepbl nipeiaraior Ha BeIOOp ofus u3 asyx ¢dpopmaroB — JPEG wiu PNG. JPEG —
3T0 GOPMAT, UCTIONB3YIOMNH AJTOPUTM C3KATHUS € TIOTEPSIMU, B TO BpeMs Kak PNG — 6e3 moreph.

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.

ITapameTrpsbI

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.

146 Fnasa 14. Pa6orta c ganHbimu OGC



QGIS User Guide, Bbinyck 2.2

Tlone Maxcumanrvro xosuvecmeo obsexmos 6 GetFeaturelnfo 3amaer 4ucio 0ObEKTOB, 3AIPALITBAEMbIX
y cepBepa.

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.

Ciaon

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.

Coget: Ilopamok WMS-ciaoén

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.

IIpospayHocTh

In this version of QGIS, the Global transparency setting from the Layer Properties is hard coded to be
always on, where available.

Coser: IIpospaunocte WMS-cii0és

HocrymrocTs npo3pagnocta WMS-c1oéB 3aBucuT OT UCIoIb3yeMoro dpopmara n3obpaxkenns: Tak PNG
u GIF momnep:kuBaroT mpo3padyHocThb, B 70 Bpems kak JPEG — wmer.

Cucrema KoopauwHAT
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 Paboma ¢ npoexyusmu
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.

Mouck cepeepos

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.

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.

Mo3aunkn

When using WMTS (Cached WMS) services like

http://opencache.statkart.no/gatekeeper/gk/gk.open_umts?\
service=WMTS&request=GetCapabilities
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m Add Layer(s) from a Server

Layers Server Search
OSM Search
Title

Live Haiti OSM WMS via Mapnik live osm data via tile2.dbseo.coi

Geofabrik Tools: OSM Inspector (Addresses) OSM Inspector is a debugging t

OSM Latvia data OSM Latvia data

OsM wWMS

OpenStreetMap-WMS WMS-Demo Flir OSM-Daten Ger

OpenStreetMap-WMS Graustufenvariante WMS-Demo fiir OSM-Daten Ger

OSM_Basic Open Street Map

OSM_Basic Open Street Map

UMN MapServer Landcover This is the UMN MapServer appl
0

Help | | Close |

Select layer(s)

Puc. 14.3: ITouck WMS-cepBepoB 1m0 KJIFOUYEBBIM CJIOBAM )

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 Settings — 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.

Ncnonb3oBaHue nHCTpymeHTa onpegesieHnsi 00bLekTos

Ecnu cioit, mpemocrasisiembriit WMS-cepBepoM, TaéT BO3MOKHOCTH OCYIIECTBJIEHUST 3APOCOB, TO TOSIB-

JISIEeTCS BO3MOXKHOCTH HCIIOJIb30BATH MWHCTPYMEHT Onpenemuts 06beKTS 1o foyuenns nHOOPMAIIIN

0 muKcenaax Kaprbl. [Ipyu KaxK0il MONBITKE MOJIydeHusi TAKONH nH(GOPMAIUE TPOUCXOAUT OOpallenue K
WMS-cepsepy. Pesysibrar 3ampoca npejcraBisercs B BUJE HMPOCTONO TEKCTA, a ero (hOpMATUPOBAHUE
ompeeisieTcsd HacTpoiikamu Toro uian nHoro WMS-cepeepa. Bwibop dopmara

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. Ilommepxxkka dopmara GML

The @R Identify 0] supports WMS server response (GetFeaturelnfo) 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 GetFeatureIlnfo 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"
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# Then there are two possibilities/formats available, see a) and b):

# a) basic (output is generated by Mapserver and does not contain XSD)
# in WEB METADATA define formats (example):
"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"

IIpocmoTp cBoiicTB

Once you have added a WMS server, you can view its properties by right-clicking on it in the legend and

selecting Properties. MeTagaHHbIe

The tab Metadata displays a wealth of information about the WMS server, generally collected from the
capabilities statement returned from that server. Many definitions can be gleaned by reading the WMS
standards (see OPEN-GEOSPATIAL-CONSORTIUM in Jlumepamypa u cevuiku nwa web-pecypent), but

here are a few handy definitions:
e CBoiicTBa cepBepa

— Bepcus WMS — Bepcus WMS, nojiep:kuBaemast cepBepoM.

— ®@opmartsel nzobpaxkenusa — Crncok MIME-tunos, nogaepkuBaeMbix cepsepom. QGIS mo-
cTymHbI J1I00bIe (hOPMATHI, C MOIIEPKKON KOTOPHIX Oblaa cobpana Oubanorexa (Qt, 0OBIIHO

910 image/png u image/jpeg.

— Identity Formats — The list of MIME-types the server can respond with when you use the

Identify tool. Currently, QGIS supports the text-plain type.

e CBolicTBa cJjosa

Boiopanabie ciion — [lokasbiBaer, ObLT nin He OBLT BHIOPAH CJI0M pH 100ABIEHIH CEPBEPa
B IIPOEKT.

Visible — Whether or not this layer is selected as visible in the legend (not yet used in this
version of QGIS).

MoxxHo ompeneiaTh — B03MOXKHO WM HET OCYMIECTBIATH 3aIPOCHI K CJIOI0 C MOMOIIBIO
WHCTPYMEHTA UEHTH(DUKAINN.

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.

MoxkHo yBeguumBaTh — JlOCTyIHA WM HET BO3MOMKHOCTH YBEJUYEHUS CJIOS Ha CTOPOHE
cepsepa. Texyias Bepcust QGIS nogpazymeBaer, 4ro 9TOT HapaMerp s JO0ro CJios ycra-
HOBJIeH B 3Hadenue Ja. He oTBeuaroiye jaHHOMY TPeOOBAHUIO CJIOM MOTYT OBITH OTPUCOBAHBI
HEKOPPEKTHO.

KoaunyectBo kackagoB — Ogau WMS-cepBepbl MOryT paboTaTh Kak MPOKCH-CEPBEPHI JIJIsT
Jpyrux. 9Ta 3alUCh MOKA3bIBAET, CKOJIHKO Pa3 3ampoc K JAHHOMY CepBepy ObLI MOCIaH Ha
apyrue WMS-cepBepbl 0 MOMEHTB HOJIYyYeHUs] PE3YJIbTaTa.

®Dukc. mmpuna, PukKc. BbICOTA — YCTAHOBJIEH Wi HeT (DUKCHPOBAHHBIA pa3Mep CJIOsS B
mukcensax. Tekymasa Bepcus QGIS mompasymesaer, 9To 3TOT mapameTp s J000ro CjIos He
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ycranosien. He orseuaomue JanHOoMy TPEOOBAHUIO CJIOU MOI'YT ObITH OTPHCOBAHBI HEKOD-
PEKTHO.

— 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.

— Hoctrynmen B CRS — Ilpoekiinu, B KOTOPBIX CJioi MoKeT ObiTh orpucoBan WMS-cepBepom.
[Mepeuancnenst B «ponnoms s WMS dopmare.

— Hocrynen B cruiiax — CTuan B KOTOPBIX MOXKeT ObITH OoTpucoBan cjaoit WMS-cepBepom.

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.

Orpanunyenuns knnedta WMS

Not all possible WMS client functionality had been included in this version of QGIS. Some of the more
noteworthy exceptions follow.

PepakrupoBanue cBoiictB WMS-ciios

Once you’ve completed the Add WMS layer rocedure, there is no way to change the settings. A work-
around is to delete the layer completely and start again.

Samumméaabie WMS-cepBepbl

Currently, publicly accessible and secured WMS services are supported. The secured WMS servers can be
accessed by public authentication. You can add the (optional) credentials when you add a WMS server.
See section Buwbop WMS/WMTS-cepsepos for details.

CosBet: loctyn k sammuménubiM ciaoam OGC

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.

CoBer: 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 kax cepsep OGC.
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14.1.2 Knnent WCS

E% A Web Coverage Service (WCS) provides access to raster data in forms that are useful for client-side
rendering, 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 network’), and the provider also supports selection of time position, if temporal domain is offered
by the server.

14.1.3 Knuent WFS n WFS-T
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 WFS 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.

dob6aBiienue ciaoa WFS
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 VEJ Add WFS Layer t,] on the Layers toolbar. The Add WFS Layer from a Server
dialog appears.
Click on [New].
Enter ‘DM Solutions’ as name.
Enter the URL (see above).
Click [OK].

AN

Choose ‘DM Solutions’ from the Server Connections £V

Click [Connect].

drop-down list.

Wait for the list of layers to be populated.

© »®» N o

Select the Parks layer in the list.
10. Click [Apply] to add the layer to the map.
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.

Only WFS 1.0.0 is supported. At this time, there have not been many tests against WFS versions
implemented in other WFS servers. If you encounter problems with any other WFS server, please do
not hesitate to contact the development team. Please refer to section Cnpasxa u noddepotcra for further
information about the mailing lists.

Coset: Ilomck WFS cepBepos

Homnomaurensuasie WFS-cepBepsr MoxkHO HaliTh, ucnoab3dys Google nin a00y0 APYTYIO MTONCKOBYIO CH-
cremy. CymectByer MHOXKecTBO cruckoB, comepxkaimux URL WEFS-cepBepoB, HEKOTOpBIE M3 KOTOPBIX
NOIJIEP2KUBAIOTCA, & HEKOTOPbBIE YK€ HET.
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X Add WFS Layer from a Server

Server connections

| dmsolutions

-

[ Connect .,_ New || Edit || Delete || Load || Save
Filter:
Title = Name Abstract Cache Feature Filter

Parks park %

Cities popplace

[] uUse title For layer name

Coordinate reference system
EPSG:42304 | Change.... |

| Help | | Add || Buildquery || Close |

Puc. 14.4: Nobasaenue ciosi WES 6)

14.2 QGIS kak cepeep OGC

QGIS Server is an open source WMS 1.3, WFS 1.0.0 and WCS 1 1.1.1 implementation that, in addition,
implements 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 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.

Moreover, the QGIS Server project provides the ‘Publish to Web’ plugin, a plugin for QGIS desktop that
exports the current layers and symbology as a web project for QGIS Server (containing cartographic
visualization rules expressed in SLD).

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. The ‘Publish to Web’ plugin currently supports basic
symbolization, with the option to introduce more complex cartographic visualization rules manually. As
the configuration is performed with the SLD standard and its documented extensions, there is only one
standardised language to learn, which greatly simplifies the complexity of creating maps for the Web.

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 URLs to get more information:

e http://karlinapp.ethz.ch/qgis_wms/
e http://hub.qgis.org/projects/quantum-gis/wiki/QGIS _Server Tutorial

e http://linfiniti.com/2010/08/qgis-mapserver-a-wms-server-for-the-masses/
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14.2.1 Mpumep ycraHoBkn Ha Debian Squeeze

At this point, we will give a short and simple sample installation how-to for 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.

Apart from QGIS and QGIS Server, you need a web server, in our case apache2. You can install all
packages with aptitude or apt-get install together with other necessary dependency packages. After
installation, you should test to confirm that the web server and QGIS Server work as expected. Make
sure the apache server is running with /etc/init.d/apache2 start. Open a web browser and type
URL: http://localhost. If apache is up, you should see the message ‘It works!’.

Now we test the QGIS Server installation. The qgis_mapserv.fcgi is available at
/usr/lib/cgi-bin/qgis_mapserv.fcgi and provides a standard WMS that shows the state boundaries
of Alaska. Add the WMS with the URL http://localhost/cgi-bin/qgis_mapserv.fcgi as described
in Bubop WMS/WMTS-cepsepos.

Project Edit View Layer Settings Plugins Vector Raster Database Processing Help

N R VRS ARQRSB XA OFED

Oesrernpprpse e ¥ - 4eB8=-7 -
Layers 5] Oy =
- @i.’-'-im ! Create a new WMS connection
= Connection details
Name Alaska
URL http://localhost/cgi-bin/qgis_mapserv.Fegi

IF the service requires basic authentication, enter a user name
and optional password

User name
Password

Referer

[] Ignore GetMap URI reported in capabilities

[] Ignore GetFeaturelnfo URI reported in capabilities
[] 1gnere axis orientation (WMS 1.3/WMTS)
["] Invert axis orientation

["] smooth pixmap transform

Help | wCancel, | | . .OK. .. |

Layers | Browser (2]

% Coordinate: -11921858,11616184 Scale 4189814 | v | [& & Render @ A

Puc. 14.5: ecropbiit WMS c¢ rpanunamu CIIA u3 kommiekra WMS cepsepa QGIS )

14.2.2 Creating a WMS/WFS/WCS from a QGIS project

To provide a new QGIS Server WMS, WFS 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
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Project Properties | OWS server

¢ General » [ Service capabilities

w WMS capabilities

o] Advertised extent v [ CRS restrictions
Min. X |342159.530707977246497  |EPSG:2964

IEN 1dentify layers

W’ Defaultstyles Min.Y |3602918.50832555256783
=% ows server Max. X |899577.137060660868882
B macros Max.Y |3998591.43753513135015
EE Rrelations | UseCurrent Canvas Extent |
® =) Used
v [ Exclude composers Exclude layers
alaska2 - A4 climate
railroads
& = ® =
& Add geometry to feature response
Advertised URL | |
Maximums for GetMap request
width | | Height | |
» WFS capabilities
» WCS capabilities
Help | _Apply || Cancel || NOK

Puc. 14.6: Definitions for a QGIS Server WMS/WFS/WCS project (KDE)
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GetCapabilities response of the WMS, WFS or WCS. If you don’t check g 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 4 CRS restrictions, you can restrict in which coordinate reference systems

(CRS) QGIS Server will offer to render maps. Use the @ 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 being published by the WMS, check i Ezclude 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 4 Ezclude

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 GetFeaturelnfo
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 Mazimums for GetMap request.

WFEFS capabilities

In the WFS 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.

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.qgs. To provide the project as a WMS/WFS, we create a
new folder /usr/1ib/cgi-bin/project with admin privileges and add the project file alaska.qgs and
a copy of the qgis_mapserv.fcgi file - that’s all.

Now we test our project WMS, WFS and WCS. Add the WMS, WFS and WCS as described in Sazpysxa
WMS/WMTS-croée, Kauenwm WFS u WFES-T and Kauenwm WCS to QGIS and load the data. The URL
is:

http://localhost/cgi-bin/project/qgis_mapserv.fcgi

Hacrtpoiika cepsepa OWS

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
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want a specific attribute not to be published, uncheck the corresponding checkbox in the WMS or WFS
column.

You can overlay watermarks over the maps produced by your WMS by adding text annotations or SVG
annotations to the project file. See section Annotation Tools in Ocrosroe uncmpymermas for instructions
on creating annotations. For annotations to be displayed as watermarks on the WMS output, the Fized
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.

Extra parameters supported by the WMS GetMap request
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:

e 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 (qgis_mapserv.fcgi). If not specified, QGIS Server searches for .qgs files in the
directory where the server executable is located.

IIpumep:

http://localhost/cgi-bin/qgis_mapserv.fcgi?\
REQUEST=GetMap&MAP=/home/qgis/mymap.qgs&. . .

e DPI parameter: The DPI parameter can be used to specify the requested output resolution.
IIpumep:
http://localhost/cgi-bin/qgis_mapserv.fcgi?REQUEST=GetMap&DPI=300. . .

e OPACITIES parameter: Opacity can be set on layer or group level. Allowed values range from 0
(fully transparent) to 255 (fully opaque).
IIpumep:

http://localhost/cgi-bin/qgis_mapserv.fcgi?\
REQUEST=GetMap&LAYERS=mylayerl,mylayer2&0PACITIES=125,200%. . .
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Pa6orta c ganubimu GPS

15.1 Moaynbs GPS

15.1.1 Y7o Takoe GPS?

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 waypoints), 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.

15.1.2 3arpyska GPS paHHbix 13 dpaiina

Cy1ecTByOT IeCATKE pa3andHbix ¢popmaros daitnos aisg xpanenus GPS nannpix. @opmar, ucnosib3ye-
mbiit B QGIS, nasbiBaerca GPX (dopmar o6mena nanabivu GPS), aBisiommiics cTan apTHHIM 0OMEHHbIM
dOopMATOM, KOTOPBIH MOXKET COIEPXKATH JI000e KOJIMIECTBO MAaPIIPYTHBIX TOYEK, MAPIIPYTOB W TPEKOB
B omHOM (paiise.

To load a GPX file, you first need to load the plugin. Plugins — % Plugin Manager... opens the Plugin

Manager Dialog. Activate the & GPS Tools checkbox. When this plugin is loaded, two buttons with a
small handheld GPS device will show up in the toolbar:

o
o [lo[7 Create new GPX Layer

e
o & GPS Tools

For working with GPS data, we provide an example GPX file available in the QGIS sample dataset:
qgis_sample_data/gps/national_monuments.gpx. See section [Ipumepn darnwiz for more information
about the sample data.

2
1. Select Vector — GPS — GPS Tools or click the o GP3Tools jeon in the toolbar and open the
Load GPX file tab (see figure GPS 1).

2. Ucnonw3yiire kuonky [O630p...] mig nepexona B Karajor qgis_sample_data/gps/, Bbibepure
daitn GPX national_monuments.gpx u HaxkMure KHOIKY [OTKpPBITH].

Caenyer wucmonb3oBarh KHOMKY [O630p...] mst Toro, urobsr Beibpars daiin GPX, 3arem ycramo-
BUTh (bjlarv /i BHIOOpA THUIOB OOBEKTOB, KOTOPbIE HYXKHO 3arpy3uTh w3 3Toro ¢aira. Kaxkmabrit
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% GPS Tools

Load GPX file | Import other file Download from GPS = Upload ko GPS | GPX Conversions

File |/data/Dropbox/Trabalho/Route5.gpx Browse...
Feature types [ Waypoints
& Routes
& Tracks
| Help | | cancel || OK

Puc. 15.1: Juanorosoe okuo «Wucrpymentsr GPS» A

Tu 06bEKTOB OyJler 3arpyKeH B OTJEIbHbI CJIOH, Kak TOibKO Bbl Haxkmere khouky [OK]. Paiin
national_monuments.gpx BKJIIOYAET JIHUIh MapIIPyTHBIE TOUKH.

Ilpumeuanue: 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 Mporpamma 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.

15.1.4 NmnoptupoBaHue gaHHbix GPS

To import GPS data from a file that is not a GPX file, you use the tool Import other file in the GPS
Tools dialog. Here, you select the file that you want to import (and the file type), which feature type you
want to import from it, where you want to store the converted GPX file and what the name of the new
layer should be. Note that not all GPS data formats will support all three feature types, so for many
formats you will only be able to choose between one or two types.

15.1.5 3arpy3ka gaHHbix GPS u3 yctpoiictBa

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.

The device type you select in the GPS device menu determines how GPSBabel tries to communicate
with your GPS device. If none of the available types work with your GPS device, you can create a new
type (see section Onpedeserue no6vix munos yempoticms).

The port may be a file name or some other name that your operating system uses as a reference to the
physical port in your computer that the GPS device is connected to. It may also be simply USB, for
USB-enabled GPS units.

158 Fnasa 15. Paborta c gaHHbimu GPS


http://www.topografix.com/GPX/1/1/
http://www.gpsbabel.org

QGIS User Guide, Bbinyck 2.2

% GPS Tools

Load GPX file | Import other file | Download from GPS | Upload to GPS | GPX Conversions

GPS device | Garmin serial 2| | Edit devices... |
Port | local gpsd || Refresh
Feature type |Waypoints &

Layer name |downloaded_points

Qutput file | /data/Dropbox/Trabalho/downloaded peints.gpx | Save As.. |

|  Help | | cancel || OK

Pwuc. 15.2: UacTpyMeHT 3arpy3Ku

) On Linux, this is something like /dev/ttyS0 or /dev/ttyS1.
e £7 On Windows, it is COM1 or COM2.

When you click [OK], the data will be downloaded from the device and appear as a layer in QGIS.

15.1.6 Bebirpyska pganHbix GPS B ycTpoiicTBo

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.

15.1.7 OnpepgeneHue HOBbIX TUNOB YCTPOWCTB

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.

%type will be replaced by -w if you are downloading waypoints, -r if you are downloading routes and -t
if you are downloading tracks. These are command-line options that tell GPSBabel which feature type
to download.

%in 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/ttyS0 to the file output.gpx, QGIS will replace the keywords
and run the command gpsbabel -w -i garmin -o gpx /dev/ttySO output.gpx.
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Kowmanza Beirpy3ku — 3T0 KOMaH/1a, IPUMEHAEMAasd /s BbI'PY3KHU JAHHBIX B yCTPOiicTBO. B HEll uciosib-
3YIOTCS T€ K€ KJII0UEBbIe CJI0BA, OJIHAKO /41in yxKe 3ameHsercs Ha Haspanwue daita GPX mis BbIrpyxeH-
HOTO CJIOs, & %,out — Ha HAa3BaHUE MMOPTA.

You can learn more about GPSBabel and its available command line options at http://www.gpsbabel.org.

Once you have created a new device type, it will appear in the device lists for the download and upload
tools.

15.1.8 Download of points/tracks from GPS units

As described in previous sections QGIS uses GPSBabel to download points/tracks directly in the project.
QGIS comes out of the box with a pre-defined profile to download from Garmin devices. Unfortunately
there is a bug that does not allow create other profiles, so downloading directly in QGIS using the GPS
Tools is at the moment limited to Garmin USB units.

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/51l-garmin.rules containing this rule

ATTRS{idVendor}=="091e", ATTRS{idProduct}=="0003", MODE="666"

After that is necessary to be sure that the garmin_gps kernel module is not loaded

rmmod garmin_gps

and then you can use the GPS Tools. Unfortunately there seems to be a bug and usually QGIS freezes
several times before the operation work fine.

BTGP-38KM datalogger (only Bluetooth)

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

Use same command (or settings if you use GPSBabel GUI) as in Windows. On Linux it maybe somehow
common to get a message like

skytraq: Too many read errors on serial port

it is just a matter to turn off and on the datalogger and try again.
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BlueMax GPS-4044 datalogger (both BT and USB)

MS Windows

ITpumeuanme: It needs to install its drivers before using it on Windows 7. See in the manufacturer site
for the proper download.

Downloading with GPSBabel, both with USB and BT returns always an error like

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
With USB

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

With Bluetooth

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 GPS-cnexenwne

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.

There are four possible screens in this GPS tracking window:
o /' aPS 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
o % 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] connects 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.

IIpenynpexgenune: If you want to record your position to the canvas, you have to create a new
vector layer first and switch it to editable status to be able to record your track.

15.2.1 KoopaunHaTtbl TeKyLWEero MecTonosioXXeHus

# If the GPS is receiving signals from satellites, you will see your position in latitude, longitude and
altitude together with additional attributes.
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GPS Infarmation © X
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Longitude
Altitude

Time of fix

Speed
Direction
HDOP

VDOP
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Mode
Dimensions |
Quality
Status

Satellites

Puc. 15.3: KoopauHars! TEKyIero MeCTOmOJI0KEHUs U IPYTUe [TaHHbIe &

15.2.2 MouwmHoctb curdHana GPS

M Here, you can see the signal strength of the satellites you are receiving signals from.

GPS Information Ed]
Iil |£| EE 5§ | Disconnect |

Puc. 15.4: Momuocrs curnana GPS &

15.2.3 lMonoxeHne cnytHnkos GPS

Ecsim BbI xOTHTE 3HATH, e Ha HeOecHON cdepe pacnosiararoTCs BCE MPUCOEIWHEHHBIE CITYTHUKH,
nepeksodnTech Ha OKHO [lonoorcenue cnymuuros. Takake 371eCh MOXKHO yBUJIETH UACHTU(DUKAIMOHHDBIE
sHomepa (ID) cnyTHUKOB, C KOTOPBIX BbI TIOJIyYAETE CUTHAI.

15.2.4 MapameTtpbl GPS

%, In case of connection problems, you can switch between:
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GPS Information ®
Iil IEI EE [ | Disconnect |

Puc. 15.5: ITonoxenwne cunytaukos GPS )

o % Asmoonpedensenue
o ' Becmpoennoili npuémMHur
o ' Ceputinwii nopm
o ' gpsd (selecting the Host, Port and Device your GPS is connected to)
Haxarue kuonku [ITogkarounthesi] choa ununuupyer coepunenne ¢ GPS-upuemuukom.

You can activate = Automatically save added features when you are in editing mode. Or you can activate

) Automatically add points to the map canvas with a certain width and color.

_—

Activating & Cursor, you can use a slider
the canvas.

to shrink and grow the position cursor on

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.

Finally, you can activate . Log file and define a path and a file where log messages about the GPS
tracking are logged.

If you want to set a feature manually, you have to go back to w Position and click on [Add Point] or
[Add track point].

15.2.5 Connect to a Bluetooth GPS for live tracking

With QGIS you can connect a Bluetooth GPS for field data collection. To perform this task you need a
GPS Bluetooth device and a Bluetooth receiver on your computer.

At first you must let your GPS device be recognized and paired to the computer. Turn on the GPS, go
to the Bluetooth icon on your notification area and search for a New Device.

On the right side of the Device selection mask make sure that all devices are selected so your GPS
unit will probably appear among those available. In the next step a serial connection service should be
available, select it and click on [Configure] button.

Remember the number of the COM port assigned to the GPS connection as resulting by the Bluetooth
properties.

After the GPS has been recognized, make the pairing for the connection. Usually the autorization code
is 0000.

15.2. GPS-cnexeHue 163



QGIS User Guide, Bbinyck 2.2

o
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2947

|

50% of map extent O

Puc. 15.6: Hacrpoiiku GPS-crexenms &
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Now open :guilabel:*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.

If QGIS can’t receive GPS data, then you should restart your GPS device, wait 5-10 seconds then try to
connect again. Usually this solution work. If you receive again a connection error make sure you don’t
have another Bluetooth receiver near you, paired with the same GPS unit.

15.2.6 Using GPSMAP 60cs

MS Windows

Easiest way to make it work is to use a middleware (freeware, not open) called GPSGate.

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 L2/ Autodetect mode.

Ubuntu/Mint GNU/Linux

As for Windows the easiest way is to use a server in the middle, in this case GPSD, so

sudo apt-get install gpsd

Then load the garmin_gps kernel module

sudo modprobe garmin_gps

And then connect the unit. Then check with dmesg the actual device being used bu the unit, for example
/dev/ttyUSBO. Now you can launch gpsd

gpsd /dev/ttyUSBO

And finally connect with the QGIS live tracking tool.

15.2.7 Using BTGP-38KM datalogger (only Bluetooth)

Using GPSD (under Linux) or GPSGate (under Windows) is effortless.

15.2.8 Using BlueMax GPS-4044 datalogger (both BT and USB)

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.

Ubuntu/Mint GNU/Linux

For 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).

For Bluetooth
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The live tracking works both with GPSD

gpsd /dev/rfcomm0

or without it, by connecting the QGIS live tracking tool directly to the device (for example
/dev/rfcomm0).
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Muterpauyus ¢ GRASS GIS

The GRASS plugin provides access to GRASS GIS databases and functionalities (see GRASS-PROJECT
in Jlumepamypa u cevnry na web-pecypent). 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:

° ||‘ r OrkpbiTh HAGODP

° |L|?J Hoswiit Habop

° |@ 3akpeiTe HAGOP

° m Job6aputhk BeKTOpHBIA cinoit GRASS

° |_|Es Hobaputh pactposbiii caoii GRASS

° E% Coznare HOBBIH BekTOpHBIN caoit GRASS
° LBE Penakrtuposarb BekTOpHBIH caoit GRASS
° C%I OrkpbiTh uHCTPyMeHThl GRASS

° |@. Tlokazars Texkymuii pernon GRASS

° |J|—1‘_"|j MN3mennrs rexymuit pernor GRASS

16.1 3anyck pacwwupeHunss GRASS

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 — % 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 Cosdarue
noeot obaacmu GRASS) and import some raster and vector data (see section Zmnopm darnoiz 6 obaacmo
GRASS) for further analysis with the GRASS Toolbox (see section The GRASS Toolbox).
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16.2 3arpyska pacTpoBbix u BeKTOpHbix cnoés GRASS

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 ITpumepn. dannoiz). 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.

3. If not already done in a previous QGIS session, load the GRASS plugin clicking on Plugins — :@
Manage Plugins and activate o GRASS. The GRASS toolbar appears in the QGIS main window.

!
4. “B manesu GRASS naxMure HA UKOHKY [ Orxprrs maGop JUIS [OSIBJIGHUS JIUAJIOra, C BHIOOPOM
Habopa.

5. For Gisdbase, browse and select or enter the path to the newly created folder grassdata.

6. Temeps B Bhimagaomniem criucke Pation ™ JIOJIZKEH TIOSIBUThCA MYyHKT alaska, a B cuucke Habop
™ IIyHKT demo.

7. Haxxkmure [OK]. OGpaTtnre BHNMaHWE, YTO HEKOTOPHIE paHee HEIOCTYTHbIE HHCTPYMEHTHI Ha Ma-
menm GRASS rterneps m0CTyIHBL

8. Haxkxmure HA KHOIKY % Hobasurs, pacrposuiit ctolt GRASS 51 Gepyre mazpanme cost gtopo30 u Ha-

skmmre kHOTKy |OK]. Bymer orobpaskena kapra penseda.

9. Click on MEE Add GRASS vector layer - chpose the map name alaska and click [OK]. The Alaska
boundary vector layer will be overlayed on top of the gtopo30 map. You can now adapt the
layer properties as described in chapter Csoticmea sexmopnozo caos (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,/.

Coser: Iloakirouenume manabix GRASS

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 sec_ starting grass.

16.3 O6nactb n Habop GRASS

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
JIumepamypa u cconku na web-pecypent). 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.)
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Puc. 16.1: Tanusie GRASS B paiione «alaska»

16.3.1 CospgaHue Hosoii obnactn GRASS

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 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 IIpumepv, darnvix).

1.
2.

12.
13.

Start QGIS and make sure the GRASS plugin is loaded.

Visualize the alaska.shp shapefile (see section vector load_ shapefile) from the QGIS Alaska
dataset (see IIpumepnvi dammoir).

[T o
Ha nanenun GRASS naxkmure KHOIKY Hosuifl #3600 171 nogpienns auanora ¢ BeI6OpoM Habopa.

Select an existing GRASS database (GISDBASE) folder grassdata, or create one for the new
LOCATION using a file manager on your computer. Then click [Next].

Mo2KHO MCHOJIB30BATh 3TOT AUAJIOT JIjId CO3JaHus HOBOro Habopa B CyIIECTBYIOIIell obracTu (CM.
paszgen Jlobasaerue 106020 Habopa) wiu JJis co31aHus HOBOM obmactu. Beibepure nynkr L2 Co-

3damv noew pation (cM. figure grass location 2).

Enter a name for the LOCATION — we used ‘alaska’ — and click [Next].

. Onpezesure npoekIuio, Boiopas wyHKT “2/ ITpoexyus v BKIIOYUB CIIUCOK [TPOEKITUiI.

. 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 Status jeon in the lower right-hand corner of the status bar (see section Pafoma c
NPOCKUUAMU) ).

. In Filter, insert 2964 to select the projection.
10.
11.

Haxxmure knonky [Next].

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 |qg| extent], to apply the
extent of the loaded layer alaska.shp as the GRASS default region extent.

Haxxmure kuonky [Next].

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
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extent and coordinate system definitions (see Neteler & Mitasova 2008 in JTumepamypa u ccoiaku
na web-pecypcent).

14. TIpoBepbre 00T BBIBOI, YTOOBI OBITH YBEPEHHBIM B KOPPEKTHOCTH BBEIEHHOTO, W HAXKMHTE
[Finish].

15. The new LOCATION, ‘alaska’; and two MAPSETs, ‘demo’ and ‘PERMANENT’, are created. The
currently opened working set is ‘demo’, as you defined.

16. Ob6parure BHUMaHWE, YTO HEKOTOPbIE U3 HHCTPpYMeHTOB Ha naneaun GRASS, koropbie pambIie ObLIH
OTKJIFOYEHBI, TEMEPh JTOCTYITHBI.

g New Mapset

GRASS Location

Location

@® Create new location

The GRASS location is a collection of maps
for a particular territory or project.

<Back | | Next> | Cancel

Puc. 16.2: Coznanne "osoit obsactu GRASS unu nosoro madbopa B 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 Xmnopm dannviz 6 obaacms GRASS).
You can also use the already-existing vector and raster data in the sample GRASS LOCATION ‘alaska’,
included in the QGIS ‘Alaska’ dataset Ilpumepv. dannvix, and move on to section Modeav sexmoprvi
dannvr GRASS.

16.3.2 [JobasneHne HoBoro Habopa

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.

All MAPSETs include a WIND file that stores the current boundary coordinate values and the currently
selected raster resolution (see Neteler & Mitasova 2008 in JTumepamypa u ccvunky na web-pecypest, and
section Hucmpymenm pabomui ¢ pezuorom GRASS).

1. Start QGIS and make sure the GRASS plugin is loaded.

i =
2. Ha nanenu GRASS nakmure KHOIKY |ﬂ__|_“ Hoswiit #abop 519 yogpienns jauaora ¢ BoI6OpoM Habopa.

3. Select the GRASS database (GISDBASE) folder grassdata with the LOCATION ‘alaska’, where we
want to add a further MAPSET called ‘test’.

4. Haxxmure kuonky [Next].

5. Mbl MOXKeM WHCHOJIB30BATH 3ITOT JIHAJION JiJisi CO3JaHUsl HOBOrO Habopa B CYyIIECTBYIOIIEH
obmacTy WM JJid CO3JaHMs HOBON obnacTu. Boibepure nyukr L2 Bubpams pation (cm.
figure grass location 2) u maxmure kuonky [Next].

6. Enter the name text for the new MAPSET. Below in the wizard, you see a list of existing MAPSETs
and corresponding owners.
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7. Haxxmure knouky [Next], uposepbre obuiuit BbiBoj, 4r00bl ObITh yBEPEHHBIMU B KOPPEKTHOCTU
BBEJIEHHOTO, 1 HaxkMnTe KHONKy [Finish].

16.4 Nmnopt gaHHbix B obsacte GRASS

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 vector GML file lakes.gml from the QGIS ‘Alaska’ dataset (see IIpumepn danroiz).

1. Start QGIS and make sure the GRASS plugin is loaded.

2. Ha nmanesu GRASS naxkmure KHOIKY ) Orxpoirs nabop 17151 IOSIBJIEHU S IMAJIOra C BHIOOPOM Habopa.

3. Select as GRASS database the folder grassdata in the QGIS Alaska dataset, as LOCATION ‘alaska’,
as MAPSET ‘demo’ and click [OK].

4. Tenepb HaxKMUTE KHOIKY C% Orxpuirs uncrpymentst GRASS TJogppres okno nncrpymenrtos GRASS
(em. pasgen The GRASS Toolboz).

5. To import the raster map landcover.img, click the module r.in.gdal in the Modules Tree tab.
This GRASS module allows you to import GDAL-supported raster files into a GRASS LOCATION.
The module dialog for r.in.gdal appears.

6. Browse to the folder raster in the QGIS ‘Alaska’ dataset and select the file landcover. img.

7. As raster output name, define landcover_grass and click [Run]. In the Output tab, you
see the currently running GRASS command r.in.gdal -o input=/path/to/landcover.img
output=landcover_grass.

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 lakes.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 gml in the QGIS ‘Alaska’ dataset and select the file lakes.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 lakes_grass vector layer is now
imported into GRASS and will be visualized in the QGIS canvas.

16.5 Mopgenb BekTOpHbIX AaHHbix GRASS

BaxxHO moHATH MOJE/b BeKTOPHBIX gaHabix GRASS 10 Hagana nponecca onudpoBKH.
B ob6mmem Buze, GRASS ucrnomb3yer Tonosorndeckyo BeKTOPHYIO MOJEb.

DTO 03HA4YAeT, YTO ILIOLIAJHbIE OObEKTbI IIPE/CTaB/IeHbl HE 3aMKHYTLIMU IIOJMIOHAMM, & OMHON uJin
6ostee rparuaMu. ['paHnIia MeXKIy IByMsi CMEKHBIMHU TIOJUTOHAME O POBBIBAETCS TOJHKO OIWH pa3
U SBJIsIeTCH 00IIeit 11t 000UX MOJUTOHOB. ['paHuUIbI JOIKHBI ObITH COeMHEHBI 0€3 Pa3pbIBOB. Ilosmron
OTIPeJIeIsIeTCs ¢ TIOMOITHI0 IMEHTPOUAA BHYTPH ITOJIUTOHA.

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
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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.

Attributes can be stored inside the GRASS LOCATION as dBase or SQLite3 or in external database tables,
for example, PostgreSQL, MySQL, Oracle, etc.

ArpubyTel B Tabaurax 6a3 JaHHBIX COOTHOCATCS ¢ TEOMETPUIECKUMHU IJIEMEHTAMHU C MTOMOINBI0 3HAYEHUS
«KATeropuii».

«Kareropun» (kiro4, ID) — 910 nesble ducia, IPUCOEIMHEHHBIE K I€OMETPUYECKUM JIEMEHTAM, OHU
UCIOJIB3YIOTCSA KAK CCHIIKA HA KJIYEBYIO KOJOHKY B 6a3e JAHHBIX.

CoBer: N3yuyenmne mogenu BekTopHbIX JaHHBIX GRASS

Jlyammii crioco6 u3yduTh Mozesb BeKTOPHBIX naHHbix GRASS u eé Bo3MOXKHOCTH — CKadaTh OJ-
no u3 mocobuit mo GRASS, rme Mojenb BEKTOPHBIX JAHHBIX omucaHa 6osiee 1monpobHo. Cmorpu-
re http://grass.osgeo.org/gdp/manuals.php ayst Gosee moapobHOH wHbDOPMAINKM, KHAT W TOCOOUH Ha
HECKOJIbKUX SA3BIKAX.

16.6 Co3paHue HoBoro BektopHoro cnosa GRASS

To create a new GRASS vector layer with the GRASS plugin, click the Eﬁ Create new GRASS vector ¢oq]har
icon. Enter a name in the text box, and you can start digitizing point, line or polygon geometries following
the procedure described in section Ouugposxa u npasra eexmopmvix croée GRASS.

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 Cosdanue nosozo eexmopnozo cios).

Cosetr: Co3smaHue Tabuiibl aTpubyTOB JJisd HOBoro BeKTopHOoro ciiog GRASS

Ecim BbI x0THTE Ha3HAUYUTHL aTPUOYTHI ONMU(MPOBAHHBIM T€OMETPUYECKUM OObeKTaM, ybOemu-
TeCh, 4TO 0 Hadasa oiudpoBKu OblLia co3faHa Tabiauia arpubyToB € NOJAMU (CM. PHCYHOK
figure grass digitizing 5).

16.7 OundpoBka n npaBka BekTopHbix cnoés GRASS

CpencrBa  onudpoeku  BekTopHbix  cioéB  GRASS  gocTymebl  dWepe3  KHONKY Eﬁ?
Pepaicruposars pexropusit cnott GRASS g papesn. Y6eaurech, 9T0 BEKTODHBIH C/IOH HOAIPYKEH H OH
SIBJIIETCST BHIOPAHHBIM CJIOEM B JIETE€HJE JI0 TOT0, KaK HCIOIh30BaTh WHCTPYMEHTHI TPaBKM. PucyHoK
figure grass digitizing 2 mokaswiBaer gwasor npasku cios GRASS, nogeasronuiics mpyu HaXKaTum Ha,
KHOIIKY PeJaKTUPOBaHus. VIHCTPYMEHTHI 1 HACTPOUKHU OOCYK/IAI0TCS B CJIEAYIONINX Pa3/Iesax.

CoBetr: Onudposka nosurounoB B GRASS

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
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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.

Ilanesrs MHCTPYMEHTOB

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.

SRR R AR REO

(%]

Puc. 16.3: ITanens uncrpymenTos onudposkun GRASS

NkoH-| NHcTpymeHT HasHaveHwue
Ka
L
® Hogas Touka | OmudpoBars HOBYIO TOUKY
~
Hosast ymunus | Ouudposars HOBYIO jiuHUIO (3aBepuiaercs BbIGOPOM HOBOI'O UHCTPYMEHTA,)
Hogsas Ouudposars HOBYIO rpanully (3aBepliaercs BLIOOPOM HOBOI'O MHCTPYMEHTA)
IPAHUIA
€9 . .
Hosorit Ouudposarsb HOBbII LeHTPOU, (4ATH METKY CYIIECTBYOLIEMY [OJUIOHY )
LHEHTPOU/,
| g
i+ IMepemecrurs | IlepemecTuTb OHY BEPIIMHY MUMEIOINEHCS JTUHUNA WM TPAHUIIBL U
BEPIIUHY OIPEJIEJIATH HOBOE MOJIOZKEHHE
| g
HobaBuTh Jl06aBUTH HOBYIO BEpPIIMHHY K CYIIECTBYIOIIEH JTUHAN
BEPIIHHY
|
/3 Vranurh YaanuTh BepIIMHY U3 CYLIECTBYIOIEH JuHud (HOATBEPIUTH BBIOOD
BEDIIUHY BEPIUKHbL €LIE OJHUM HAXKATUEM )
—
[} ITepemecturs | IlepemecTuTb BHIOPAHHYIO TPAHUILY, TUHUIO, TOYKY WU IEHTPOMN/ HA HOBYIO
SJIEMEHT [O3UIHUIO U KJIMKHYTH B MECT€ HOBOI'O IOJIOKEHUS
! Pazours Split an existing line into two parts
JIMHUIO
%] VYranurs ViaauTh CyIIecTBYIOIIYO0 TPAHUILY, JTHHUIO, TOYKY WM EHTPOU
SJIEMEHT (oprBepaUTH BHIOODP JIEMEHTA ellé OJHUM HAYKATUEM )
[ —]
N3mennts UsmenuTh arpubyTsl BHIOGPAHHOIO 3jieMeHTa (3aMeThTe, 4TO OJUH JJIEMEHT
arpuby Tl MOXKET IIPEJICTABIATD MHOI'O OO'bEKTOB, CM. BbIILE)
|
O 3akpbIThH 3aBepIuTh CECCUI0 U COXPAHUTH TEKYIIMil cTaryc (C mocseyolei
LepecTPOKOil TOLOJIOruHK)

Table GRASS Digitizing 1: Cpencrsa omudposku GRASS
Bxkaaaka «Kareropum»

Bkaanka Kamezopuu 1m03BOJI€T OIPENEATh CIOCOO IMPUCBAWBAHUSA 3HAYEHUN KATEropuil HOBBIM Ieo-
MEeTPUYECKUM 3JIEMEHTAM.

e 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.
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@
DB ook

a1

= == |
v 7 In O
Cakegory || Settings = Symbology @ Table

Mode | Next not used =

4

Category Layer |1 v

Puc. 16.4: Bxnaaka Kareropuu s nanenu onudposku GRASS

e Category - The number (ID) that is attached to each digitized geometry element. It is used to
connect each geometry element with its attributes.

e Field (layer) - Each geometry element can be connected with several attribute tables using
different GRASS geometry layers. The default layer number is 1.

Coser: Creating an additional GRASS ‘layer’ with |qg|

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.

Bxkaaaka «IlapameTrpbi»

Bxuragka Ilapamempo, TO3BOISET 33/1aBATh IPUINIIAHAE B MUKCEIaX dKpana. [lopor npuimmnanus ompee-
JIAeTCAd TeM, Ha KaKOM PaCCTOAHUN HOBBIC TOYKU NI KOHEYHBIE y3JIbI JNHUHT JOJI>KHBI OBITh «TIPUTAHYTHI»
K CYIIECTBYIOIIUM y3JlaM. JTO MOMOraeT m30erarb pa3pbIBOB W BUCAYMX y3JI0B MeXAy rpaxunamu. [1o
YMOJIYaHUIO 33JaH nopor B 10 nukcesios.

o &
DB o

i
ol
S
|
G

Category | Settings| Symbology @ Table

Snapping in screen pixels | 10

-

Puc. 16.5: Bknaaka «Ilapamerpsl» B nanenu oundposku GRASS

Bxkaaagka «CumBoJsnka»

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).

Bxkaaagka «Tabauma»

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
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P RB R REO

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 -

Puc. 16.6: GRASS Digitizing Symbology Tab

(see section Cozdarue nosozo sexmoprozo caos GRASS).

o0 = =] |
B BB AT REO
Category Settings = Symbology | Table

Layer E -
Column Type Length | |

| Add Column | | Create / Alter Table |

Puc. 16.7: Bxknagka «Tabmumas B nanenu onudposku GRASS

Coset: IIpaBa pemaktupoBanus GRASS

You must be the owner of the GRASS MAPSET you want to edit. It is impossible to edit data layers in a
MAPSET that is not yours, even if you have write permission.

16.8 NHcTpymeHT paboTtbl ¢ pernoHom GRASS

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
$LOCATION/$MAPSET/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

|@| Display current GRASS region button

With the L1y 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
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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
resolution for your raster analysis. You can use these parameters with the GRASS Toolbox, described in
section The GRASS Toolbox.

16.9 The GRASS Toolbox

The Cgﬂ‘- Open GRASS Tools 1oy 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 MAPSET). This is necessary, because
new raster or vector layers created during analysis need to be written to the currently selected LOCATION

and MAPSET.

Modules Tree | Modules List = Browser

¥ GRASS MODULES
[} 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
=+ <y v.in.ogr.qgis - Import loaded vector

= v.in.ogr - Import OGR vector

v.in.ogr.all - Import OGR vectors in a given ...

NONON N N

W

= <y v.in.ogrloc-Import OGR vector and creat...
W
A

v.in.ogr.all.loc - Import all OGR/PostGIS ve... |I-

Close

Puc. 16.8: Uucrpymentst GRASS u nepeBo momyseit s}

16.9.1 Paborta c mogynamu GRASS

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.

A complete list of GRASS modules available in the graphical Toolbox in QGIS version 2.2 is available
in the GRASS wiki at http://grass.osgeo.org/wiki/GRASS-QGIS relevant module list.

It is also possible to customize the GRASS Toolbox content. This procedure is described in section
Hacmpotixa unempymenmos GRASS.

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, OQutput and Manual.

ITapameTrpsl
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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.

™ GRASS Tools: alaska/demo

Modules Tree = Modules List = Browser

Module: v.buffer

Options | OQutput | Manual

Name of input vector map

| rivers ( rivers@demo 1 line ) =

Buffer distance along major axis in map units
200

Name For output vector map

[river200m|

Run | | Close |

Close

Puc. 16.9: Monynu GRASS, Briagka «Ilapamerpbr» A

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.

BeiBos,

Bkananka Bwieod npenocrapiisier HH(POPMAIUIO O CTATyCe BbIBOIA MOLYJisd. Korja Bbl HAXKUMaeTe KHOIKY
[BamycTuTb]|, MOuyb LIepeKIIIOUaETCs BO BKIAAKY Boi6od u Bbl MozkeTe BUieTh HH(DOPMALMIO O LIPOLECCce
ananu3a. Eciau Bce 3aKOHYUJIOCH YCITEITHO, B KOHIIE BbI YBUIWTE COODIEHNE 3aBEpUeHO yCIIELHO.

Cuapaska

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 and
the Full index. These links provide the same information as the module g.manual.

Coser: IlokasaTh pe3yabTaT cpasy

Ecsu Bbl xorure 0106pa3suTh PE3yJbTaThl BLILIMX BbIYUC/IEHUI Cpa3y Ke B OKHE KapTbl, UCHOJb3YyHTe
kHolky [[TokasaTh BBIBO| BHU3Y BKJIAJAKU MOJLYJISL.
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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 wvector map

Registering primitives...

il .
VUL

2000 . I000 y
LUUUS S S SUUUS S

| Stop | View output | Close |

(&)

Puc. 16.10: Moxynmun GRASS, Bknanka «Bbisoay

GRASS Tools: alaska/demo

Tree | Modules List  Browser | ~ =+ & |4

Module: v.buffer
Options = Output | Manual
NAME lq
v.buffer - Creates a buffer around

features of given type (areas must
contain centroid).

KEYWORDS

vector, buffer

| Run | | Close |

Puc. 16.11: Moaymu GRASS, srknagka «Crnpaskas A
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16.9.2 Mpumepbl moayneii GRASS

Cuieyromue mpuMepbl TPOJIEMOHCTPUDYIOT MPUMEHEeHne HeKOTOPhixX u3 momayseit GRASS.

Co3pgaHue usonuunii

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 Xamnopm dannwiz 6 obaacms GRASS.

e First, open the location by clicking the () Open mapset Ly tton and choosing the Alaska location.

:ﬂ Jobasurs pactpossiil cimoit GRASS

e Tenepn orkpoiiTe KapTy penbeda gtopo30, HAKAB KHOIKY 1 BBI-

6paB pactp gtopo30 u3 Habopa demo.

e Tenepb OTKpOIiTE MaHEHh HHCTPYMEHTOB € TTIOMOIIBIO KHOTTKT (ﬂ Orxprrrs mrerpymenror GRASS

e In the list of tool categories, double-click Raster — Surface Management — Generate vector contour
lines.

e Now a single click on the tool r.contour will open the tool dialog as explained above (see Paboma
¢ modyaamu GRASS). The gtopo30 raster should appear as the Name of input raster.

e Haneuaraiire B Illaz 2opusonmanet % 2! snavenne 100 (torpa 6yayT co31aBaTbCs U30JUMHUM C
uarepsajoM B 100 MeTpoB).

e Beemnte B mose Amsa 6vix00m020 6exmopHozo caos nMsa ctour_100.

e Haxkxmure kuouky [BeimosHuTs| nisi nagasa npouecca. Ilomoxaure HEKOTOpOe BpeMmsi, [OKA B
OKHE BbIBOJIA HE II0ABUTCH COODIeHue YcnemHoe 3aBepuieHue. Lorja Haxkmure KHOUKY [OTKPBITH
BBIBO/I| 1 KHOTKY [3aKkpbITh].

Tax Kak TeKyIIWii PEruoH JOBOJBHO OOITUPEH, OTOOpPAXKEHNE HA, IKPAHE MOXKET 3aHATh KAKOE-TO BPEMs.
Tlocne 3aBepitienrst OTPUCOBKHU BbI MOYKETE OTKPBITH OKHO CBOWCTB CJIOs, YTOOBI M3MEHUTH I[BET JIMHWH,
TaK, YTOObI M30MHUN ObLIM 3aMETHBI Ha CJIoe pesbeda, Kak omucaHo B paszaene Coticmea 6exmopHozo
CAOA.

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 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.

CoBer: HCTpyMEHT yIpolleHUus reoMeTpun

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.

e 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.

e IIposepnre, uTo B nosie Mms ucrodhozo 6eKmMopHo20 CA04 HAXOOUTCSA BeKTOp ctour_100.

e 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].
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e The process takes several moments. Once Successfully finished appears in the output windows,
click [View output] and then [Close].

e Bbl MOXKeT€ M3MEHUTDH IIBET BEKTOPHBIX M30JIMHUIN, YTOOBI YeTde OTOOPA3UTh WX MOBEPX PACTPa U
B KOHTPACTE C OPUTHHATHHBIMU H30JUHHAMA. BBl 3aMeTuTe, 9TO HOBBIE M30JTUHUN UMEIOT Oojee
DIQIKNE KPasi, 9€M OPUTHHAIbHBIE, OCTABASACH B IETIOM HCXOIHON (POPMBI.

QGIS 2.0.1-Dufour

Project Edit View Layer Settings Plugins Vector Raster Database Processing Help

NEBERLR VBT AZR@E R % V-
O@@PLARAPLRAR @@ - -y ==
g 08 UR 6 % G M A bW

Layers [E3]
v [ /" ctour100_smooth

& courtoo

» & # gtopo3o

Layers | Browser (2)
95 Coordinate: [ 709731,4587246 | Scale [1:9n000 | v | (§¥ & Render EPSG:2964 (€

Puc. 16.12: Moxyns GRASS v.generalize ajst critaxkuBamusi 00hLEKTOB BEKTOPHOTO CJIOS A

Coser: /Ipyrume mpuMeHeHUs MoAyJid r.contour

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.

Creating a Hillshade 3-D effect

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.

e Begin this example by loading the gtopo30 elevation raster. Start the GRASS Toolbox, and under
the Raster category, double-click to open Spatial analysis — Terrain analysis.

e 3arem BoiGepure r.shaded.relief, 9T06b1 OTKPBHITH 3TOT MOIYJb.
o II3menure 3nadenue noss Asumym ¢ 270 na 315.

e Brequre gtopo30_shade B KawyecTBe WMEHH HOBOTO DACTPA TEHEBOW OTMBIBKM M HaxkMuTe [Bbi-
MOJIHUTB).
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e Korma mporece 3akoHauTCst, 106aBbTE PACTP OTMBIBKHU Ha KapTy. Kak Bl BuauTe, OH OTOOPaKaETC
B CepOi IIBETOBOM IIKAJIE.

e To view both the hillshading and the colors of the gtopo30 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%.

Bt gomkHBI TOTyanTh c10it perabeda gtopo30 ¢ ero 1BeTOROH KapToil M 33/JaHHO# MTPO3PATHOCTHIO IO~
BEPX CJIOS OTMBIBKU B CEPBHIX TOHAX. /Ij1s TOrO, 9TOOBI OIEHUTH BU3YAJIbHBIH 3(hhEKT TEHEBOI OTMBIBKHT
pesbeda, orkiounTe ciioil gtopo30_shade, 3aTeM ONsTH BEPHUTE €rO.

NcnoapzoBanme obosiouku GRASS

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.

[ GRASS Tools: alaska/demo

Modules Tree = Meodules List | Browser | [}

alexandre@PCalexandre:~$% g.list vect

vector files available in mapset <demo>:
airports ctour_100 rivers
alaska ctour_100_smooth

alexandre@PCalexandre:~% g.region rast=gtopo30 -
ap

projection: 99 (Albers Equal Area)
zone: 0

datum: nad27
ellipsoid: clark6é
north: 7809680
south: 1367760
west: -7117600
east: 4897040
nsres: 3280
ewres: 3280
rows: 1964
cols: 3663
cells: 7194132

alexandre@PCalexandre:~$ |1

Close
Puc. 16.13: O6omouka GRASS, monymns r.shaded.relief A

The module r.shaded.relief can take a parameter zmult, 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_shade2 azimuth=315 zmult=3 and press [Enter].

e After the process finishes, shift to the Browse tab and double-click on the new gtopo30_shade2
raster to display it in QGIS.

e As explained above, move the shaded relief raster below the gtopo30 raster in the table of contents,
then check the transparency of the colored gtopo30 layer. You should see that the 3-D effect stands
out more strongly compared with the first shaded relief map.
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QGIS 2.0.1-Dufour

CEERLA BT ZRRQ@R%Z- L B 6D
M@ EPLRRAR Qe - N ReEE -0 n -
B U8 0 % 0% 5 54 00 12l Be Il e % & % @ B

Layers BE g R 7
© | gtopo3o_shade

» & { gtopo30

Layers | Browser (2)

Overview ®

® coordinate: | 751390,3908635 | Scale (4099646 | v | (§¥] & Render EPSG:2964

Puc. 16.14: Kapra TeneBoit orMbiBKE pesibeda, co3aantas ¢ nomomnibio Moy r.shaded.relief 16}

PactpoBas cratuctuka Ha BEKTOpPHOIi KapTe
Cnenyromuii mpuMep mokasbiBaer, kKak Moayiab GRASS moxker obpabarbiBaTh paCTPOBBIE JAHHBIE U [10-
OaBJIATH KOJOHKH CTATHCTUKHU JIJIsl KAXK/IOTO MOJUTOHA B BEKTOPHOM CJIOE.

e CHoBa ucnosib3yeMm jganable Habopa msaHubix Alaska, cecbutasgcs wa HUmnopm danwnwiz 6 obaacmo
GRASS nmns ummnopra shape-daiina pacrurensuoctu u3 gupexkropuu shapefiles B GRASS.

e 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).

e From the Toolbox, choose Vector — Manage features, and open the module v.centroids.
e Breaute B nosie Mma 6vix0dno20 exmoprozo caos nMst forest_areas W 3alyCTUTE MOIYJIb.

e 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 sec_ symbology of the vector section.)

e Next, reopen the GRASS Toolbox and open Vector — Vector update by other maps.
e (Click on the v.rast.stats module. Enter gtopo30 and forest_areas.

e Only one additional parameter is needed: Enter column prefiz elev, and click [Run]. This is a
computationally heavy operation, which will run for a long time (probably up to two hours).

e 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 Pabota c 6pay3zepom GRASS

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.
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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

SO QOO

¥ | demo

Vector airports
¥ | raster Points 76
gtopo30 :
v |l vector Lines 0
» airports Boundaries||0
> alaska Centroids |0
river200m | |Areas 0
" rivers Islands 0
[ 3
Bl PERMANENT North 6502586.8303
472
South 1433525.7988
7208
East 4615124.9789
8512
West -4480198.522
21446 -

Close
Puc. 16.15: Bpayzep GRASS )

The toolbar inside the Browser tab offers the following tools to manage the selected LOCATION:
. i Jlobasumsb ewvibparnyto kapmy 6 obaacms QGIS

° Konuposamsv svibparmyo xapmy

Ilepeumenosams 6vOpaHHYIO KAPMY
. Q Ydaarumos evbpantyro Kapmy
. I:L 3adamv pezuon mo eparuyam 6vOPAHHOT KAPIbL

) O Obrosumov

I/IHCprMeHTbI IlepeunmenoBars BBIOPAHHYIO KApTy n O Ypanaurs BeIOPpAHHYIO KapTy pa6OTaIOT TOJIBKO C KapTa-
MU BHYTPH TEKYIIEro BEIOpaHHOTro Habopa. Bee ocrasibable mHCTPYMEHTHI pabOTAIOT TAKKEe C PACTPOBBIMEU
¥ BEKTOPHBIMH CJIOSIMU B JIpyrux Habopax.

16.9.4 Hacrpoiika nictpymentos GRASS

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.
Ipocroit XML-daiin ans resepauu moayis v.buffer (v.buffer.qgm) BbirisgauT NPUMEPHO TaK:

<?xml version="1.0" encoding="UTF-8"7>
<!DOCTYPE qgisgrassmodule SYSTEM "http://mrcc.com/qgisgrassmodule.dtd">

<qgisgrassmodule label="Vector buffer" module="v.buffer">
<option key="input" typeoption="type" layeroption="layer" />
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<option key="buffer"/>
<option key="output" />
</qgisgrassmodule>

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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®dperimBok reoobpabotkn QGIS

17.1 BsepeHue

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.

In the following sections, we will review how to use the graphical elements of this framework and make
the most out of each one of them.

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.)

e Ilanesp WHCTPYMEHTOB. ZBjIsieTCS OCHOBHBIM 3JIEMEHTOM Trpadudeckoro mHTepdeiica, mo3Bosser
BBIMOTHATD KAK €IUHUYIHBII aJTOPUTM, TAK W 3AMyCKATh IPYIIOBYI0 00PAbOTKY.

Processing Toolbox |

El- Recently used algorithms

- 4% Watershed from DEM and threshold

%’3 Convergence index

& Polygon centroids

4 r.aspect - Generates raster maps of aspect from a elevation...

: % v.voronai - Creates a Voronai diagram from an input vector |...
“ 48 cartographic to geographic coordinates conversion

B {é} Geoalgorithms

-- §§} Domain specific

" ﬁ’} Images

" ## Raster

" % Raster - vector

B 8 vector

- o Models

& (@ seripts

[ Tools

[ [Example scripts]

[Simpliﬁed interface | v]

Puc. 17.1: Ilanens uncrpymenTos £7
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o The graphical modeler. Several algorithms can be combined graphically using the modeler to define
a workflow, creating a single process that involves several subprocesses.

{} Processing modeler 21x
B C1E [EY[i=)
[ Parameters [Watershed from DEM and threshald ][ [Example models]
;- Boolean -
i Extent
I
-File "
-Number a0 %
Raster Layer o DEM é & watershed basins &
- String
- Table Out
+Table field
- Vector layer
In
o
& Fill Sinks o
Cut
In In
- ey
& catchment area (parallel) ;); & cChannel network &
Out =
Cut u = In
a2
53 Vectorising grid classes &
Out
-
=P Threshold for channel def...é
“¥ Watersheds
Inputs | Algorithms | < | DI]

Puc. 17.2: Penakrop mozmeneit &7

e The history manager. All actions performed using any of the aforementioned elements are stored
in a history file and can be later easily reproduced using the history manager.

e Unurepdeiic makerno#t obpadborku. [lo3BoIgeT TPUMEHATH OIUH AJTOPUTM K HECKOJIbBKUM HAOOpaMm
JIAHHBIX OTHOBPEMEHHO.

In the following sections, we will review each one of these elements in detail.

17.2 laHenb MHCTPYyMEHTOB

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.

B mamenu mHCTPYMEHTOB OTOOPAYKAIOTCS BCE ITOCTYIHBIE aJITOPUTMbI, COOpPAHHBIE B TPYIIIbL. ['Dynimbl B
CBOIO OY€pehb SABJISIOTCA [T0YepHUME eMentamu y3maa 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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- | ERROR

= [Thu Oct 10 2013 13:07:35] SAGA execution console output
3 [Thu Oct 10 2013 13:07:29] SAGA execution commands

- 1) WARNING

B | ALGORITHM

EI [Thu Oct 10 2013 13:07:468] processing.runalg{“arass:v.voronoi”, "C: \\Users\\volaya/. qgis2/python/plugins\\proces. ..
= [Thu Oct 10 2013 13:07:29] processing.runalg{"saga:polygoncentroids”, "C:\Wsers\\Wolaya/. qgis2/python/plugins},...

C:\Users\olaya'\Desktop »saga_cmd shapes_polygons "Folygon Centroids” -POLYGONS "C:
\Users\volaya/.qgis 2 /python/plugins\processingtests'datalpolygons.shp™ -CENTROIDS "C:
YUsers\Volaya\AppData'LocaliTemp\processing\6e 2533629644496 5b442c Sec 1cdafa 5 1\CENTROIDS. shp™

FERET IR FRFRF FF
FEE  FEE EF #rF
FEZ FEIER FEIFFEEE
FER FRIFEER FEEEER
FEEEE R FF FEREFEF FF

library path:
library name:
maodule name :
author

c:\saga21'\modulesishapes_polygons.dll
Shapes - Polygons

Polygon Centroids

(c) 2003 by O.Conrad

Puc. 17.3: 2Kypnan £7

€ Batch Processing - Gaussian Filter 2=l
Grid Standard Deviation Search Mode

1.0 [0] Sguare * | 30

1.0 [0] Sguare * | 30

1.0 [0] Sguare > | 3.0

1.0 [0] Square * | 30

1.0 [0] Square * | 30

10 [0] Square * | 30

ol (1)

[ CK l ’ Add row ] [ Delete row l [ Cancel ]

Puc. 17.4: Unrepdeiic rpynmosoit obpadborku £7

17.2. MaHenb MHCTpyMeEHTOB
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Processing Toolbox |

El- Recently used algorithms

4% watershed from DEM and threshold

& Convergence index

& Polygon centroids

48 r.aspect - Generates raster maps of aspect from a elevation. ..

4 v.voronai - Creates a Voronai diagram from an input vector |...
‘. 48% Cartographic to geographic coordinates conversion

B €§§ Geoalgorithms

" % Domain spedific

" %’3 Images

[ [Example scripts]

[Simpliﬁed interface |~

Puc. 17.5: Ilanens uncrpymenTos £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.

B uwacraOCTH, yUPOIIEHHBINA BUJ COAEPIKUT AJTOPUTMBbI CJEAYIONMX IPOBANRIEPOB:
e GRASS
e SAGA
e OTB
e «Ponmmwies amropurmur QGIS

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.

g 3amycka ajaropurMa HeoOXOAUMO BBITIOJHATE ABOWHON MIEIYOK IO er0 UMEHU B TAHEIN WHCTPYMEH-
TOB.
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Processing Toolbox |

Search...

- Recently used algorithms
B} i) GDALJOGR [21 geoalgorithms]
-- ' GRASS commands [155 geoalgorithms]

= GeoServer/PostGIS tools [8 geoalgorithms]

o Models [3 geoalgarithms]
Orfeo Toolbox (Image analysis) [76 geoalgorithms]
SAGA [252 geoalgorithms]
Scripts [10 geoalgorithms]

QGIS geoalgorithms [67 geoalgorithms]
B K Tools for LIDAR data [42 geoalgorithms]

[Advanced interface | v]

Puc. 17.6: Tlanens uncrpymMentos (paciupenHbiil pexkum) &7

17.2.1 Adwanor anroputma

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).

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 requirements 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.

Although the number and type of parameters depend on the characteristics of the algorithm, the structure
is similar for all of them. The parameters found in the table can be of one of the following types.

e 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.

e 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.

Boazse xaxmoro mosisi BHIOOpA BEKTOPHOTO CJIOSI HAXOIWTCS eINE OJHA KHOMKA, KAK MOKA3aHO HA
PUCYHKE HUKE.

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.

e 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.
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(j Convergence index x|

Parameters Log Help

Elevation

[raster [EFSG:23030] |v” ]
Method

| [0] Aspect [~]
Gradient Calculation

[m12x2 -]

Convergence Index

[ [Save to temporary filg] ][ l

[%| Open output file after running algorithm

[l 0% ]

wn ] [ cow | [ e

Puc. 17.7: Inasor anropurma £7

Points
| points [EPSG:23030) |v| D

-
Puc. 17.8: Knonka noo6beKTHOIO BBIIOJTHEHU &

Boibop — BBIMagAMOMINI CIMCOK TIPEIYCTAHOBIEHHBIX 3HAYEHMIT, N3 KOTOPOTO HEOOXOINMO BHIOPATH
OJTHO.

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.

Jlranas3oH 9ucIOBBIX 3HAYEHUN — 3a1a8TCsI MUHUMAIBHBIM U MAKCUMAJbHBIM 3HAYEHUSIMU.
Texkcr — cTpoKOBasi BETUINHA

Nwms mosist arpubyTUBHON TaOIUIIBI — BBIOMPAETCS W3 CIIUCKA MOJIeH TaOIUIIBI UIN CJTOS, 38 JaHHBIX
JPYTUM TIapaMETPOM.

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.

Ecsin BoiOpan 1epsblil BApUAHT, HOABUTCS CJIELYIONUIUN THAJIOL.

Ecnu ke BbIiOpan BTOpOil BapWaHT, TO JUAJIOT TAPAMETPOB OYJIET CKPBIT, U BbI CMOYKETE yKa3aTh
obmacts Ha Kapte. Ilocie Toro, kak obsracTh OyJAeT ykaszaHa, JUAJIOr MapaMeTpPOB O0TOOPA3UTCH, a
moJie oxBaTa OyaeT comep:KaTh 3HAYEHHs, COOTBETCTBYIONIME YKA3AHHON BAMU 00JIACTH.

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
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{4 Enter number or expression 2
Enter expression in the text field.
Double dick on elements in the tree to add their values to the expression.

dempart2
-dempartl

Min X:2628346, 525725
Max X:277871.525725
Min Y:4454025.0

Max y:4454275.0
Cellsize: 25.0

points

lines

3cuencas

[ values from raster layers statistics

[ [Enter your formula here]

o) (mcncte)

Puc. 17.9: Ione BBona uucen &7

Use layercanvas extent

=

Puc. 17.10: Boi6op oxsara £7

iy Select extent A

Use extent from

[Canvas]

Puc. 17.11: Coucok oxsaros 47

Puc. 17.12: Brigesnenue obiactu Ha Kapre 47
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corresponding row to see a dialog like the following one.

& Multiple selection 2%
dempart2 (R

dempart1

o< ]
dem

Puc. 17.13: Muoxxecrsenublii BoiGop 47

e Tlonb3oBarenbckas Tabauia — HeOObINAs TaOIUIA, PEIAKTUPyeMas TOIb30BaTeIeM (HApuMep,
HACTPONKHM CKOJIB3AIIEr0 OKHA JIJis PAbOThI ¢ PACTPOBBIME JAHHBIMHU).

s peakTupoBaHus TAOIUIBI HA2KMUTE HA KHOIKY CIIPaBa OT Hee.

& Fixed Table 2l
mminimum maximum new l Add row ]
1] o] a
Remove row
i} 1] [u]
a 1] u]

EE

Puc. 17.14: Tabmuma £7

Depending on the algorithm, the number of rows can be modified or not by using the buttons on
the right side of the window.

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.

HemHoro o npoekuyusax

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
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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.

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.

If you try to execute an algorithm using as input two or more layers with unmatching CRSs, a warning
dialog will be shown.

Boi MOxkere nposo/KUTh BBILIOJHEHUE AJTOPUTMA, HO HEOOXOIMMO IIOHUMATh, YTO B OOJIBIIUHCTBE CJIy-
JaeB pe3ysbTar OyAeT HenmpaBuJbHBIM. Hampumep, UTOrOBbIE CJI0M OYAYT MYyCTHIMHU, T.K. UCXOIHBIE CJION
He IIePeceKaloTCs.

17.2.2 [JanHble, co3gaBaémMbie afiroputmamm

B pesynbrare paboThl aniropuTMa MOryT OBITH CO3JAHBI CJAEAYIOIIUE BUABI JTAHHBIX:
e PacTpossbrii cioit
e Bexkropmbrii cioit
o Tabsuna
e Daiin HTML (ucnons3yercs jjisi orobpazkeHusi rekcra u rpadukn)

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, .tif 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
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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.

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.

For all the other types of output, you will find a checkbox that you can use to tell the algorithm whether
to load the file once it is generated by the algorithm or not. By default, all files are opened.

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).

17.2.3 Hacrtpoiika nnatdopmbl reoobopaboTku

As has been mentioned, the configuration menu gives access to a new dialog where you can configure
how algorithms work. Configuration parameters are structured in separate blocks that you can select on
the left-hand side of the dialog.

Hapsiay ¢ yxxe ynomunasimmmcs napamerpom Output folder, B rpynne General MOXKHO 331aTh CTUIN JJIs
OTPHUCOBKU CJIOEB 10 YMOJIYAHUIO (T.€. JIJis CJI0EB, CO3JAHHBIX IIPU MOMOIIIY JII060r0 ajaropurMa miaardop-
mbi). IIpocro cosmaiire HEOOXOAUMBbI CTUIIb, coXpanuTe ero B (aily, a 3areM yKaxKuTe IyTh K ITOMY
daitry B HACTPOUKAX M AJTOPUTMbBI CTAHYT HCIIOJIb30BATh €ro. Karkapiit cioif, J00aBIsieMblii B IIPOEKT
aIrOpUTMOM Oy/IeT OTPUCOBAH C UCIOJB30BAHUEM YKAZAHHOTO CTHUJIS.

CTuin OTPUCOBKY MOTYT HACTPAUBATHCS OTAEIBHO I KAXKIOTO aJITOPUTMA W KAK/IOTO BBIXOIHOTO ITa-
pamerpa. Bb3oBruTe KOHTEKCTHOE MEHIO, HAXKAB TPABYI0 KHOIMKY MbIIITH HA AJITOPUTME B TIAHEW WHCTPY-
MeHTOB U Bbibepure Edit rendering styles. OTkpoercs Iuaior MOXOXKUI HA ITOT.

€ Convergence Index e |
Output Style
Convergence Index <OutputRaster =

K ] [ Cancel

Puc. 17.15: Ctum orpucoskn £7

Yxaxure daitn ctuns .qml Jys Kayk10ro BeixonHoro daitna n Haxmure [OK].
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Other configuration parameters in the General group are listed below:

e 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 of this temporary file is usually a long and meaningless one
intended to avoid collision with other already existing filenames.

o Use only selected features. If this option is selected, whenever a vector layer is used as input for an
algorithm, only its selected features will be used. If the layer has no selected features, all features
will be used.

o 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.

17.3 PepakTop mopgeneii

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.

Penakrop mozelieii MOKHO Bbi3BaTh U3 MeHio Axasus — Pedaxmop modenet

OKHO MOCTPOUTE IS MOIEIEN COCTOUT U3 ABYX YACTEl: CIeBA HAXOAUTCS TTAHE b BKIIAI0K, B HEll BHIOMPAIOT
COCTaBHbBIE 3JIEMEHTHI MOJe/ U (MCXOJHbIE JAHHBIE W aJlOPUTMbI), CIpaBa — pabodas 00jacTb, Tae U
CO3a€TCS MOJIEID.

Cozganue MO/ YCJAOBHO MOXKHO PA3JIEJIUTh HA JABA TAIA;

1. Definition of necessary inputs. These inputs will be added to the parameters window, so the user
can set their values when executing the model. The model itself is an algorithm, so the parameters
window is generated automatically as it happens with all the algorithms available in the processing
framework.

2. Definition of the workflow. Using the input data of the model, the workflow is defined by adding
algorithms and selecting how they use those inputs or the outputs generated by other algorithms
already in the model.

17.3.1 OnpenenexHne NCxoaHbIX AaHHbIX
Tlepen co3manneM MOIEIW HY>KHO 3aaTh HEOOXOIMMBIE MCXOJHBIE JAaHHbIE. BCe MOCTyMHBIE MCXOMHBIE
JaHHBIE COOPAHBI B JIEBOIl YACTU OKHA MOCTPOUTENA MOAeseil, Ha BKIaaKe Hcxrodhbie darmbie:

e pacrposblii ciioii (raster layer)

e BeKTOpHBIH cyi0it (vector layer)

e crpoka (string)

e 1nosie Tabaunpl (table field)
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BEREEE

[~ Parameters [[Enta model name here] ][ [Enter group name here]
- Boolean
""" Extent
----- Number
- Raster Layer
..... String
- Table
----- Table field
- Vector layer

Inputs | Algorithms | (4] | ]

Puc. 17.16: Penaxrop momeneit £7

e Tabsuia (table)

e oxsar (extent)

e uucsio (number)

e siornveckasi esmanaa (boolean)
o aiin (file)

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.

(¢ Parameter definition 2|

Parameter narnel |

Min Max values[ H ]

Default value [ 1] ]

Puc. 17.17: Hacrpoiiku momemn 47
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Ilocsie 3anosiHenus moseit, B pabo4dyio 06/1acTh HMOCTPOCHHUS MOJETN J0OABUTCS HOBBIH OJIOK, COOTBET-
CTBYIOIIWI HOBOMY 3JIEMEHTY.

= = =
Point & DEM Landsat

Puc. 17.18: Hacrpoiiku mozemn £7

17.3.2 OnwucaHwue npouecca

Ilocse Toro, Kak 3aJaHbI BCe MCXOMHBIE TAHHBIE, MOYKHO MPUCTYMATH K OMMCAHUIO TPOIECCa AHATIU3A.
JlocTymHbIe aNTOPUTMBI HAXOAATCS Ha BKIaake Algorithms B meBoil yacTu OKHA. AJITOPUTMBI CIpYINHU-
POBaHBI TOYHO TaK K€ KaK W B TAHEJIN WHCTPYMEHTOB.

BEREEE

- Parameters [ [Enter model name here] ][ [Enter group name here]
- Boolean

..... Extent
- File
----- Number

3

{Raster Layer

..... String oF DEM
Table

----- Table field
Vector layer

B

Inputs | Algorithms | [«] | [«I»]

Puc. 17.19: Hacrpoiiku momenn &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. 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
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Parameters I Help |

Elevation

DEM I
Method

[0] Aspect |v

Gradient Calculation
[0]2x2 s
Convergence Index<OutputRaster >

[Enter name if this is a final result]

Parent algorithms

0 elements selected

Puc. 17.20: Hacrpoiiku momenn &7

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.

e 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.

e 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.

e String. As in the case of numerical values, literal strings can be typed, or an input string can be
selected.

e 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,
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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 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.

17.3.3 CoxpaHeHue n 3arpy3ka mogenu

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.

IIpexk e geMm COXpaHSTh MOJIENb, €if HAIO JAaTh UMs U YKa3aTh B KAKOH Tpymie OHA OyI1eT HAXOAUTHCS.
OTH JaHHBIE BHOCATCA B JBa IOJd HaJ pabodeil 061acThbi0 IOCTPOUTE IS MOIEeH.

Models saved on the models 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 .model 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.

Pacmonoxxenne Karamora Moeneii, Ipu KeJIaHAT Iy Th MOYKHO H3MEHUTD B HACTPOHKax B rpymnme Modeler.

Mouesnu, 3arpy2keHHble u3 Karajora models MOABISIOTCS HE TOJIBKO B IIAHEIU MHCTPYMEHTOB, HO U B
CTIMCKE AJITOPUTMOB BRJIAJIKU An20pummo, PeTAKTOpa Mojeneii. DTO 3HAYUT, 9TO MOJETH MOXKET WC-
MOJTh30BATHCS BHYTpH 00JIee KPYITHOM MOIE/N, KaK JIF000i IpyTroif aJropuTM.

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.

17.3.4 PepakTtupoBaHue mogenu

Tekyryio MOzeIb MO2KHO PEJAKTUPOBATH, U3MEHS OIMCAHKE IIPOIECCA U MEHss CBA3U MEXK/y aJITOPHUT-
MaM¥’ ¥ WCXOJIHBIMH JAHHBIMH, OTIMCAIONINMHA MOJIEh.

Haxkarwe mpapoii KJIaBUIM MBIIH HA OJIOKE aJITOPUTMA BBI30BET CJIEIVIOIEe KOHTEKCTHOE MEHIO:

€

Catchment frea (Parallel
k Remave
Edit

Deactivate

-
Puc. 17.21: KoHTekcTHOE MEHIO IIPK CO3TAHUK MOIENH A~

Buibop mynkTa Remove mpuBener K yIaJ€HUIO BbIIEIEHHOTNO O10Ka ajaropurMma. Heobxoammo moMHUTD,
9TO aJIrOPUTM MOXKET OBITH y/JAJeH TOTJA W TOJBKO TOTIa, KOIJA HET JAPYTHX, 3aBUCIIIAX OT HEro,
anropurmoB. T.e. pe3yabTarThl yIaaseMOro ajiropuT™Ma HUTJAE HE UCHOIb3YI0TCs. ECIu BbI MOMbITAETECH
YIQJIATH AJIPOPUTM, OT KOTOPOIO 3aBUCSAT JAPYIHE AJTOPUTMBbI, TOSIBUTCS MPEILYHPEXK ICHUE:
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{4 Could not remove element x|

Other elements depend on the selected one.
! k. Remove them before trying to remove it.

Puc. 17.22: Ommu6Ka, yrajeHns aaropuTma &7

Ilyuxt Edit nan npocTo ABONHOI IIETIOK 110 OJIOKY aJrOPUTMA OTKPOIOT AMAJIOT HACTPONKHU MapaMeTpos,
TJIe MOYKHO W3MEHUTh WCXOJHbIE JAHHBbIE W 3HAYEHUs MapaMeTpoB. B 3TOM ciydae B KadecTBe JOCTYTI-
HBIX MCXOIHBIX JTAHHBIX OyIyT OTOOpasKeHbI HE BCE MMEIOIHECs B Mozenu ganubie. Cliom n 3HAYEHUS,
CO3IaHHBIE Ha O0JIee TMO3MHUX dTAaX IPOorecca OyAyT HEIOCTYIIHBI, €C/TA OHM MPUBOAAT K MUKJIAIECKAM
3aBUCUMOCTSIM.

BriGepure HOBbIe 3Ha4YeHnst W HaxmuTe KHOMKY [OK]. Crsizu Mexy ssemMeHTaMu Mozean OyIyT cooT-
BETCTBYIOITUM 00pPa30M OOHOBJIEHBI.

17.3.5 Activating and deactivating algorithms

Algorithms can be deactivated in the modeler, so they will not be executed once the model is run. This
can be used to test just a given part of the model, or when you do not need all the outputs it generates.

To deactivate an algorithm, right-click on its icon in the model canvas and select the Deactivate option.
You will see that the algorithm is represented now with a red label under its name indicating that it is
not active.

€

Catchment Area (Parallel)
[deactivated]

Puc. 17.23: Deactivate &7

All algorithms depending (directly or indirectly) on that algorithm will also appear as inactive, since
they cannot be executed now.

To activate an algorithm, just right-click on its icon and select the Activate option.

17.3.6 OJokymeHTnposaHue mogenen

Co3nannbie MOIEIM MOXKHO AOKyMeHTupoBarb. st sroro naxxmure Ha kHouky [Edit model help],
OTKPOETCsi JUAJION PEAAKTUPOBAHUS OIUCAHUST MOJIEJIH.

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.

OHHC&HI/IQ MOJEJIN COXPaHAETCA B TOT K€ KaTaJIOI, YTO U CaMa MOJIEJIb, aBTOMAaTHYIE€CKHU IIPU COXPaHEHNN
MO/TEJIH.

17.3.7 HemHoro o gocTynHbix anropmrmax

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
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{} Help editor x|

- Algorithm description . . .
B Input parameters Algorithm description
- Clipping layer

-Qutputs

~ Algortthm created by Input parameters

- Algorithm help written by

Elevation

Select elements on the tree and fill their description in the text boxbelow 1 Ne elevation layer. Values must be expressed in meters

Clipping layer Clipping layer

An optional dipping layer|

Outputs

CK “ Cancel

-
Puc. 17.24: PegakTupoBanne OMUCAHASA MOIECTH &7

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.

17.3.8 Saving models as Python code

Given a model, it is possible to automatically create Python code that performs the same task as the
model itself. This code is used to create a console script (we will explain scripts later in this manual) and
you can modify that script to incorporate actions and methods not available in the graphical modeler,
such as loops or conditional sentences.

This feature is also a very practical way of learning how to use processing algorithms from the console
and how to create new algorithms using Python code, so you can use it as a learning tool when you start
creating your own scripts.

Save your model in the models folder and go to the toolbox, where it should appear now, ready to be
run. Right-click on the model name and select Save as Python script in the context menu that will pop
up. A dialog will prompt you to introduce the file where you want to save the script.
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17.4 Nutepdeiic nakeTHoW 0b6paboTkun

17.4.1 BBepgeHue

All algorithms (including models) can be executed as a batch process. That is, they can be executed using
not just a single set of inputs, but several of them, executing the algorithm as many times as needed.
This is useful when processing large amounts of data, since it is not necessary to launch the algorithm
many times from the toolbox.

YToObI 3aIyCTUTh AJTOPUTM B PEXKUME TMAKETHOW 00pabOTKY BBIIEJIWTE €r0 B MAHEIH WHCTPYMEHTOB,
BBI3OBUTE KOHTEKCTHOE MEHIO U BbibepuTe nyHKT Frecute as batch process.

. ./
Puc. 17.25: Bamyck nakerHoit o6pabOTKH M3 KOHCTEKCTHOTO MEHIO A7

17.4.2 Tabnwua napameTrpos

3amyck makeTHOi 00pabOTKM BO MHOTOM CXOK C BBINOJIHEHUEM €IWHWIHON omepanuu. OTimdne JIUIb B
TOM, 9TO MapaMeTphbl TEmePhb 3aJAI0TCS [T KaXKI0H ureparuu odpadborku. Iuanor HACTPOHKH B 3TOM
cilydae IPUHUMAET BU TaOJIUIIbI.

{} Batch Processing - Gaussian Filter e |
Grid Standard Deviation Search Mode

L0 [0] Square RIEX:

L0 [0] Square RAEX:

1.0 [0] Square > | 30

1.0 [0] Square * | 30

1.0 [0] Square * | 30

1.0 [0] Square > | 3.0

[« (1)

[ K ] ’ Add row ] [ Delete row ] [ Cancel ]

Puc. 17.26: Iaxernas o6paborka £7

Kaxkmas cTpoka TabIuITbl COOTBETCTBYET OHOMY 3AIYCKY aJITOPUTMA, B S9EHKaX HAXOISATCS MTapaMeTPhI.
DTO TOX0XKEe HA OOBIYHBIN JIUATOT HACTPOUKH ATTOPUTMOB, TOJBKO UCIOIB3YETCS APYroe PACIONIOKEHNEe
3JIEMEHTOB.

Ilo ymomganuio B Tab/uie Tpu CTPOKH, IIPU HEOOXOIUMOCTH JT00ABUTH HJIH YAAJIUTDH CTPOKH MOYKHO IIPH
TTOMOIIM KHOMOK BHU3Y OKHA.

ITocsie Toro, kKak pa3mep Tabaunbl (YUCIO CTPOK B HEll) 3aJaH, MOXKHO NPUCTYIATh K €€ 3all0JTHEHHUIO.
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17.4.3 3anondeHune Tabsnubl napamMeTpos

For most parameters, setting the value is trivial. Just type the value or select it from the list of available
options, depending on the parameter type.

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.

Tlocsie BBIOOpa BBIXOIHOTO (Daiijia MOSBUTCSA €IIE OMUH IUAJIOT, TO3BOJIAIONINI aBTOMATHIECKHN 3AI0JHITH
OCTaJIbHBIE STIEHKH.

(Gaos (x|

Autofill mode

Parameter to use | Elevation hd

Puc. 17.27: JInasor aBTo3amnoiHeHAs

Ecnu Beibpano 3uagenue Do not autofill (mo ymoadanuio), B 33JaHHYI0 s9eiiky OyaIeT mpoCTO BCTABIEHO
BhIOpannoe ums daiina. Eciu xe BpIOpano 10d0e apyroe 3uadeHue, OyayT 3amoaHeHb! Bee sueiiku. [Ipu
3TOM mMeHa (PaiiioB OyayT cHOPMHUPOBAHBI HA OCHOBE YKA3aHOTO KPHUTEPHs ABTO3AMOTHEHHs. Takoit
MIOIXO/, 3HAYUTETHHO YCKOPSIET 3aI0THEHNEe TAOIUIIBI TapaMeTpPOB MaKeTHON 00pabOTKH.

Automatic filling can be done by simply adding correlative numbers to the selected file path, or by
appending the value of another field at the same row. This is particularly useful for naming output data
objects according to input ones.

Slope

C:iDocuments and SettingsiusuariolMis documentosislope?. HF
C:\Documents and SettingsiusuariolMis documentosyslope 3. HF
CiiDocuments and SettingsiusuariotMis documentosisloped. tif

o m
Puc. 17.28: BanonHenbie myTu npu makeTHoOM obpaborke &7

17.4.4 BbinonHeHue nakeTHon obpaboTku

TTocne 3amomHeRnst BCEX HEOOXOMMMBIX TOJEH MOYKHO 3alyCTHTH TPONECC MAKEeTHOH 00paboTKU TPOCTO
HaxkaB Ha KHOTKY |[OK]. B HuxHeil gyactn auasora Gyner orobpazkarbcsi obImii mporpecc.
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17.5 N3nonb3oBaHue anroputmMoB reoodbpaboTky B KOHCOU

The console allows advanced users to increase their productivity and perform complex operations that
cannot be performed using any of the other GUI elements of the processing framework. Models involving
several algorithms can be defined using the command-line interface, and additional operations such as
loops and conditional sentences can be added to create more flexible and powerful workflows.

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.

Kom, Bemomnusiemsrit B koucon Python, naske eciim OH He BBI3BIBAET HU OJHOIO AJTOPUTMA MIAT(HOPMBI
reooOpaboOTKM, MOXKET OBITH MPeodpPa30BaH B HOBBIN AITOPUTM, KOTOPBIA B JaabHEHIIEM MOXKET BbI3bI-
BAThCs U3 MMAHEJd WHCTPYMEHTOB WJIM MCIOJIb30BATHC B PEIAKTOPE MOJese, Kak JI000i Apyroi aaro-
putm. Bojiee TOro, HEKOTOPBIE AJTOPUTMBI, KOTOPHIE BbI BUIUTE B TIAHEIN WHCTPYMEHTOB, Ha, CAMOM JI€JIe
SABJIAIOTCS OOBIYHBIMU CKPUTITAMHU.

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 Bwbi3oB anroputmoB u3 koHconun Python

€pBOe, UTO HYKHO CIEJIaTh TMPHU HUCIOJb30BAHWN TLIAT(HOPMBI T€000pAOOTKYU W3 KOMAHIHOW CTPOKUA —
HMIIOPTUPOBATH MOJIYJIb processing:

>>> import processing

Now, there is basically just one (interesting) thing you can do with that from the console: execute an
algorithm. That is done using the runalg() method, which takes the name of the algorithm to execute as
its first parameter, and then a variable number of additional parameters depending on the requirements
of the algorithm. So the first thing you need to know is the name of the algorithm to execute. That is
not the name you see in the toolbox, but rather a unique command-line name. To find the right name
for your algorithm, you can use the algslist() method. Type the following line in your console:

>>> processing.alglist()

Ha xoHCob OyeT BBIBEIEHO YTO-TO BPOIE ITOTO

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 1---------—-—------ - >saga:averagewithmaskil

Average With Mask 2---------—--------——--—-——— >saga:averagewithmask2

Average With Thereshold 1-----———-----————————- >saga:averagewiththeresholdl
Average With Thereshold 2-----------------———- >saga:averagewiththereshold2
Average With Thereshold 3------------------———- >saga:averagewiththereshold3
B-Spline Approximation--------—------—-—————--—-——- >saga:b-splineapproximation

DTO CIUCOK BCEX aKTUBHBIX AJTOPUTMOB, OTCOPTHPOBAHHBIA B aindaBUTHOM 1OpsAIKe (CleBa HA3BAHUE,
ClIpaBa — BHYTDEHEE UMs).
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You can use a string as a parameter for this method. Instead of returning the full list of algorithms,
it will only display those that include that string. If, for instance, you are looking for an algorithm to
calculate slope from a DEM, type alglist("slope") to get the following result:

DTM Filter (slope-based)----------———————————- >saga:dtmfilter (slope-based)

Downslope Distance Gradient---------—-—-———---—--—- >saga:downslopedistancegradient
Relative Heights and Slope Positions---------- >saga:relativeheightsandslopepositions
Slope Length------------------—-——-oo - >saga:slopelength

Slope, Aspect, Curvature--------——————-—-—-—-————- >saga:slopeaspectcurvature

Upslope Area--------—-——-——--—-—-——————— - ———— >saga:upslopearea

Vegetation Index[slope based]----------------- >saga:vegetationindex[slopebased]

BbIBO,ZL MOZKET HECKOJIbKO OT/INYaTbCA, T.K. OH 3aBUCHT OT JOCTYIIHBIX Yy BaC aJIOPUTMOB.

Tenepp  namHOro  Jlerde  HaiflTu  UMd  HEOOXOJMMOIO  AJIIOPUTMA, B HameMm  ciyvae
saga:slopeaspectcurvature.

Once you know the command-line name of the algorithm, the next thing to do is to determine the right
syntax to execute it. That means knowing which parameters are needed and the order in which they
have to be passed when calling the runalg() method. There is a method to describe an algorithm in
detail, which can be used to get a list of the parameters that an algorithm requires and the outputs that
it will generate. To get this information, you can use the alghelp(name_of_the_algorithm) method.
Use the command-line name of the algorithm, not the full descriptive name.

Calling the method with saga:slopeaspectcurvature as parameter, you get the following description:

>>> processing.alghelp("saga:slopeaspectcurvature')
ALGORITHM: Slope, Aspect, Curvature

ELEVATION <ParameterRaster>

METHOD <ParameterSelection>

SLOPE <QutputRaster>

ASPECT <OutputRaster>

CURV <OutputRaster>

HCURV <OutputRaster>

VCURV <OutputRaster>

Teneps y HAC ecTh BCs HEOOXOOMMAas i 3allycka aaropuTva wHopMmarusa. Kak yxke ObLI0 cKa3aHo,
3AIlyCK AJITOPUTMAa BBIMOJIHAETCS TpU oMoty Merofa runalg (). Ou umeer cieayomnuii CHHTAKCUC:

>>> processing.runalg(name_of_the_algorithm, paraml, param2, ..., paraml,
Qutputl, Output2, ..., OutputN)

Crucok mapaMerpoB W pe3yJbTaTOB 3aBUCUT OT AJITOPUTMA, U JOJIZKEH YKA3BIBATHCS B TOM MOPSIKE, B
KOTOPOM HX BBIIaéT MeTos alghelp().

Depending on the type of parameter, values are introduced differently. The next list gives a quick review
of how to introduce values for each type of input parameter:

e 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.

e BBHIOOD U3 CIHCKA MMPEIyCTAHOBJIEHHBIX 3HAYEHUI. SHAUYEHNE YKA3BIBAETCA KAK IIETOYNCIEHHbIN WH-
JIEKC, COOTBETCTBYIOIIW 3Ha49eHUI0. [[0/IyInTh CIMCOK AOCTYNHBIX 3HAYEHUN U COOTBETCTBYIOIIHE
UM WHIEKCHI MOXKHO Ipy moMmoru Merona algoptions (). Hampumep:

>>> processing.algoptions("saga:slopeaspectcurvature")
METHOD (Method)
0 - [0] Maximum Slope (Travis et al. 1975)
1 - [1] Maximum Triangle Slope (Tarboton 1997)
- [2] Least Squares Fitted Plane (Horn 1981, Costa-Cabral & Burgess 1996)
- [3] Fit 2.Degree Polynom (Bauer, Rohdenburg, Bork 1985)
- [4] Fit 2.Degree Polynom (Heerdegen & Beran 1982)

W N
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5 - [6] Fit 2.Degree Polynom (Zevenbergen & Thorne 1987)
6 - [6] Fit 3.Degree Polynom (Haralick 1983)

In this case, the algorithm has one such parameter, with seven options. Notice that ordering is
zero-based.

e Multiple input. The value is a string with input descriptors separated by semicolons (;). As in the
case of single layers or tables, each input descriptor can be the data object name, or its file path.

e uMd oJsd. PerucrpozaBucuMoe HA3BAHKE I0JIsI ATPUOYTUBHOM TaOTHITBI

e Fixed Table. Type the list of all table values separated by commas (,) and enclosed between quotes
("). Values start on the upper row and go from left to right. You can also use a 2-D array of values
representing the table.

e cucrema KoopiauHatr. YkaszbiBaercs kou EPSG HyzKHOI crucreMbl KOODIUHAT
e OxBarT. 3HAYEHUS XMin, Xmax, ymin v ymax, pa3e/I€HHbIC 3AIATHIMA (, ).

.HOFI/I“IGCKI/IQ, CTPOKOBBIE€ W YUCJIOBbIC 3HAYECHUA, & TAKZKE IMTYTU K (ba,ﬁﬂa,M B JOIIOJTHUTEJIBHBIX ITOACHEHUAX
HE HYKIAIOTCA.

Input parameters such as strings, booleans, or numerical values have default values. To use them, specify
None for the corresponding parameter entry.

For output data objects, type the file path to be used to save it, just as it is done from the toolbox.
If you want to save the result to a temporary file, use None. The extension of the file determines the
file format. If you enter a file extension not supported by the algorithm, the default file format for that
output type will be used, and its corresponding extension appended to the given file path.

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.

The runalg method returns a dictionary with the output names (the ones shown in the algorithm
description) as keys and the file paths of those outputs as values. You can load those layers by passing
the corresponding file paths to the load () method.

17.5.2 JononHutensHble pyHKUUU Ans paboTbl ¢ JaHHbIMU

TMomumo dyHKIWMIA, UCHOIB3YyEeMbIX Ui 3AIyCKa AJTOPUTMOB, MOJYJb Processing npeaocTaBisieT Psifl
BCIIOMOTATEIHHBIX (DYHKIINI, KOTOPBIE 00IerdatoT paboTy ¢ JAHHBIMU, B YACTHOCTU C BEKTOPHBIMU TAH-
ubiMu. Bee atn pyuknun asisiorcs obéprrkamu wag dyuknusasmu QGIS API, u, o6bruno, uMeror 6GoJiee
MPOCTOM CHHTAKCHUC. PEKOMEH IyeTcs MCoIb30BaTh UX MPU CO3JAHUY HOBBIX AJITOPUTMOB, T.K. OHU yIIPO-
LIA0T PabOTy C UCXOAHBIMU JAHHBIMU.

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.

e 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.

e values(layer, fields): Returns the values in the attributes table of a vector layer, for the passed
fields. Fields can be passed as field names or as zero-based field indices. Returns a dict of lists, with
the passed field identifiers as keys. It considers the existing selection.

e getfeatures(layer): Returns an iterator over the features of a vector layer, considering the
existing selection.

e uniquelabels(layer, field): Returns a list of unique values for a given attribute. Attributes
can be passed as a field name or a zero-based field index. It considers the existing selection.
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17.5.3 Co3pgaHue ckpunToB 1 13 3anyck

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 editing dialog. That’s where you should type your code. Saving the script from
there in the scripts folder (the default folder when you open the save file dialog) with .py extension
will automatically create the corresponding algorithm.

Nwmsa daiina Gyzer UCIOAb30BATHCH B KAYECTBE UMEHU AJITOPUTMA B IIAHEJU WHCTPYMEHTOB (IPU 3TOM
paciuupenue or0pachlBaercs, & MOJYePKUBAHK 3aMEHSAIOTC IpodeaMu).

Let’s have a look at the following code, which calculates the Topographic Wetness Index (TWI) directly
from a DEM.

##dem=raster

##twi=output

ret_slope = processing.runalg("saga:slopeaspectcurvature", dem, O, 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)

As you can see, the calculation involves three algorithms, all of them coming from SAGA. The last one
calculates the TWI, but it needs a slope layer and a flow accumulation layer. We do not have these layers,
but since we have the DEM, we can calculate them by calling the corresponding SAGA algorithms.

Eciu BB BHUMATENHHO YWTAIN MPEIBIAYINWI pa3ies, pa3obpaThcs B KOAe OyIeT JOCTATOYHO JIETKO.
Ceitgac HarOOJIBINI UHTEPEC [IJIsT HAC TMPEACTABJISAIOT MEPBBIE TPU CTPOYKY, HAYNHAIOIINECS CHMBOJIAMHA
##. DTu CTPOKM, HEOOXOIUMBI JJIs IPABUJIBHON PAOOTHI CO CKPUIITOM , UMEHHO OHU IMO3BOJIAIOT BBITIOIHITH
CKPHIIT, & TAKXKe UCII0Jb30BATh €r0 B MOJIEISX, KAK U JI000# APyroil ajropuTm.

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 processing scripts, their syntax and some
examples.

e raster. A raster layer.

e vector. A vector layer.

e table. A table.

e number. A numerical value. A default value must be provided. For instance, depth=number 2.4.

e string. A text string. As in the case of numerical values, a default value must be added. For
instance, name=string Victor.

e boolean. A boolean value. Add True or False after it to set the default value. For example,
verbose=boolean True.

e multiple raster. Habop pacrpoBbix cii0éB
e multiple vector. Habop BEKTOPHBIX CJIOEB

e field. Ilosie arpubyTUBHOM TAOIMIIBI, HEOOXOIMMO YKA3aTh CJIO UM TAOJHILY, N3 KOTOPOro Oy/1eT
6parbcs noste. Hanmpumep, ecoiu 3a1au napamerp mylayer=vector, TO moje arpudy TUBHON TAOIUIIHI
caoga mylayer onuceiBaerca Tak myfield=field mylayer

o folder. A folder.

o file. A filename.

17.5. WN3nonb3oBaHue anropntmos reoobpaboTkmu B KOHCONU 207



QGIS User Guide, Bbinyck 2.2

Hazsanue napamerpa Oyzer HCIIOIB30BATHCH KAK B KAYECTBE IO/IKCU COOTBETCTBYIOIIErO IIOJIs BBOJA
MpU 3alMycKe ajJrOpuT™Ma, TaK W B KAYECTBE MEPEMEHHONW BHYTPU CKPHUIITA, KOTOPOH OyJeT mpUCBOEHO
BBeJIeHHOE I0JIb30BaTesieM 3Ha4YeHue.

When showing the name of the parameter to the user, the name will be edited 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 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 ().

Pesysibrarsl O1UCHIBAIOTCS TOYHO TaK2Ke, C UCLOJIb30BAHUEM CJIE/LyIOIIUX THUIIOB!
e output raster
e output vector
e output table
e output html
e output file
e output number
e output string

The value assigned to the output variables is always a string with a file path. It will correspond to a
temporary file path in case the user has not entered any output filename.

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.

Do not use the load() method in your script algorithms, 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, you have 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

CJIeIyIONIAasd CTPOKA YCTAHOBUT 3HAYEHWE BBIXOJIHOTO MapaMeTpa PaBHBIM d:

average = 5

B jiononsenue K TeraM napaMerpoB M Pe3yJIbTAaTOB, MOXKHO 33/1aBaTh IPYIIILY, B KOTOPOil Oyjer orobpa-
KaThCA HOBBII aaropuTM. st 3TOrO CAyKUT Ter group.

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 possible methods: setText (text) and setPercentage(percent)
to modify the progress text and the progress bar.

Several examples are provided. 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.

17.5.4 [JokymeHTupoOBaHue CKpPUNTOB

As in the case of models, you can create additional documentation for your scripts, to explain what they
do and how to use them. In the script editing dialog, you will find an [Edit script help] button. Click
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on it and it will take you to the help editing dialog. Check the section 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 .help extension to the filename.
Notice that you can edit your script’s help before saving the script 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 the help content is done
automatically.

17.5.5 Xykn npea- n noctobpaboTku

CKpHUIITHL TaK’Ke MOTYT HCHIOJb30BATHCS I CO3JAHUS XYKOB Mpe/i- U TMOCTOOpaboTKM, KOTOphie OyIyT
BBIMIOJIHATHCS [TE€PEJT, 3AIyCKOM AJITOPUTMA U 10 OKOHYAHUIO 0OPAOOTKU. DTa BOZMOXKHOCTH MOYKET [PH-
TOJIUTHCS /I ABTOMATU3ANMH 33/1a4, BBIIOJIHAEMbIX 1epes 00paboOTKOM TaHHBIX.

CUHTaKCUC MIEHTUYEK ONMCAHHOMY BBIIIE, B JOMOJHEHHE JOCTYIIHA II00aIbHAs IepeMeHHas alg, saBJis-
OIIASACS AJIFOPUTMOM, KOTODPBI ObLl (1/ir Gy1eT) BHIIOJIHEH.

In the General group of the processing configuration 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.

17.6 >KypHan

17.6.1 >XypHan

IIpu kaxkoM 3amycke ajropurma, nHMOPMAIUS O TPOIECCe COXPAHAETCS MEHEIKEPOM MCTOPUU. JaIlu-
CBIBAIOTCHA KaK UCHOJIb3yeMble apaMeTpbl, TaK U J1aTa U BPeMsd BBIIIOJHEHUA alrOPUTMA.

This way, it is easy to track and control all the work that has been developed using the processing
framework, and easily reproduce it.

The history manager is a set of registry entries grouped according to their date of execution, making it
easier to find information about an algorithm executed at any particular moment.

Mudopmariust 0 mporecce COXpaHSAeTCd B BUJAE BbIPAKEHIUS KOMAH/IHOM CTPOKH, /1aKe €CJIU aJIrOPUTM ObLIT
3aAIyIIEH U3 TTAHE M HHCTPYMEHTOB. DTO IeIaeT MEHEIKEeP UCTOPUN TTOJIE3HBIM TAK¥Ke TPYU U3y YEHUH BO3-
moxkuocreit komauaHoi# crpoku SEXTANTE, T.K. MOXKHO 3allyCTUTh aJITOPUTM U3 MMAHEJH WHCTPYMEHTOB,
a 3aTeM TMOCMOTPETh B MEHEKepe UCTOPUN KaK €ro BhI3BIBATH M3 KOMAHIHOW CTPOKH.

Apart from browsing the entries in the registry, you can also re-execute processes by simply double-
clicking on the corresponding entry.

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.
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B ) INFO
[ [Thu Oct 10 2013 13:07:47] GRASS execution console output
EI [Thu Oct 10 2013 13:07:46] GRASS execution commands
EI [Thu Oct 10 2013 13:07:35] SAGA execution console output
EI [Thu Oct 10 2013 13:07:29] SAGA execution commands
; WARNING
E- 1) ALGORITHM
> = [Thu Oct 10 2013 13:07:46] processing.runalg{"grass:v. voronai®, "C: \|Users\\Wolaya/. qgis2/python/pluginst\proces...
EI [Thu Oct 10 2013 13:07:29] processing.runalg{“saga:polygoncentroids™, "C:\\Users\\Wolaya/.qagis 2fpython fplugins), ..
-y ERROR

Ci\Wsers\Volaya'\Desktop »saga_cmd shapes_polygons "Polygon Centroids™ POLYGONS "C:
\Wsers\volaya/.qgis2/python plugins\processing\tests'data\polygons.shp™ -CENTROIDS "C:
\Users\volaya\AppDatalLocal{Temp\processing \6e 2533629644456 5b442c Sec 1cdafd 5 1Y ENTROIDS . shp™

wwwwwwwwwwww

A A 1

44444
vvvvv

library path: c:'\saga21imodules\shapes_polygons.dil
library name:  Shapes - Polygons

module name ;. Polygon Centroids

author {c) 2003 by O.Conrad

Clear l [ Close

Puc. 17.29: 2Kypnam £7

17.7 HacTtpoiika CTOPOHHUX MPUIOXKEHWIA

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.

Tlo ymosuanuio, BCce aJrOPUTMbI, 3aBUCAIIHE OT BHEITHUX MPUJIOXKEHWUH, KOTOPbIE HE MOCTABISIOTCS C
QGIS, neakruBupoBanbl. Bbl MOXKeTE AKTUBAPOBATDH UX B IUAJIONe HACTPOUKY I1aT(HOPMBI T€00OPAOOTKH.
Ybeurech, 9T0 COOTBETCTBYIOIIEE HPUIOKEHHUE Y2KE€ YCTAHOBJIEHO B cuUcTeMe. AKTHBAIUs IPOBaiiiepa
aJITOPUTMOB 0€3 YCTAHOBKY TPUJIOXKEHHs, KOTOPOE eMy TpedyeTcs, MPUBEIET K MOSBJIEHUIO aJTOPUTMOB
B MMaHeJM WHCTPYMEHTOB, HO MPHU TOMBITKE 3aITyCKa aJTOPUTMA BbI MOJIYUUTE OMTHOKY.

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.

17.7.1 MpumeyvaHne gnsa nonb3osatenen Windows

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 OSGeodW
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application. 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 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.

17.7.2 O dopmartax daiinos

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.

Ucnonp3oBanue pactpoBbix JaHHbIX GRASS sBisiercs ogauM u3 ciydaes, KOT/Ia y BaC MOTYT BO3SHUKHYTh
mpOBIEMBI, MEITAIONINe 3aBEPITUTD AHAIN3, €CJIN BHENTHUH AJTOPUTM HUCIOIb3YeT TAKOH CJI0 B KA4eCTBe
ucxonuoro. [losromy Takue cion He 0TOOPAKAIOTCA B KAI€CTBE TOCTYIHDIX JJIsI AJITOPUTMOB.

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.

TIpoBaiimepsl, He UCMOAL3YIOMINE BHEIHNE MPUJIOKEHUs, MOTYT 06padaThIBAThL JIOObIE CJIOU, OTKPBITHIE
B QGIS, Tak Kak OHU OTKPBITHI it aHagm3a camoit 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.

17.7.3 O BblgeneHUnN B BEKTOPHbIX C0sIX

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.

Bo Bcex ocTabHBIX ClIydasX HEOOXOIUM IKCIOPT BHIOPAHHBIX OOBEKTOB, YTO YBEJIUIHUBACT BPeMs 00pa-
0OTKH.

SAGA

Agsropurmbr SAGA moryT ucnonszosarhesa u3 QGIS, ecin SAGA ycranoriena B cucreme, a miaardopma
reooOpaboTKM TPaBUILHO HACTPOEHA W MOXKeT Haiitu ucnojaaumbie daitast SAGA. Jljsa 3amycka aaro-
purmoB SAGA HeoOxomuMbl KOHCOJIbHBIE Ipuiioxkenns SAGA.

If you are running Windows, both the stand-alone installer and the OSGeo4dW installer include SAGA
along with QGIS, and the path is automatically configured, so there is no need to do anything else.

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
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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.

17.7.4 OrpaHundeHusa cucrtembl nokpbiTuii SAGA

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:

o Setting it manually. You define the extent by setting the values of the following parameters:

Resampling min X

Resampling maz X
— Resampling min Y
— Resampling maz Y
— Resampling cellsize

Nweitre BBUIYy, uTo QGIS BHIMOMHUT TIEpECYeT UCXOIHBIX CJIOEB K ITOMY OXBATY AK€ €CJIU OHU HE
[EPECEKAIOT €ro.

e 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.

IIpu BBI30BE AMrOPUTMOB, KOTOPbIE HE UCIIONB3YOT HECKOIBKO MCXOJHBIX CJIOEB WK HE TPEOYIOT €IuHOM
CUCTEeMbI IOKPbITHS, epecdeT nepej 3amyckom SAGA He BBIIOIHSETCs U BCE 9TU HACTPOINKYH HHIOPUPY-
10TCs.

17.7.5 OrpaHu4eHuUs1 MHOrokaHaJsibHbIX C/I0EB

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).

17.7.6 Limitations in cell size

SAGA assumes that raster layers have the same cell size in the X and Y axis. If you are working with a
layer with different values for horizontal and vertical cell size, you might get unexpected results. In this
case, a warning will be added to the processing log, indicating that an input layer might not be suitable
to be processed by SAGA.
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17.7.7 JlorrnposaHue

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
ezecution commands, to activate that logging mechanism.

BoabmmHaCTBO MpOBaiiiepoB, UCTONB3YIONINX CTOPOHHUE TIPUJIOKEHUS W B3aUMOJIEHCTBYIOITNE C HUMM
gepe3 KOMaHIHYI0 CTPOKY, IMEIOT CXOXKHe IapaMeTphl, TAK 4YTO BBl MOXKeT€ BCTPETHThb UX U B JIPYTHUX
MeCcTax JUAJIOra HACTPOUKH.

R. Creating R scripts

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.

U cHoBa, B Linux BcE 3HAYUTEIHHO HPOIIE: JOCTATOYHO yoeaurbes, aro R mocrynen 8 PATH. Eciu biB
MOXKEeTe 3aMyCTUTh R POCTO BBEIsST B KOHCOIU R, 3HAYUT BCE B MOPSIJIKE.

Yro6bl 106ABUTH HOBBI AIrOPUTM, Bbi3biBaoIuil pynkuiio R (uam Gosee cioxubiii ckpunt R, KoTopbiit
BbI HAIIUCAJIU U XoTuTe caeyarb gocrynabiv u3 QGIS), neobxoxumo cozgars daiin ckpunra, 00bsaCHSO-
it miardopme reooOGpaboOTKU KAaK BBIIOJHUTH OMEPAIUI0 U COAEPIKAIIHI COOTBETCTBYIOMNIAE KOMAH/IbI

R.

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 (##), tell QGIS the inputs of the algorithm
described 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. Check the
processing _scripts section for more information.

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.
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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 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 read0GR() 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.

Tables are opened using the read.csv() command. If a table entered by the user is not in CSV format,
it will be converted prior to importing it into R.

Additionally, raster files can be read using the readGDAL() command instead of brick() by using the
##usereadgdal.

Ecnu Bbl onbITHBIN TIOMB30BaTe b u He XoTuTe 9To0bl QGIS co3maBama 0ObeKT, MPEACTABISIONIAN CIIOH,
UCIOIB3YiiTe TupeKTuBy ##passfilename. JTa JUPEKTUBA yKA3BIBAET, YTO HEOOXOAUMO BEPHYTH CTPOKY
¢ umeneM daitia. B aTom ciiydae, nepes BbIIOJHEHHEM JTIOOBIX oreparniuii ¢ daitjaoM, BaM HEOOXOTIMO
M03a00TUTHCSA O €r0 OTKPBITHH.

Teneph, KCIOML3YS BLIMENPUBEIEHHBIE CBEIEHUST, MBI JIETKO MOKEM pa300paTh MEPBYIO CTPOKY CKPHIITA,
(nepByto cTPOKyY 0€3 CUMBOJIA KOMMEHTAPHs B HAYAJE).

pts=spsample(polyg,numpoints, type="random")

Ilepemennast polygon yike conepKuT 00bekT SpatialPolygonsDataFrame n MOYKET UCTIOIH30BATHCS JJIsT
BBI30BA METOJIA spsample, Kak U IepeMeHHad numpoints, KOTOpas COAEPZKUT YUCJIO TOUYEK JJId CO3JaHUSA
CETKHU.

Since we have declared an output of type vector named out, we have to create a variable named out
and store a Spatial#*DataFrame object in it (in this case, a SpatialPointsDataFrame). You can use
any name for your intermediate variables. Just make sure that the variable storing your final result has
the same name that you used to declare it, and that it contains a suitable value.

B narrrem ciiygae pe3ysibTaT moJTy9€HHBIH OT MeTO1a spsample He0OX0IUMO sIBHO TPeobPa30BaTh B 00bEKT
SpatialPointsDataFrame, Tak Kak N3HAYaJIbHO 3TO IK3EMILIADP KJIACCA PPP, KOTOPBIA HE NOAXONUT IJIA
Bosspaienus B QGIS.

If your algorithm generates raster layers, the way they are saved will depend on whether or not you have
used the #dontuserasterpackage option. In you have used it, layers are saved using the writeGDAL ()
method. If not, the writeRaster () method from the raster package will be used.

Ecin ykazana mupekrtuBa #passfilename, BbIXOJHbBIE PACTPbL OyAyT CO3H4AHBI IPHU IIOMOIIM I[1AKETa
raster (MeromoM writeRaster()), Jarke ecy OH HE UCIOIL30BAJICA [JIA 3arPy3KU UCXOMHBIX JAHHBIX.

If your algorithm does not generate any layer, but rather a text result in the console instead, you have
to indicate that you want the console to be shown once the execution is finished. To do so, just start the
command lines that produce the results you want to print with the > (‘greater’) sign. The output of all
other lines will not be shown. For instance, here is the description file of an algorithm that performs a
normality test on a given field (column) of the attributes of a vector layer:

##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).

Ecnu anropurm cozmaér kakue-m6o rpadudeckue 00bekThl (MCIonb3ys Meros plot()), mobasbre cie-
AYIONIYIO CTPOKY:
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##showplots

This will cause QGIS to redirect all R graphical outputs to a temporary file, which will be opened once
R execution has finished.

1 komconbHbIe U rpadutieckne pe3yabTaThl OYAYT JOCTYIHBI B OKHE [Ipocmomp pe3ysbmamos.

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.

ITpumeuanme: 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 commands 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 SEXTANTE will try to detect which packages are missing. You
must install those missing libraries manually before you can run the algorithm.

GRASS

Hactpoiika GRASS majo dem orimugaercs ot macTpoitku SAGA. TIpexkie Bcero HeoOXOAMMO yKa3aThb
myTh K Karajgory ycranoBku GRASS, o TopKO B TOM citydae, eciu Bbl ncnonb3yetr Windows. lomonan-
TeJIbHO TPeDyeTcsi yKa3aTh MCIIOJIb3YeMblil HHTEPIPETATOP KOMAHIHONH CTPOKHU (OOBIYHO TO mSYS.exe,
KOTODbIil uMeercs B Goubinuncrse aucrpubyrusos GRASS mis Windows) u ero pacunosoxenue.

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.

Ecau BeI ucnoss3yere Linux, mpocro ybeaurech, uro GRASS KOPpPEKTHO yCTaHOBIIEHA U 3aITyCKACTCS U3
KOMAHIHOI CTPOKH 0e3 OmubOK.

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

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.
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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:

) Usually OTB applications folder points to /usr/lib/otb/applications and OTB command
line tools folder is /usr/bin.

e £7 If you wuse the OSGeo4W installer, then install otb-bin package and enter
C:\0SGeo4W\apps\orfeotoolbox\applications as OTB applications folder and C:\0SGeo4W\bin
as OTB command line tools folder. These values should be configured by default, but if you have
a different OTB installation, configure them to the corresponding values in your system.

TauDEM

To use this provider, you need to install TauDEM command line tools.

17.7.8 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.

17.7.9 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 MPICH2.

Download TauDEM 5.0.6 source code and extract the files in some folder.
Open the linearpart.h file, and after line

#include "mpi.h"

add a new line with

#include <stdint.h>

T.e. y Bac Oymer

#include "mpi.h"
#include <stdint.h>

Save the changes and close the file. Now open tiffI0.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 ..

1 3aIlyCTUTEe KOMIIUJIATAIO

216 Fnasa 17. ®Ppeiimeok reoobpaborTku QGIS


http://hydrology.usu.edu/taudem/taudem5.0/downloads.html
http://hydrology.usu.edu/taudem/taudem5.0/TauDEM5PCsrc_506.zip

QGIS User Guide, Bbinyck 2.2

make

Finally, to install TauDEM into /usr/local/bin, run

sudo make install

17.8 The SEXTANTE Commander

SEXTANTE includes a practical tool that allows you to run algorithms without having to use the toolbox,
but just by typing the name of the algorithm you want to run.

This tool is known as the SEXTANTE Commander, and it is just a simple text box with autocompletion
where you type the command you want to run.

w |
33 53 a 53 % 53 LY i L 33 abel 3y
(L & - -

slope] I =
SEXTANTE algorithm: Slope length

SEXTANTE algorithm: Slope, aspect, curvature

SEXTANTE algorithm: Downslope distance gradient

SEXTANTE algorithm: Relative heights and slope positions

SEXTANTE algorithm: Upslope Area

SEXTANTE algorithm: Dim filter {slope-based)

SEXTANTE algorithm: Vegetation index[slope based)]

SEXTANTE algorithm: r.slope.aspect - Generates raster layers of slope, aspect, cu...
SEXTANTE algorithm: r.flow - Construction of slope curves (flowlines), flowpath le...

Puc. 17.30: The SEXTANTE 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 SEXTANTE 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.

17.8.1 [JoctynHble kOMaHAbl

The commands available in the Commander fall in the following categories:
e SEXTANTE algorithms. These are shown as SEXTANTE algorithm: <name of the algorithm>.

e 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 functions. You can create short Python functions that will be then included in the list of
available commands. They are shown as Function: <function name>.

To run any of the above, just start typing and then select the corresponding element from the list of
available commands that appears after filtering the whole list of commands with the text you have
entered.

B ciayuae dyukmum Python moxkHO BBIOpaTh COOTBETCTBYIOIIWI IJIEMEHT CITUCKA, HAUWHAIOIIUNCT C
Function: (mampumep, Function: removeall), uiu K€ MOJHOCTHIO BBeCTH uMs (dyHKIMU (removeall
B upeaplayiiem npumepe). Jobapisirb ckoOku nocsie umenu GpyHkuuu e rpebyercs.
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17.8.2 Co3aaHune nonb3oBaTenbCKNX pyHKUN

Tlonb3oBaTebckue DYHKIMU CO3MAI0OTCS MyTEM 100aB/IeHUs COOTBETCTBYyIOmero koaa Python B daita
commands . py, KOTOPbIIl HAXOAUTCS B KaTayore .qgis2/processing/commander moib30BaTeIbCKOM IH-
pekropuu. 1o 0bbranbiii daita Python, B KoTopbiit MOXKHO 100aBIATH CBOM (DYHKITHH.

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.

Hampumep, MOKHO 100aBUTDH TaKy0 (DYHKIIHAIO s YIAJTEHUS BCEX CIIOEB:
from qgis.gui import *
def removeall():

mapreg = QgsMapLayerRegistry.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.

Bor npumep dyukmuu, 3arpyzxaroreit ciaoit. B kadectse mapamerpa eit mepemaéred ums ¢aiiia, KOTOPbIit
HEOOXOAUMO OTKPBITh.

import sextante

def load(*args):
sextante.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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KoMnoHoBLNK KapTbl

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 and position 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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VNkorka | Onucanue Nkonka | Onuncanne
| 0
.~ Save Project New Composer
D Duplicate Composer @ Composer Manager
=]
= Sarpy3urb u3 maboHa CoxpaHuTb Kak mabiIoH
@ Print or export as PostScript ﬁlﬂ IKCIOPT B M300parKeHue
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Tabmauna Composer 1: Uacrpymentst KoMmoHOBIINKA KapPThI

All Print Composer tools are available in menus and as icons in a toolbar. The toolbar can be switched
off and on using the right mouse button over the toolbar.

18.1 First steps

18.1.1 OTkpbITME HOBOW KOMMOHOBKMU

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 New Print Composer jeon in the toolbar or choose File — New
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Print Composer. You will be prompted to choose a title for the new Composer.

18.1.2 Using Print Composer

Opening the Print Composer provides you with a blank canvas to which you can add the current QGIS
map canvas, text labels, images, legends, scale bars, basic shapes, arrows, attribute tables and HTML
frames. Figure composer 1 shows the initial view of the Print Composer before any elements are added.

alaska1

SLADE aRhhoe BH LR
BN CE BB S BR

100 150 200 250

Composition | Atlas generation = Command history

Composition £3)
B w Paper and quality N
Presets | A4 (210x297 mm) 2|
5o width | 297,00 =
Height 210,00 =~
tof oioioooiooioo| s mm Y
Number of pages |.1 .
1s o iioooooionooeoo| orientation |Landscape :)
Export resolution | 300 dpi -
[ Print as raster

P & snapto grid

P [ snap to alignments

| Help | | Close |

>

Puc. 18.1: Print Composer 42

The Print Composer provides four tabs:

e 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 Cf Print
as raster checkbox. This means all elements will be rastered 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 element. Click the %Q
Select/Move item jeon to select an element (e.g., legend, scale bar or label) on the canvas. Then
click the Item Properties tab and customize the settings for the selected element.

e The Command history tab (hidden by default) 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.

e The Atlas generation tab allows you to enable the generation of an atlas for the current Composer
and gives access to its parameters.

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.
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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.

NHcTpymeHTbl HaBurauum

To navigate in the canvas layout, the Print Composer provides some general tools:

P
° f..!-/. VYBeJuduThH
£

(C ] v
A
° Jn_ MEHBIIUTH

LB
P | Zoom to full extent

34
o S Zoom to 100%

> |
o [/ OBHOBHTE (ociy pLr OGHAPYKHIIHM, YTO H300PAXKEHHE HAXOMUTCH B HECOI/IACOBAHHOM COCTOSHHI)

° d J Pan composer

=,

s A ) . .
o p Marquee zoom mode (766 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 marquee zoom mode, and with
Ctrl+Shift+Spacebar, to zoom out mode.

18.1.3 Print Composer Options
From Settings — Composer Options you can set some options that will be used as default during your
work.

o Compositions defaults let you specify the default font to use.

e With Grid appearance, you can set the grid style and its color.

Grid defaults defines spacing, offset and tolerance of the grid. There are three types of grid: Dots,
Solid lines and Crosses.

Guide defaults defines the tolerance for the guides.

18.1.4 Composition tab — General composition setup

In the Composition tab, you can define the global settings of your composition.
e You can choose one of the Presets for your paper sheet, or enter your custom width and height.

e 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 Fxzported resolution. When checked, . print
as raster means all elements will be rasterized before printing or saving as PostScript or PDF.

e Grid lets you customize grid settings like spacings, offsets and tolerance to your need.

e In Snap to alignments, you can change the Tolerance, which 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.
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18.1.5 Composer items general options

Composer items have a set of common properties you will find on the bottom of the Item Properties tab:
Position and size, Frame, Background, Item ID and Rendering (See figure composer 2).

w Position and size

X 10 Reference point

Y 10 B 0O
width |277 ] O O

Height| 187

w [ | Frame

v [ Background

Color...

w ltem ID

Id

Uuid (read-only) 2b39-441F-9767-6¢91199bd36¢}

Puc. 18.2: Common Item properties Dialogs )

e The Position and size dialog lets you define size and position of the frame that contains the item.
You can also choose which Reference point will be set at the X and Y coordinates previously
defined.

e The Rotation sets the rotation of the element (in degrees).

o The ® Frame shows or hides the frame around the label. Click on the [Color] and [Thickness]
buttons to adjust those properties.

o The & Background enables or disables a background color. Click on the [Color...] button to
display a dialog where you can pick a color or choose from a custom setting. Transparency can also
be adjusted throught the alpha field.

e 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.

e Rendering mode can be selected in the option field. See Rendering Mode.

18.2 Rendering mode

QGIS now allows advanced rendering for Composer items just like vector and raster layers.

o 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 the menu beside the slider.

e 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.
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w Rendering

3

Blending mode | Lighten

Transparency 0

Puc. 18.3: Rendering mode s}

— 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.

Hard light: Hard light is 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 with pixel values of the
other. In case of negative values, black is displayed.

18.3 Composer Items

18.3.1 Adding a current QGIS map canvas to the Print Composer

Click on the g3 Add new map t,5]har 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:

o ITpsiMOYTONBHUK SBJISETCS PEKUMOM 10 yMmodanuio. OrobparkaeTcs mycToil TpsSMOyTOJbHUK C

TeKCTOM «MecTo n300paskeHnsi KapThI».
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e 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.

e 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 g@ Select/Move item hytton 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 Item Properties tab.

To move layers within the map element, select the map element, click the @ Move item content joon and

move the layers within the map element frame with the left mouse button. After you have found the right
place for an element, you can lock the element position within the Print Composer canvas. Select the

map element and click on the right mouse button to E Lock the element position and again to unlock

the element. You can also lock the map element by activating the & Lock layers for map item checkbox
in the Map dialog of the Item Properties tab.

Main properties

The Main properties dialog of the map Item Properies tab provides the following functionalities (see
figure composer 4):

Item properties (3
Map
w Main properties

Render * | | Update preview

Scale 4000000

Map rotation | 0.00 °
& Draw map canvas items

& Lock layers for map item

Extents

[ controlled by atlas
& show grid
Overview

Position and size
Rotation

& Frame

& Background

Item 1D

vy v v v ¥ v ¥ v v v

Rendering

>

Puc. 18.4: Map Item properties Tab &2

e 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.
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The field Scale :9¢_¢! sets a manual scale.

The field Rotation 120 %1 allows you to rotate the map element content clockwise in degrees. Note
that a coordinate frame can only be added with the default value 0.

4 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 & Lock layers for map item.
After this is checked, any layer that would be displayed or hidden in the main QGIS window won’t
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.

Extents

The Eatents dialog of the map item tab provides the following functionalities (see figure composer 5):

w Extents
X min |-3486912.802
¥ min |2938764.227
Kmax |148257.802
Y max |5392832.468

Set to map canvas extent

Puc. 18.5: Map Extents Dialog )

e The Map extent area allows you to specify the map extent using Y and X min/max values or by

clicking the [Set to map canvas extent] button.

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 2).

Grid

The Grid dialog of the map Item Properties tab provides the following functionalities (see
Figure composer 6):

e The Cf Show grid checkbox allows you to overlay a grid onto the map element. As grid type,

you can specify to use a solid line or cross. 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.

e You can choose to paint the frame with a zebra style. If not selected, the general frame option is

used (see section Frame dialog). Advanced rendering mode is also available for grids (see section
Rendering _mode).

The & Draw coordinates checkbox allows you to add coordinates to the map frame. The annotation
can be drawn inside or outside the map frame. The annotation direction can be defined as horizontal,
vertical, horizontal and vertical, or boundary direction, for each border individually. Units can be
in meters or in degrees. Finally, you can define the grid color, the annotation font, the annotation
distance from the map frame and the precision of the drawn coordinates.
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v [ show grid
Grid kype | Solid &

Interval X 0,00000
Y 0,00000
Offset X 0,00000
Y 0,00000
Cross width | 3,00000 -

Frame style |No frame =

Frame width | 2,00 -

Line style | — change...

Blend mode |Normal =

» [ | Draw coordinates

>

Puc. 18.6: Map Grid Dialog &2

Overview

The Overview dialog of the map Item Properties tab provides the following functionalities (see
Figure composer 7):

v Overview
Overview frame | None =
Qverview style | Change...
Overview blending mode | Normal & |

[] Invert overview

Puc. 18.7: Map Overview Dialog )

If the Composer has more than one map, you can choose to use a first map to show the extents of a
second map. The Overview dialog of the map Item Properties tab allows you to customize the appearance
of that feature.

e The Overview frame combo list references the map item whose extents will be drawn on the present
map item.

e The Overview Style allows you to change the frame color. See section vector style manager .

e The Overview Blend mode allows you to set different transparency blend modes, to enhance
visibility of the frame. See Rendering Mode.

e If checked, ] Invert overview creates a mask around the extents: the referenced map extents are

shown clearly, whereas everything else is blended with the frame color.

18.3.2 Adding a Label item to the Print Composer

To add a label, click the @J 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 functionalities:
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Item Properties £
Label

p Main properties
Alignment
Display

Position and size
| Frame

& Background

Item ID

vy v vy v v v v

Rendering

Puc. 18.8: Label Item properties Tab )

Main properties

The Main properties dialog of the label Item Properties tab provides the following functionalities (see
Figure composer 9):

w Main properties

QGIS

| Render as HTML

Insert an expression

Font

Fonk color...

Puc. 18.9: Label Main properties Dialog £

e 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.

e Labels can be interpreted as HTML code: check Cif Render as HTML. You can now insert a URL,
a clickable image that links to a web page or something more complex.

e You can also insert an expression. Click on [Insert an expression] to open a new dialog. Build
an expression by clicking the functions available in the left side of the panel. On the right side
of the Insert an expression dialog, the help file associated with the function selected is displayed.
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.

e Define font and font color by clicking on the [Font] and [Font color...] buttons.
Alignment and Display

The Alignment and Display dialogs of the label Item Properties tab provide the following functionalities
(see Figure composer 10):
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w Alignment

Horizontal

@® Left () Center () Right
Vertical

@® Top () Middle () Bottom

w Display
Margin | 1,00 mm -

Rotation | 0,00°

Puc. 18.10: Label Alignment and Display Dialogs )

e You can define the horizontal and vertical alignment in the Alignment zone.

e In the Display tag, you can define a margin in mm and/or a rotation angle in degrees for the text.
18.3.3 Adding an Image item to the Print Composer

To add an image, click the ﬁ] Add image joon 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 image Item Properties tab provides the following functionalities (see figure composer 11):
Item Properties 3]
Picture
p Main properties
» Search directories
» Rotation
Position and size

| Frame

>

>

» & Background
» ltem ID

>

Rendering

Puc. 18.11: Image Item properties Tab )

Main properties, Search directories and Rotation
The Main properties and Search directories dialogs of the image Item Properties tab provide the following
functionalities (see Figure composer 12):

e The Main properties dialog shows the current image that is displayed in the image item. Click
on the [...] button to select a file on your computer.

e This dialog shows all pictures stored in the selected directories.

e The Search directories area allows you to add and remove directories with images in SVG format
to the picture database.

e Images can be rotated with the Rotation 1,00 3] field.

e Activating the = 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.
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w Main properties

Path Jation_bed_and_breakfast.svg

w Search directories

-

T A R &= A TN
— @MYL i $LP
R A € HPE A
dTAAATO®
11 [ I X\
4+ X XK +

A o Pl M B A % v m—

-

Image search paths
Jusrfshare/qgis/svg =
Add...

Remaove

w Rotation

0.00°

] sync with map

Puc. 18.12: Image Main properties, Search directories and Rotation Dialogs )

18.3.4 Adding a Legend item to the Print Composer

To add a map legend, click the =g Add new legend jeop 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 14):

Item Properties 3]
Legend

>
4
»
4
»
>
>
>
>
4
»

Main properties
Legend items
Fonts

Columns
Symbol

Spacing

Position and size

| Frame

& Background
Item ID
Rendering

A

oL

Puc. 18.13: Legend Item properties Tab
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Main properties

The Main properties dialog of the legend Item Properties tab provides the following functionalities (see
figure composer 14):

w Main properties
Title Legend

Map | Map 0 -

Wrap text on

Puc. 18.14: Legend Main properties Dialog )

e Here, you can adapt the legend title.
e You can also choose which Map item the current legend will refer to in the select list.

e Since QGIS 1.8, you can wrap the text of the legend title on a given character.

Legend items

The Legend items dialog of the legend Item Properties tab provides the following functionalities (see
figure composer 15):

w Legend items

| Update item | | Update all |

1 2
i " Hidden

» popp Hidden
» majrivers Hidden
» regions Hidden
> alaska Hidden
> lakes Hidden
b swamp Hidden
» storagep Hidden

Ve lk®= 4z

[ Auto Update
Puc. 18.15: Legend Legend Items Dialog )

e The legend items window lists all legend items and allows you to change item order, group layers,
remove and restore items in the list, and edit layer names. After changing the symbology in the
QGIS main window, you can click on [Update] to adapt the changes in the legend element of
the Print Composer. The item order can be changed using the [Up] and [Down] buttons or with
‘drag-and-drop’ functionality.

e The feature count for each vector layer can be shown by enabling the [Sigma] button.

e The legend will be updated automatically if & Auto-update is checked.

Fonts, Columns, Symbol and Spacing

The Fonts, Columns, Symbol and Spacing dialogs of the legend Item Properties tab provide the following
functionalities (see figure composer 16):
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v Fonks
| Title Font... |
[ Subgroup Font... I
| Group Font... |
| Item Font... |
[ Font color... I
v Columns
Count | 4 .

[ Equal column widths
[] split layers

w Symbol

Symbol width | 7.00 mm

Ssymbol height | 4.00 mm

w Spacing
Title space | 2.00mm -
Group Space | 2.00 mm -

Subgroup space | 2.00 mm

Symbol space | 2.00 mm

Icon label space | 2.00 mm

Box space | 2.00 mm

Column space | 2.00 mm

Puc. 18.16: Legend Fonts, Columns, Symbol and Spacing Dialogs A

232 Mnaesa 18. KomnoHoBwuk kapTbi



QGIS User Guide, Bbinyck 2.2

e 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.

o All these items will get the same Color.

o Legend items can be arranged in several columns. Select the correct value in the Count 1.00 3
field.

. & Equal column widths sets how legend columns should be adjusted.

e The g Split layers option allows a categorized or a graduated layer legend to be divided between
columns.

e You can change the width and height of the legend symbol in this dialog.

e Spacing aroung title, group, subgroup, symbol, icon label, box space or column space can be
customized through this dialog.

18.3.5 Adding a Scale Bar item to the Print Composer

To add a scale bar, click the “f3 Add new scalebar icon, place the element with the left mouse button on
the Print Composer canvas and position and customize the appearance in the scale bar Item Properties
tab.

The Item properties of a scale bar item tab provides the following functionalities (see
figure composer 17):

Main properties
Units

Segments
Display

Fonts and colors
Position and size
| Frame

& Background

Item ID

v v ¥y vy vy v v v wv w

Rendering

Puc. 18.17: Scale Bar Item properties Tab A

Main properties

The Main properties dialog of the scale bar Item Properties tab provides the following functionalities
(see figure composer_ 18):

w Main properties

Map Map O a

Style |Line Ticks Up =

>

Puc. 18.18: Scale Bar Main properties Dialog

e First, choose the map the scale bar will be attached to.
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e 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).

Units and Segments

The Units and Segments dialogs of the scale bar Item Properties tab provide the following functionalities
(see figure composer 19):

w Units
Meters =
Label km
Map units per bar unit | 1000.00 -
w Segments
Segments | left 2 - | right4 -
Size 500000.00 units -
Height 3mm -

Puc. 18.19: Scale Bar Units and Segments Dialogs )

In these two dialogs, you can set how the scale bar will be represented.

e Select the map units used. There are three possible choices: Map Units is the automated unit
selection; Meters or Feet force unit conversions.

e The Label field defines the text used to describe the units of the scale bar.

e The Map units per bar unit allows you to fix the ratio between a map unit and its representation
in the scale bar.

e 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, Fonts and colors

The Display and Fonts and colors dialogs of the scale bar Item Properties tab provide the following
functionalities (see figure composer 20):

e You can define how the scale bar will be displayed in its frame. Adjust the Box margin between
text and frame borders, Labels margin between text and scale bar drawing and the Line width of
the scale bar drawing.

e The Alignment in the Display dialog only applies to Numeric styled scale bars and puts text on
the left, middle or right side of the frame.

18.3.6 Adding a Basic shape or Arrow item to the Print Composer

It is p0551ble to add basic shapes (ellipse, rectangle, triangle) and arrows to the Print Composer canvas:

Click the 79 Add basic shape icon or the /7 Aad Arow | icon, place the element with the left mouse button
on the Print Composer canvas and position and customize the appearance in the Item Properties tab.
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w Display
Box margin 1.00 mm -
Labels margin | 3.00 mm -
Line width 1.00 mm -

Alignment | Left & |

w Fonts and colors

Font...

Font color...

Fill color...

stroke color...

Puc. 18.20: Scale Bar Display, Fonts and colors Dialogs )

The Shape item properties tab allows you to draw an ellipse, rectangle, or triangle in the Print Composer
canvas. You can define its outline and fill color, the outline width and a clockwise rotation. For the
rectangle shape, you can change the value of the corner radius.

Item Properties E3]
Shape

w Main properties

1

| Triangle

Rotation [0°

p Position and size

v & Frame
@ color...
Thickness | 0.30 -
v [ Background
Color...
p ltemID
p Rendering

%)

Pwuc. 18.21: Shape Item properties Tab

The Arrow item properties tab allows you to draw an arrow in the Print Composer canvas. You can
define color, outline and arrow width, and it is possible to use a default marker, no marker, or an SVG
marker. For the SVG marker, you can additionally add an SVG start and end marker from a directory

on your computer.

Main properties
e For basic shapes, this dialog allows you to choose an Ellipse, Rectangle or Triangle shape and

its rotation.

e Unlike the other items, line style, line color and background color of a basic shape are adjusted
with the Frame and Background dialog. No frame is drawn.

e For arrows, you can define here the line style: Color, Line width and Arrow head width.
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Item Properties E3]
Arrow

v Main properties

@ color...

Line width 1.00 mm
Arrow head width | 4.00 mm

v Arrow markers
@® Default ) None ) SVG

Start marker

End marker

>

Puc. 18.22: Arrow Item properties Tab £2

e Arrows markers can be adjusted. If you want to set an SVG Start marker and/or End marker,
browse to your SVG file by clicking on the [...] button after selecting the SVG radio button.

ITpumeuanme: Unlike other items, the background color for a basic shape is the shape background and
not the frame background.

18.3.7 Add attribute table values to the Print Composer

It is possible to add parts of a vector attribute table to the Print Composer canvas: Click the
Add attribute table joop place the element with the left mouse button on the Print Composer canvas, and
position and customize the appearance in the Item Properties tab.

The Item properties of an attribute table item tab provides the following functionalities (see
figure composer 23):
Item Properties E3]
Attribute table
» Main properties
& show grid
Fonts

Position and size

& Background

[

>

»

b [ | Frame
>

b ltemID

»

Rendering

Puc. 18.23: Scale Bar Item properties Tab )

Main properties, Show grid and Fonts

The Main properties, Show grid and Fonts dialogs of the attribute table Item Properties tab provide the
following functionalities (see figure composer 24):
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Item Properties
Attribute table

w Main properties

Layer |airports &

[ Attributes... J

& show only visible Features

Composer map |Map 0 -

Maximum rows | 10 -

Margin [1.00 -
v & show grid

stroke width | 0.50 :

[ @ color... |

w Fonts

| Header Font... J

| Content Font... J

Puc. 18.24: Attribute table Main properties, Show grid and Fonts Dialog A

Select attributes

& NA3 | |
& ELEV |Elevation | F]
(] F_CODE | | |
| selectall || Clear |
Sorting
Lot | | s | | sl | | s |
| cat : | | Ascending g
Column Ascending
NAME Ascending
Cancel E}

Puc. 18.25: Attribute table Select attributes Dialog

A

S

18.3. Composer Iltems
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The Table dialog allows you to select the vector layer and columns of the attribute table. Attribute
columns can be sorted, and you can specify whether to show values in ascending or descending
order (see figure composer 25).

You can choose to display the attributes of only features visible on a map. Check . Show only
visible features and select the corresponding Composer map to filter.
You can define the Mazimum number of rows to be displayed and the margin around text.

Additionally, you can define the grid characteristics of the table (Stroke width and Color of the
grid) and the header and content font.

18.3.8 Add an HTML frame to the Print Composer

¢
It is possible to add a clickable frame linked to a URL: Click the ®¢ Add HTML frame 3061 hlace the
element with the left mouse button on the Print Composer canvas and position and customize the
appearance in the Item Properties tab.

Main properties

The Main properties dialog of the HTML frame Item Properties tab provides the following functionalities
(see figure composer 26):

Item Properties 3]
HTML frame

w Main properties

URL

3

Resize mode | Use existing frames

p Position and size
b [ | Frame

» & Background
p ltem ID

p Rendering

>

Puc. 18.26: HTML frame Item properties Tab £2

Point the URL field to the URL or the HTML file you want to insert in the Composer.
You can adjust the rendering of the page with the Resize mode.

Use existing frames constrains the page inside its first frame or in the frame created with the
next settings.

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.

238
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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 @Q Select/Move 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 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 Ctrl will resize from the item center.

The correct position for an item can be obtained using snapping to grid or smart guides. If you need to
disable the snap on the fly just hold Ctrl while moving the mouse.

You can choose multiple items with the Blg Select/Move item }y;tt6n  Just hold the Shift 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 clicking with the right mouse
button. Press the same button another time to unlock it. You can also lock/unlock items using the icons
on the toolbar.

To unselect an item, just click on it holding the Shift 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 1]]_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).

There are several alignment functionalities available within the [ Atign selected items pull-down menu (see
table 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.

18.5 VNHcTpymMeHTbI OTMeHbI U BO3BpaTa

During the layout process, it is possible to revert and restore changes. This can be done with the revert
and restore tools:

=)

° ) OTMeHUTHL IocJienHee N3MEeHeHue
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alaska1

Composer View L :
DR BE ek oee HPPOPT R0 @@L 6.
s B [ &g . /7 KL
10 20 O] 40 |50 |60 |70 |80 (90  [100 ;o properties
b Scalebar
13¢
w Main properties
14( Map | Map 0 5
m
500 0 500 Style | Line Ticks Up 2
15( 1 ]
0 I :, I w Units
16( | Meters &
o Legend Label |.km
= Map '4400,00 :
. units
€Y airports majrivers alaska W
18
regions lakes ¢
* popp 9 i
19( e —r ¥ Segments
@ Segments | left 2 - | right 1 -
20( .
= Size | 500000,00 units .
Height |'3mm -
» Display
'~ | » Fontsand colors
e : p Position and size
| Help | | Close | » [ | Frame
Puc. 18.27: Alignment helper lines in the Print Composer A
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° -E"> Bepuyrs ormenéunoe peiicrsue

This can also be done by mouse click within the Command history tab (see figure composer 28).

Command history

Scalebar segment size
Item deleted

Change item position
Change item position
Map added

Item z-order changed
Change item position
Man crale rhanaad

Puc. 18.28: Command history in the Print Composer £2

18.6 Atlas generation

]

>

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 29):

Atlas generation
@ Generate an atlas
w Configuration
Coverage layer
| Hidden coverage layer

[ Filter with

w Output
Output filename expression

‘output_'| | $feature
] Single file export when possible

| sortby

Puc. 18.29: Atlas generation tab

18.6. Atlas generation
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. & Generate an atlas, which enables or disables the atlas generation.

A Coverage layer 1%} combo box that allows you to choose the (vector) layer containing the
geometries on which to iterate over.

e An optional . Hidden coverage layer that, if checked, will hide the coverage layer (but not the
other ones) during the generation.

e 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.

e An Output filename expression textbox that is used to generate a filename for each geometry if
needed. It is based on expressions. This field is meaningful only for rendering to multiple files.

o A o 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.

e 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 IiControlled by
Atlas under the item properties of the map item. Once checked, you can set:

e An input box 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.

o A & Fized 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, use a label with this special notation
[Zexpression using field name%]. 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)
// (km27 %]“

That would result in the generated atlas as

“The area of PARIS, 75001 is 1.94 km2”.

18.6.2 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.

18.6.3 Generation

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 .4 Single file export when possible
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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 Co3paHue BbIBOAga

Figure composer 30 shows the Print Composer with an example print layout, including each type of
map element described in the sections above.

alaska1

Cc

B CORoR eRBhoeo HOOC PR P& o-B-
BREE g /B 6

100 150 200

Compositi... | Atlas generati... | Item Propert...

Atlas generation ®

& Generate an atlas

50 w Configuration

Composer map | Map 0 s

Coverage layer | airports ]

w Visibility

["] Hidden coverage layer

p Feature sorting

20 p Feature filtering
w Scaling
- \argin around feature | 10%
@® Fixed scale
v Output
Output filename expression
T ; 5 |'0utput_'||$|‘eature | .
| Help | | Close | [] single File export when possible

Puc. 18.30: Print Composer with map view, legend, image, scale bar, coordinates, text and HTML frame
added O

The Print Composer allows you to create several output formats, and it is possible to define the resolution
(print quality) and paper size:

e The B Print icon allows you to print the layout to a connected printer or a PostScript file,
depending on installed printer drivers.
Tt
o The =@ Pxport as image joon exports the Composer canvas in several image formats, such as PNG,
BPM, TIF, JPG,...

. I% Export as PDF gaves the defined Print Composer canvas directly as a PDF.

e The &E-:' Export as SVG jeon 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 & World file on and choose the map item to
use. With this option, the ‘Export as image’ action will create also a world file.

ITpumeuanme: Currently, the SVG output is very basic. This is not a QGIS problem, but a problem

18.7. Co3paHue BbiBOgaA 243



QGIS User Guide, Bbinyck 2.2

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.

18.8 Manage the Composer

=]
With the (503 Save as template o, [/ Load from template icons, you can save the current state of a Print
Composer session as a .qpt template and load the template again in another session.

The @ Composer Manager hytton 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 existing templates.

o Composer manager

‘alaska1
alaska2 - A4

w New from template

| Empty composer = [ Add I

Open template directory | user | | default

| Show | |Duplicate | | Remove | | Rename | | Close

Puc. 18.31: The Print Composer Manager 6

By default, the Composer manager searches for user templates in ~/.qgis2/composer _template.

The EE New Composer an( Q Duplicate Composer hyyittons 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 hytton. 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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Mopgynun QGIS

19.1 Mopgynu QGIS

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.

19.1.1 The Plugins Menus

The menus in the Plugins dialog allow the user to install, uninstall and upgrade plugins in different ways.

Z}? 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.

& Installed

In this menu, you can find only the installed plugins. The external plugins can be uninstalled and
reinstalled using the [Uninstall plugin] and [Reinstall plugin] buttons. You can [Upgrade all] here
as well.

L
& Not installed
This menu lists all plugins available that are not installed. You can use the [Install plugin] button to
implement a plugin into QGIS.
5
= Upgradeable

If you activated g Show also experimental plugins in the 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.

Settings
In this menu, you can use the following options:
. & 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’.
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Plugins | All (215)

ﬂ All search |
= —
: B} Affine Transformations

5‘1 AniMove for QGIS

@ Arrows
2% AutoTrace

S} Azimuth and Distance Plugir
’f'.-_;}v Buffer by Percentage

;} cadastre

’f'i-_;r Cadinput

5_;‘,: CadTools

';-_;,5 Color Ramp Manager

;;‘,: Contour plugin

5-;}1 Conktrast homogenizer
- —‘,L- Coordinate Capture
5-_;}1 Copy_Coords

’;_;}’ CrayFfish

5-_;}1 Create labeled layer
B Cxfin

5 Data-Driven Input Mask

Help

.

Not installed

ﬁ- Settings

J

-

Accuracy Assessment

Generate an error matrix and measures
of mapping accuracy for raster and
reference data.

2 rating vote(s)
11304 downloads
Tags: confusion matrix,error matrix,accuracy
assessment,remote sensing,map comparison
More info: homepage tracker code repository

Author: Jared Kibele

Available version: 0.4.2 (in QGIS Official Repository)

Puc. 19.1: The ﬁ All menu

Plugins | Installed (28)

Upgrade all | Install plugin |
Close
o)

Search |

& #) GRASS
- Heatmap
& &} Htmlimage Map Plugin
& @ Interpolation plugin
& .. Layer to labeled layer
& 5° Multipart Split
["] & OfflineEditing
["] &8 oracle Spatial GeoRaster
& ,* Plugin Builder
& #) plugin Reloader
& & Processing
- @ Raster Terrain Analysis plu
[~ . Road graph plugin :
mh ib spatial Query Plugin
SPIT
E< Table Manager
B Topology Checker
& X4 walking time
["] ¥ Zonal statistics plugin

Help

.-

Not installed

ﬁ- Settings

Table Manager E<

Manages the attribute table structure

24 rating vote(s)
49567 downloads
Category: Vector
Tags: attribute table,table,fields,vector
More info: homepage tracker code repository

Author: Borys Jurgiel

Installed version: 0.5.2 (in
/home/alexandre/.qqis2/python/plugins/tablemana
ger)

Available version: 0.5.2 (in QGIS Official Repository)

-

Upgrade all | | uUninstall plugin | | Reinstall plugin |

Close

Puc. 19.2: The i Installed menu é
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Plugins | Not installed (187)

[

Search |

ﬂL« Points20ne

59 PointsToPaths

5 PostGlIS Topology Editor

B} Postgres 91 plus Auditor
5 Processing LWGEOM Provid
Q ProcessingPermaclim provid
5 Profile tool

@ PS Time Series Viewer

5 pyArchinit

5} pyUPVBib

5} ochainage

5 QConsolidate

5} oais cloud Plugin

ﬂ QGIS Layer Definitions.

=1 Qgis2threejs

ﬂ qqisio
SL» qgsurf
i gNote
5-;} gProf

Help

| o )
E ] Installed

i Not installed

Qgis2threejs

Qgis2threejs plugin exports terrain
data, map canvas image and optionally
vector data into your web browser. You
can view 3D map image in web browser
which supports WebGL. This plugin
makes use of Three.js library.

7 rating vote(s)
4042 downloads
Tags: terrain,webgl,three.js,3d
More info: homepage tracker code repository

Author: Minoru Akagi

l

Upgrade all Install plugin |
Close

Puc. 19.3: The Q Not installed menu

Plugins | Upgradeable (1)

b}

Search |

& 2

™
E 1 Installed

Not installed

ta Upgradeable

Help

| There is a new version available

4N 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
Close

Puc. 19.4: The t:?

14}

Upgradeable menu

19.1. Mogynu QGIS
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= Show also experimental plugins. QGIS will show you plugins in early stages of development,
which are generally unsuitable for production use.

. & Show also deprecated plugins. These plugins are deprecated and generally unsuitable for
production use.

To add external author repositories, click [Add...] in the Plugin repositories section. If you do not want
one or more of the added repositories, they can be disabled via the [Edit...] button, or completely
removed with the [Delete] button.

Plugins | Settings

“e all

— ™ check for updates on startup
E ] Installed

| every time QGIS starts =
7% 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
e Settings Plugin Manager window.
b 9

[ 3 Show also experimental plugins
» [ | show also deprecated plugins

Plugin repositories

Status Name URL
[ connected QGIS Official Repository http://plugins.qgis.org/plugins/plugins.xml?qgis:

| Reload repository | | Add.. Edit... Delete

| Help | | Close |

Puc. 19.5: The “ Settings menu A

The Search function is available in nearly every menu (except e Settings). Here, you can look for
specific plugins.

CoBer: Core and external plugins

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 wusage, minimum QGIS version, home page, authors,
and other important information 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 Vcnonb3oBaHune mopynen saapa QGIS

#a 8 € F

i

Wucrpymentsr GPS

Wucrpymentsr GPS

GRASS

NucrpymenTsr
GDAL

IIpuBszka pacTpoB
GDAL

TemnokapTa
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WHTEPHOJISIIN
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HocTyn K JaHHBIM
Oracle Spatial
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TEOMETPHUIECKOr0, 00PAOOTKH TeOJAHHBIX U
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19.3 Mopgynb «3axBaT KoopanHaT»

The coordinate capture plugin is easy to use and provides the ability to display coordinates on the map
canvas for two selected coordinate reference systems (CRS).

Coordinate Capture B X
¥ Copyto clipboard
== Start capture

Puc. 19.6: Moaynb «3axBaT KOOpIUHATS &

1. Start QGIS, select % 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

icon in the lower right-hand corner of the status bar.

2. OTMmeTbTe MyHKT = Braouums npeobpazosanue xoopdunam <«Ha Aemys U BbIOEPUTE HYKHYIO
CHCTEMY KOODAMHAT IIPOeKTa (CM. TakzKe pasuesn Paboma ¢ npoekyusmu).

3. Load the coordinate capture plugin in the Plugin Manager (see load_ core_plugin) and ensure

that the dialog is visible by going to View — Panels and ensuring that g Coordinate Capture is
enabled. The coordinate capture dialog appears as shown in Figure figure coordinate capture 1.

Alternatively, you can also go to Vector — Coordinate Capture and see if & Coordinate Capture
is enabled.
4. I_I_[eJ'IKHI/ITe 10 KHOILKEe @ IMenxkuuTe st BeiGOpa CHCTEMbl KOODAWHAT, UCIOJIb3YeMOH IJI BBIBOOA u BbI6epI/ITe
B JIMaJIOrOBOM OKHE TPeOyeMyt0 CHCTEMY KOOD/MHAT.

5. Jlus 3amycka 3axBara KoopAmHAT ImejkHuTe 1o kHonke [Hadars 3axsar]. Tenepb BbI MoxKere
IEJIKHYTh B JIIOOOM MECTE TOJIsi KAPTHI, U B MOJYJI€ OTOOPA3ATCA KOOPAMHATHI BEIODAHHOTO MECTa
B TpeOyeMoii cucreMe KOOPIUHAT.

6. To enable mouse coordinate tracking, click the % mouse tracking jeop

7. Takrke nMeeTcss BOSMOXKHOCTb CKOITUPOBATH BbIOpAHHBIE KOOPAWHATHL B Oydep obmena.

19.4 Mopynb «DB Manager>»

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 Plygin 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. 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.

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.
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DB Manager
= =l €] C3
Refresh SQL window Import layer/file Export to Ffile
Tree Info | Table = Preview
» % PosEGIS

¥ spatialite_test_db.sqlite
[ spatialindex .
geom_cols_ref_sys General info
[ geometry_columns
[ geometry_columns_auth
[ idx_poligonos_testes_...
[ idx_poligonos_testes_...

= idx_poligonos_testes_... SpatiaLite
[H idx_poligonos_testes_...

poligonos_testes Column: geometry

v & spatiaLite poligonos_testes H

Relation type:  Table
Rows: 2

[ spatial_ref_sys Geometry:  MULTIPOLYGON
[ spatialite_history Dimension: XY
(3 sqlite_sequence Spatial ref: Datum 73 / Modified Portuguese Grid
[ views_geometry colu... (27493)
[ virts_geometry_columns Extent: (unknown) (find out)
Fields
%)

Puc. 19.7: Monysns «DB Managers 42

The Schema menu includes tools to create and delete (empty) schemas and, if topology is available (e.g.,
PostGIS 2), to start a Topo Viewer.

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 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.

If connected to a database, the main window of the DB Manager offers three tabs. The Info tab provides
information about the table and its geometry, as well as about existing fields, constraints and indexes. It
also allows you to run Vacuum Analyze and to create a spatial index on a selected table, if not already
done. The Table tab shows all attributes, and the Preview tab renders the geometries as preview.

19.5 Mopaynb «[lMpeobpaszosatens Dxf2Shp»

The dxf2shape converter plugin can be used to convert vector data from DXF to shapefile format. It
requires the following parameters to be specified before running:

e Input DXF file: Enter the path to the DXF file to be converted.
e Output Shp file: Enter desired name of the shapefile to be created.

e Output file type: Specify the geometry type of the output shapefile. Currently supported types
are polyline, polygon, and point.
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.?' e/ Dt Importer & & &

~Input and output

Input D file [.u’qgis_sampIe_datafgps.fgeodata.de] E]

Output file [fqgis_sampIe_data.fgpsigeodata.shp ] [:]

|| Export text labels

~ Outputfile type

) Polyline &) [PRIVHa: ) Point

Cvo ] [@cma

Puc. 19.8: Moayns «IIpeobpazoBarens Dxf2Shps»

e Export text labels: When this checkbox is enabled, an additional shapefile point layer will be
created, and the associated DBF table will contain information about the “TEXT” fields found in
the DXF file, and the text strings themselves.

19.5.1 Ncnonb3oBaHne moaynsa

1. Start QGIS, load the Dxf2Shape plugin in the Plugin Manager (see The Plugins Menus) and click

i
on the ‘{@ Pxf2Shape Converter j.qp which appears in the QGIS toolbar menu. The Dxf2Shape plugin
dialog appears, as shown in Figure dxf2shape 1.

2. Enter the input DXF file, a name for the output shapefile and the shapefile type.

3. AxruBupyiire . IKCNOPM MEKCMOBLLT MEMOK, eCIi BaM TPeOyeTcs CO3IaTh JOMOTHUTETbHbBIH
CJION, COMEeP KAl HAAIUCH.

4. Haxxwure kuonky [OK].

19.6 Mopgynb eVis

(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 Biodiversity 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 planning. 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 The Plugins Menus).

B cocras eVis BxoauT Tpu MOmysIs: MHCTPYMEHT MOJIKJIIOYEHUsT K 0a3e MAHHBIX, MHCTPYMEHT OIpPeIesie-
HESA COOBITHI 1 0603peBaTe/ib COObITHH. Bee 3Tu Momyn paboTaoT COBMECTHO, IO3BOJIsIS TPOCMATPHBATH
reoKoIMpoBaHibie (pororpaduu U MPOYUe JOKYMEHTDI, CBA3aHHBIE ¢ OOBEKTAMU, XPAHSIIIUMUCS B BEK-
TopHBIX daitnax, 6a3ax JAHHLIX U TAOJTUIAX.
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19.6.1 OGo3peBaTesib COObITNIA

Monyns «0Obo3peBatesib COObITHITY MpPEIHAZHAYEH [JIsi OTOOpAKEHUsT TEOKOAMPOBAHHBIX (hoTorpaduii,
CCHLIAMONIUXCS HA BEKTOPHBIE 00BEKThI KapThl, oTkpbiToi B QGIS. Hampumep, Ha ToUedHbIE JaHHBIE,
3arpy’KEHHbIE B IIPOEKT M3 BEKTOPHOTO (paiiia miu B pe3yabpraTe 3ampoca K Oa3e JaHHbix. Takue BeKTOp-
HbIE 00BEKTHI TOXKHBI COIEPKAThH ATPUOYTUBHYIO WH(OPMAIWIO, OMMMCHIBAIONIYI0 MECTOTIOIOKEHUE, UM
daitna dororpadun u (He 06ga3aTEIHHO) HATPABJICHNE KOMIIACA KAMEPHI B MOMEHT ChEMKHU. BeKTOpHBIi
cytoit mosmkeH ObiTh 3arpyzker B QGIS mo 3amycka momyns « Obo3peBaTesib COOBITHIN».

3anyck mopgyns «06o3peBarenb cobbITHIA»

To launch the Event Browser module, click on Database — eVis — eVis Fvent Browser. This will open
the Generic Event Browser window.

Oxkuo Obospesament cobvimutl COCTOUT U3 TPEX BKIAIOK, PACIOJIOKEHHBIX cBepXy. Briragka Bueod uc-
MONIb3yeTcst s mpocMoTrpa ¢ororpaduit u CBA3aHHON ¢ HUMH aTpuOyTHBHOM mHMOpMarnuu. Brranka
Ilapamempov, comepkur HAOOD HACTPOEK, [O3BOJIAIONIUX YIPABJIATH LOBeJeHneM pacuiupenus eVis. U,
HAKOHEII, BKJIaIKa Brewmnue npuiosicenus NCTONIH3YeTCst Jist COTIOCTABIEHNUsT pacIiupennii (aisos, oT-
JIMYHBIX OT U300PaKEHU, W MPUIOKEHUH, UCITOIb3yeMbIX B €Vis /I uX OTOOpAXKEHUS.

Ha3nauenune okHa «BbiBog»

To see the Display window, click on the Display tab in the Fvent 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 g
F CODE  Airport/airfield
IKO PABT
NAME BETTLES e
USE Other

image /data/Dropbox/Trabalho/QGIS/qqis_sample_data/photos/PABT.jpg

WTT | Copyright by B Smibect | Arport-Dete.com

| Close |

Puc. 19.9: Okuno «BbiBoay paciupenus eVis

1. O6aacTh BeiBoga m3obpaxkenus: Obsacrs orobpaxkenus dororpaduii.
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. KHonka «¥YBeqmuautb»: ¥YBesuubre pororpaduio Jjsd npocMorpa Menkux geraseil. Eciau uzob-
paskeHue IMOJIHOCTHIO He MOMEIIAETCsT B OKHO TPOCMOTPA, BOCTOIL3YHTECH TTOJIOCAMHU MTPOKPYTKH,
PACIIOJIOYKEHHBIMY C JIEBOM M C HUXKHEH CTOPOHBI OKHA W MTO3BOJIAIONINMY TTEPEMEIATHCS M0 W300-
PAKEHUIO.

. KHonka «YMeHbHIUTB»: Y MeHbiuTe Gororpaduio /1y mpocMorpa O0IbIINX TEPPUTOPUA.
. ¥YBeauuurs A0 mosiHOro oxBata: OTobpas3uTh MOJHBI oXxBAT (hoTOrpadu.

. Attribute information window: All of the attribute information for the point associated with
the photograph 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.

. HaBurammounble KHOOKH: Eciam BbImeneHo Oosiee OAHONO OOBEKTA, TO HUCIOIB3YHTE KHOIKHU
[IIpenpiaymree] u [Citemyroree]| s nepexona MexKy HUMU.

Ha3Hna4veHue okHa «[lapameTpbi»

Event Browser - Displaying records 03 of 76

Display | Options | Configure External Applications

File path
Attribute containing path to file |image ~ ,@ @ 0
[] Path is relative [] Remember this | & Reset

Compass bearing

Attribute containing compass bearing e

[] Display compass bearing [] Remember this | & Reset

Compass offset
Manual

[C)

@ From Attribute |ELEV =

| Remember this | £ Reset

Relative paths
The base path or url from which images and documents can be “relative”

QBase Path 51/Alexandre/Dropbox/Trabalho/QGIS/qgis_sample_data/photos| & Remember this | &3 Reset

Replace entire path/url stored in image path attribute with user defined — - ~
@ o Base Path (i.e. keep only filename From attribute) e \eBeseb,

e'_' Apply Path to Image rules when loading docs in external applications [] Remember this | & Reset

Restore Defaults o o. Save |

Puc. 19.10: Okno «Ilapamerpsis pacmupenus eVis

1. 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 Onpedeserue MeCMONOA0AHCEHUA U HA36aHUA Pomozpadul below.

2. Compass bearing: A drop-down list to specify the attribute field that contains the compass
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© ®

10.

bearing associated 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 2/ 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.

Ba3zosBslit myTh: Ba3oBblii MyTh, OTHOCHTENLHO KOTOPOTO ONPEIEISAIOTCS OTHOCHTEIhHbIE MYyTH,
ompeiesIéHHbIe, KaK MOKa3aHo Ha pucyHke Figure eVis 2 (A).

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.

BoccranoBurh: COpOCUTH U yCTAHOBUTH MapaMeTp B 3HAYEHUE 110 YMOTIAHUIO.

BoccranoButh mo ymouadauuio: COpocuTh 3HAYEHUST BCEX MOJIEH U yCTAHOBUTH B 3HAYEHUS 110
ymourdanuio. JJanuas oneparys SKBUBAJIEHTHA [I0CJIEI0BATENHLHOMY HaXKaTHIO KHONOK [BoccTrano-
BHUTB| BO3JIe KaxKJIOIO lIapaMerpa.

Coxpanurb: COXpaHUTh HACTPOWKY, HE 3aKPbIBAsA BKIAIAKY [lapamempo.

Ha3Ha4yeHue okHa « BHewHue npunoXxeHna»

- 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/binfevince o = |
2 html Jusr/bin/google-chrome
3 odt Jusr/bin/write 0

Puc. 19.11: Oxkno «Buerruune mpuioxenus» pacimpennsa eVis

. Tabauiia comoctaBjaeHud: Tabanuia CoIEPKUT TUMBI (PARTOB, KOTOPHIE MOKHO OTKPBITH, HCIIOTb-

3y« eVis. Jljig KaxK0ro Tua npecTaBIsaeTCs PACIINPEHNe U Iy Th K MPUJIOKEHUIO, TO3BOJIAIONIEMY
OTKPBITH (hailyl JAHHOrO Tuia. Takum 00pa3oM, MOABIAETCH BO3MOKHOCTH OTKPBITH [IPAKTUYECKH
110001t baitsn, HanmpuMep, BUIE0, 3BYKOBYIO 3aMKUCh WM TEKCTOBBINH JOKYMEHT, 8 HE TOJIBKO n300pa-
KEeHue.

do6aBuTh HOBBIN Tun ¢aityioB: J[o6aBuTh HOBBIH T (PANIOB ¢ YHUKAJIHHBIM PACIIMPEHUEM U
MyTh JO MPUIIOKEHUsI, KOTOPOE €ro OTKPOET.

VYaaaurh TEKYIMYO CTPOKY: YIAJIUTH U3 TabIUIBI BHIOPAHHBIN T (DANIIOB.
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19.6.2 OnpegeneHue mecTonosioxeHus v Ha3saHusa dotorpaduii

The location and name of the photograph can be stored using an absolute or relative path, or a URL
if the photograph 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 OnpeageneHne MecTonosioXKeHUst N Ha3BaHUSI NPOYUX JOKYMEHTOB Noaaep-
>unsaembix popmaTos

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 Fvent 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 URLs 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).

19.6.4 Ob6o3peBaTesib CODObLITHIA

When the Event Browser window opens, a photograph will appear in the display window if the document
referenced 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 Fvent 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 Onpegenutb cobbiTus eVis

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
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camera was pointed when the image was acquired. This layer must be loaded into QGIS before running
the ‘Event ID’ tool.

3anyck mopgyns «Onpegenutb coObITUS»

To launch the ‘Event ID’ module, either click on the “’li]" Event ID jcon or click on Database — eVis —
FEvent 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.

st npocmorpa dpororpaduil, CBI3aHHBIX ¢ 00bEKTAME AKTUBHOI'O BEKTOPHOI'O ¢Ji0sd, OTKpbiroro B QGIS,
MTOMECTUTE KypPCOp HA OOBEKT U MIENKHUTE MBITIKOI. [locie memdka Ha 00bexTe 0TKpoeTcs OKHO (Jbo3pe-
sament cobomul u dororpadusi, TocTynHAS [JIT OTOOpaXkeHUs B 0003peBaTese, Ha MeCTe INeT9Ka UIn
okoJio Hero. Ecimm moctynmHO HECKOMBKO (pororpaduii, TO [ MepeMeIneHns MeXXIy Pa3IuIHbIMA 00b-
exramu ucnosb3yiire kuonku [[Ipensigyinee] u [Cinemyromee]. Ocraibhble ypaBisOIde 3J€MEHTbI
onucanbl B pazjene Qbospesamenn cobbimuid, JAHHONO PYKOBOACTBA.

19.6.6 CoeguHernne c b/

Monyns «Coenunenve ¢ B/l» mpeacrasisier coO0Oit MHCTPYMEHT [Jis COCIUHEHUS W 3aMIPOCOB K Da3am
maHHbIX win uHbiM pecypcam ODBC, takuM, Kak 3/IeKTPOHHbBIE TAOJIAIIBI.

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.

3arpy3ka mopgyns «Coegunerune ¢ b »

To launch the ‘Database Connection’ module, either click on the appropriate icon E
eVis Database Connection . click 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.

Coepgunernuve c B[,

Click on the Database Connection tab to open the database connection interface. Next, use the Database

Type ¥} 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”.

B none Basa dannviz yraxkure umst 6a3bl manubix. Ecan seibpan Tun «ODBCs, To ykaxkuTe 31ech uMst
UCTOYHUKA, JAHHBIX.

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.

. Database Type: A drop-down list to specify the type of database that will be used.
. Cepsep B/I: Apec cepBepa 6a3 JaHHBIX.

1
2
3. Port: The port number if a MySQL or PostgreSQL database type is selected.
4. Database Name: The name of the database.

5

. Connect: A button to connect to the database using the parameters defined above.
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go Database Connection

Predefined Queries o

Database Connection o @

Database Type |SQLITE = o

(B
1C/ Q

Database Name |tialite_db.sqlite| | [ 0

Conneck Connection Status: connected

SQL Query@

Output Console

->Spatialindex

->polygons
->idx_polygons_geometry
->idx_polygons_geometry_node
->idx_polygons_geometry_rowid
->idx_polygons_geometry _parent
->regions

| Help @ @ oK |

Puc. 19.12: Okno «Coenunenue ¢ By pacuupenus eVis

6. Output Comnsole: The console window where messages related to processing are displayed.

7. ITosmb3oBaTesnnb: Ms momp30BaTesisi, yKa3blBaEMOE B CJIydae 3alUAThl JAOCTyHA K 0a3e JAHHBIX
[ApOJIEM.

8. IMapours: ITaposb, COOTBETCTBYIONINI UMEHHU MOJIb30BATEIS.

9. Ilpenomnpenenéunbie 3ampockl: Bkiaangka Ilpedonpedesénmvie 3anpocol.
10. Coeaunenne ¢ B/I: Bxnaaka Coedunenue ¢ B/I.

11. SQL-3anpoc: Bkiajaka SQL-3anpoc.

12. Help: Displays the online help.

13. OK: BakpwiTs rmaBaoe okuo Coedunerue ¢ B/1.

BobinonHenue SQL-3anpocos

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 SQL 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 * from [sheet1$] 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.

B okue Bubop gaiina B B none Hms H06020 cA05% BBEIUTE UM CJI0si, KOTOPBIA Oy1eT CO3JaH Ha OCHOBE
PEe3yIbTATOB BHIOOPKH.

1. TekcroBoe noJje «SQL-3ampoc»: Mecro BBoga SQL-3ampocos.
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go 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 e
->idx_polygons_geometry_parent

->regions

->airports

| Help @ @ oK |

Puc. 19.13: Bruragka «SQL-3anpoc» paciiupenus eVis

2. BeimosianTbk: KHonka seimoamenns SQL-3ampocos.

3. KoHcoss BbIBoga: KonconbHOE OKHO, B KOTOPOM OTOOPAXKAIOTCS COODITEH S, CBSI3aHHbBIE C pabo-
TOU MOJLyJid.

4. Help: Displays the online help.

5. OK: Bakpsirs ritaBuoe okuo Coedunenue ¢ B/

Use the X Coordinate ¥\ and Y Coordinate /¥ 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...’

CoBer: Co3zgaHme BEKTOPHOrO CJIofi HA OCHOBe JaHHBIX Jjucta Microsoft Excel

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.

3anyck npeponpeaenéHHbIX 3anpocos

With predefined queries, you can select previously written queries stored in XML format in a file. This
is particularly helpful if you are not familiar with SQL commands. Click on the Predefined Queries tab
to display the predefined query interface.
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To load a set of predefined queries, click on the 8 ©Open File joon  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 L Open File joon The
full description of the query is displayed in the text window under the drop-down menu.

Select the query you want to run from the drop-down menu and then click on the SQL 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 Qutput Console window.

- Database Connection

Predefined Queries

il %edia,lDADom,-'Alexandre,’Dropboxﬂrabalho{QGlS}qgis_se
| Import all photo points 9

This command will import all of the data in the SQLite database to

C)

Database Connection

SQL Query
Qutput Console

->polygons
->idx_polygons_geometry
->idx_polygons_geometry _node

->idx_polygons_geometry_rowid 0
->idx_polygons_geometry_parent

->regions | |
->airports :

o |@ @ o
Puc. 19.14: The eVis Predefined Queries tab

1. OrkpeiTth daiin: Besos okaa Omxpems datia qns noucka XML-daitna, conepzkariero mpe/-
OIIpEe/IeJIEHHBIE 3AIIPOCHI.

2. Predefined Queries: A drop-down list with all of the queries defined by the predefined queries
XML file.

3. Onucanme 3ampoca: Koporkoe onucanune 3ampoca, 6epérca nz3 XML-daiina.

4. KoncoJub BbiBoga: KomcombHOE OKHO, B KOTOPOM OTOOPAZKAIOTCs COOOIEHNsI, CBSI3AHHBIE ¢ Pab0-
TOU MOMYJIA.

5. Help: Displays the online help.

6. OK: Bakpsirh rnasroe okao Coedunenue ¢ BJI.

XML-dopmart npegonpegenémnbix 3anpocos eVis

XML-tern eVis
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Ter Onucatne

query Omnpeenser HAYAIO W KOHEI] 3aIPOCa.

shortdescriptidishort description of the query that appears in the eVis drop-down menu.
description | Bosee geranbpHoe onmcanue 3anpoca, 0robpazkaercs B TEKCTOBOM IIOJIE BKJIAJIKA
ITpedonpedenrérnvie 3anpocot.

databasetypeThe database type, defined in the Database Type drop-down menu in the Database
Connection tab.

databaseportThe port as defined in the Port text box in the Database Connection tab.
databasenamdhe database name as defined in the Database Name text box in the Database
Connection tab.

databaseusdriBhmedatabase username as defined in the Username text box in the Database
Connection tab.

databasepags@deddatabase password as defined in the Password text box in the Database
Connection tab.

sqlstatement SQL-3ampoc.

autoconnect A flag (“true”” or “false”) to specify if the above tags should be used to automatically
connect to the database without running the database connection routine in the
Database Connection tab.

TIpumep XML-daitna, comepKaImero Tpu 3ampoca;

<?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>
<databasehost />
<databaseport />
<databasename>C:\textbackslash Workshop/textbackslash
eVis\_Data\textbackslash PhotoPoints.db</databasename>
<databaseusername />
<databasepassword />
<sqlstatement>SELECT Attributes.*, Points.x, Points.y FROM Attributes LEFT JOIN
Points ON Points.rec_id=Attributes.point_ID</sqlstatement>
<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 />
<sqlstatement>SELECT Attributes.*, Points.x, Points.y FROM Attributes LEFT JOIN
Points ON Points.rec_id=Attributes.point_ID where COMMENTS=’Looking across
valley’</sqlstatement>
<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 />
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<databasepassword />

<sqlstatement>SELECT Attributes.*, Points.x, Points.y FROM Attributes LEFT JOIN
Points ON Points.rec_id=Attributes.point_ID where COMMENTS like ’Jlimestone},’
</sqlstatement>
<autoconnect>false</autoconnect>

</query>

</doc>

19.7 Mopgynb fTools

The goal of the fTools Python plugin is to provide a one-stop resource for many common vector-based
GIS tasks, without the need for additional software, libraries, or complex work-arounds. It provides a
growing suite of spatial data management and analysis functions that are both fast and functional.

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 The Plugins Menus). 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.

19.7.1 NHcTpymMeHTbl aHannsa

A

#
e

UkoHr UHcTpymenT Ha3HaueHune
Ka
|:| Distance N3mepser paccrosinue MexK 1y TOYKAMU JABYX TOYEYHBIX CJIOEB U BbLIAET
matrix pe3yJIbTaT B BUJE a) KBaAPATHON MAaTPUIIBI PACCTOAHUIL, b) JuHeiHOM
MaTPHUIbI PACCTOSHUI, U C) CyMMbI PacCTOgHuli. MOXKHO OrpaHuYnuTh
pacder TOMBKO s K OMuKafmmx ToYex.
ﬁa Cymma PaccunTniBaer cymMMy paccTOAHUI A71d JIUHAN JUHEHHOTO CJI0d B IIpeieiax
paccToAHUI B KaxKJIOr0 TIOJIUTOHA JIPYTOro (BEKTOPHOTO TOJIUTOHAIILHOrO) CIIOs.
[IOJINTOHAX
?—% Komugectso PaccanrbiBaer 9uciio TOUEK TOYEIHOTO CJI0si, KOTOPBIE HAXOISITCH B
TO4YEK B upejiesiax Kazk/1oro MoJuroHa Apyroro (BEKTOPHOIO HOJIUTOHAJIBLHOTO)
[IOJIUT'OHAX CJ104.
=
Cuucok List all unique values in an input vector layer field.
YHUKAJIbHBIX
3HAYEHUI

Basic statistics

Nearest
neighbor
analysis

Cpemnne
KOOD/IMHATHI

Ilepeceuenus
JINHAN

PaccuurbiBaer ocHOBHbIE CTaTUCTUKU (CPEAHEe, CTAHIAPTHOE OTKJIOHEHHE,
KOJIMYECTBO, CyMMY, KO3(hMUINEHT Bapuayn) Ijisd YKA3aHHOTO MOJIA.

Compute nearest neighbor statistics to assess the level of clustering in a
point vector layer.

PaccuntniBaer cpemneapudMeTHUECKUE WA CPETHEB3BEIIIEHHBIE
KOOPJWHATHI IEHTPA [IJIsI IIeJIOr0 BEKTOPHOIO CJIOS WK Jjis Habopa
00bEKTOB, BLIODAHHOI'O HA OCHOBE YHUKAJIbHBIE 3HAYEHUS U3 YKAZAHHOTO
OIS,

PaccunThiBaeT MeCTOHAXOXKIEHUS MTEPECEUECHUI JINHUN, CO31aBas
TOYEIHBIHN meit-daitn ¢ Toukamu nepecedennii. [lomesen as
OIIpe/IeJIeHUsT MECT IepecevdeHuil 1opor wium BogoTokoB. rnopupyer
repecedeHus JIUHUHI ¢ gyuHHOE > 0.

19.7.
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Tabiuua Ftools 1: Mucrpymentsr anamusa fTools

19.7.2 NucTpymeHTbl BbIOOPKYK

Cryuaiiuble TOYKH

Perynapubie
TOYKH

Bekropnast ceTka

Brigenenne mo
paiionam

ITosiuron u3
IPAHMII, CJI0sI

UkoH- UHcTpymeHT HasHnaueHune

Ka

@ | Caywaitnas Randomly select n number of features, or n percentage of features.
BBIOOPKA
Cayuaiinas Cay4aiino BeiOMpaeT HAOOP OOBEKTOB C YHUKAJbHBIMY 3HAYEHUEM
BBIOOPKA B YKa3aHHOTO TIOJIA.
IIOAMHOZKECTBAX

Co3zaer nceBno-ciiydaifHble TOYKU B MpeJe/iaX TPAHUI] YKA3AHHOTO
cJ104.

Co3maér peryispHyio CeTKy TOYEK B MpeJesiaxX yKazaHou obractu u
9KCIIOPTUPYET WX B TOUECUHBIHN MIeHTI-(aii.

Generate a line or polygon grid based on user-specified grid spacing.

Broigensier 00beKTHI Ha, OCHOBE WX MOJIOKEHUsT OTHOCUTEIBHO JIPYTOTr0
CJI0sl, CO3/IaBasi HOBYIO BBIOODKY miiu 100aBiisis/OTHUMAS K/OT TeKyuei
BBIOOPKH.

Co3/1aéT MONUIrOHABHBIN CJIOM € €JUHCTBEHHBIM TIPSIMOYTOTBHBIM
[IOJINTOHOM B COOTBETCTBUU C I'PAHUIIAMU UCXO/IHOI'O PACTPOBOIO WUJIU
BEKTOPHOI'O CJIOH.

Tabmaumna Ftools 2: MuctpymenTs: Beibopku fTools
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19.7.3 NHcTpymeHTbl reonpoueccnHra

UkoHr NHcTpymenT HasHnaueHne

Ka

Q Brormykibie Cozgaer MUHNMAJIBHO BO3MOXKHbBIE BBIMTYKJIbIEe 000JI0YKH, WJIM BBIMYKJIbIE
060T09KHT 000JTOYKHN HA OCHOBE YKA3AHHOI'O IIOJIS.

@ Bydepusnie Cozgaer OydepHbie 30HBI BOKPYT 00BEKTOB 33JaHHOTO TOJIb30BATEIEM
30HBI pasMepa, WM KUCIOJIb3Ysl PasMep U3 3HAYEHUH YKAa3aHHOI'O IIOJIs.

* | Ilepecevenne CoBwmeraer ¢jion TakuM 00Pa30M, 9TO B BBIXOIHOM CJIO€ COIEPIKATCS
TOJIBKO YYACTKH, B KOTOPBIX 00a CJI0s IePeceKatoTCsl.
@ O6beaumnenne CoBMeIaeT Cjaou TaKuM 00pa3oM, UTO B BBIXOJHOM CJIO€ COAEPIKATCS KaK
YYaCTKH [IEPECeYeHns], TaK U YIACTKH, IPUHAJJIEXKAIINE TOJLKO OJHOMY U3
CJIOEB.

@ Cummerpuunas | CoBMelIaer CJIOM TaKUM 0OPa30M, YTO B BBIXOIHOM CJIOE COAEPXKATCS
Pa3HOCTD TOJIBKO T€ y4YaCTKH, B KOTOPbIX MCXO/HBIE CJIOM HE IIEPECEKAIOTCS.
Orceuenne CoBMelaer cjiou TaKuM 00Pa30M, YTO B BBIXOJHOM CJIO€ COIEPXKATCS

TOJIBKO T€ y4YaCTKH, KOTOPbIE [IEPECEKAIOTC CO CJA0EM OTCEYEHUs.

By’ | Pasmocts CoBwMeriaer ciou TakuM 00pa3oM, 9TO B BBIXOTHOM CJIOE COIEPIKATCS
TOJIBKO T€ y4aCTKH, KOTOPbIE HE IIePECEKAIOTCs CO CJIOEM OTCEYEHHSI.

Q O6benunenne O6beaunsier 00BEKTHI Ha, OCHOBE 3HAYEHHS YKA3aHHOIO 10Jist. Bee 00beKThI

110 IIPU3HAKY

Vianurs
OCKOJIOYHBIE
LIOJIUIOHbL

C OIMHAKOBBIM 3HAYEHHEM II0JIA OyayT OObeINHEHBI B OMUH OODHEKT.

O06beauHsIeT BbLIEIEHHBIE OObEKThI ¢ COCEJHUM IIOJIUIOHOM, ILIOIIAIL WU
JTHHA 001Iell TPaHUITbI KOTOPOIro HAMOOIbIIas.

Tabmauna Ftools 3: MucrpymenTst reomporeccunra fTools
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19.7.4 NucrpymeHTbl 00paboTkn reometpun

& ¢

N00aBUTDH I10JIE
reoMerpuu

HenTpounanbt
[TOJIUTOHOB

Tpuanrynsamus
Hemone
Voronoi polygons

Yupocrurh
TeOMEeTPHIO
JlobaBUTH BEPITHHBI

Pazburs cocraBHBIE
00 BEKThI

O6beInHUTL
OOBEKTHI B
COCTaBHBIE

[Ipeobpa3oBarn
IIOJIUTOHBI B JINHUA

[IpeobpazoBarn
JIMHUU B IIOJIUTOHBI

W3Bneuenne y3m0B

UkoH- NHcTpymeHT HasHaueHne

Ka

[Iposepka Check polygons for intersections, closed holes, and fix node ordering.
reoMeTpun

—

/@ | DKCmopTHpOBATH / HobGasiisier K cJio10 nojie(st) ¢ undopmanuei 0 reoMeTpun:

(XCOORD, YCOORD) nns roueunoro cnost, (LENGTH) pis
muueiinoro u (AREA, PERIMETER) mjist moaurosaibHoro.

Brrunciasier ucrunanie TEeHTPOUIbI JJ1d KazKJI0r'o IMOJJUIOHa UCXOIHOTI'O
IIOJIMT'OHAJIBHOI'O CJIOA.

Calculate and output (as polygons) the Delaunay triangulation of an
input point vector layer.
Calculate Voronoi polygons of an input point vector layer.

Vuporaer JUHUN WK [TOJUTOHBI DY OMOIIU MOAMMPUIIIPOBAHHOIO
aaropur™ma yrnaca — Ioitkepa.
Densify lines or polygons by adding vertices.

IIpeo6pasyer cocraBHble OOBEKTHI (MYIBTH-TTOTUTOHBI UJTH
My.HbTI/I—HOJII/IJII/IHI/II/I) B HECKOJIBKO ITPOCTBIX O6"beKTOB (HOHI/IFOHOB njan
MOJTMJIUHU{A ) .

O0beauHIET HECKOIBKO MPOCTHIX 00HEKTOB B OJUH COCTABHOI Ha,
OCHOBE 3HAYEHUsI YKA3aHHOI'O ITOJIS.

[Ipeobpa3yer MOMUTOHBI B JIMHUHU, COCTABHBIE TIOJIUTOHBI TTPEOOpA3yeT
B HECKOJIBKO MPOCTBIX MOJUJINHAMN.

[Ipeobpa3yer nuHWE B MOJUTOHBI, COCTABHBIE JIMHUH TPE0Opa3yeT B
HECKOJIBKO MPOCTHIX TOJUTOHOB.

W3Bjekaer y3/1bl U3 JUHUN WM TOJUTOHOB, CO3/IABAS TOYEIHBIH
ment-gait.

Tabmauna Ftools 4: MucrpymenTtst obpaborku reomerpun fTools

Ilpumeuanue: The Simplify geometry tool can be used to remove duplicate nodes in line and polygon
geometries. Just set the Simplify tolerance parameter to 0 and this will do the trick.
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19.7.5 WNHcTpymeHTbl ynpasieHusi AaHHbIMN

UkoH- UHcTpymeHT HasnaueHne
Ka

% Bagars Tekymyo | 3agaer mpoeknuio Jisd meiin-caiiia, eciiu panee oHa He ObLIA 33JaHA.

MIPOEKIIHIO
’ O06beaunenne IIpucoenuaser KONOJHATENBHBIE ATPUOYTHI K BEKTOPHOMY CJIOIO HA
aTpubyTOB 110 OCHOBE TIPOCTPAHCTBEHHOIO B3AUMHOIO PACIOIOXKeHusA. ATpubyThl U3
paiionam OJIHOT'O BEKTOPHOI'O CJIOs IIPUCOEIUHAIOTCA K aTpudyTUBHOM Tabsinie
JIPYTOr0 BEKTOPHOTO CJIOST U SKCIOPTUPYIOTCS B IIEHTT-(DaiiI.
~
" Pazburn JlennT BEKTOPHBIHN CJIOMf HA HECKOJIBKO OTJIEIbHBIX CJIOEB Ha OCHOBE

BEKTOPHBIH CIION 3HAUCHUSA YKA3AHHOIO IOJIA.

O6benunenne O06beauHsgeT HECKOIBKO 1eiin-(ailioB, HaXOAAIUXCs B OJHOMI
shape-caiinon JMPEKTOPUHU, B HOBBIH MIeiiT-(aiiji, OCHOBBIBASICH HA THUIIE CJIOS
(TOYEUHDIH, TUHEHHBIN, NOJIUTOHAIBHBII).

Co3nmars mpo- Create a spatial index for OGR- supported formats.
CTPAHCTBEHHBIN
UHJEKC

Tabmmna Ftools 5: ncrpymenTst yupasienust qanabivu fTools

19.8 Mopgynb GDAL Tools

19.8.1 What is GDAL Tools?

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.

Bubnnorteka GDAL

Bubsmoreka GDAL cocrouT n3 Habopa mporpamM, paboTaIOMNX U3 KOMAHIHONR CTPOKHU, KaxK1asl ¢ 00/Ihb-
muM Habopowm onmwmii. [Tosp30BaTesnn, KOTOpbIM KOMMOPTHO paboTaTh B KOMAHIHOW CTPOKE, MOTYT MPEI-
MOYECTh €€, B TOM 4YHCJIe u3-3a moJiHoro Habopa omwmit. Moayas «GDAL Tools» obecnieanBaer mpocToii
nHTEPQEic K 3TUM YTHIUTAM, HO C OTPAHUIEHHBIM HAOOPOM HamOOJE€e BOCTPEOOBAHHBIX OIIIIHIA.
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or Raster Database Processing Help

% Warp (Reproject)

& Assign pro

GdalTools settings

Puc. 19.15: Mento GDALTools

19.8.2 Cnucok nHctpymerntoB GDAL Tools

Mpoekuunn

ﬁ Ilepenpo- | This utility is an image mosaicing, reprojection and warping utility. The program

EUPOBAHUE can reproject to any supported projection, and can also apply GCPs stored with
the image if the image is “raw” with control information. For more information,
you can read on the GDAL website http://www.gdal.org/gdalwarp.html.

b+ This tool allows you to assign projection to rasters that are already georeferenced

Hasnavumo but miss projection information. Also with its help, it is possible to alter existing

NPOEKUUI projection definitions. Both single file and batch mode are supported. For more

@ Hszereunv

npoexyuro

information, please visit the utility page at the GDAL site,
http://www.gdal.org/gdalwarp.html.

This utility helps you to extract projection information from an input file. If you
want to extract projection information from a whole directory, you can use the
batch mode. It creates both .prj and .wld files.
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Mpeobpa3osaHue
™ This program burns vector geometries (points, lines and polygons) into the raster
Pacmepusayus | band(s) of a raster image. Vectors are read from OGR-supported vector formats.

= Cosdanue
NOAULOHO8

% IIpeobpaso-
6amb

Note that the vector data must in the same coordinate system as the raster data;
on the fly reprojection is not provided. For more information see
http://www.gdal.org/gdal rasterize.html.

This utility creates vector polygons for all connected regions of pixels in the raster
sharing a common pixel value. Each polygon is created with an attribute
indicating the pixel value of that polygon. The utility will create the output
vector datasource if it does not already exist, defaulting to ESRI shapefile format.
See also http://www.gdal.org/gdal polygonize.html.

This utility can be used to convert raster data between different formats,
potentially performing some operations like subsetting, resampling, and rescaling

dpopmam pixels in the process. For more information you can read on
http://www.gdal.org/gdal _translate.html.

RGB s This utility will compute an optimal pseudocolor table for a given RGB image

PCT using a median cut algorithm on a downsampled RGB histogram. Then it converts
the image into a pseudocolored image using the color table. This conversion
utilizes Floyd-Steinberg dithering (error diffusion) to maximize output image
visual quality. The utility is also described at http://www.gdal.org/rgb2pct.html.

@ PCT s This utility will convert a pseudocolor band on the input file into an output RGB

RGB file of the desired format. For more information, see
http://www.gdal.org/pct2rgb.html.

N3sneyeHue
(% Cosdamv | This program generates a vector contour file from the input raster elevation model
U3OAUHUL (DEM). On http://www.gdal.org/gdal contour.html, you can find more

[

Obpesxra

information.

This utility allows you to clip (extract subset) rasters using selected extent or based
on mask layer bounds. More information can be found at
http://www.gdal.org/gdal _translate.html.
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This utility removes raster polygons smaller than a provided threshold size (in
pixels) and replaces them with the pixel value of the largest neighbor polygon.
The result can be written back to the existing raster band, or copied into a new
file. For more information, see http://www.gdal.org/gdal sieve.html.

This utility will scan an image and try to set all pixels that are nearly black (or
nearly white) around the edge to exactly black (or white). This is often used to
“fix up” lossy compressed aerial photos so that color pixels can be treated as
transparent when mosaicing. See also http://www.gdal.org/nearblack.html.

This utility fills selected raster regions (usually nodata areas) by interpolation
from valid pixels around the edges of the areas. On
http://www.gdal.org/gdal fillnodata.html, you can find more information.

This utility generates a raster proximity map indicating the distance from the
center of each pixel to the center of the nearest pixel identified as a target pixel.
Target pixels are those in the source raster for which the raster pixel value is in
the set of target pixel values. For more information see
http://www.gdal.org/gdal proximity.html.

This utility creates a regular grid (raster) from the scattered data read from the

(Hrmepnoas- OGR datasource. Input data will be interpolated to fill grid nodes with values,

yus) and you can choose from various interpolation methods. The utility is also
described on the GDAL website, http://www.gdal.org/gdal _grid.html.

@ Anaaus Tools to analyze and visualize DEMs. It can create a shaded relief, a slope, an

peaveda aspect, a color relief, a Terrain Ruggedness Index, a Topographic Position Index
and a roughness map from any GDAL-supported elevation raster. For more
information, see http://www.gdal.org/gdaldem.html.

Mpoyee
Cozdamv This program builds a VRT (Virtual Dataset) that is a mosaic of the list of

BUPMYAALHLT Pacmp

(xamanoz)

7
edm Obsedunenue

hs Hnpopmayusn

Y

nUPaMUI

@ Hnoexe mosauxu

& Ilocmpoumo

input GDAL datasets. See also http://www.gdal.org/gdalbuildvrt.html.

This utility will automatically mosaic a set of images. All the images must
be in the same coordinate system and have a matching number of bands,
but they may be overlapping, and at different resolutions. In areas of
overlap, the last image will be copied over earlier ones. The utility is also
described at http://www.gdal.org/gdal merge.html.

This utility lists various information about a GDAL-supported raster
dataset. On http://www.gdal.org/gdalinfo.html, you can find more
information.

The gdaladdo utility can be used to build or rebuild overview images for
most supported file formats with one of several downsampling algorithms.
For more information, see http://www.gdal.org/gdaladdo.html.

This utility builds a shapefile with a record for each input raster file, an
attribute containing the filename, and a polygon geometry outlining the
raster. See also http://www.gdal.org/gdaltindex.html.
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GDAL Tools Settings

Use this dialog to embed your GDAL variables.

19.9 Moaynb npmnBsiskn pacTpos

The Georeferencer Plugin is a tool for generating world files for rasters. It allows you to reference rasters
to geographic or projected coordinate systems by creating a new GeoTiff or by adding a world file to the
existing image. The basic approach to georeferencing a raster is to locate points on the raster for which
you can accurately determine coordinates.

Kuonkn mamenn NHCTPYMEHTOB MOJAYJIA

Vkon- HasHauenue Wkon- HazHauenune
Ka Ka
FI.:I OTKpBITH pacTp > Hauarps npussasky
& Coznmarn cuenapuit GDAL a 3arpy3urb KOHTPOJIbHBIE TOYKU
CoxpaHuTb KOHTPOJIbHBIE TOYKHU KAK ITapamerpsl Tpauncdopmanyun
JlobaBuTh TOUKY [X] YaIaauTh TOUKY
[} [IepemecTuTh TOUKY @ IIpoxpyTka
ﬁ‘+’ YBennaurb >~ YV MeHbIHUTD
— £
ﬁ—" Veenmuurh 10 caos Fa<| Ipenpinymmii oxpar
fon) . ;‘ g
SH Crenyrommuit oxBar : CBs13aTh MO/IYJIb MPUBSA3KHA PACTPOB C
QGIS
P*j Ceazars QGIS ¢ Momynem npuBs3ku e Full histogram stretch
pacTpoB
R AR Local histogram stretch

Tabmuna Georeferencer 1: THCTpyMeHTHI IPUBA3KH PACTPOB

19.9.1 CranpapTHas npoueaypa

As 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, two alternative procedures can be used:

e The raster itself sometimes provides crosses with coordinates “written” on the image. In this case,
you can enter the coordinates manually.

e Using already georeferenced layers. This can be either vector or raster data that contain the same
objects/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.

CrangapTHas MpPOIEIypa MPUBA3KH PACTPOBBIX M300paKEHUH HOAPA3yMeBaeT BbIOOP MHOKECTBEHHBIX
TOYEK HA pacTpe, 0003HAUEHWE WX KOOPAMWHAT WJIM BHIOOD COOTBETCTBYIOIIErO THUMA MPEOOpPA3OBAHUS.
Vcxons w3 BBEIEHHBIX MAPAMETPOB W JAHHBIX, MOJIYJb BBIYHC/IAT TMapaMerphl (aiijia nmpuBs3ku. dem
0O0JIbIIIE KOOPAUHAT OYyJIEeT BBEIEHO, TEM TOYHEE OyIeT Pe3yJIbTar.

The first step is to start QGIS, load the Georeferencer Plugin (see The Plugins Menus) and click on
Raster — Georeferencer , which appears in the QGIS menu bar. The Georeferencer Plugin dialog appears
as shown in figure georeferencer 1.
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st aToro npumepa Mbl OyJIeM HCHOJB30BATh ToHOrpadguyeckyio Kapry ydacrka mrara FOxuoit la-
korbl (CIIA), B3aryo ¢ caiita Teomormueckoro Kowmmrera FOwxwoii akorsl. ITo3xke oHa MOMKeT
ObITh MOKazaHa BMecTe ¢ gaHabiMu obactu GRASS spearfish60. KapTy MOMXKHO 3arpy3uTh OTCIOIA:
http://grass.osgeo.org/sampledata/spearfish _toposheet.tar.gz.

Georeferencer - spearfish_topo24.tif

X 600162.184176
=41Y 4925582.347074 |

GCP table

on/off id SrcX srcyY dstX 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 608B468.69 4924874.29 608468.40 4924874.14 -0.17 0.27 0.32

— ENACAA TN ARACCC T 77| enArAA 0N ANACCCT CF noan nonn noan

n: Linear Translation (589998, 4.928e+06) Scale (2.00019, 2.00019) Rotation: 0 Mean error: { 98113,492324

Pwuc. 19.16: Moaynbs nTpuBsS3Ku pacTpoB &

BBOA KOHTPOJIbHbIX TOYEK

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. “Ucnonb3yst KHOTIKY 4 {3 HoBasurs 0Ky e rver MOGABUTL TOYKHM B OCHOBHOM pabovdeM OKHE M BBe-
CTH UX KOOpAMHATHI (CM. pUCYHOK figure georeferencer 2). JIaHHYIO ONEPAIMIO MOXKHO IIPOJEIATEH
TpeMs My TsIMHU:

o [IlenKHYTH MBIIIBIO IO TOYKE HA PACTPOBOM HM300PAXKEHUH U BBECTH KOOPJAUHATHI X U Y BPYU-
HYTO.

e Click on a point in the raster image and choose the f From map canvas hytton to add the X
and Y coordinates with the help of a georeferenced map already loaded in the QGIS map
canvas.

r
e Ncnonb3yst KHOIKY ;ﬂ TlepexecTurs TOUKY 1ok HO [HePEMEIATh CO3JIAHHBIE TOYKH, €CJIH OHH
PACIIOJIO’KEHHBIE HE TaM, TJIe HYKHO.

3. Continue entering points. You should have at least four points, and the more coordinates you can
provide, the better the result will be. There are additional tools on the plugin dialog to zoom and
pan the working area in order to locate a relevant set of GCP points.
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X Enter map coordinates

Enter X and ¥ 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 [ Eask: [602388.198‘1382981‘1?5556B| l Y [ North: [4915570.1712]

[] snap to background layers

| # Frommap canvas | | Cancel || OK ‘

Puc. 19.17: [TobaBienue Touek Ha pacrp )

Touku, MOGABIECHHBIE HA KAPTY, COXPAHSAIOTCA B OTAEIbHBINA TeKCTOBbIN (aiin ([uma dattmal .points),
OOBIYHO B OJTHOM KATaJIOre C PACTPOBBIM H300paAKEHWEM. DTO JAET BO3MOXKHOCTH MOBTOPHO 3arpy3uTh
MOJIyJIb TPUBSA3KH PACTPOB MO3XKE W [100ABUTH HOBBIE TOYKHW WM YIAJIUTH CYIIECTBYIOIIME [JIsi TOJIY-
qeHus Jydnero pesynbrara. Paitn ¢ TOUKaMu COmep:KUAT 3HadeHus: B popmare: mapX, mapyY, pixelX,

pixelY. MO}KHO MCIOJIB30BAThH KHOIIKHI ; 3arpy3uTb KOHTPOJIbHBIE TOYKN " ; g CoxpaHnuTb KOTPOJIbHBIE TOYKHU st
u3MeHeHus ITuX (haijos.

Onpepgenenve napameTpos TpaHcdopmauun

Tlocsie Toro, Kaxk KOHTPOJIBbHBIE TOYKH J00ABIEHBI HA PACTPOBOE M300pazkeHne, HeOOXOANMO OMPEIETUTD
rapamMerpbl Ipeodpa30BaHusl JJisd TPUBI3KH.

X Transformation settings

Transformation type: | Linear =
Resampling method: | Nearest neighbour -
Compression: |LZW ~

& Create world File

Qutput raster =
Target SRS: l.§.l
Generate pdf map:  |spearfish_topo24.pdf 1)
Generate pdf report: |_}_Eq|

[] set Target Resolution

Herizontal 1.00

Vertical -1.0

[ Use 0 for transparency when needed

Load in QGIS when done

| Help | | Cancel .Il oK ‘

Puc. 19.18: Onpenenenne napaMerpoB TPAHCHOPMAIUYA MOJIYJISA TPUBA3ZKA A

[OocTtynHblie anroputmel npeobpasosaHus

Depending on how many ground control points you have captured, you may want to use different
transformation algorithms. Choice of transformation algorithm is also dependent on the type and quality
of input data and the amount of geometric distortion that you are willing to introduce to the final result.
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Currently, the following Transformation types are available:

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.

Tpanchopmanmusa XebMepTa COBEPIIAET IPOCThIE TPAHC(HOPMAIINK C U3MEHEHHEM MacinTaba u
BpAIIEHIEM.

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.

AsroputM TOHKOCTEHHOTO cIuIaiiHa — 00Jiee COBPEMEHHBIN MEeTOJ, MPUBS3KH, TAIOIWil BO3-
MOXKHOCTH BBOJIA B IAHHBIE MECTHBIX jaedopmarmit. Jlanabiii aaropuTM O9eHb MOJIe3eH, KOTIa Heob-
XOJUMO MPUBSA3ATH PACTPHI C HU3KUM KAIE€CTBOM H300DAYKEHMUS.

IIpoekTuBHasdg TpaHncdopManusd — JUHEHHOE BPAIEHAE U CABUL PACTPA.

Onpepenenve metoga nepecyéra

Broiopannbsrit Tumn mepecdéra OymgeT, CKOpee BCero, 3aBHCETh OT MCXOIHBIX JAHHBIX W KOHKPETHOH e/
onepamuu. Eciiu BBl He XKejlaeTe MEHATH COBOKYIIHYIO HH(MOPMAITUIO N300parKeHusI, BaM, BO3MOXKHO, IO~
Jo#IeT MeToT «OmuzKaiimmit coceny, TOrAa Kak «KyOmdecKuiiy mepecder mpuBeaeT K 6071ee CriiazkeHHOMY
pe3yabTarTy.

It is possible to choose between five different resampling methods:

1.

2
3
4.
i}

Bamxkaitmuii cocen,

. Jluneinprit

. Kybuvecknit

Ky6udaecknit crimaiin

. Jlaunoma,

YcraHoBka napameTpos TpaHccghopmauum

Cy1iecTByeT HECKOJIBPKO MapaMeTpoB, KOTOPbIE HEOOXOANMO 3a/1aTh I MOJIy9eHUs IPUBA3AHHOTO PACT-

pa.

The Cif 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.

For all other transformation types, you have to define an Output raster. As default, a new file
([filename] modified) will be created in the same folder together with the original raster image.

As a next step, you have to define the Target SRS (Spatial Reference System) for the georeferenced
raster (see Paboma ¢ npoexyusmu).

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.

Furthermore, you can activate the o Set Target Resolution checkbox and define the pixel resolution
of the output raster. Default horizontal and vertical resolution is 1.

The ) Use 0 for transparency when needed can be activated, if pixels with the value 0 shall be
visualized transparent. In our example toposheet, all white areas would be transparent.
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Finally, = Load in QGIS when done loads the output raster automatically into the QGIS map
canvas when the transformation is done.

MpocmoTp n nameHeHue cBoOCTB pacTpa

Bei6op nyura Csoticmea pacmpa B Menio Ilapamemps, BbI30BET JHAJIOr CBOMCTB MPUBI3BIBAEMOrO CJIOS.

Hacrtpoiiku mopyns

You can define whether you want to show GCP coordiniates and/or IDs.
As residual units, pixels and map units can be chosen.

For the PDF report, a left and right margin can be defined and you can also set the paper size for
the PDF map.

Finally, you can activate to o Show Georeferencer window docked.

3anyck npeobpa3oBaHusi

After all GCPs have been collected and all transformation settings are defined, just press the >
Start georeferencing hytton to create the new georeferenced raster.

19.10 Mopgynb nHTepnonsyuuu

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
Y19

insert lines or polygons as constraints for the triangulation, by specifying either “points”, “structure
lines” or “break lines” in the Type %] combo box.

Interpolation attribute: Select the attribute column to be used for interpolation or enable the

= Use Z-Coordinate checkbox to use the layer’s stored Z values.

Interpolation Method: Select the interpolation method. This can be either ‘Triangulated
Irregular Network (TIN)’ or ‘Inverse Distance Weighted (IDW)’.

Number of columns/rows: Specify the number of rows and columns for the output raster file.

Daiis BeIBoga: BoibepruTe HAa3BaHWe 11 BHIXOTHOTO PACTPOBOro (haiia.

4 Zlobasumb pesysvmam 6 mpoexm Ijid 3arPy3KU pe3y/bTaTa HA B MPOEKT.

19.10.1 WNcnonb3oBaHne moayns

1.
2.

Banycrure QGIS u 3arpysure ToyeuHblit BEKTOPDI €i10ii (K npuMepy, elevp.csv).
Load the Interpolation plugin in the Plugin Manager (see The Plugins Menus) and click on

the Raster — Interpolation — h-i Interpolation , which appears in the QGIS menu bar. The
Interpolation plugin dialog appears as shown in Figure interpolation 1.
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- Interpolation plugin

Input Output
Vector layers | elevation | Interpolation method | Triangular interpolation (TIN) & (=8
Interpolation attribute |ELEV & Number of columns | 998 - Number of rows | 708 :
Cellsize X 5000.00000 . Cellsize ¥ 5000[00000 .
Add || Remove |  xmin [-2.84614e+06 Xmax |2.14422e+06
Vector layer  Attribute  Type Y min |4.61336e+06 ¥ max |8.15568e+06
elevation ELEV | Points |

Set to current extent

Output file |/data/elevation_tin
& Add result to project

Cancel | oK

(&

Puc. 19.19: Moaynp uaTEPIOIATAN

3. Boibepure ucxomubiii ciioit (K mpumepy, elevp) u KOJOHKY (K mpumepy, ELEV) 111 HHTEPIOJIAINN.

4. Select an interpolation method (e.g., ‘Triangulated Irregular Network (TIN)’), and specify a cell
size of 5000 as well as the raster output filename (e.g., elevation_tin).

5. Haxmure knonky [OK].

19.11 OdpnaiiHoBOEe pepakTupoBaHue

For data collection, it is a common situation to work with a laptop or a cell phone offline in the field.
Upon returning to the network, the changes need to be synchronized with the master datasource (e.g.,
a PostGIS database). If several persons are working simultaneously on the same datasets, it is difficult
to merge the edits by hand, even if people don’t change the same features.

Momynb W' Odduaimonoe perarrupoanse ABTOMATH3UPYET MPOIECC CHHXPOHU3AINN, KOMUPYS COIEPIKUMOE
OCHOBHOTO MCTOYHWKA JAaHHBIX (06b1aHO, 623kl PostGIS mam WFS-T) B 6a3y SpatiaLite u coxpansisi Bce
MPABKU B CIEIUAJIBHBIX TaOMuIax. IIpyu MOBTOPHOM MOIKIIOUEHUN K OCHOBHOMY MCTOYHWKY JTAHHBIX, BCE
MPABKU JIETKO TIEPEHOCSTCS B OCHOBHON MCTOYHUK.

19.11.1 PabGoTta c mogynem

e Open some vector layers (e.g., from a PostGIS or WFS-T datasource).

e Save it as a project.

Go to Database — Offline Editing — % Convert to offline project and select the layers to save.
The content of the layers is saved to SpatiaLite tables.

e PenaxTupyiite cion.

o
After being connected again, upload the changes using Database — Offline Editing — %4
Synchronize.
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Puc. 19.20: Co3nmanune oddmaitnoBoro mpoekrta u3 cioés PostGIS uan WES

19.12 Oracle Spatial GeoRaster Plugin

In Oracle databases, raster data can be stored in SDO__GEORASTER objects available with the Oracle

Spatial extension. In QGIS, the Q: Oracle Spatial GeoRaster ]y oip 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

Ora komauma 3arpy3ut pactp B tabaumy GDAL IMPORT mo ymonganwio, B Ka4ecTBe CTOJOIA MO
naszsanueMm RASTER.

19.12.1 VYnpaBneHune coeguHeHUSAMU
Firstly, the Oracle GeoRaster Plugin must be enabled using the Plugin Manager (see The Plugins Menus).
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 Q: Add Oracle GeoRaster Layer tqq]har hutton — 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):

e Name: Enter a name for the database connection.
e Database instance: Enter the name of the database that you will connect to.

e Username: Specify your own username that you will use to access the database.
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e Password: Provide the password associated with your username that is required to access the
database.

& () create Oracle Connection (7) (%) (=) ®

Mame example
Datahase instance | orcl
Username scott
Password [T

+ | Save Password

@ cans

Pwuc. 19.21: Inanorosoe okuo «Co3nars coeanaenune Oracles

Tenepp, B  guasoroBom  okHe  Bwbepume  Oracle  Spatial ~ GeoRaster  (cm.  puCyHOK
Figure oracle raster 2), Hy:KHO BbIOpaTb IIOJKJIIOYEHHE U3 BBIIAJAIOIIEIO CIUCKA U HUCIOJb30BATH
kuouky [Ilomkirouursbest| juis ycraHoBku coejubeHusi. Takke cyliecrByer BO3MOXKHOCTbH I[IPABUTH
napaMeTphl MOAKJIIOUEHNsT ocpeicTBoM KHomKK [[IpaBka] win wcrnoms3oBars KHOMKY [Yaanurs] ais
VIAJIEHUST COTUHEHUST U3 CIUCKA.

19.12.2 Bbibop pacTpoBbIX AaHHbIX

Once a connection has been established, the subdatasets window will show the names of all the tables
that contain GeoRaster columns in that database in the format of a GDAL subdataset name.

Bribpas ouH 3 TakuX HAOOPOB JaHHBIX W HaykaB KHOMKY [OK], MoxkHO BHIOpATh HA3BAHWE TAOIMIIbL.
Teneps Oyaer mMOKa3aH APYro#l CIUCOK MOAYMHEHHBIX HAOOPOB JAHHBIX, COAEPIKAIINN HA3BAHNS KOJIOHOK
PACTPOBBIX JTAHHBIX U3 T0H TabauIlbl. OBBIYHO ITO KOPOTKUi CIUCOK, TaK KAK OOJBITHHCTBO TOIH30Ba-
Teneil He nep:KuT 60sbiIe 1-2 cToNOIoB B OHON TabIHIIE.

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.

At any time, the selection entry can be edited in order to go directly to a known GeoRaster or to go
back to the beginning and select another table name.

The selection data entry can also be used to enter a WHERE clause at the end of
the identification string (e.g., geor:scott/tiger@orcl,gdal_import,raster,geoid=). See
http://www.gdal.org/frmt georaster.html for more information.

19.12.3 OTobparkeHne pacTpoBbIX AAHHbIX

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.

IIpumeuanume: GeoRasters that contain pyramids will display much faster, but the pyramids need to
be generated outside of QGIS using Oracle PL/SQL or gdaladdo.

The following is an example using gdaladdo:
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@ Select Oracle SpatiallGeoRaster x

Server Connections

[example ‘]

| comnect || mew || Edat || Delete

Subdatasets

‘georasterscotttigerorc.GDAL_RDT.214
georasterscotttigerorc GDAL_RDT.215
georasterscotttigerorc, GDAL_RDT.216
georasterscotttigerorc GDAL_RDT.217
georasterscotttigerorc, GDAL_RDT.218

Selection

georasterscotttigerorc, GDAL_IMPORT.RASTER Update

select || close

5 GeoRaster objects on table GDAL_IMPORT column RASTER

Puc. 19.22: /Tnamorosoe okuo «Bribepute Oracle Spatial GeoRaster»

gdaladdo georaster:scott/tiger@orcl,georaster\_table,georaster,georid=6 -r
nearest 2 4 6 8 16 32

A sro mpumep st PL/SQL:

$ sqlplus scott/tiger

SQL> DECLARE

gr sdo_georaster;

BEGIN
SELECT image INTO gr FROM cities WHERE id = 1 FOR UPDATE;
sdo_geor.generatePyramid(gr, ’rLevel=5, resampling=NN’);
UPDATE cities SET image = gr WHERE id = 1;
COMMIT;

END;

19.13 MopdomeTpuyeckunii aHanus

j 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).

Buipl ananusa:

e Slope: Calculates the slope angle for each cell in degrees (based on first- order derivative
estimation).

e Dkcmo3uims: Jkcrno3uius (HaunHas ¢ 0 rpajycoB Ha CeBep, IPOTUB YACOBOIl CTPEJIKH).

e Hillshade: Creates a shaded map using light and shadow to provide a more three-dimensional
appearance for a shaded relief map.
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e Ruggedness Index: A quantitative measurement of terrain heterogeneity as described by Riley
et al. (1999). It is calculated for every location by summarizing the change in elevation within the
3x3 pixel grid.

e Relief: Creates a shaded relief map from digital elevation data. Implemented is a method to choose
the elevation colors by analysing the frequency distribution.

Elevation layer | gtopo30 B
Qutput layer =
Output format | GeoTIFF & |
Z factor 1.0

& Add result to project

Cancel | [ oK ]

Puc. 19.23: Mozysib Mmopdomerpudeckoro ananusa (pacdyer yria yKJIOHOB)

19.13.1 Wcnonb3oBaHne moayns
1. Banycrure QGIS u 3arpysure pacrp nudpoBoi Mojgenu peibeda gtopo30 U3 JAEMOHCTPAIMOHHOIO
nabopa mamusix GRASS.
2. Load the Raster Terrain Analysis plugin in the Plugin Manager (see The Plugins Menus).

3. Select an analysis method from the menu (e.g., Raster — Terrain Analysis — Slope). The Slope
dialog appears as shown in Figure raster terrain 1.

4. VxaxknuTe BBIXOIHON (baita u ero popmar.

5. Haxwmure [OK].

19.14 Mopynb « Tennokaprta»

Monyns «Co3aHue TenIoKapTs UCIOAb3yeT SIePHYI0 OIEHKY TLIOTHOCTU PACIPEIETeHIS [Tl CO3TAHMUS
pPacTpoBOil KapThl MJIOTHOCTH (TEIJIOKAPTBI) 110 MCXOAHOMY TOYEYHOMY BEKTOPHOMY CJoi0. Iliornocrsb
BBIYUCIIAETCS [0 YUCILy TOYEK B OIPEIEIEHHON 001acTH, OOJIbIIe KOJUIECTBO TOYEK AT OOJIbliee 3Ha-
YeHne TJIOTHOCTH. TermIoKapThl MO3BOJISIIOT JIETKO WIEHTU(DUIINPOBATH CKOIJIEHUS TOYEK W BBHISBIISITH
«ropsianes 00JIACTH.

19.14.1 AxkTtuBauyusa moayns

First this core plugin needs to be activated using the Plugin Manager (see load_core_plugin). After

activation, the heatmap icon can be found in the Raster Toolbar, and under the Raster — Heatmap
menu.

Eciu kHONKM HE BUIHO, BO3MOYXKHO, Y BaC OTKJIIOUYEHA COOTBETCTBYIONIAS MAHEb NHCTPYMEHTOB. BKJIio-
YUATH €€ MOXKHO U3 MeHI0 Bud — I[laneau uncmpymenmos — Pacmp.
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19.14.2 WNcnonb3oBaHne moayns

Clicking the Heatmap tool button opens the Heatmap plugin dialog (see figure heatmap 2).
JL1s1 TOCTPOEHUsT TEMTOKAPTHI HEOOXOINMO 330aTh CAEAYIONINE apaMeTPhI:

e Input point layer: Lists all the vector point layers in the current project and is used to select the
layer to be analysed.

e 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.

e 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.

e 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 i Advanced checkbox is checked, additional options will be available:

e 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!

e 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.

o DyHKINSA AApPA: 330a6T AJICOPUTM IO KOTOPOMY PACCUYUTHLIBAETCS 3HUXKEHUE BIUSHUS TOYKH IIO
Mepe yBeNMmYeHusi PacCcTosHus or He€. Pa3uble QyHKINM nMMeOT pas3Hble KOI(PPUIIUEHTH yMEHb-
LIEeHKs, II09TOMY TPUBECOBasd (PYHKIMA 1aéT OOJIbLIKA BEC HA MaJIbIX PACCTOAHUAX OT TOYKHM 4eM
dbyurnusa EsnaneunukoBa. U kKak pe3ybrart, TpUBECOBas (DYHKIUS IEJIaeT «ropsSvyues TOUYKn 0oJiee
gerkumu, a yukius EsnaneannkoBa — criaxenabivu. B QGIS mocrymubl ocHOBHBIE DYHKIHH
s/Ipa, OIMUCAHUE KOTOPBIX MOXKHO HaliTu B Bukumneauu.

e Decay ratio: Can be used with Triangular kernels to further control how heat from a feature
decreases with distance from the feature.

— A value of 0 (=minimum) indicates that the heat will be concentrated in the centre of the
given radius and completely extinguished at the edge.

— Kosddurment pasubrit 0.5 o3HadaeT, 9T0 TeMeparypa nukceseil Ha Kpasx O0ydepHOil 30HbI
Oyzer B JBa Pa3a HUXKE TEMIEPATYPbI B IEHTDE.

— Ecau ykazano 3madenwue 1, pacmnpenesieHne TeMmIeparypbl OyIeT paBHOMEPHBIM IO BCel 0y-
dbepHoii 30He (3T0 paBHO3HAYHO UCHO/IB30BaHUIO «IIpAMOYTOMBHOY ByHKIMU A1pa).

— A value greater than 1 indicates that the heat is higher towards the edge of the search radius
than at the centre.

Vcxonuntit TOYEIHBIH C/TON MOXKET COJIEPKATh TOJIsA, KOTOPbIe MOYKHO MCIOJIB30BATHCS MPU TTOCTPOSHUH
TEIJIOKAPTHI:

e Use radius from field: Sets the search radius for each feature from an attribute field in the input
layer.

e 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.

Korna Bce napamerps! ykaszanbl, HaxkMute KHONKY [OK], 94Tobbl 3amycruTh nponecc co3janus Terio-
KapThl.
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19.14.3 lNpumep co3paHus TenJoKapTbl

For the following example, we will use the airports vector point layer from the QGIS sample
dataset (see IIpumepwv. dannwviz). Another exellent QGIS tutorial on making heatmaps can be found
at http://qgis.spatialthoughts.com.

In Figure Heatmap 1, the airports of Alaska are shown.

Quantum GIS eb4TFF5

Project Edit View Layer i

IECCEEETIE
SHEALLPAPPRLA e R -ueBm- 0 3

Layers 5]
v [ :° airports

+

¥ [ /" maijrivers

v & (2 lakes

[
v & (2 alaska

[
» & [ landcover

%5 coordinate: | -6761566,5287365 | scale [27740717 | v | (&) B Render EPsc:2964 (@

Puc. 19.24: Asponoprsr Ansicku A

1. Select the Heatmap tool button to open the Heatmap dialog (see Figure Heatmap 2).

2. In the Input point layer (| field, select airports from the list of point layers loaded in the
current, project.

3. Specify an output filename by clicking the L_J button next to the Output raster field. Enter the
filename heatmap_airports (no file extension is necessary).

4. B Bemagaromenm crucke Popmam 6vi600a el BbIOepuTE GeoTiff.

5. Ycranosure B nosie Paduyc 3nadenne 1000000 MeTpoB.

6. Haxxmure knouky [OK] urobbr cozgars u 3arpysurs B QGIS remwiokapry (cm. pucynok
Figure Heatmap 3).

QGIS co3mact TemIoKapTy W 3arpy3uTh €€ B MPOEKT. 110 yMOI9aHUI0 HTOTOBBINA PACTP 0TOOpPAXKAETCs B
OTTEHKaX CEpOro IBETA, CBETJILIM O0JIACTIM COOTBETCTBYET OOOIIas KOHIIEHTPAIHS adPOHOPTOB. UTOOBI
TeIIoKapTa ObLIA JIEFKOYUTAEMO PEKOMEH/IyeTCs U3MEHUTh €€ CTUIIb OTOOPAKEHHsI. € UCIOIb30BAHIEM
[PABUJIBHOIO CTHJISE

1. OrkpoiiTe cBoiicTBa cyiost heatmap_airports. [ljist 9T0r0 BEIOEpUTE CJIOH B CIHUCKE CIOEB MTPOEKTA,
BBI30BUTE KOHTEKCTHOE MEHIO IO TTPABOi KJIABUINE MBI U BbiOepute nmyHKT (C6oticmaea.

2. Tlepeiigure Ha BRIaaky Cmuas.

3. U3menure crusib orpucosku B mosie Haobpasicenue E . «OprokananbHOe cepoey Ha «OmHOKA-
HAJILHOE TICEBIOIIBETHOE.
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Heatmap Plugin

Input point layer | airports =

Qutput raster Isa mple_data/raster/heatmap_airport | |

Output format | GeoTIFF =
Radius (1000000 | [meters 2|
[] advanced

Rows Columns

Cell size X Cell size Y

Kernel shape Quartic (biweight

Decay ratio 0.0

Help | |  Cancel L OK J

Puc. 19.25: Cozmanue TeriokapThb A

Quantum GIS eb47FF5

ect Edit View Layer Settings Plugins
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& /" majrivers

v

4

v [ (2 lakes
[
v [ (2 alaska
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-6877403.18% Coordinate:

-2803800,7140758 | Scale [277a0717 | v | (§| & Render

|

Puc. 19.26: Ilocse 3arpy3ku Tensokapra 0ToOpaxkaercs B OTTEHKAX CEPOro A
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4. Boibepure noaxoisduiyr useropyoo kapry B rpyuune (Cosdame usemosyro kapmy, HalpuMep
«Y1OrRed».

5. Haxkmure KooKy [3arpysurs|**B rpynne :guilabel:‘3nauenust mun/mMakc’ st moJryde-
HUS MUHMMAJIbHOTO W MaKCHMaJIbHOIO 3HAa4YeHHUil pacTpa. 3aTeM Ha>XMHUTe KHOIKY
**Knaccudumuposars| B rpyuine Cozdams 46emosyro Kapmy.

6. Haxxmwure xkHOKy [OK] 9T00bI 3aKPHITH OKHO U IPUMEHUTH HACTPOHKM OTOOparKeHWs pacTpa.

Koneunsrit pesynbrar nokasan Ha pucyake Figure Heatmap 4.

0 Quantum GIS eb4 TFF5
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Puc. 19.27: UtoroBas TermiokapTa asponopToB Asscku &

19.15 Mopgynb «Road Graph»

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.

OcHOBHBIE BO3MOXKHOCTH:
e Calculates path, as well as length and travel time.
e Optimizes by length or by travel time.
e Exports path to a vector layer.

e Highlights roads directions (this is slow and used mainly for debug purposes and for the settings
testing).

As a roads 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.

In the layer attribute table, the following fields can be used:
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QGIS 2.0.1-Dufour

DEEBRLR “PH ESAR@RE®R L V.- B W

Layers
v & V" Road Network

[ . I {rj ‘_:»@&@ Jc ;]

&(—) p &(-a # .»

Shortest path
Start
(-1.04099e+06,4.67976e+06)
Stop
(-1.04219e+06,4.6792e+06)
Criterion | Length
Length [1197.42m

Time |1.19742h

| Calculate | | Export || Clear |
| @ Help | | \

| -.. I'. | I| _.' "._ \ '._I '._I -._I
Toggles the editing s/ Coordinate: -1041721,4679296 Scale [1:8398 | v | [®/ & Render EPSG:3857 @ (4

Puc. 19.28: Moxyns Road Graph 6}

e Speed on road section (numeric field).

e Direction (any type that can be cast to string). Forward and reverse directions correspond to a
one-way road, both directions indicate a two-way road.

If some fields don’t have any value or do not exist, default values are used. You can change defaults and
some plugin settings in the plugin settings dialog.

19.15.1 Wcnonb3oBaHne moayns

After plugin activation, you will see an additional panel on the left side of the main QGIS window. Now,
enter some parameters into the Road graph plugin settings dialog in the Vector — Road Graph menu
(see figure road graph 2).

After setting the Time unit, Distance unit and Topology tolerance, you can choose the vector layer in
the Transportation 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.

Finally, in the Shortest Path panel, select a Start and a Stop point in the road network layer and click
on [Calculate].

19.16 Mopynb «[llpocTpaHCcTBEHHbIE 3anNpoChbl>»

193 . .
The ‘:, Spatial Query Plugin a]]ows 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.
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o Road graph plugin settings

Time unit | hour |
Distance unit | kilometer =
Topology tolerance 0.00000

Transportation layer | Default settings

Layer | trails =

Direction field | Always use default =

- |

Value for forward direction
Value For reverse direction
Value two-way direction

Speed field |Always use default = | |km/h =

- |

| Help | | Cancel .l oK I

Puc. 19.29: Hacrpoiika moxyas Road Graph s}

Tlonnep:kuBatOTCs CIeAYIONIUE OLEPATOPHI:
e Coaepxkur
e CoBmamaer
e HaknanpiBaerca
e Ilepecekaer KpuBoii
o Ilepecexaer
e He mepecekaer
e Kacaerca

e Haxomurca BuyTpn

19.16.1 WNcnonb3oBaHue moayns
As an example, we want to find regions in the Alaska dataset that contain airports. The following steps
are necessary:

1. Banycrure QGIS u 3arpysure crmou regions.shp u airports.shp.

2. Load the Spatial Query plugin in the Plugin Manager (see The Plugins Menus) and click on the

1 Spatial Query jeon which appears in the QGIS toolbar menu. The plugin dialog appears.
3. Select the layer regions as the source layer and airports as the reference feature layer.
4. Select ‘Contains’ as the operator and click [Apply].

Now you get a list of feature IDs from the query and you have several options, as shown in
figure spatial query 1.

e (Click on |_ Create layer with list of items

e Select an ID from the list and click on |3 Create layer with selected_

e Select ‘Remove from current selection’ in the field And use the result to 7| .
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e Additionally, you can . Zoom to item or display g Log messages.

B B T | i 3 L%
DEEELRR FHP VREAR@RER % Vo -5k BW
Q. @ . o= —) 8 8 [p oD O @ 0D G
@Q At :"\s v g 8 g |TErr| - I____I gl hed ’T_| v ®| *‘» )‘!’) )h) :/,“ ;: }z L ).a > 21
- Spatial Query . VL
Select source features from Result feature ID's
| = regions & | | Result query & |
[ 22 selected geometries 0 2
1
Where the feature 2 (4]
pm— - 3 4] e (4]
| Contains & s
| J _ o
Reference features of 5
(scaopats : R %
8 a (4]
10 o (4]
| And use the result to 12 - ® e
| Create new selection 2/ 220f26 identified | ¥ | o )
Selected features [ Zoom to item & f
22 of 26 selected by "Create new selection" (s (4] e
—— | [] Log messages % (+)
S [+}
(L Apply | Close | é; o
~
% Coordinate: 804368,5849853 Scale 10911976 | v | [/ & Render EPSG:2964 (@

Puc. 19.30: IIpocTpascTBeHHBIIH 3ampoC — 00JACTH C a9POMOPTAMHY )

19.17 Mopgynb SPIT

QGIS comes with a plugin named SPIT (Shapefile to PostGIS Import Tool). SPIT can be used to load
multiple shapefiles at one time ar__ld includes support for schemas. To use SPIT, open the Plugin Manager

o
from the Plugins menu, in the 9" Installed menu check the box next to the ¥ 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.

19.18 Mopgynb «SQL Anywhere>»

SQL Anywhere is a proprietary relational database management system (RDBMS) from Sybase. SQL
Anywhere provides spatial support, including OGC, shapefiles and built-in functions to export to KML,
GML and SVG formats.

/D SQL Anywhere a]]ows you to connect to spatially enabled SQL Anywhere databases. The Add SQL
Anywhere layer dialog is similar in functionality to the dialogs for PostGIS and SpatiaLite.
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gd o SPIT - Shapefile to PostGIS Impart Tool [ORRE)

PostgreSQL connections

| Alaska v |

Connect MNew Edit Remove

farbeit/grassdata/qgis_sample_data/shapefiles/popp. shp popp

farbeit/grassdatalggis_sample_datafshapefiles/railroads.shp | LINESTRING railroads

farbeit/grassdatalqgis_sample_datafshapefiles/regions.shp MULTIPOLYGON regions

Puc. 19.31: Ucnoabzoanue SPIT nisa ummnopra shape-daiiios B PostGIS 14

“ @ Add SQL Anywhere layer @ @ @ % “ @ Create anew SQL Anywhere co. .. @ @ @ @

SQL Anywhere Connections Connection Information

Puc. 19.32: Oxuo moxynas SQL Anywhere b
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19.19 Mopgynb «llpoBepka Tononornm»

OBBBRR YRLARARGLAL L “Sa5% - -

- [, & ) 2 [T] : () @ |
n-BeBEE=-D G [1] - |®| I NCINCIS ¢ B O OIS C IO~
Layers ® oI Topology Checker [E3]
vE @ 1
E]Lg group Error Layer FeatureID
popp = 0 gaps regions 0
Topology Rule Settings 1 gaps regions 0
2 gaps | regions 0
Current Rules 3 gaps regions 0
| airports * | | must be inside | |alaska 2| 4 gaps  regions 0
i 5 gaps regions 0
| | @ Delete Rule | | @ Add Rule | 6 gaps  regions 0
i 0
» Rule Layer #1 Layer #2 Tolerance I 7_93ps reg!ons
8 gaps regions 0
* |1 mustbe inside popp alaska No tolerance 9 gaps regions 0
2 must not have gaps regions | No layer No tolerance 10 gaps reglons 0
11 gaps regions 0
3 must not have invalid geometries | lakes No layer | No tolerance 12 gaps regions 0
13 gaps regions 0
14 gaps  regions 0
v 15 gaps regions 0
L 16 gaps |regions 0
17 gaps regions 0
Lé 18 gaps regions 0
a 19 gaps | regions 0
| L |20 gaps | regions 0 -
@ | Help | | cancel | oK | | B Configure |
[
& majrivers IS e | Blvalidate All | | Hvalidate Extent |
- -
& control rendering order Becha.mff.ake : N . ‘_.“ & show errors 81 errors were found
® coordinate: -495242,3850406 Scale (2206834 [ v | @ & Render EPSG:2964 @ (A4

Puc. 19.33: Moayns «IIpoBepka Tomosorums

Topology describes the relationships between points, lines and polygons that represent the features of
a geographic region. With the Topology Checker plugin, you can look over your vector files and check
the topology with several topology rules. These rules check with spatial relations whether your features
‘Equal’, ‘Contain’, ‘Cover’, are ‘CoveredBy’, ‘Cross’, are ‘Disjoint’, ‘Intersect’, ‘Overlap’, ‘Touch’ or are
‘Within’ each other. It depends on your individual questions which topology rules you apply to your
vector data (e.g., normally you won’t accept overshoots in line layers, but if they depict dead-end streets
you won’t remove them from your vector layer).

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.

3agaBaTh MPaBWUIIA MPOBEPKHU TOMOJOTHK B Moaynie «IIpoBepka Tomojiorun» 09eHb MPOCTO.
TodedHBbIE CIOM MOT'YT IPOBEPATHCH HA COOTBETCTBUE CJIEIYIONUM ITPABUIIAM:

e Must be covered by: Here you can choose a vector layer from your project. Points that aren’t
covered by the given vector layer occur in the ‘Error’ field.

e Must be covered by endpoints of: Here you can choose a line layer from your project.

e 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.

e Must not have duplicates: Whenever a point is represented twice or more, it will occur in the
‘Error’ field.

o Must not have invalid geometries: Checks whether the geometries are valid.
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Must not have multi-part-geometries: All multi-part points are written into the ‘Error’ field.

On line layers, the following rules are available:

End points must be covered by: Here you can select a point layer from your project.
Must not have dangles: This will show the overshoots in the line layer.

Must not have duplicates: Whenever a line feature is represented twice or more, it will occur
in the ‘Error’ field.

Must not have invalid geometries: Checks whether the geometries are valid.

Must not have multi-part geometries: Sometimes, a geometry is actually a collection of simple
(single-part) geometries. Such a geometry is called multi-part geometry. If it contains just one type
of simple geometry, we call it multi-point, multi-linestring or multi-polygon. All multi-part lines
are written into the ‘Error’ field.

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:

Must contain: Polygon layer must contain at least one point geometry from the second layer.

Must not have duplicates: Polygons from the same layer must not have identical geometries.
Whenever a polygon feature is represented twice or more it will occur in the ‘Error’ field.

Must not have gaps: Adjacent polygons should not form gaps between them. Administrative
boundaries could be mentioned as an example (US state polygons do not have any gaps between
them...).

Must not have invalid geometries: Checks whether the geometries are valid. Some of the rules
that define a valid geometry are:

— I'PaHUNBI IIOJTUTOHA JOJIZKHBIL OBITh 3aMKHYTBI

— IPaHULBL BHYTPEHHUX [OJUIOHOB ( «IbIPOK» ) JAOJIZKHbI HAXOAUTHCs BHY TPU BHEILHEN IPaHULbI
[IOJIUI'OHA

— BHYTDPEHHUE TIOJIUTOHBI («IBIPKU» ) HE JOJIZKHDI [IEPECEKAThCs UJIA KaCAThCs
— BHYTPEHHHUE IIOJIUTOHBI He MOI'YT Ka4daTbCsd JPYT JIpyTra TOJBKO B OJIHOM TOYKe

Must not have multi-part geometries: Sometimes, a geometry is actually a collection of simple
(single-part) geometries. Such a geometry is called multi-part geometry. If it contains just one type
of simple geometry, we call it multi-point, multi-linestring or multi-polygon. For example, a country
consisting of multiple islands can be represented as a multi-polygon.

Must not overlap: Adjacent polygons should not share common area.

Must not overlap with: Adjacent polygons from one layer should not share common area with
polygons from another layer.

19.20 Mopaynb «30HanbHasi CTaTUCTUKA

With the TE 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
figure 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.

290
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Raster layer:

| landcover =

Polygon layer containing the zones:

| regions =

Output column prefix:

[ic] l

| Cancel _|[ oK ‘

Puc. 19.34: Monyns «3onanbnas crarucrukas (KDE) o)
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Mnasa 20

CnpaBka v nogaep>xka

20.1 Cnwuckn paccbiniku

QGIS maxoauTCs B COCTOSHUY AKTUBHOW PA3pPabOTKM W MOITOMY WHOTIA, MOXKET pabOTaTh HE TaK, KaK
BbI oxkuaere. [loanmcka Ha PACChLIKY (gis-users siBjisieTCss HanboJsee IPeANOUTHTETbHBIM CIIOCOOOM O~
Jiydenwusi moMoinu. Barr Bompoc 6y1eT J0CTyneH IMHPOKOil ay TMTOPUHN, & OTBETHI CMOI'YT TIOMOYb JPYTHM.

20.1.1 qgis-users

Cuucok pacchlLiku npegHaszHadeH Kak st oocyxaenust QGIS B nesom, tak u ajst cieuuduvecKkux BO-
MIPOCOB, KACAIOIIUXCS YCTAHOBKHU W MCIOJIb30BaHus. [IoAMICcaThCs Ha CIIUCOK PACCHIIKY (EiS-Users MOXKHO
nocerus caepytomuii 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

Ecain BBl paspaborumk ®  crajgk@Baerech € mpobiemMamu  Oojiee  TEXHHYECKOrO  Xapak-
Tepa, TO, BO3MOXKHO, 3aXOTHTE€  [PHUCOEJUHUTHCA K  paccbuike  qgis-developer — 3mechb:
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

OTa pacchlIKa OTOBEIIAeT O COOBITHSX, CBSI3AHHBIX C YIPABJIEHHEM IPOEKTOM, B TOM UHCJE, CO-

obmernsax o6 ommbKax, 3a7adax W MOXKeJaHWsAX. Iloammcarbcs Ha PAaCCBUIKY MOXKHO IO aJIpecy:
http://lists.osgeo.org/mailman /listinfo/qgis-trac
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20.1.6 ggis-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

Crmcok pacChLIKY MTOCBSIIEHHBIN BOMTPOCaM mepeBoaa. ey Bel XoTuTe paboTarh HAJ MEPEBOIOM PYKO-
BozcTB uyim unTepdeiica nonb3osarens (GUI), To Bce cBOM BOIPOCHI HYy*KHO 33JaBaTh 3/1€Ch. Ilogmucars-
Csl HA PACCBLIKY MOXKHO 110 azpecy: 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 materials,
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

Cnmcok pacchUIKU HCHOJb3yercs PyKOBOASAIIMM KOMUTETOM [t OOCY’KJEHWsI BOIPOCOB, CBSI3AHHBIX
¢ obmum ynpasienueM u Hanpasienuem pazsurus QGIS. Iloanucarbes Ha PACCBUIKY MOXKHO 3€Ch:
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 BbarTpekep

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.
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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.

TIpennoxkeHus 1o yCOBEPIIEHCTBOBAHUIO MOYKHO OTIIPABJISTD, UCIOIb3Ys TY YK€ CUCTEMY, 9TO U OMIUOKH.
TloxkamyiicTa, ydenurech, 9T0 i COOOINEHNs yKa3aH tul Feature.

If you have found a bug and fixed it yourself, you can submit this patch also. Again, the lovely redmine
ticketsystem 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 Bnor

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!

20.5 Mopgynn

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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lNpunnoxxeHue

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

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it
is not allowed.

Preamble

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
redistributors 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 executable 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 distributed under the terms of Sections 1 and 2 above on a medium customarily used for
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software interchange; 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,

(¢) 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 executable. 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
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10.

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.

If the distribution and/or use of the Program is restricted in certain countries either by patents
or by copyrighted 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.

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.

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 OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY 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 DEFECTIVE, 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
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR
DAMAGES, INCLUDING 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 PROGRAMS), EVEN IF SUCH HOLDER
OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY 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.
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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/>

Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it
is not allowed.

Preamble

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.

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. APPLICABILITY AND DEFINITIONS

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
specification 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 absence of markup, has been arranged to thwart or discourage
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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 processors, 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 XYZ
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”.) 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
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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
modifications 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.

A T

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.

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 preserve in the section all the substance and tone of each of the contributor acknowledgements
and/or dedications 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.
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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

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. TRANSLATION

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
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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
(section 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 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. RELICENSING

“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 “MIMC”) 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:
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Copyright © YEAR YOUR NAME. Permission is granted to copy, distribute and/or modify
this document 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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