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CHAPTER 1

Preambul

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.

Detaliile, datele i rezultatele din acest document au fost scrise i verificate in concordana cu cele mai bune cunotine
ale autorilor 1 editorilor. Cu toate acestea, sunt posibile unele greeli, in ceea ce privete coninutul.

Prin urmare, datele nu sunt supuse pldii unor drepturi sau garanii. Autorii i editorii nu au nici o responsabilitate
sau raspundere pentru eecurile i consecinele utilizarii acestora. Raportarea posibilelor greeli este Intotdeauna
binevenita.

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/.

Link-urile din acest document

Acest document conine link-uri interne i externe. Efectuarea unui clic pe o legaturd internd permite deplasarea in
cadrul documentului, in timp ce un clic pe un link extern deschide o adresé de internet. intr-un document PDF,
link-urile interne i externe sunt albastre i sunt gestionate de citre navigatorul implicit al sistemului. In formularele
HTML, navigatorul le afieazi i le gestioneazd pe ambele Tn mod similar.

Autori i editori ai Ghidurilor de utilizare, instalare i dezvoltare:

Tara Athan Radim Blazek Godofredo Contreras | Otto Dassau Martin Dobias
Peter Ersts Anne Ghisla Stephan Holl N. Horning Magnus Homann
Werner Macho Carson J.Q. Farmer | Tyler Mitchell K. Koy Lars Luthman
Claudia A. Engel | Brendan Morely David Willis Jiirgen E. Fischer Marco Hugentobler
Larissa Junek Diethard Jansen Paolo Corti Gavin Macaulay Gary E. Sherman
Tim Sutton Alex Bruy Raymond Nijssen Richard Duivenvoorde | Andreas Neumann
Astrid Emde Yves Jacolin Alexandre Neto Andy Schmid Hien Tran-Quang

Copyright (c) 2004 - 2014 QGIS Development Team
Internet: http://www.qgis.org
Licena acestui document

Se acorda permisiunea de copiere, distribuire i/sau de modificare a acestui document sub termenii GNU Free
Documentation License, versiunea 1.3 sau orice versiune ulterioard, publicatd de citre Free Software Foundation;
fard seciunile fixe i fard textele coperilor. O copie a acestei licene este inclusd in Anexa Licena GNU pentru
Documentaia liberd.



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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CHAPTER 2

Convenii

Aceasta seciune descrie stilurile uniforme care vor fi folosite pe parcursul acestui manual.

2.1

Conveniile GUI

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

O umbrd indicd o componentd GUI pe care se poate face clic.

2.2 Convenii pentru Text i Tastatura

Opiuni de Meniu: Layer — Add a Raster Layer or Settings — Toolbars — Digitizing

Tool: FD Add a Raster Layer

Buton : [Salvare ca Implicit]
Titlul Casetei de Dialog: Layer Properties

Fila: General

Caseta de bifare: o Render
Radio Button: “2/ Postgis SRID ') EPSG ID

Select a number: .00

Select a string: =]

Browse for a file: =

Border | -

Select a color:

——
Cursor: | =~

Input Text: Display name lakes.shp]|

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.

Hiperlegaturi: http://qgis.org

* Combinaii de taste: Apdsarea combinaiei Ct r1+B, inseamnd inerea apdsatd a tastei Ctrl i apoi apdsarea

tastei B.
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¢ Numele Fiierului: 1akes.shp
* Numele Clasei: NewLayer
e Metoda: classFactory
e Server: myhost.de
e Text Utilizator: ggis —--help
Liniile de cod sunt indicate printr-un font cu ldime fixa:

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

2.3 Instruciuni specifice platformelor

GUI sequences and small amounts of text may be formatted inline: Click B 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.

Cantitdi mai mari de text pot fi formatate ca o listd:

o & Facei asta
y ./ . .
e &7 Facei aia
o X Facei altceva

sau ca paragrafe:

& X Facei acest lucru i asta i asta. Apoi facei acest lucru i asta i asta, i asta i asta i asta, 1 asta i asta i asta.

=7 Facei aia. Apoi facei acest lucru i aia i aia, i aia i aia i aia, i aia i aia i aia, i aiaiaiai aia, i aia i aiai aia.
Capturile care apar 1n ghidul de utilizare au fost create pe platforme diferite; platforma este indicat printr-o pic-
tograma specificd, poziionata la sfaritul titlului figurii.

6 Chapter 2. Convenii



CHAPTER 3

Cuvant inainte

Bine ai venit in lumea minunata a Sistemelor de Informaii Geografice (GIS)!

QGIS is an Open Source Geographic Information System. The project was born in May of 2002 and was estab-
lished as a project on SourceForge in June of the same year. We’ve worked hard to make GIS software (which
is traditionally expensive proprietary software) a viable prospect for anyone with basic access to a personal com-
puter. QGIS currently runs on most Unix platforms, Windows, and OS X. QGIS is developed using the Qt toolkit
(http://qt.digia.com) and C++. This means that QGIS feels snappy and has a pleasing, easy-to-use graphical user
interface (GUI).

QGIS aims to be a user-friendly GIS, providing common functions and features. The initial goal of the project
was to provide a GIS data viewer. QGIS has reached the point in its evolution where it is being used by many for
their daily GIS data-viewing needs. QGIS supports a number of raster and vector data formats, with new format
support easily added using the plugin architecture.

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

Tip: Documentaie la-zi

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
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CHAPTER 4

Funciuni

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

Vizualizarea datelor

Putei vizualiza i suprapune datele raster i vectoriale Tn diferite formate i proiecii, fird conversia intr-un format
intern sau comun. Formatele acceptate includ:

 Tabelele i vederile activate spaial folosesc PostGIS, SpatiaLite, MS SQL Spatial i Oracle Spatial, formate

4.2

vectoriale acceptate de biblioteca OGR, inclusiv fiiere shape ESRI, MapInfo, SDTS, GML i multe altele.
Vedei seciunea Lucrul cu Datele Vectoriale.

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

Date raster i vectoriale GRASS din bazele de date GRASS (locaie/set de hiri). Parcurgei seciunea Integrarea
GRASS GIS.

Date spaiale online, servite de Servicii Web OGC, inclusiv WMS, WMTS, WCS, WFES, i WES-T. Parcurgei
seciunea Lucrul cu date OGC.

Explorarea datelor i compunerea harilor

Putei compune héri, apoi sd explorai in mod interactiv datele spaiale prin intermediul interfeei grafice prietenoase.
Printre cele mai multe instrumente utile disponibile in GUI se includ:

QGIS browser

Reproiectarea Din-Zbor

DB Manager

Compozitorul de Hari

Panoul de Vizualizare

Semne de carte Spaiale

Instrumente de adnotare
Identificarea/selectarea entitdilor
Editarea/vizualizarea/cautarea atributelor

Data-defined feature labeling
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* Instrumente de simbologie definitd cu ajutorul datelor, pentru rastere i vectori
* Compoziia hérilor pentru atlas, folosind straturile cu graticule
» Sdgeata Nordului, scara graficd i eticheta drepturilor de autor pentru hari

 Suport pentru salvarea i restaurarea proiectelor

4.3 Crearea, editarea, gestionarea i exportul datelor

You can create, edit, manage and export vector and raster layers in several formats. QGIS offers the following:
* Instrumente de digitizare pentru formatele acceptate de OGR i straturile vectoriale GRASS
* Abilitatea de a crea i edita fiiere shape i straturi vectoriale GRASS
* Plugin-ul de georefereniere pentru geocodarea imaginelor

* Instrumente GPS de import i de export pentru formatul GPX, i de convertit alte formate GPS in GPX, sau
de descidrcat/incdrcat direct intr-o unitate GPS (Pe Linux, s-a addugat usb: la lista de dispozitive GPS.)

* Suport pentru salvarea i editarea datelor OpenStreetMap

* Abilitatea de a crea tabele de baze de date spaiale din fiierele shape, cu ajutorul plugin-ului DB Manager
* Gestionarea Tmbundtdita a tabelelor bazei de date spaiale

* Instrumente pentru gestionarea tabelelor cu atribute vectoriale

* Opiunea de a salva capturile de ecran ca imagini georefereniate

¢ Instrumentul DXF-Export cu capacitdi sporite pentru exportul stilurilor i a plugin-urilor pentru a efectua
funcii similare CAD

4.4 Analyse data

You can perform spatial data analysis on spatial databases and other OGR- supported formats. QGIS currently
offers vector analysis, sampling, geoprocessing, geometry and database management tools. You can also use the
integrated GRASS tools, which include the complete GRASS functionality of more than 400 modules. (See sec-
tion Integrarea GRASS GIS.) Or, you can work with the Processing Plugin, which provides a powerful geospatial
analysis framework to call native and third-party algorithms from QGIS, such as GDAL, SAGA, GRASS, fTools
and more. (See section Introducere.)

4.5 Publicarea harilor de pe Internet

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

4.6 Extend QGIS functionality through plugins

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

10 Chapter 4. Funciuni
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4.6.1 Plugin-uri de baza

Plugin-urile de bazd includ:

1. Captura Coordonatelor (Captura coordonatelor mouse-ului in CRS-uri diferite)

2. DB Manager (Exchange, edit and view layers and tables; execute SQL queries)
3. Convertorul Dxf2Shp (Conversia fiierelor DXF 1n fiiere shape)
4. eVIS (Vizualizarea evenimentelor)
5. fTools (Analiza i gestionarea datelor vectoriale)
6. GDALTools (Integrate GDAL Tools into QGIS)
7. Georeferentiere GDAL(Addugarea 1n rastere a informaiilor de proiecie folosind GDAL)
8. Instrumente GPS (incircarea i importul datelor GPS)
9. GRASS (Integrarea GRASS GIS)
10. Hari calorice (Generarea harilor calorice raster, din datele de tip punct)
11. Plugin-ul de Interpolare (Interpolarea bazatd pe vertecii unui strat vectorial)
12. Metasearch Catalogue Client
13. Editarea Offline (Permite editarea offline si sincronizarea cu baza de date)
14. Oracle Spatial GeoRaster
15. Processing (fostul SEXTANTE)
16. Analiza Terenurilor Raster (Analiza terenurilor geomorfologice raster)
17. Plugin-ul Road Graph (Analiza celei mai scurte cdi dintr-o reea)
18. Pluginul de Interogare spatiald
19. SPIT (Import shapefiles to PostgreSQL/PostGIS)
20. Verificatorul de Topologie (Gésirea erorilor topologice din straturile vectoriale)
21. Plugin-ul de Statistici Zonale (Calculeazd numarul, suma, i valoarea medie a unui raster, pentru fiecare

poligon al unui strat vectorial)

4.6.2 Plugin-urile Externe 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
Dialogul Plugin-urilor.

4.7 Consola 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 en-
vironment, there is the ggis.utils.iface variable, which is an instance of QgsInterface. This interface
allows access to the map canvas, menus, toolbars and other parts of the QGIS application. You can create a script,
then drag and drop it into the QGIS window and it will be executed automatically.

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

4.7. Consola Python 11
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4.8 Probleme Cunoscute

4.8.1 Limitarea numarului de fiiere deschise

Dacd deschidei un proiect QGIS mare i suntei sigur cd toate straturile sunt valide, dar unele straturi sunt marcate
ca fiind eronate, putei gestiona, probabil, aceastd problema. Linux (i alte sisteme de operare, de asemenea) are o
limita pentru fiierele deschise de citre un proces. Limitele resurselor sunt per-proces i sunt motenite. Comanda
internd ulimit, modifica limitele numai pentru procesul curent; noua limitd va fi motenitd de catre orice proces
copil.

Putei vedea toate informaiile ulimit curente, tastand

user@host:~$ ulimit -aS

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

user@host:~$ ulimit -Sn

Pentru a modifica limitele pentru o sesiune existenta , ai putea utiliza ceva de genul

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

Pentru a remedia definitiv problema

Pe majoritatea sistemelor Linux, limitele resurselor sunt stabilite de modulul pam_1limits, in conformitate
cu setdrile coninute in /etc/security/limits.conf sau /etc/security/limits.d/*.conf. Ar
trebui si putei edita acele fiiere daca avei privilegiul de root (de asemenea, prin intermediul sudo), dar va trebui sa
va conectai din nou pentru ca schimbdrile s aibd efect.

Mai multe informaii:

http://www.cyberciti.biz/fag/linux-increase-the-maximum-number-of-open-files/ http://linuxaria.com/article/open-
files-in-linux?lang=en
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CHAPTER 5

What’s new in QGIS 2.8

Aceasta versiune conine noi caracteristici i extinde interfaa programatica fai de versiunile anterioare. Vi reco-
mandim sd folosii aceastd versiune in locul versiunilor anterioare.

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

5.1 Application

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

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

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

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

a get and transform geometry function was added for using expressions

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

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

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

* Measure Tools: change measurement units possible

5.2 Data Providers

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

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

13
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5.3 Digitizing

¢ Advanced Digitizing:

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

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

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

5.4 Map Composer

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

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

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

* optionally store layer styles

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

5.5 Plugins

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

5.6 QGIS Server

 Python plugin support

5.7 Symbology

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

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

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

5.8 User Interface

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

Noiuni de baza

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 Instalare

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

6.1.1 Instalarea de la sursa

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

6.1.2 Instalarea pe un suport extern

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

6.2 Date eantion

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

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

 Utilizai datele GIS pe care le avei deja
¢ Download sample data from http://qgis.org/downloads/data/qgis_sample_data.zip

¢ Uninstall QGIS and reinstall with the data download option checked (only recommended if the above solu-
tions are unsuccessful)

& X For GNU/Linux and Mac OS X, there are not yet dataset installation packages available as rpm,

y p g p
deb or dmg. To use the sample dataset, download the file ggis_sample_data as a ZIP archive from
http://qgis.org/downloads/data and unzip the archive on your system.
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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([-3,142,183,0,0,0,01,
AUTHORITY["EPSG","6267"]1],
PRIMEM["Greenwich", O,
AUTHORITY["EPSG","8901"17,
UNIT["degree",0.0174532925199433,
AUTHORITY ["EPSG","9108"]],
AUTHORITY["EPSG","4267"17,
PROJECTION["Albers_Conic_Equal_Area"],
PARAMETER|["standard_parallel_1",55],
PARAMETER|["standard_parallel 2", 6517,
PARAMETER["latitude_of_ center",50],
PARAMETER(["longitude_of_ center",-1547,
PARAMETER["false_easting",0],
PARAMETER["false_northing",0],
UNIT["us_survey_feet",0.3048006096012192]]

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

6.3 Sample Session

Now that you have QGIS installed and a sample dataset available, we would like to demonstrate a short
and simple QGIS sample session. We will visualize a raster and a vector layer. We will use the
landcover raster layer, qgis_sample_data/raster/landcover.img, and the lakes vector layer,
gqgis_sample_data/gml/lakes.gml.

6.3.1 Start QGIS

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

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

. X Double click the icon in your Applications folder.

6.3.2 Load raster and vector layers from the sample dataset

1. Click on the 'D Add Raster Layer joqp

2. Rasfoii folderul qgis_sample_data/raster/, selectand fiierul landcover.img i ficand clic pe
[Deschidere].

3. If the file is not listed, check if the Files of type =17l combo box at the bottom of the dialog is set on the
right type, in this case “Erdas Imagine Images (*.img, *.IMG)”.
4. Now click on the VE; Add Vector Layer joon,

5. L& File should be selected as Source Type in the new Add vector layer dialog. Now click [Browse] to select
the vector layer.
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10.

11.

12.

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

(.gml,.GML)’ from the Filter 7 combo box, then select the GML file 1akes.gml and click [Open].
In the Add vector layer dialog, click [OK]. The Coordinate Reference System Selector dialog opens with
NAD?27 / Alaska Alberts selected, click [OK].

Zoom in a bit to your favorite area with some lakes.
Dublu clic pe stratul 1akes din legenda harii pentru a deschide fereastra de dialog Properties.

Clic pe fila Stil, apoi selectai albastru ca i culoare de umplere.

Click on the Labels tab and check the g Label this layer with checkbox to enable labeling. Choose the
“NAMES?” field as the field containing labels.

To improve readability of labels, you can add a white buffer around them by clicking “Buffer” in the list on

the left, checking g Draw text buffer and choosing 3 as buffer size.

Clic [Aplicare]. Verificai daca rezultatul arata bine, iar apoi facei clic pe [OK].

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

6.4 Starting and Stopping QGIS

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

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

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

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

To stop QGIS, click the menu option & £7 File X QOGIS — Quit, or use the shortcut Ct r1+Q.

6.5 Opiunile liniei de comanda

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

ggis —--help

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

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

OPTION:

[-—-snapshot filename] emit snapshot of loaded datasets to given file
[-—width width] width of snapshot to emit

[--height height] height of snapshot to emit

[-—lang language] use language for interface text

[-—project projectfile] load the given QGIS project

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

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

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

Tip: Exemplu de folosire a argumentelor in linia de comanda

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

Opiunea liniei de comanda ——snapshot

Aceastd opiune va permite sd creai o capturd, in format PNG, a vizualizdrii curente. Acest lucru este foarte util
atunci cand avei o mulime de proiecte i dorii sd generai capturi din datele proprii.

in prezent, se genereazi un fiier PNG cu 800x600 pixeli. Acest lucru se poate face din linia de comandi utilizand
argumentele ——width and ——height. Un nume de fiier poate fi addugat dupd -—snapshot.

Opiunea liniei de comanda —-1ang

Based on your locale, QGIS selects the correct localization. If you would like to change your language, you can
specify a language code. For example, ——1ang=1it starts QGIS in italian localization.

Opiunea liniei de comanda —-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.

Opiunea liniei de comanda ——extent

Pentru a incepe cu o extindere de harta specificd, folosii aceastd opiune. Trebuie sa addugai valorile casetei de
incadrare, separate prin virguld, in ordinea urmatoare:

——extent xmin,ymin, xmax, ymax

Opiunea liniei de comanda --nologo
This command line argument hides the splash screen when you start QGIS.
Opiunea liniei de comanda -—noplugins

Daca avei probleme la pornire cu plugin-urile, putei evita incédrcarea lor la lansare, folosind aceastd opiune. Aces-
tea vor fi in continuare disponibile din Managerul de Plugin-uri.

Opiunea liniei de comanda ——customizationfile

Folosind acest argument in linia de comandd, putei defini un fiier de personalizare GUI, care va fi utilizat la
pornire.

Opiunea liniei de comanda -—nocustomization
Folosind acest argument in linia de comanda, personalizarea existentd a GUI-ului nu va fi aplicatd la pornire.
Opiunea liniei de comanda —-optionspath

You can have multiple configurations and decide which one to use when starting QGIS with this option. See
Optiuni to confirm where the operating system saves the settings files. Presently, there is no way to specify a file
to write settings to; therefore, you can create a copy of the original settings file and rename it. The option specifies
path to directory with settings. For example, to use /path/to/config/QGIS/QGIS2.ini settings file, use option:
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—-—-optionspath /path/to/config/

Opiunea liniei de comanda --configpath

This option is similar to the one above, but furthermore overrides the default path for user configuration
(~/ .ggis?2) 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.

Opiunea liniei de comanda ——code
This option can be used to run a given python file directly after QGIS has started.
De exemplu, atunci cand avei un fiier Python numit 1oad_alaska.py, cu urmatorul cuprins:

from ggis.utils import iface

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

iface.addRasterLayer (raster_file, layer_name)

Assuming you are in the directory where the file 1oad_alaska.py is located, you can start QGIS, load the
raster file landcover . img and give the layer the name ‘Alaska’ using the following command: ggis --code
load_alaska.py

6.6 Proiecte

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 Opfiuni). QGIS can save the

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

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

=8
If you wish to clear your session and start fresh, choose Project — L New. Either of these menu options will
prompt you to save the existing project if changes have been made since it was opened or last saved.

Tipurile de informaii salvate Intr-un fiier proiect includ:
e Straturile addugate
* Straturile care pot fi interogate
* Proprietdile stratului, inclusiv simbolizarea i stilurile
* Proiecia pentru vizualizarea harii
¢ Ultima extindere vizualizata
* Compozitoare de Hari
* Elementele Compozitorului de Héri cu setdri
* Setdrile Atlasului Compozitorului de Héri
e Setdri de digitizare
* Relaiie Tabelei
* Macrocomenzile Proiectului
« Stiluri implicite ale proiectului
e Setdrile Plugin-urilor
* Setdrile QGIS server din fila de setdari OWS a proprietdilor proiectului

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

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

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

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

6.7 Rezultat

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

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

e Menu option Project — DXF Export ... opens a dialog where you can define the ‘Symbology mode’, the
‘Symbology scale’ and vector layers you want to export to DXF. Through the ‘Symbology mode’ symbols
from the original QGIS Symbology can be exported with high fidelity.

* Menu option Project — L New Print Composer opens a dialog where you can layout and print the current
map canvas (see section Compozitorul de Hdri).
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CHAPTER 7

QGIS GUI

When QGIS starts, you are presented with the GUI as shown in the figure (the numbers 1 through 5 in yellow
circles are discussed below).
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"
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Figure 7.1: QGIS GUI with Alaska sample data Is}

Note: Aspectul ferestrelor (bara de titlu, etc) poate fi diferit, in funcie de sistemul de operare i de managerul de
ferestre.

The QGIS GUI is divided into five areas:
1. Bara de Meniuri
2. Tool Bar
3. Map Legend
4. Vizualizare Hartd
5. Bara de Stare

These five components of the QGIS interface are described in more detail in the following sections. Two more
sections present keyboard shortcuts and context help.
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7.1 Bara de Meniuri

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....

Dei cele mai multe opiuni de meniu au un instrument corespunzdtor i invers, meniurile nu sunt organizate similar
barelor de instrumente. Bara de instrumente care conine instrumentul este listatd dupa fiecare opiune de meniu,
sub forma de casetd de bifare. Unele opiuni de meniu apar numai daca pluginul corespunzator este Incdrcat. Pentru
mai multe informaii despre instrumentele i barele de instrumente, vedei seciunea Bara de Instrumente.

7.1.1 Proiect

Meniul Opiunilor Scurtatura Referina Bara de Instrumente
B
! New Ctrl+N vedei Proiecte Proiect
Open Ctrl+0 vedei Proiecte Proiect
Nou dupd ablon — vedei Proiecte Proiect
Open Recent — vedei Proiecte
=]
Save Ctrl+Ss vedei Proiecte Proiect
=]
Save As... Ctrl+Shift+S | vedei Proiecte Proiect
S8 Save as Image... vedei Rezultat
DXF Export ... vedei Rezultat
New Print Composer | Ctrl+P vedei Compozitorul de Hdri | Proiect
% Composer manager ... vedei Compozitorul de Hdri | Proiect
Compozitoare de Hdri — vedei Compozitorul de Hdari
@Exit OGIS Ctrl+Q
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7.1.2 Editare

Meniul Opiunilor Scurtatura Referina Bara de
Instrumente
® Undo Ctrl+z vedei Digitizare avansatd Digitizare
Avansatd
@ Redo Ctrl+Shift+Hzvedei Digitizare avansatd Digitizare
Avansatd
S Cut Features Ctrl+X vedei Digitizarea unui strat vectorial | Digitizare
existent
B Copy Features Ctrl+C vedei Digitizarea unui strat vectorial | Digitizare
existent
% Paste Features Ctrl+v vedei Digitizarea unui strat vectorial | Digitizare
existent
Lipete entitdile ca — vedei Working with the Attribute
Table
oo
® 1 Add Feature Ctrl+. vedei Digitizarea unui strat vectorial | Digitizare
existent
% Move Feature(s) vedei Digitizarea unui strat vectorial | Digitizare
existent
8@ Delete Selected vedei Digitizarea unui strat vectorial | Digitizare
existent
O Rotate Feature(s) vedei Digitizare avansatd Digitizare
Avansatd
II-’-
@ Simplify Feature vedei Digitizare avansatd Digitizare
Avansatd
L] Add Ring vedei Digitizare avansatd Digitizare
Avansatd
% Add Part vedei Digitizare avansatd Digitizare
Avansatd
@ . .. o s L
LJ Fill Ring vedei Digitizare avansatd Digitizare
Avansatd
Ed Delete Ring vedei Digitizare avansatd Digitizare
Avansatd
8:8 Delete Part vedei Digitizare avansatd Digitizare
Avansatd
@ Reshape Features vedei Digitizare avansatd Digitizare
Avansatd
2 Offset Curve vedei Digitizare avansatd Digitizare
Avansatd
% Split Features vedei Digitizare avansatd Digitizare
Avansatd
% Split Parts vedei Digitizare avansatd Digitizare
Avansatd
g Merge Selected Features vedei Digitizare avansatd Digitizare
Avansatd

2

%eatures

p—
/& Node Tool

< Merge Atii of Selected

vedei Digitizare avansard

vedei Digitizarea unui strat vectorial
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After activating & Toegle editing e for a layer, you will find the Add Feature icon in the Edit menu depend-
ing on the layer type (point, line or polygon).

7.1.3 Editare (extra)

Meniul Opiunilor | Scurtatura | Referina Bara de Instrumente
o Add Feature vedei Digitizarea unui strat vectorial existent | Digitizare
Vo Add Feature vedei Digitizarea unui strat vectorial existent | Digitizare

Add Feature vedei Digitizarea unui strat vectorial existent | Digitizare

7.1.4 Vizualizare

Meniul Opiunilor Scurtatura Referina Bara de Instrumente
{rj Pan Map Navigare in interiorul hdrii
:‘:* Pan Map to Selection Navigare in interiorul hdrii
&I’.!.’I Zoom In Ctrl++ Navigare in interiorul hdrii
#~ Zoom Out Ctrl+- Navigare in interiorul harii
Selectare — see Salvarea i deselectarea entitdilor | Atribute
@% Identify Features Ctrl+Shift+I Atribute
Masurare — vedei Mdsurarea Atribute
;: Zoom Full Ctrl+Shift+F Navigare in interiorul hdrii
=

cg‘*"l Zoom To Layer Navigare in interiorul hdrii
a0
2~ Zoom To Selection Ctrl+Jd Navigare in interiorul hdrii
2t Zoom Last Navigare in interiorul hdrii
#E1 Zoom Next Navigare in interiorul hdrii
0*11: Zoom Actual Size Navigare in interiorul harii
Decoraii — see decoraii
Mod de previzualizare —

Map Tips Atribute
= New Bookmark Ctrl+B vedei Semne de Carte Spaiale Atribute
Show Bookmarks Ctrl+Shift+B | vedei Semne de Carte Spaiale Atribute
E Refresh F5 Navigare in interiorul hdrii

7.1. Bara de Meniuri
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7.1.5 Strat

Meniul Opiunilor Scurtatura Referina Bara de
Instrumente
Creeazd Strat — vedei Crearea noillor straturi Gestiune Straturi
Vectoriale
Adaugd Strat — Gestiune Straturi
Embed Layers and Groups ... see Imbricarea Proiectelor
Add from Layer Definition File
Copy style see Meniul Stilului
o
Paste style see Meniul Stilului
Open Attribute Table vedei Working with the Attribute Atribute
Table
v Toggle Editing vedei Digitizarea unui strat Digitizare
vectorial existent
-
=1 Save Layer Edits vedei Digitizarea unui strat Digitizare
vectorial existent
.-# Current Edits — vedei Digitizarea unui strat Digitizare
vectorial existent
Save as...
Save as layer definition file...
E Remove Layer/Group Ctrl+D
E Duplicate Layers (s)
Seteazd Vizibilitatea Scdrii
Straturilor
Set CRS of Layer(s) Ctrl+Shift+C
Set project CRS from Layer
Properties ...
Query...
ith
. Labeling
W . . .
£ Add to Overview Ctrl+Shift+O Gestiune Straturi
oo
€22 Add All To Overview
Remove All From
Overview
& Show All Layers Ctrl+Shift+U Gestiune Straturi
"=’ Hide All Layers Ctrl+Shift+H Gestiune Straturi
® Show selected Layers
“~" Hide selected Layers
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7.1.6 Setari

Fiy
“6d Custom CRS ...

Managerul de
stiluri...

RN Configure
shortcuts ...

%y Customization ...
RN Options ...
Snapping Options ...

Meniul Opiunilor Scurtatura Referina Bara de
Instrumente
Panouri — a se vedea Panels and Toolbars
Bare de Instrumente a se vedea Panels and Toolbars
%
Toggle Full Screen F 11
Mode
K
L4 Project Ctrl+Shift+P vedei Proiecte
Properties ...

Referind
vedei Presentation

vedei Personalizare
vedei Optiuni

vedei Sistem Personalizat de Coordonate de

7.1.7 Plugin-uri

Meniul Opiunilor Scurtatura Referina Bara de Instrumente
@ Manage and Install Plugins ... vedei Dialogul Plugin-urilor
Python Console Ctrl+Alt+P

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

7.1.8 Vector

Meniul Opiunilor

Scurta- Referina

tura

Bara de
Instrumente

Open Street Map —

ﬁ Instrumente de Analizd —

& Instrumente de Cercetare —
Instrumente de Geoprocesare —
"@ Instrumente de Geometrie —

% Instrumente de Managementul
Datelor —

OpenStreetMap

vedei Plugin-ul fTools
vedei Plugin-ul fTools
vedei Plugin-ul fTools
vedei Plugin-ul fTools
vedei Plugin-ul fTools

vedei Incdarcarea Vectorilor

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

7.1.9 Raster

Meniul Opiunilor Scurtatura

Referina

Bara de Instrumente

Raster calculator ...

see Calculatorul Raster

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

7.1. Bara de Meniuri
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7.1.10 Baza de date

Meniul Opiunilor | Scurtatura

Referina Bara de Instrumente

Bazd de Date —

vedei Plugin-ul DB Manager | Baza de Date

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

7.1.11 Web

Meniul Opiunilor | Scurtatura

Referina Bara de Instrumente

Metasearch

vedei MetaSearch Catalogue Client | Web

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

7.1.12 Procesare

Meniul Opiunilor Scurtatura Referina Bara de Instrumente
{"'ﬂ*:‘} Toolbox vedei Instrumentarul
'4 Graphical Modeler ... vedei Modelatorul grafic
+ History and log ... vedei Managerul istoricului
g . . .
“ Options ... vedei Configurarea cadrului de procesare
" Results viewer ... vedei Configurarea Aplicaiilor Externe
m Commander Ctrl+Alt+M | vedei QGIS Commander

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

7.1.13 Ajutor

V Check QGIS Version
&

+4 About
@ OGIS Sponsors

Meniul Opiunilor Scurtatura | Referina | Bara de Instrumente
Help Contents Fl Ajutor
2
k' What’s This? Shift+F1 Ajutor
API Documentation
Need commercial support?
@ OGIS Home Page Ctrl+H

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:

Y

"L Custom CRS

Style Manager

RN Configure Shortcuts
s Customization

AN Options

Snapping Options ...

Edit
Edit
Edit
Edit
Edit
Edit
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7.2 Bara de Instrumente

Bara de instrumente oferd acces la cele mai multe dintre funcii ca i meniurile, plus cateva instrumente suplimentare
pentru a interaciona cu harta. Fiecare element din bara de instrumente are disponibild o fereastrd de tip pop-up.
inei mouse-ul deasupra elementului i va fi afiatd o scurtd descriere a funcionalitdii instrumentului.

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

Tip: Restaurare bare de instrumente

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

7.3 Map Legend

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

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

preset view just click on ﬂ’-’!'““", choose Add Preset... from the drop down menu and give a name to the preset.
After that you will see a list with all the presets that you can recall pressing on the “# button.

Toate presetdrile addugate sunt, de asemenea, prezente Tn harta compozitorului, pentru a va permite sd creai un
aspect al hérii pe baza opiniilor dumneavoastra (a se vedea Proprietdi principale).

Un strat poate fi selectat i deplasat in sus sau 1n jos in legenda, pentru a schimba ordinea Z. Ordinea Z stabilete ca
straturile enumerate mai aproape de partea de sus a legendei sunt desenate peste straturile enumerate mai jos.

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

Layers in the legend window can be organised into groups. There are two ways to do this:
1. Press the |_Ijil icon to add a new group. Type in a name for the group and press Enter. Now click on an
existing layer and drag it onto the group.
2. Selectai mai multe straturi, facand clic dreapta in fereastra legendei i alegei Grupul Selectat.

Pentru a scoate un strat dintr-un grup, putei sa-1 tragei in afard, sau sé facei clic dreapta pe el i sa alegei Make to
toplevel item. Grupurile pot fi, de asemenea, imbricate in interiorul altor grupuri.

Caseta grupului va afia sau ascunde toate straturile din grup cu un singur clic.
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, # Teggleediting jg not ayailable. See section Digitizarea i editarea unui
strat vectorial GRASS for information on editing GRASS vector layers.

Right mouse button menu for raster layers
* Zoom to Layer
* Show in overview
e Zoom to Best Scale (100%)

* Remove
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* Duplicate
* Seteazd Vizibilitatea Scdrii Stratului
e Set Layer CRS
* Obine CRS-ul Proiectului din Strat
o Stiluri —
* Save as ...
e Save As Layer Definition File ...
* Proprietdi
* Redenumire
Additionally, according to layer position and selection
e Mutd la primul nivel
e Grup Selectat
Right mouse button menu for vector layers
e Zoom to Layer
* Show in overview
* Remove
* Duplicate
o Seteazd Vizibilitatea Scdrii Stratului
* Set Layer CRS
* Obine CRS-ul Proiectului din Strat
o Stiluri —
e Open Attribute Table
» Toggle Editing (not available for GRASS layers)
* Save As ...
* Save As Layer Definition Style
e Filtru
» Show Feature Count
* Proprietdi
* Redenumire
Additionally, according to layer position and selection
* Mutd la primul nivel
* Grup Selectat
Right mouse button menu for layer groups
* Zoom to Group
* Remove
* Set Group CRS
* Redenumire

* Add Group
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Este posibila selectarea mai multor straturi sau grupuri, in acelai timp, indnd apdsatd tasta Ct r1 1n timp ce selectai
straturile cu butonul din stdnga al mouse-ului. Putei muta apoi toate straturile selectate Intr-un nou grup, in acelai
timp.

You may also delete more than one layer or group at once by selecting several layers with the Ctr1 key and
pressing Ct r1+D afterwards. This way, all selected layers or groups will be removed from the layers list.

7.3.1 Lucrul cu ordonarea independenta a straturilor din Legenda

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 @ = i
L@ T ? E & L .: .

.‘. ¢
¥ & (@ Boundaries Group e . i e"
7 rec ‘e ¥
&  alaska # '.? : e .
v @ (@ water Group 4 ] 9 ¢
— rivers * | YUKO .-KO':’UKUR
& — majrivers ot . Oy
& [ lakes . a .
—| |l swamp
v @ (@ group1
& « popp
& 23 airports - »
Layer order 3] . L
& airports ¥ - ..'.' 5 ;; - |
& popp b |
4 regions .

& majrivers . .
& lakes L .

)
& alaska - ?, DILLINGHAM,
& Control rendering order - LS

.l. & 1

F L]

>3

Figure 7.2: Define a legend independent layer order &2

7.4 Vizualizare Harta

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.

Tip: Marirea Harii folosind Rotia Mouse-ului

Putei utiliza rotia mouse-ului pentru a médri sau a micora harta. Plasai cursorul mouse-ului 1n interiorul hérii, i
micai rotia inainte (dinspre dvs.) pentru a madri, i inapoi (inspre dvs.) pentru a micora. Transfocarea are loc
din poziia cursorului mouse-ului. Putei personaliza comportamentul de transfocare al rotiei mouse-ului folosind
meniul filei Map tools de sub Settings — Options.
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Tip: Deplasarea Harii folosind Sageile i Bara de Spaiu

Putei utiliza tastele cu sdgei pentru a deplasa harta. Plasai cursorul mouse-ului in interiorul harii i apdsai tasta
sdgeii din dreapta pentru deplasarea Inspre est, tasta sageii din stinga pentru deplasarea inspre vest, tasta sdageii de
sud pentru deplasarea inspre nord i tasta sdgeii din jos pentru deplasarea inspre sud. Putei deplasa harta folosind
bara de spaiu sau rotia mouse-ului: este suficient s mutai mouse-ul in timp ce inei apdsatd bara de spaiu sau inand
apdsatd rotia mouse-ului.

7.5 Bara de Stare

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.

In partea dreapti a scdrii se poate defini o rotaie 1n sensul acelor de ceasornic, pentru vizualizarea harii, in grade.

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 Randare below). The icon # 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.

Tip: Calculeaza Scara Corecta a Canevasului Harii

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

the General tab under Settings — Project Properties, or you can select a project CRS clicking on the @ Current CRS:
icon in the lower right-hand corner of the status bar. In the last case, the units are set to what the project projection
specifies (e.g., ‘+units=m’).

32 Chapter 7. QGIS GUI



CHAPTER 8

Instrumente generale

8.1 Combinaii de taste

QGIS provides default keyboard shortcuts for many features. You can find them in section Bara de Meniuri. Ad-
ditionally, 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)
| Load.. || Save.. | Close

Figure 8.1: Define shortcut options Q (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 Ajutor contextual

Cand avei nevoie de ajutor pe un anumit subiect, putei accesa ajutorul contextual prin intermediul butonului
[Ajutor], disponibil in cele mai multe dialoguri — vi rugam sa reinei ca plugin-urile tere pot avea pagini web
dedicate.

8.3 Randare

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

* Addugarea unui strat
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* Deplasare i transfocare
* Resizing the QGIS window
¢ Schimbarea vizibilitdii unuia sau mai multor straturi

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

8.3.1 Randarea Dependenta de Scara

Randarea dependentd de scard va permite sd specificai scarile minimd i maximd la care un strat va fi vizibil.
Pentru a seta o randare dependentd de scard, deschidei Properties printr-un dublu-clic pe stratul din legendd. In

fila General, facei clic pe caseta = :guilabel:‘Scale dependent visibility ‘pentru a activa funcia, apoi setai valorile
pentru scédrile minimd.i maxima.

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

8.3.2 Controarea Randarii Harilor

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

Suspendarea Randarii

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

* Addugarea mai multor straturi i simbolizarea lor inainte de desenare
¢ Addugarea unuia sau a mai multor straturi mari, i stabilirea dependenei de scard inainte de desenare
* Addugarea unuia sau a mai multe straturi mari, i transfocarea la o vizualizare specificd Tnainte de desenare

¢ Orice combinaie a celor de mai sus

Bifarea casetei g Randare activeaza randarea i provoaci o reimprospatare imediata a canevasului harii.

Setarea Opiunilor de Adaugare a Stratului

Putei seta o opiune pentru a ncdrca mereu noi straturi, fard a le desena. Acest lucru inseamna cd stratul va fi
addugat la hartd, dar caseta sa de vizibilitate din legenda va fi debifata din oficiu. Pentru a seta aceastd opiune,

selectai opiunea de meniu Settings — Options, apoi facei clic pe fila Rendering. Debifai caseta = In mod implicit,
straturile nou addugate pe hartd ar trebui sd fie vizibile. Orice strat addugat ulterior pe harta va fi stins (invizibil),
in mod implicit.

Oprirea Randarii

Pentru a opri desenarea harii, apasai tasta ESC. Acest lucru va opri relmprospatarea canevasului, lasand harta
parial desenatd. Este posibil sd dureze ceva timp intre apdsarea tastei ESC i momentul in care desenarea hdrii se
oprete.

Note: In acest moment nu este posibild oprirea randirii — acest lucru a fost dezactivat in portarea de Qt4, din
cauza problemelor i a defectelor Interfeei cu Utilizatorul (UT).
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Updating the Map Display During Rendering

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

Influenarea Calitaii Randarii

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

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

. ¥ Fix problems with incorrectly filled polygons

Accelereaza randarea

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

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

. & Se folosete memoria tampon, acolo unde este posibil, pentru a se accelera redesenarea

8.4 Masurarea

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 Lucrul cu Proiecii).
All measuring modules also use the snapping settings from the digitizing module. This is useful, if you want to
measure along lines or areas in vector layers.

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

8.4.1 Measure length, areas and angles

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

rmm Measure Area: - Areag can also be measured. In the measure window, the accumulated area size appears. In
addition, the measuring tool will snap to the currently selected layer, provided that layer has its snapping tolerance
set (see section Setarea Toleranei Acrodrii i Cdutarea Razei). So, if you want to measure exactly along a line
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X Measure (OTF on)

Segments [meters] |-

Total 6.378 km | | meters
[»] Info
| Help New

Figure 8.2: Measure Distance 16)

1,397.956 |
819.243 ‘ |
1,319.763

Close

(Gnome)

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

x Measure (OTF on)

Total 7.989 km? |  meters
[»] Info
| Help New

>

Close

Figure 8.3: Measure Area ¢ (Gnome)

2 .
o Measure Angle: Yoy can also measure angles. The cursor becomes cross-shaped. Click to draw the first segment
of the angle you wish to measure, then move the cursor to draw the desired angle. The measure is displayed in a

pop-up dialog.

53,9174 degreesl

Close

>

Figure 8.4: Measure Angle 4} (Gnome)

8.4.2 Salvarea i deselectarea entitailor

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

just click on gg and select your tool:

° gg Select Single Feature

° 13‘& Select Features by Rectangle

Ty

. ;’.% Select Features by Polygon
o
° .'_,E‘-:k Select Features by Freehand

o = “l
° :“lﬁ Select Features by Radius

To deselect all selected features click on

[‘_a Deselect features from all layers
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Select feature using an expression a]]ow yser to select feature using expression dialog. See Expresii chapter for some
example.

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

8.5 Identificare entitai

The Identify tool allows you to interact with the map canvas and get information on features in a pop-up window.

To identify features, use View — Identify features or press Ctrl + Shift + I, orclickon the QR Identify features
icon in the toolbar.

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

Aceasta fereastra poate fi setatd pentru a afia cAmpuri personalizate, dar, In mod implicit, ea va afia trei tipuri de
informaii:
* Actions: Actions can be added to the identify feature windows. When clicking on the action label, action
will be run. By default, only one action is added, to view feature form for editing.

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

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

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

Figure 8.5: Identify feaures dialog ) (Gnome)

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

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

. Copy attributes

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

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

Alte funcii pot fi gdsite Tn meniul contextual al elementului identificat. De exemplu, din meniul contextual putei:

8.6

Vizualiza formularul entitdii

Transfocare pe entitate

Copia entitdi: Copierea tuturor entitdilor geometrice i a atributelor
Toggle feature selection: adds identified feature to selection

Copia valoarea atributului: Copie doar valoarea atributului pe care facei clic
Copy feature attributes: Copy only attributes

terge rezultatele: Elimina rezultatele din fereastra

Elimina evidenierea: Anuleazd evidenierea entitdilor de pe harta
Evideniazi tot

Evideniere strat

Activa stratul: Alegei un strat pentru a fi activat

Afia proprietiile straturilor: Deschide fereastra de proprietdi a unui strat
Expandeaza tot

Restrange tot

Decoraiuni

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 Grila

E Grid v3 permite si adiugai o reea de coordonate i si coordonai adnotirile din canevasul hirii.

1.

2.

Selectai din meniul View — Decorations — Grid. Se va lansa dialogul (vedei figure_decorations_1).
Activeaza caseta g Enable grid i stabilii definiii de grile n funcie de straturile Incarcate in canevasul hérii.

Activai caseta o Draw annotations i stabilii definiiile adnotarilor in conformitate cu straturile incarcate in
canevasul harii.

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

8.6.2 Eticheta Drepturilor de Autor

&3 Copyrightlabel 544 a copyright label using the text you prefer to the map.

1.

2.

Selectai din meniul View — Decorations — Copyright Label. Se va lansa dialogul (see fig-
ure_decorations_2).

Introducei textul pe care dorii sd-1 plasai pe hartd. Putei folosi HTML, aa cum se aratd in exemplu.
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B Enable grid

Interval X

Interval Y

Grid type

Line symbol

Marker symbol

Offset X

Offset Y

Help

[ praw annotation

100000 Annotation
100000 e —
Fonk..
| Line £ | Distance to map [ oo
— frame ——
[ — J
+
0 Update Interval / OFfset from
o | CanvasExtents || Active Raster Layer |
 Apply | cancel || oK |

Figure 8.6: The Grid Dialog

Copyright Label Decoration

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

Placement Bottom Right *
Color S -
Help cancel | (L 0K

Figure 8.7: The Copyright Dialog A
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3. Choose the placement of the label from the Placement ' *! combo box.

4. Asigurai-va ca este bifatd caseta o Enable Copyright Label.
5. Click [OK].

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

8.6.3 Sageata Nordului

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 Morth Arrow Decoration

Angle (= 0

3

" Placement | Bottom Left

* "] Enable North Arrow

[ Set direction automatically

| Help | | Cancel I oK ]

Figure 8.8: The North Arrow Dialog A

8.6.4 Scara Grafica

£3 Seale Bar 5 ds 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 L
Scale bar style Tick Down =
Color of bar I -

Size of bar 30 Feet/miles -

& Enable scale bar

& Automatically snap to round number on resize

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

QGIS only supports displaying the scale in the same units as your map frame. So if the units of your layers are in
meters, you can’t create a scale bar in feet. Likewise, if you are using decimal degrees, you can’t create a scale
bar to display distance in meters.

Pentru a adduga o scara grafica:
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1. Selectai meniul View — Decorations — Scale Bar. Fereastra de dialog se lanseaza (vedei fig-
ure_decorations_4).

2. Choose the placement from the Placement 0% combo box.

3. Choose the style from the Scale bar style 7 combo box.

Border | | -

4. Select the color for the bar Color of bar or use the default black color.
5. Set the size of the bar and its label Size of bar 1:00_</.
6. Asigurai-vi cd este bifatd caseta Cif Enable scale bar.

7. Optionally, check 4 Automatically snap to round number on resize.

8. Click [OK].

Tip: Setarile Decoraiunilor

Cand salvai un proiect . ggs, orice modificdri pe care le-ai adus Grilei, Sdgeii Nordului, Scarii Grafice i drepturilor
de autor, vor fi salvate 1n cadrul proiectului i vor fi restaurate data viitoare cand incdrcai proiectul.

8.7 Instrumente de Adnotare

The /- Text Anotation 4] 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.

[x] Annotation text
[ ubuntul «|[11 |2][ B L | |

QGIS rocks!

[ Fixed map position
Map marker L
Frame width 1.00 -

Background color -

Frame color S| -

Delete Cancel || OK |

Figure 8.10: Annotation text dialog )

Efectuand dublu clic pe element se va deschide un dialog cu diverse opiuni. Cu ajutorul editorului de text se va
introduce textul formatat i alte setdri de elemente. De exemplu, apare opiunea de a poziiona elementul pe harta
(atribuindu-i un simbol de marcare) sau de a-1 poziiona pe ecran (neavand legatura cu harta). Elementul poate fi
deplasat prin poziionarea pe hartd (prin glisarea marcajului) sau prin deplasarea numai a balonului. Pictogramele
sunt parte a temei GIS, ele fiind utilizate, in mod implicit, i in alte teme.

The +& Move Annotation ¢6,4] a]lows you to move the annotation on the map canvas.
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8.7.1 Adnotari de tip html

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

8.7.2 Adnotari SVG

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

8.7.3 Adnotari de tip formular

Additionally, you can also create your own annotation forms. The J= Form Annotaion tool 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.

@

- - QGIS rocks!

name of municipality:

Solothumn

postal code:

[;home;marcoftmpfgem.uﬂ ]
v Map position fixed
Map marker [ |
Frame width 1.00 s
¥ 0K @ Abbrechen Loschen
A

Figure 8.11: Customized qt designer annotation form 42

Note: Dacd apdsai Ctr1+T, atit timp cat instrumentul Annotation este activ (deplasare adnotare, adnotare text,
formular de adnotare), starea de vizibilitate a elementelor este inversata.

8.8 Semne de Carte Spaiale

Spatial Bookmarks allow you to “bookmark™ a geographic location and return to it later.
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8.8.1 Crearea unui Semn de Carte

Pentru a crea un semn de carte:
1. Deplasare sau transfocare in zona de interes.
2. Select the menu option View — New Bookmark or press Ctr1-B.
3. Introducei un nume descriptiv pentru marcaj (pand la 255 de caractere).
4. Press Enter to add the bookmark or [Delete] to remove the bookmark.

Reinei ca putei avea mai multe marcaje cu acelai nume.

8.8.2 Lucrul cu Marcaje

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

8.8.3 Zooming to a Bookmark

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

8.8.4 Deleting a Bookmark

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

8.8.5 Import or export a bookmark

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

8.9 Imbricarea Proiectelor

Daci dorii sd Tncorporai coninutul din alte fiiere de proiect in proiectul dumneavoastrd, putei alege Layer —
Embed Layers and Groups.

8.9.1 incapsularea straturilor

Urmatorul dialog va permite sa incorporai straturile din alte proiecte. Iata un mic exemplu:

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

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

Atat timp cat straturile Tncapsulate sunt editabile, nu le putei schimba proprietdile, cum ar fi stilul i etichetarea.
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& Select layers and groups to embed

Project file Lsample_data,-‘grassland.qgsl] |

regions
grassland

Cancel | [ oK ‘

>

Figure 8.12: Select layers and groups to embed <2
8.9.2 Eliminare straturi incapsulate

Right-click on the embedded layer and choose E Remove
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CHAPTER 9

QGIS Configuration

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

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

(Panels and Toolbars) or in Project for Options.

9.1 Panels and Toolbars

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

View Layer Settings Plugins Vector Raster Database Web

& Pan iap R@ W - E

¥ Pan Map to Selection

/® Zoom In Ctrl++ Et:_\__ (-3} .\\‘q by
! J= Zoom Out Ctrl+- - -
I select J® 580 TG e

Panels g
B ] - ovorced Ditizng
Toggle Full Screen Mode F11 | v Attributes
i v Database
Digitizing
+ File
Help
v Label

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

Figure 9.1: The Panels and Toolbars menu o)

Tip: Activating the QGIS Overview
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In QGIS, you can use an overview panel that provides a full extent view of layers added to it. It can be selected

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

Tip: Show Log Messages

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

9.2 Proprietati Proiect

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

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

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

* With the third Identify layers menu, you set (or disable) which layers will respond to the identify tool (see
the “Map tools” paragraph from the Opfiuni 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
.aml style defined. You can also set the default transparency level for new layers and whether symbols
should have random colours assigned to them. There is also an additional section where you can define
specific colors for the running project. You can find the added colors in the drop down menu of the color
dialog window present in each renderer.

* The tab OWS Server allows you to define information about the QGIS Server WMS and WES 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 ().

* Meniul Relaiilor este folosit pentru a defini relaiile 1:n. Relaiile sunt definite 1n fereastra proprietdilor
proiectului. O datd ce existd relaii pentru un strat, un nou element de interfad cu utilizatorul, de tip formular
(de exemplu, atunci cand se identificd o entitate i se deschide formularul acesteia) va lista entitdile aferente.
Acest lucru ofera o modalitate puternicd de a exprima, de exemplu, istoria inspeciilor de-a lungul unei
conducte sau a unui segment de drum. Putei afla mai multe despre suportul pentru relaiile 1:n in Seciunea
Creating one to many relations.

9.3 Optiuni

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

\‘--..__ General

4% CRS

IEN 1dentify layers

% Default styles

M ows server

@@ Macros

Eg FEEG

9.3.1 Meniu General

Aplicaie

Python macros

from qgis.utils import iface
from ggis.gui import QgsMessageBar

def openProject():
msgbar = iface.messageBar()
msgbar.PushMessage('WARNING','project contains sensitive data’,
'Do not publish',
QgsMessageBarWARNING, 10)

def saveProject():
pass

def closeProject():
pass

Help | __Apply || cancel || oK

Figure 9.2: Macro settings in QGIS

Select the Style (QGIS restart required) 17} and choose between ‘Oxygen’, Windows’,’Motif’,’CDE’,
‘Plastique’ and ‘Cleanlooks’ (é).

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

Define the Icon size 'I\ .

Define the Font. Choose between "2/ Or default and a user-defined font.

Change the Timeout for timed messages or dialogs =19

4 Ascundere fereastrd de intdmpinare

= Afieazd sfaturi la pornire

4 Titluri ingroate pentru casetele grupurilor

= Stilizare QGIS pentru casetele grupurilor

4 Se folosete fereastra nativd de alegere a culorii

4 Se folosete fereastra interactivd de alegere a culorii

4 Custom side bar style

4 Suport experimental de rotaie a canevasului (este necesar restartul)

Fiierele proiectului

* Open project on launch [ (choose between ‘New’, ‘Most recent’ and ‘Specific’). When choosing

‘Specific’ use the L to define a project.

. 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

9.3. Optiuni
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user-defined project templates. This will be added to Project — New From Template. If you first activate

4 Create new project from default project and then save a project in the project templates folder.
. & :guilabel:‘Se solicitd salvarea modifcarilor din proiect i din sursa de date, atunci cand este necesar

. & Se solicitd confirmarea atunci cand un strat va fi eliminat
. & Avertizare la deschiderea unui fiier de proiect salvat cu o versiune de QGIS mai veche

« 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 recom-
mended)’.

9.3.2 Meniul Sistemului

Mediu

Variabilele de mediu ale sistemului pot fi acum vizualizate, iar multe dintre ele pot fi configurate in grupul Envi-
ronment (v. figure_environment_variables). Acest lucru este util pentru platforme, cum ar fi Mac, unde interfaa
unei aplicaii nu motenete in mod obligatoriu variabilele de mediu ale utilizatorului. De asemenea, este util i la
stabilirea/vizualizarea variabilelor de mediu pentru seturile de instrumente externe, controlate de instrumentele
Processing (ex.: SAGA, GRASS), i pentru a depana ieirile provenite din anumite seciuni ale codului sursa.

. & Use custom variables (restart required - include separators). You can [Add] and [Remove] variables.
Already-defined environment variables are displayed in Current environment variables, and it’s possible to

filter them by activating 4 Show only QGIS-specific variables.

Options | System

o

General p SVG paths
J@ System p Plugin paths
B Data Sources b QSettings
- w Environment
4 Rendering
& Use custom variables (restart required - include separators) Add Remove
" Colors
A Apply Variable Value
|R# Canvas & - .
i Legend Overwrite QGIS_LOG_FILE | /home/alex/apps/qgis_master/qais.log
IF Undefined
IEN map Tools QGIS DEBUG |5
Unset
q Composer Prepend .
Kl Digitizing Append nment variables (read-only - bold indicates modified at startup)
Variable v Value
AW GDAL B
CLUTTER_IM_MODULE xim
COLORTERM gnome-terminal
COMPIZ_BIN_PATH Jusr/bin/ .

["] show only QGIS-specific variables

Help Cancel [ OK J

Figure 9.3: System environment variables in QGIS

Ciile plugin-urilor

[Adaugai] sau [Eliminai] :Ciil(e) catre bibliotecile suplimentare cu plugin-uri C++°
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9.3.3 Meniul Surselor de Date

Atributele si tabela entitaii

.o Deschidere tabeld de atribute intr-o fereastrd detaabild (este necesard restartarea QGIS)

Copy selected rows to clipboard

. & Copy geometry in WKT representation from attribute table. When using
from the Attribute table dialog, this has the result that the coordinates of points or vertices are also copied
to the clipboard.

« Attribute table behaviour ") . There are three possibilities: ‘Show all features’, ‘Show selected features’
and ‘Show features visible on map’.

e Attribute table row cache :°° <!, This row cache makes it possible to save the last loaded N attribute rows
so that working with the attribute table will be quicker. The cache will be deleted when closing the attribute
table.

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

||

 Scan for valid items in the browser dock . You can choose between ‘Check extension’ and ‘Check file

contents’.

L

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

possible.

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

— ‘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 Addugare straturi PostGIS printr-un dublu clic i selectarea modului extins

. & Addugare straturi Oracle printr-un dublu clic i selectarea modului extins

9.3.4 Meniul de Randare

Rendering behaviour
. ¥ In mod implicit, noile straturi addugate hdrii ar trebui sd fie afiate
.= Se folosete memoria tampon, acolo unde este posibil, pentru a se accelera redesenarea
.o Straturile se randeazd in paralel, utilizdnd mai multe nuclee CPU

o i Max cores to use

* Map update interval (default to 250 ms)

= Enable feature simplication by default for newly added layers

* Pragul de Simplificare
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.= Simplificarea are loc la furnizor, dacd este posibil
e Scara maximd la care stratul ar trebui sd fie simplificat

Calitatea randarii

. ¥ Liniile vor apdrea mai puin zimate, cu preul unei pierderi de performand la desenare
Rastere
* With RGB band selection, you can define the number for the Red, Green and Blue band.
Imbunditdtirea contrastului
e Single band gray =¥ A single band gray can have ‘No stretch’, ‘Stretch to MinMax’, ‘Stretch and Clip
to MinMax’ and also ‘Clip to MinMax’.

* Multi band color (byte/band) = 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/maximum) ' - . Options are ‘Cumulative pixel count cut’, ‘Minimum/Maximum’,
‘Mean +/- standard deviation’.

e Limitele reducerii numdrului cumulat de pixeli
* Multiplicator pentru Abaterea Standard

Depanare

. & Map canvas refresh

9.3.5 Meniul Culorilor

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

9.3.6 Meniul Canevasului i Legendei

Default map appearance (overridden by project properties)
* Definirea Seleciei culorii i a Culorii Fundalului.
Legenda stratului
e Double click action in legend =Tv)
the double click.

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

* The following Legend item styles are possible:

. Capitalizarea Numelor Straturilor

_ o Nume de straturi ingroate

_ = Nume de grupuri ingroate

_ o Afieazd numele atributului de clasificare

. Creeazd pictogramele rasterului (poate dura mult)

50 Chapter 9. QGIS Configuration



QGIS User Guide, Release 2.8

9.3.7 Meniul Instrumentelor pentru Harta

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

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

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

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

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

Instrumentul de masura

Definete Culoarea benzii elastice a instrumentelor de masurare

Definire Numdr de zecimale
= Keep base unit
Preferred measurements units "2/ (‘Meters’, ‘Feet’, ‘Nautical Miles’ or ‘Degrees’)*

Preferred angle units "2/ (‘Degrees’, ‘Radians’ or ‘Gon’)

Deplasare i transfocare

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

Definire Factor de mdrire pentru rotia mouse-ului

Scari predefinite

Here,

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

scales.

9.3.8 Meniul Compozitorului

Valori implicite pentru compoziie

You can define the Default font here.

Aspectul grilei

Define the Grid style 1] (‘Solid’, ‘Dots’, ‘Crosses’)

Definii Culoarea grilei

Grila i de ghidaje implicite

Define the Grid spacing |1:90_%
Define the Grid offset 11:22_%! for x and y

Define the Snap tolerance [1:9°_<

9.3.9 Meniul de Digitizare

Creare entitate

. Suppress attributes pop-up windows after each created feature

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

Banda elastica
¢ Define Rubberband Line width and Line color

Acroare
¥ Deschidere opiuni de acroare intr-o fereastrd detaabild (este necesard restartarea QGIS)

¢ Define Default snap mode ' v] (“To vertex’, ‘“To segment’, ‘To vertex and segment’, ‘Off”)
* Define Default snapping tolerance in map units or pixels
 Definete Raza de cdutare pentru editarea vertecilor, n unitdi de hartd sau 1n pixeli

Simbolurile vertexului
. & Aratd simbolurile numai pentru entitdile selectate

* Define vertex Marker style ' hd (‘Cross’ (default), ‘Semi transparent circle’ or ‘None’)

* Definete Dimensiunea simbolului pentru vertex
Instrument pentru curba de decalare
The next 3 options refer to the @ ot cure tool in Digitizare avansatd. Through the various settings, it is possible
to influence the shape of the line offset. These options are possible starting from GEOS 3.3.

o Imbinare stiluri

o Segmentele cvadrantului

e Miter limit

9.3.10 Meniul GDAL

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

9.3.11 Meniul CRS-ului

CRS-ul implicit pentru noile proiecte
e L Don’t enable ‘on the fly’ reprojection
o W& Automatically enable ‘on the fly’ reprojection if layers have different CRS
e . Enable ‘on the fly’ reprojection by default
* Select a CRS and Noile proiecte vor incepe intotdeauna cu acest CRS
CRS-ul pentru noile straturi

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 \& Prompt for CRS
e L/ Use project CRS
» L Use default CRS
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Transformari de datum implicite

.= Cerere de transformare a datum-ului, atunci cand nu este definit unul implicit

¢ 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’.

9.3.12 Meniul Limbii

. & Overwrite system locale and Locale to use instead

* Informatii despre limba sistemului activ

9.3.13 Meniul Retelei

Generalitai
* Define WMS search address, defaultishttp://geopole.org/wns/search?search=\%1\&type=rss
* Definire Timpul de ateptare pentru cererile de reea (ms) - implicit este 60000
* Definire Perioada de expirare prestabilitd pentru pldacuele WMS-C/WMTS (ore) - implicit este 24
¢ Define Maximum de incercdri, in cazul erorilor de obinere a plicuei
* Definire User-Agent
Setarile memoriei tampon

Definirea Directorului i a unei Dimensiuni pentru memoria tampon.
. & Use proxy for web access and define ‘Host’, ‘Port’, ‘User’, and ‘Password’.

* Set the Proxy type =¥ according to your needs.
— Default Proxy: Proxy is determined based on the application proxy set using

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

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

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

— FtpCachingProxy: Implemented using an FTP proxy, it is useful only in the context of FTP requests.
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 under-
lying QT library documentation at http://doc.trolltech.com/4.5/qnetworkproxy.html#ProxyType-enum.

Tip: Folosirea Proxi-urilor

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

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

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

. X You can find your settings in: SHOME/Library/Preferences/org.qgis.qgis.plist
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Options | Network

\ General

General
'{a} System WMS search address |http:,.ffgecpole.org;‘wms;‘search?search:%‘l &kype=rss
BB Data Sources Timeout For network requests (ms) 60000 -
Default expiration period for WMS-C/WMTS tiles (hours) | 24 -
=’ Colors Max rektry in case of tile request errors 3 -
[ Canvas & User-Agent |Mozilla/5.0
Legend
IE¥ Map Tools Cache settings
ﬁ Composer Directory |,-f‘homefale:«:‘.r'.qgis:Z‘.I’c:acheJ,nf [ |
Il Digitizing Size [KiB] | 51200 .| Clear |
47 GDAL v [ Use proxy for web access
Host |localhost |
Port 164609 |
"= Locale
= User | |
Wy Network Password | |
Proxy type | HeepProxy =
Exclude URLs (starting with)
WWW.proprietary-gis.com
| Add | | Remove | |

|  Help | | cCancel | 0K

Figure 9.4: Proxy-settings in QGIS
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o &7 Settings are stored in the registry under: HKEY\CURRENT_USER\Software\QGIS\ggis

9.4 Personalizare

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

@% Expand All Collapse All Sselect all

& Enable customization

Object name Label Descriptior |-
& mToggleExtentsViewButton | |
¥ & Toolbars
» & mAdvancedDigitizeToolBar Advanced D...
» [ mAttributesToolBar Attributes
. | ST N T R S [ . [ = T . \J
1]
Reset | | Apply || Cancel | I oK

Figure 9.5: The Customization dialog )

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

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

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

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

Lucrul cu Proiecii

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 Privire de ansamblu asupra Suportului Proieciei

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 Sistem Personalizat de
Coordonate de Referind 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 arecognized 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 RN Project
Properties dialog under the Project (Gnome, OS X) or Settings (KDE, Windows) menu.

10.2 Specificaii Globale de Proiecie

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 — RS Options.

Opiunile prezentate in figure_projection_1 sunt:
o \&! Prompt for CRS

e L Use project CRS
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Options | CRS

e
\, General w Default CRS for new projects
':.'& System () Don't enable 'on the Fly' reprojection

B Data Sources @® Automatically enable "on the Fly' reprojection if layers have different CRS
() Enable 'on the fly' reprojection by default

Rendering Always start new projects with this CRS

%’ Colors |EPSG:4326 - WGS 84 || select.

=] Canvas &
Legend w CRS for new layers

when a new layer is created, or when a layer is loaded that has no CRS
@ Prompt for CRS
ﬁ Composer i
() Use project CRS

IE# pigitizing () Use default CRS displayed below

IEN mMap Tools

AA GDAL EP5G:4326 - WGS 84 Select...

‘% CRS w Default datum transformations

[ Ask For datum transFormation when no default is defined

@ | = |

Source CRS Destination CRS Source datum Destination datum transform

-

|  Help | | cancel || OK ]

Figure 10.1: CRS tab in the QGIS Options Dialog 1)
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e ! 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 Meniu General for rasters and Meniu General
for vectors). If your layer already has a CRS defined, it will be displayed as shown in Vector Layer Properties
Dialog .

Tip: CRS-ul din Legenda Harii

Right-clicking on a layer in the Map Legend (section Map Legend) 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 Definirea Din Zbor (OTF) a Reproiectarii

QGIS supports OTF reprojection for both raster and vector data. However, OTF is not activated by default. To use
OTF projection, you must activate the . Enable on the fly CRS transformation checkbox in the CRS tab of the
J Project Properties dialog.
Exista trei cai de a face asta:

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

2. Clic pe pictograma @ CRSstaws  din colul din dreapta-jos al barei de stare.

3. Turn OTF on by default in the CRS tab of the Options dialog by selecting g 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 . Enable ‘on the fly’ CRS transformation

checkbox. The @ CRS statws jeon 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 de-
scribed 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.

Tip: Dialogul cu Proprietatile Proiectului

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

\‘--..__ General

&% crs

[E¥ 1dentify layers

Enable ‘on the Fly' CRS transformation

Filter

Recently used coordinate reference systems

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 l |

Hawaii_albers_Equal_Area_Conic

EPSG:102007

NAD27 / Alaska Albers EPSG:2964

NAD27 / California Albers

PN I S SR | T

EPSG:3309

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 |

Figure 10.2: Project Properties Dialog o)

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

10.4 Sistem Personalizat de Coordonate de Referina

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

CRS, select % Custom CRS... from the Settings menu. Custom CRSs are stored in your QGIS user database. In
addition to your custom CRSs, this database also contains your spatial bookmarks and other custom data.

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

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

P entru a defini un utilizator CRS, dialogul de Definire a Sistemului de Coordonate de Referind necesitd doar doi
parametri:

1. Un nume descriptiv

2. Parametrii cartografici in format PROJ.4

To create a new CRS, click the - AddnewCRS bytton and enter a descriptive name and the CRS parameters.

Notai cid Parametrii trebuie sd Inceapa cu un bloc +pro j=, pentru a reprezenta noul sistem de coordonate.

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.
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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

Figure 10.3: Custom CRS Dialog s}

10.5 Transformari de datum implicite

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 — X Options you can:

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

* editarea unei liste de transformdri de datum implicite.

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 "2/ Remember selection.
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CHAPTER 11

QGIS Browser

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

QGIS Browser

i
{

A Refresh u@ Manage WMS LE, New shapefile 4 Set layer CRS

v i shapefiles : Metadata | Preview = Attributes
2 airports.shp
(= alaska.shp General
2 builtups.shp )
2 grassland.shp Storage type of this layer
(2 lakes.shp s
- ESRI Shapefile
! landice.shp P
= majrivers.shp Source for this layer
(= pipelines.sh
) [[:oppp shp P /home/alexandre/Dropbox/Trabalho/QGIS/qgis_sample_data/
69 railroads.shp shapefiles/airports.shp
= regions.shp Geometry type of the features in this layer
2 rivers.shp .
= storagep.shp Point
= swamp.shp The number of features in this layer
2 trails.shp
2 trees.shp 76
cw tundra.shp Editing capabilities of this layer
¥ WFs Add Features, Delete Features, Change Attribute Values, Add
B2 MssQL Attributes, Delete Attributes, Create Spatial Index, Fast -
B Faare =

Figure 11.1: QGIS browser as a stand alone application )

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

1.

N R wN

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

Drag the panel into the legend window and release it.

Click on the Browser tab.

Browse in your filesystem and choose the shapefile folder from 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.

Right-click on a layer and choose Set project CRS from layer. For more information see Lucrul cu Proiecii.
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L)
8. Click on -8 Zeom Full 5 make the layers visible.

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

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

2. Drag the panel into the legend window.

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

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

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

The b # it fies function works on a directory level. Browse to the folder where you want to filter files and enter
a search word or wildcard. The Browser will show only matching filenames — other data won’t be displayed.

It’s also possible to run the QGIS Browser as a stand-alone application.

Startai navigatorul QGIS

CLIPN
1

s Introducei “gbrowser” 1n linia de comanda.

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

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

In figure_browser_standalone_metadata, you can see the enhanced functionality of the stand-alone QGIS Browser.
The Param tab provides the details of your connection-based datasets, like PostGIS or MSSQL Spatial. The
Metadata tab contains general information about the file (see Meniu Metadate). 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.

64 Chapter 11. QGIS Browser



CHAPTER 12

Lucrul cu Datele Vectoriale

12.1 Formatele de Date Acceptate

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

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

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

Lucrul cu datele vectoriale GRASS este descris in Seciunea Integrarea 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 Fiierele shape ESRI

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/ogt/).

Un shapefile constd de fapt din mai multe fiiere. Urmdtoarele trei sunt necesare:
1. fiierul . shp care conine geometriile entitaii
2. fiierul . dbf care conine atributele in format dBase
3. fiierul index . shx

Shapefiles also can include a file with a . pr j 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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Loading a Shapefile

To load a shapefile, start QGIS and click on the ¥ Add Vector Layer ¢q0]bar button, or simply press Ctr1+Shift+V.
This will bring up a new window (see figure_vector_1).

™ Add vector layer

Source type
@® File () Directory ") Database ~) Protocol

Encoding |UTF-8 =

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

Figure 12.1: Add Vector Layer Dialog s}

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

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

% Open an OGR Supported Vector Layer

|f| | « | Trabalho | QGIS || 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 L1 lakes.shp 173.4KB  02/17/2009
¥ Documents || landice.shp 898.1KB 10/09/2008
& 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

| 1 railroads.shp 15.0KB | 10/09/2008 |/~

&4 Downloads /'~
| ESRI shapefiles [OGR] =

| Cancel .II Open ‘

Figure 12.2: Open an OGR Supported Vector Layer Dialog 16}

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

Tip: Culorile Stratului

Cand addugai un strat de hartd, acestuia i se atribuie o culoare aleatorie. La addugarea mai multor straturi, fiecaruia
i se atribuie culori diferite.

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
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Project Edit Wiew Layer Settings Plugins Vector Raster Database Web Processing Help

DEBRLRYRVCERARG|R %XV PH -~BW

P PP ARPLRARR Qe - H-ReBE=E T -

Layers E3]
L@ ®y ? I I | o
& M alaska
. s
B Coordinate: | 1820702,7853663 | Scale [>.096.54? | v | @ Render EPSG:2964 (@ |4

Figure 12.3: QGIS with Shapefile of Alaska loaded A

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

Tip: Inciircai stratul i proiectul din unitiile externe, montate pe 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.

Improving Performance for Shapefiles
To improve the performance of drawing a shapefile, you can create a spatial index. A spatial index will improve
the speed of both zooming and panning. Spatial indexes used by QGIS have a . gix extension.

Folosii aceti pai pentru a crea indexul:

* Load a shapefile by clicking on the Y& Add VectorLayer ¢o]har button or pressing Ct r1+Shift+V.

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

o In fila General, facei clic pe butonul [Create Spatial Index].
Problem loading a shape .prj file

If you load a shapefile with a . prj file and QGIS is not able to read the coordinate reference system from that
file, you will need to define the proper projection manually within the General tab of the Layer Properties dialog
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of the layer by clicking the [Specify...] button. This is due to the fact that . prj files often do not provide the
complete projection parameters as used in QGIS and listed in the CRS dialog.

For the same reason, if you create a new shapefile with QGIS, two different projection files are created: a .pr ]
file with limited projection parameters, compatible with ESRI software, and a . gp j file, providing the complete
parameters of the used CRS. Whenever QGIS finds a . gp ] file, it will be used instead of the . prj.

12.1.2 Loading a MapInfo Layer

vc: To load a Maplnfo layer, click on the v& Add Vector Layer t6]bar button; or type Ct r1+Shi ft+V, change the

file type filter Files of type =19 o ‘Mapinfo File [OGR] (*.mif *.tab * MIF *.TAB)’ and select the MapInfo
layer you want to load.

12.1.3 Loading an Arcinfo Binary Coverage

V'Cs To load an ArcInfo Binary Coverage, click on the VC; Add Vector Layer to0]bar button or press Ct r1+Shift+V
to open the Add Vector Layer dialog. Select “2/ Directory as Source type. Change the file type filter Files of type

1"} to ‘Arc/Info Binary Coverage’. Navigate to the directory that contains the coverage file, and select it.

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

12.1.4 Fiiere cu Text Delimitat

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.

Astfel de fiiere de date pot conine, de asemenea, informaii poziionale, in doud forme principale:
* Cai coordonate ale punctelor din coloane separate
* Caireprezentare Well-Known Text (WKT) a unei geometrii

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. Fiierul trebuie sd aibd un rand antet delimitat, de nume de campuri. Aceasta trebuie sd fie prima linie din
fiierul text.

2. Randul antet trebuie sd conind cdmp(urile) cu definiia geometriei. Aceste cAmp(uri) pot avea orice nume.

3. Coordonatele X i Y (dacd geometria este definitd prin coordonate) trebuie sd fie specificate ca numere.
Sistemul de coordonate nu este 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 Date eantion):

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

Unele elemente de reinut despre fiierul text:

1. Exemplul de fiier text folosete ; (punct i virguld) ca delimitator. Orice caracter poate fi folosit pentru a
delimita cAmpurile.
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2. Primul rind constituie antetul. Acesta conine campurile X, Y i ELEV.
3. Nu se folosesc ghilimele (") pentru delimitarea cAmpurilor de text.
4. Coordonatele X sunt coninute in cAmpul X.

5. Coordonatele Y sunt coninute in cAmpul Y.
incarcarea unui fiier cu texte delimitate

Click the toolbar icon Add Delimited Text Layer i the Manage layers toolbar to open the Create a Layer from a
Delimited Text File dialog, as shown in figure_delimited_text_1.

- Create a Layer from a Delimited Text File

File Name |/data/Dropbox/Trabalho/QGIS/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 O Well known text (WKT) ) No geometry (attribute only table)
X field |X | Yfield |Y +| [[] DMs coordinates
Layer settings ] Use spatial index ] Use subset index | Watch File
X Y ELEV

1 -300120 7689960 13
2 -654360 7562040 52
3 1640 7512840 3 =

Help | | Ccancel [ oK

s

Figure 12.4: Delimited Text Dialog 42

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

by activating “2/ Custom delimiters, or by activating “2! Regular expression delimiter and entering text into the
Expression 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 Cf DMS 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.

There is also a helper option that allows you to trim leading and trailing spaces from fields — i 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 “2/ 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 “2! No geometry
(attribute only table) and it will be loaded as an ordinal table.

Additionaly, you can enable:
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.= Se folosete un index spaial pentru a imbundtdi performana afidrii i pentru selectarea spaiald a entitdilor.

o i Folosete indexul subsetului.

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

12.1.5 Date OpenStreetMap

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.

incarcarea Vectorilor OpenStreetMap

QGIS integrates OpenStreetMap import as a core functionality.

* 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.

* The menu Vector — Openstreetmap — Import topology from an XML file will convert your . osm file into
a SpatiaLite database and create a corresponding database connection.

* 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 fél Add SpatiaL.ite Layer

toolbar button or by selecting the {?E Add SpatiaLite Layer... option from the Layer menu (see section
Straturile SpatialLite).

12.1.6 Straturi PostGIS

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

Crearea unei conexiuni stocate

'ﬂ

contains the data. Begin by clicking on the 'D Add PostGIS Layer too]lbar button, selecting the 'CI Add PostGIS
Layer... option from the Layer menu, or typing Ct r1+Shift+D. You can also open the Add Vector Layer dialog

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

and select \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: Un nume pentru aceastd conexiune. Acesta poate fi identic cu cel al Bazei de Date.

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

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

e Port: Numarul portului pe care il ascultd serverul bazei de date PostgreSQL. Portul implicit este 5432.

¢ Database: Numele bazei de date.
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* 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: Se incearcd doar o conexiune SSL necriptata.

Allow: Se incearcd o conexiune SSL. Dacé aceasta nu reuete, se incearcd o conexiune non-SSL.

Prefer (implicit): Se Tncearcd o conexiune SSL. Daca aceasta nu reuete, se incearcd o conexiune non-
SSL.

Require: Se incearca doar o conexiune SSL.
» Username: Numele utilizatorului care va fi utilizat pentru conectarea la o baza de date.
* Password: Parola utilizatd Tmpreund cu Numele de utilizator pentru conectarea la baza de date.

Opional, putei activa urmatoarele casete:

o i Salvare Nume de utilizator
. & Salvare Parold

. & Cdutare numai in coloanele_de_geometrie ale tabelului

. ¥ Nu se rezolvd tipul coloanelor nerestricionate (GEOMETRY)
. & Cdutare numai in schema ‘public’

. # De asemenea, se listeazd tabelele fdrd geometrie

. & Folosete metadatele tabelei de estimare

Dupd ce s-au setat toi parametrii i toate opiunile, putei testa conexiunea, facand clic pe butonul [Test Connect].

incarcarea unui strat PostGIS

Q@

@ 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 /mportarea Datelor in PostgreSQL for a discussion
on importing data into the database.

Pentru a incdrca un strat PostGIS, efectuai urmaitorii pai:
o If the Add PostGIS layers dialog is not already open, selecting the {E’D Add PostGIS Layer.. option from the
Layer menu or typing Ct r1+Shi ft+D opens the dialog.

 Alegei conexiunea din lista verticala i facei clic pe [Connect].
¢ Selectai sau deselectai B De asemenea, se listeazd tabelele fdrd geometrie.

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

* Gasii strat(urile) pe care dorii s le addugai 1n lista de straturi disponibile.

* Select it by clicking on it. You can select multiple layers by holding down the Shi ft key while clicking.
See section Constructorul de Interogdri for information on using the PostgreSQL Query Builder to further
define the layer.

¢ Clic pe butonul [Add] pentru a adduga stratul la hart.

Tip: Straturi 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.
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Defining a spatial view provides a powerful means to visualize your data. Refer to your PostgreSQL manual for
information on creating views.

Unele detalii despre straturile 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.

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.

Tip: Se copiaza baza de date PostGIS, care conine straturile salvate de QGIS

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

12.1.7 Importarea Datelor in 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 1t can be used to load shapefiles and other data formats, and
it includes support for schemas. See section Plugin-ul DB Manager 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:

shp2pgsgl -s 2964 lakes.shp lakes_new | psgl 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 Lucrul cu Proiecii for more information on spatial reference
systems and projections.

Tip: Exportarea seturilor de date din PostGIS
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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.

Pentru a importa un strat in PostGIS, efectuai urmadtorii pai:

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 fopsecret on host server myhost.de.

Note that OGR must be built with PostgreSQL to support PostGIS. You can verify this by typing (in &)

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 & 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 Imbundtdirea
Performanei).

imbunatairea Performanei

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).

Sintaxa pentru crearea unui index GIST este:

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

Note that for large tables, creating the index can take a long time. Once the index is created, you should perform a
VACUUM ANALYZE. See the PostGIS documentation (POSTGIS-PROJECT Literaturd i Referine Web) for more
information.

Urmatorul este un exemplu de creare a unui index GIST:

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

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

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

gis_data=# VACUUM ANALYZE alaska_lakes;
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VACUUM
gis_data=# \g
gsherman@madison:~/currents$

12.1.8 Straturile vectoriale traverseaza 180 |grade| longitudine

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.

Fle Edit View Layer Plugins Tools Help

T EEd SRRPEPRPE URE®Q(AAAAQLQAULO P L2 RR
Zod R PuyD-ORD2BFEYLUOBRA PN -BalBLMFE "800 AKON

Layers ®
< @ @8 /gshhs land nz LL
o :

~ @ ¢ nz_5deg_grid_LL

B -255-453  scae & Render [ig

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

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 coordi-
nate 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.

ﬂ‘*

Figure 12.6: In cazul trecerii peste 180 Igradel longitudine se aplici funcia ST_Shift_Longitude

Utilizare

* Importai datele in PostGIS (Importarea Datelor in PostgreSQL) folosind, de exemplu, plugin-ul DB Man-
ager.

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);

* 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).
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12.1.9 Straturile SpatiaLite

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

toolbar button, or by selecting the /% Add SpatiaLite Layer.. option from the Layer menu, or by typing
Ctrl+Shift+L. This will bring up a window that will allow you either to connect to a SpatiaLite database
already known to QGIS, which you can choose from the drop-down menu, or to define a new connection to a new
database. To define a new connection, click on [New] and use the file browser to point to your SpatialLite database,
which is a file with a . sglite 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’ 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 also supports editable views in SpatiaLite.

Crearea unui nou strat SpatialL.ite

Daca dorii sd creai un nou strat SpatiaLite, vd rugdm sa consultai seciunea Crearea unui nou strat SpatiaLite.

Tip: Plugin-urile de gestionare a datelor 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 Straturile MSSQL Spatial

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

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

12.1.11 Straturile Oracle Spatial

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.

Crearea unei conexiuni stocate

!: 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 QJ Add Oreale Spatial Layer t6]har button, selecting the QJ Add Orcale
Spatial Layer... option from the Layer menu, or typing Ct r1+Shi ft+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: Un nume pentru aceastd conexiune. Poate fi identic cu cel al Bazei de Date.
¢ Database: SID-ul sau SERVICE_NAME-ul instanei Oracle.

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

* Port: Numadrul portului pe care 1l monitorizeaza serverul bazei de date Oracle. Portul implicit este 1521.
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* Username: Numele utilizatorului care va fi utilizat pentru conectarea la baza de date.
* Password: Parola utilizatd Tmpreund cu Numele de utilizator pentru conectarea la baza de date.

Opional, putei activa urmatoarele casete:
.= Save Username Indicates whether to save the database username in the connection configuration.
.o Save Password Indicates whether to save the database password in the connection settings.

.o Only look in meta data table Restricts the displayed tables to those that are in the
Y play
all_sdo_geom_metadata view. This can speed up the initial display of spatial tables.

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

. & De asemenea, se listeazd tabelele fard geometrie Indicd faptul cd, de asemenea, tabelele fara geometrie
ar trebui sd fie enumerate in mod implicit.

. 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.

. & Listeazd doar tipurile de geometrie existente Va lista doar tipurile de geometrie existente i nu propune
addugarea altora.

Dupd ce s-au setat toi parametrii i toate opiunile, putei testa conexiunea, ficand clic pe butonul [Test Connect].

Tip: Securitatea i Setarile Utilizatorilor QGIS

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

s Setdrile sunt stocate in directorul de casad din ~/ . ggis2.

. o . A .
o &7 Setdrile sunt stocate in registru.

incarcarea Stratului Oracle Spatial

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

Pentru a Incirca un strat Oracle Spatial, efectuai urmadtorii pai:

If the Add Oracle Spatial layers dialog is not already open, click on the QJ Add Oracle Spatial Layer 60| har
button.

* Alegei conexiunea din lista verticald i facei clic pe [Connect].
¢ Selectai sau deselectai Cig De asemenea, se listeazd tabelele fird geometrie.

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

* Gisii strat(urile) pe care dorii sé le addugai 1n lista de straturi disponibile.
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* Select it by clicking on it. You can select multiple layers by holding down the Shi ft key while clicking.
See section Constructorul de Interogdri for information on using the Oracle Query Builder to further define
the layer.

¢ Clic pe butonul [Add] pentru a adduga stratul la harta.

Tip: Straturile Oracle Spatial
in mod normal, un strat Oracle Spatial este definit printr-o intrare in tabela USER_SDO_METADATA.

12.2 Biblioteca Simbolurilor

12.2.1 Presentation

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

Share and import symbols

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

-! shareitem displays a drop down list to let the user import or export symbols.

Grupuri obinuite i grupuri inteligente

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

To create a group, right-click on an existing group or on the main Groups directory in the left of the library. You
can also select a group and click on the EI\'}:' additem by tton,

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

name added before. There is a second way to add several symbols into group: just select a group and click “t
and choose Group Symbols. All symbols display a checkbox that allow you to add the symbol into the selected
groups. When finished, you can click on the same button, and choose Finish Grouping.

Create Smart Symbols is similar to creating group, but instead select Smart Groups. The dialog box allow user
to choose the expression to select symbols in order to appear in the smart group (contains some tags, member of
a group, have a string in its name, etc.)

Add, edit, remove symbol

With the Style manager from the [Symbol] ') menu you can manage your symbols. You can @ add item_

.J o . .
e odititem (= remove item and l shareitem —“Marker® symbols, ‘Line’ symbols, ‘Fill’ patterns and ‘colour ramps’

can be used to create the symbols. The symbols are then assigned to ‘All Symbols’, ‘Groups’ or ‘Smart groups’.
Pentru fiecare tip de simboluri, vei gédsi intotdeauna aceeai structurd de dialog:

* at the top left side a symbol representation

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

* at the right you can setup some parameter (unit,transparency, color, size and rotation)
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* under these parameters you find some symbol from the symbols library

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

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

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

while the size ratio is maintained.

12.2.2 Simbolurile Marcajului

Simbolurile marcajului au mai multe tipuri de straturi simbol:
* Simbol elipsoidal
» Simbol de tip caracter
 Simbol simplu (implicit)

Simbol SVG

» Simbolul cAmpului vectorial
The following settings are possible:

* Symbol layer type: Avei opiunea de a utiliza markeri Ellipse, markeri de fonturi, markeri Simpli, markeri
SVG i markeri Vector Field.

e culori

* Dimensiune

o Stilul conturului

* Ldtimea conturului

* Unghiul

e Offset X,Y: Putei schimba simbolul din direciile X sau Y.
* Punctul de ancorare

* Proprietdi definite cu ajutorul datelor ...

12.2.3 Simbolurile Liniei

Simbolurile marcajului linie au numai doua tipuri de strat simbol:
* Linia marcajului
* Linie simpla (implicitd)
The default symbol layer type draws a simple line whereas the other display a marker point regularly on the line.

You can choose different location vertex, interval or central point. Marker line can have offset along the line or
offset line. Finally, rotation allows you to change the orientation of the symbol.

The following settings are possible:
* culoare
* Ldimea peniei

* Decalaj
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o Stilul peniei
o [mbinare stiluri

e Stilul capdtului

. & Se foloseste un model de hasurare predefinit
* Unitatea modelului de hasurare

* Proprietdi definite cu ajutorul datelor ...

12.2.4 Simboluri Poligonale

Simbolurile marcajelor poligonale conin, de asemenea, mai multe tipuri de straturi simbol:

* Umplere de tip centroid

e Umplere cu gradient

e Umplere cu model din linii

e Umplere cu model din puncte

* Umplere cu imagine raster

e Umplere cu SVG

* Umplere de tip shapeburst

* Umplere simpla (implicitd)

* Conturul: Linia marcajului (la fel ca marcajul liniei)

* Conturul: Linie simpla (la fel ca marcajul liniei)
The following settings are possible:

* Culori pentru margine i umplere.

e Stilul de umplere

* Stilul marginii

* Ldimea marginii

* Decalaj X,Y

* Proprietdi definite cu ajutorul datelor ...

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

Folosind ‘Umplere cu o imagine raster’ putei acopri un poligon cu o imagine raster divizatd in placi. Opiunile
includ numele de fiier (definit cu ajutorul datelor), opacitate, dimensiunea imaginii (In pixeli, mm sau unitdi de
harta), modul coordonatelor (entitate sau vizualizare), i rotaia.

‘Gradient Fill” Symbol layer type allows you to select between a 2! Twwo color and ' Color ramp setting. You

can use the g Feature centroid as Referencepoint. All fills ‘Gradient Fill* Symbol layer type is also available
through the Symbol menu of the Categorized and Graduated Renderer and through the Rule properties menu of
the Rule-based renderer. Other possibility is to choose a ‘shapeburst fill” which is a buffered gradient fill, where a
gradient is drawn from the boundary of a polygon towards the polygon’s centre. Configurable parameters include
distance from the boundary to shade, use of color ramps or simple two color gradients, optional blurring of the fill
and offsets.

Este posibila desenarea liniilor unui poligon doar in interiorul altui poligon. Folosind ‘Contur: Linie simpla °,

bifai . Deseneazd liniile numai in interiorul poligonului.
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12.2.5 Color ramp

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

of steps and/or multiple stops in the color ramp. You can use the g 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.

o Gradient color ramp

Color 1 | -
Color 2 | -
Type Continuous  *

& Multiple stops

i offsct () | [
B #0000ff 25
#55fF00 50 Remove stop
#FFFFOO 75
Preview

Cancel oK

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

Opiunea cpt-city deschide un nou dialog cu sute de teme incluse ‘din start’.

12.3 Dialogul Proprietailor Vectoriale

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.

12.3.1 Meniul Stilului

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

Renderers

The renderer is responsible for drawing a feature together with the correct symbol. There are four types of
renderers: single symbol, categorized, graduated and rule-based. There is no continuous color renderer, because it
is in fact only a special case of the graduated renderer. The categorized and graduated renderers can be created by
specifying a symbol and a color ramp - they will set the colors for symbols appropriately. For point layers, there
is a point displacement renderer available. For each data type (points, lines and polygons), vector symbol layer
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cpk-city color ramp

Selections by theme

Name

All Ramps

Bathymetry

Blues

Discord

Diverging

Greens

Greys

QGIs

Precipitation

Reds

Temperature
Topography
Topography/bathymetry
Top of the (cpt) palettes
Top of the (svg) palettes
Transparency

vy v

v

Selection and preview | Information

Palette

All Ramps (592)

All by author

dkbluered summer cbacBrBG cbacBrBG11

cbacPivG cbacPRGN cbacPuor cbacRdBu

cbacRdGy  cbacRdYlBu cbacRdYIGn cbacSpectral

cbcBrBG c3t1 c3t3 garish14

4

Path |

License |

[] save as standard gradient

| Help

J |

Cancel |

Figure 12.8: cpt-city dialog with hundreds of color ramps

s}
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Layer Properties - regions | General

w Layerinfo

Layer name |regions | displayed as |regions |

Layer source bOS‘I JAlexandre/Dropbox/Trabalho/QGIS/qqis_sample_data/shapefiles/regions.shp |

Data source encoding |System &

-

w Coordinate reference system

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

- Display

| Create spatial index | | Update extents |
@ Actions

‘m| - R
% Joins v Scale dependent visibility
Maximum g i § Minimum —
con ey 4B -2 147 483 648: Um > [1.100 000 000
IER piagrams (inclusive) « S 48:1 (exclusive) 4~ | 1:100000 00
Current Current

(—f Metadata

w Feature subset

Query Builder
| Load Style ... || saveAsDefault || Restore DefaultStyle | | Save Style v
Help | Apply || Cancel | [&.]

Figure 12.9: Vector Layer Properties Dialog 1)
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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 Presentation). The Style Manager allows you to edit and remove existing symbols and add new ones.

After having made any needed changes, the symbol can be added to the list of current style symbols (using
[Symbol] = ¥ Save in symbol library), and then it can easily be used in the future. Furthermore, you can use

the [Save Style] '*| 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.

If you change the renderer type when setting the style of a vector layer the settings you made for the symbol will
be maintained. Be aware that this procedure only works for one change. If you repeat changing the renderer type
the settings for the symbol will get lost.

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

@™ @ save style in database

Style Name |Alaska_regions

. Alaska regions boundaries with
Description || shels

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

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

Cancel | [ OK

Figure 12.10: Save Style in database Dialog )

Tip: Selecteaza i modifica simboluri multiple

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

Single Symbol Renderer

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

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

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

e

. General % single Symbol  *

& style Unit Millimeter =
€3 Labels SRS Transparency 0% =/ width 1.50000 -
Color I -
E5 Fields =
Symbols in group v || Open Library
¥ i Line —
- Display + 1 Marker line e — hRORC
@ fdRTTE Bridlewz Caminhc Canal Canal ri | Crossing H
i oins e ————— - e '
& | = a | | Save | Construction road Advanced
IE® piagrams )
w Layer rendering
@ Metadata Layer transparency ) 0
Layer blending mode Normal * | Feature blending mode Normal =
Load Style ... Save As Default Restore Default Style Save Style v
Help Apply Cancel [ oK |

Figure 12.11: Single symbol line properties <2

Symbol layer type

)

Simple marker

- | R €, o | <

Colors
Size 8.3 =K =1
Cutline style Solid Line
Outline width ' 0.000000 =K =1
Angle 0,00 =
OffsetX,¥  0.000000 0.000000 =K =1
Anchor point | HCenter - @ VCenter
Figure 12.12: Expression in Size spinbox 1)
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/* This expression will return a color code depending on the field value.
* Negative wvalue: red
* 0 value: yellow
* Positive value: green

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

static/user_ manual/working_with_vector/symbol_data_defir

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

Categorized Renderer

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

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

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

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

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

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

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

Graduated Renderer

The Graduated Renderer is used to render all the features from a layer, using a single user-defined symbol whose
color reflects the assignment of a selected feature’s attribute to a class.

Like the Categorized Renderer, the Graduated Renderer allows you to define rotation and size scale from specified
columns.

Also, analogous to the Categorized Renderer, the Style tab allows you to select:
* The attribute (using the Column listbox or the & Set column expression function, see Expresii chapter)
* The symbol (using the Symbol Properties button)
* 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:

» Equal Interval: each class has the same size (e.g. values from O to 16 and 4 classes, each class has a size of
4);
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Layer Properties - rivers | Style

% General | & categorized

Column | NAM ~||E
L) l=]
—_ - 0O
€ Labels symbol | Change... | Color ramp | Random colors A Invert
B Felds symbol = Value Label
& AGASHASHOK RIVER AGASHASHOK RIVER [
Rendering & — AGIAPUK RIVER AGIAPUK RIVER
& — AKLUMAYUAK CREEK AKLUMAYUAK CREEK
® oisplay & — ALAGNAK RIVER ALAGNAK RIVER
@ Actions & — ALATNA RIVER ALATMA RIVER ~
. 4 Joins Classify || Add || Delete || Deleteall | Join | Advanced |
w Layer rendering
[ER® piagrams ]
Layer transparency Iz 0
(3 Metadata
z Layer blending mode | Normal * | Feature blending mode | Normal |
Load Style ... || Save AsDefault | | Restore Default Style | | Save Style v |
| Help | | Apply || cCancel | [ oK J

Figure 12.14: Categorized Symbolizing options 6}

Layer Properties - majrivers | Style

\‘..______ General | :t Graduated

& style Column LENGTH | ) €]
az Labels Label Format | %1 -%2 m | Decimal places | 3 2| [ Trim
B Field Symbol | Change... | Classes | 5 .
ields
- . colorramp |IF M [source] = | [ Invert Mode | Equal Interval = |
Rendering
Symbol = Vvalue Label
® isplay & - 0.0000-0.0152 0.000-0.015m
@ Actions & 0.0152 -0.0304 0.015-0.030m
- & 0.0304-0.0456 0.030-0.046 m
' ‘. Joins & 0.0456 - 0.0608 0.046-0.061m
(] 0.0608 -0.0760 0.061-0.076 m
IE® piagrams
= Classify | | Addclass || Delete || Deleteall | & Link class boundaries | Advanced ~ |
G Metadata B
+ Layer rendering
Layer transparency B 0 .
Layer blending mode | Normal * | Feature blending mode | Normal =
Load Style ... | | Save As Default | | Restore Default Style | | Save Style v |
|  Help | | Apply || Cancel | [ OK J

Figure 12.15: Graduated Symbolizing options A
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* Quantile: each class will have the same number of element inside (the idea of a boxplot);

¢ Natural Breaks (Jenks): the variance within each class is minimal while the variance between classes is
maximal;

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

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

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

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

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

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

Tip: Hari tematice bazate pe expresii

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 expression function. So
now you no longer need to write the classification attribute to a new column in your attribute table if you want the
classification attribute to be a composite of multiple fields, or a formula of some sort.

Rule-based rendering

The Rule-based Renderer is used to render all the features from a layer, using rule based symbols whose color
reflects the assignment of a selected feature’s attribute to a class. The rules are based on SQL statements. The
dialog allows rule grouping by filter or scale, and you can decide if you want to enable symbol levels or use only
the first-matched rule.

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

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

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

Point displacement

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

Tip: Exportare simbologie vectoriala

You have the option to export vector symbology from QGIS into Google *.kml, *.dxf and MaplInfo *.tab files. Just
open the right mouse menu of the layer and click on Save selection as — to specify the name of the output file and
its format. In the dialog, use the Symbology export menu to save the symbology either as Feature symbology —
or as Symbol layer symbology —. If you have used symbol layers, it is recommended to use the second setting.

Inverted Polygon
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Layer Properties - majrivers | Style

o

‘. General | Rule-based

Label

Rule Min. scale Max. scale Count D

w style

- v [ Aniak River

"DECRIPTION" = 'Aniak River'

@7 Labels &  "LENGTH" <2000
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@ = Other rivers
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Rendering
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ELSE
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4 .
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v
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fi Metadata
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Figure 12.16

Layer Properties - airports | Style

N

. General | Point displacement = |

0
| Normal | Feature blending mode | Normal =
Apply Cancel [ OK ]
: Rule-based Symbolizing options A
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Figure 12.17: Point displacement dialog

Layer transparency A 0
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Inverted polygon renderer allows user to define a symbol to fill in outside of the layer’s polygons. As before you
can select subrenderers. These subrenderers are the same as for the main renderers.

Layer Properties - regions | Style

>, General nverted polygons _+

& style Sub renderer: % single symbol =
€3 Labels Merge polygons before rendering (slow)
B Fields Unit Millimeter 2
, Transparency 33% === -|
4 Rendering
Color -
- Display
Symbols in group v | Open Library
{;@ Actions v [ | Fill
& Joins simple Fill
] Diagrams corners diagonal ac.\ttea .green. land water wine
ri Metadata
® | = a | - Save Advanced ~
» Layer rendering
Help Style = Apply Cancel || OK |

)

Figure 12.18: Inverted Polygon dialog Q

Tip: Switch quickly between styles

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

Heatmap

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

Color Picker

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

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

color wheel color swatches ‘5’ color picker
s or .

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

;
With |E| colorramp o1 ywigh A color wheel you can browse to all possible color combinations. There are other

12.3. Dialogul Proprietailor Vectoriale 89



QGIS User Guide, Release 2.8

Select color

= © EH /

100%
69% .
23 .
0 .
175 2
L 00%

Currenk
old

Reset Cancel [ OK J

Figure 12.19: Color picker ramp tab s}

possibilities though. By using color swatches you can choose from a preselected list. This selected list is
populated with one of three methods: Recent colors, Standard colors or Project colors

select color

CRCRCRE: + I i
[Recenteolors PEEESER_ JEC
standard colors v I
Project colors

W #osbrid P
B o | o

#FF5500 B

#b400b4 Opacity S 00

% | == | HTML notation |#1700af

Current *‘ [ ]
old e | | s

Reset Cancel || OK |

175

Figure 12.20: Color picker swatcher tab )

Another option is to use the ﬁg’ color picker ywhich allows you to sample a color from under your mouse pointer at
any part of QGIS or even from another application by pressing the space bar. Please note that the color picker is
OS dependent and is currently not supported by OSX.

Tip: quick color picker + copy/paste colors

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

Copy color

Pick color
Choose color...

Figure 12.21: Quick color picker menu )

Randarea stratului

* 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.

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

12.3.2 Meniul Etichetelor

The " Labels core application provides smart labeling for vector point, line and polygon layers, and it only

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

o Text

* Formatare
e Tampon
 Fundal

e Umbrd

* Poziionare
* Randare

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

ab: . .
Start QGIS and load a vector point layer. Activate the layer in the legend and click on the ~ Layer Labeling Options
icon in the QGIS toolbar menu.

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

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

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

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

function. Use the g 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 Cig 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 g 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 XY, 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 orienta-

tion of the label. If you choose the g Use global shadow checkbox, then the zero point of the angle is always
oriented to the north and doesn’t depend on the orientation of the label. You can influence the appearance of the
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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 “2! Offser from point
setting, you now have the option to use Quadrants to place your label. Additionally, you can alter the angle of
the label placement with the Rotation setting. Thus, a placement in a certain quadrant with a certain rotation is
possible. In the priority section you can define with which priority the labels are rendered. It interacts with labels
of the other vector layers in the map canvas. If there are labels from different layers in the same location then the
label with the higher priority will be displayed and the other will be left out.

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

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

and to . Discourage labels from covering features.

& Label this layer with | NAME v||€ L%
w Text/Buffer sample
Lorem lpsum | | i
Lorem Ipsum| o = 5
ebe Text Text style
ab :
¢ Formatting || -, DejaVu Sans € R
abe Buffer
@ Background| | gryle SK=N
-/ Shadow
#» Placement u g (58 & &
/ Rendering || size 9,0000 R =S
Points 3| Bl wmwmem AAF
INTL
Color I - €
Transparency (=) 0% R =8
@ELSON AFB
Type case No change SR8
Spacing letter |0,0000 &
—— T ward |0 nnnn RS
Apply Cancel | [ OK a2

U e d0 | v | [ Render @ EPSG2964 @

Figure 12.22: Smart labeling of vector point layers )

Labeling line layers

The first step is to activate the g Label this layer checkbox in the Label settings tab and select an attribute column
to use for labeling. Click &-- if you want to define labels based on expressions - See labeling_with_expressions.
After that, you can define the text style in the 7ext menu. Here, you can use the same settings as for point layers.

Also, in the Formatting menu, the same settings as for point layers are possible.

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

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

In the Placement menu, you find special settings for line layers. The label can be placed “&! Parallel, ' Curved
or '/ Horizontal. With the "2 Parallel and - Curved option, you can define the position . Above line, &
On line and o Below line. 1t’s possible to select several options at once. In that case, QGIS will look for the
optimal position of the label. Remember that here you can also use the line orientation for the position of the label.
Additionally, you can define a Maximum angle between curved characters when selecting the '~/ Curved option
(see Figure_labels_2).

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

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

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

Layer labeling settings

[ Label this layer with | NAM v € L%

¥ Text/Buffer sample

' !
Lorem Ipsum -

] .

e

- ; Px\\‘f-?

Lorem Ipsum ® - = d\ﬁ{
_nJER
Qe
e Text Placement " S
% Formatting
abe Buffer - ; .
{ | @ Background ® Parallel Curved Horizontal
» Shadow
¢ Placement || position & Aboveline [1 Online [ Below line
~ Rendering [& Line orientation dependent position
Distance |0,0000 &
-
IVER
Millimeter -la CHENAR C\,‘gﬂP
Repeat | 0,0000 . EL '“
Millimeter .|
L CLEAR CREEK
| Apply cancel oK v |  Render @ EPSG2964 @

Figure 12.23: Smart labeling of vector line layers )

Labeling polygon layers

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

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

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

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

In the “&/ 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/ visible 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, o Above line, o On line, i Below line and i Line orientation dependent position
are possible.

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

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

The entries in the Rendering menu are the same as for line layers. You can also use Suppress labeling of features
smaller than in the Feature options. Define labels based on expressions

= = o ~ ) i , .....
D £} g 4 '!') ;: c; L s g & ﬂ\k *
=1 o = .
v | < I - m 2 Layer labeling settings
L_ A e ©9 9 @ & Label this layer with | F_cODE
Ve Layers ¥ Text/Buffer sample
e @ s TE@E f
Lorem Ipsum N
'O | . airports | |
(7] & [] swamp
G & [ grassland -
f% @ — trails Lorem Ipsum 9 = =
|| @ storagep
R @ railroads sbe Text placement
| @ ab i -
@ - p?Pp <'c Formatling | @ offset from centroid Horizontal (slow)
| — pipelines sbe Buffer )
majrivers @ sackground Around centroid Free (slow)
W - rivers “ ) Shadow O Using perimeter
=3 & M alaska g Centroid @ visible polygon (' whole polygon (=8
9 & M builtups " / Rendering — R
[ & M akes Force point inside polygon
q\/: - = trees Quadrant | @bd || Gbe || @Bel | S,
&  regions —
<@be| | | ¢abg] || (@b
& [ tundra £,
(abe| || (b || G@bg
W Coordinate: -943611,632722 Offset X,Y | 0,0000 .| 10,0000 =
Apply Cancel | |0 OK

Figure 12.24: Smart labeling of vector polygon layers )

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

dialog. In figure_labels_4 you see a sample expression to label the alaska regions with name and area size, based
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on the field ‘NAME_2’, some descriptive text and the function ‘$area()’ in combination with ‘format_number()’
to make it look nicer.

o Expression based label

Function list Selected function help
search sarea
2Cal il
¥ Geometry *| | Arguments
xat [
| | None |
yat L
Example
Slength . )
Sperimeter .| |Farea — 42 :

w Operators

Expression
'Region: ' || "NAME_2"

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

Region: Aleutians East

Outputpreview:  , rea: 192 708,710 km?

| cancel ,[ oK

Figure 12.25: Using expressions for labeling )

Expression based labeling is easy to work with. All you have to take care of is, that you need to combine all
elements (strings, fields and functions) with a string concatenation sign ‘I’ and that fields a written in “double
quotes” and strings in ‘single quotes’. Let’s have a look at some examples:

# label based on two fields ’'name’ and ’'place’ with a comma as separater
llname" ‘ | 14 , 14 | | "place"

-> John Smith, Paris

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

-> My name 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 || 'm?’

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

# 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 of functions available to create simple and very
complex expressions to label your data in QGIS. See Expresii chapter for more information and examples on
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expressions.
Using data-defined override for labeling

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

example using the data-defined override function for the HEMove label 1 ction (see figure_labels_5 ).

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

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

3. Look for the Data defined entries. Click the \= icon to define the field type for the Coordinate. Choose
‘xlabel” for X and ‘ylabel’ for Y. The icons are now highlighted in yellow.

4. Transfocare cétre un lac.
5. Go to the Label toolbar and click the afﬁ]} 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.

D BRLR (O%pLouPLLLS & H. - B
/B RRRD

) &2 o0 @ G o § [& Label this layer with | F_CODE

v Layers ¥ Text/Buffer sample
o @ = FTEGE (
Lorem Ipsum
'D | 4 airports | |
) & [] swamp
@ & [ grassland 5
/% @ — trails Lorem Ipsum i Z
| @ storagep
R @ railroads abe Text Placement
@ © popp "t Formatting
| — pipelines sbe Buffer

& — majrivers ¥ Data defined

- & — rivers
&3 & [ alaska
9 & [ builtups
@ & W lakes
5o &  trees

@ Background
| |\ shadow Coordinate X € Y €

4 Placement
_/ Rendering

Alignment S =

Rotation 4=, [ Preserve data rotation values

= regions o

& M tundra ¥ Priority

= - — Low ; High
% Coordinate: -943611,632722 . . . . . d . . " " .

‘ Apply Cancel || OK

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

12.3.3 Meniul Campurilor

Within the Fields menu, the field attributes of the selected dataset can be manipulated. The buttons =&
New Column 5,4 [ Delete Column a1 he used when the dataset is in &/ Editing mode,
Widget de Editare

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]
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Figure 12.27: Move labels 42

Layer Properties - lakes | Fields

_ General Attribute editor layout: | Autogenerate 8 Python Init Function |
% sule e [ © edic widget Properties xlabel fakes) |
v & .
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d - Name alm fcation & Label on top
Fields =0 ¢ Color
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Rendering =1  NAMES shumeration either a slider or a spin box.
File Name .
® pisplay = 2 | AREA_MI| Hidden |Editable B
— Photo
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Figure 12.28: Dialog to select an edit widget for an attribute column 42
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button, a dialog opens, where you can define different widgets. These widgets are:

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

* 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.

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

» Date/Time: Displays a line field which can open a calendar widget to enter a date, a time or both. Column
type must be text. You can select a custom format, pop-up a calendar, etc.

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

¢ File name: Simplifies the selection by adding a file chooser dialog.
¢ Hidden: A hidden attribute column is invisible. The user is not able to see its contents.
* Photo: Field contains a filename for a picture. The width and height of the field can be defined.

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

* Relation Reference: This widged lets you embed the feature form of the referenced layer on the feature
form of the actual layer. See Creating one to many relations.

» Text edit (default): This opens a text edit field that allows simple text or multiple lines to be used. If you
choose multiple lines you can also choose html content.

» Unique values: You can select one of the values already used in the attribute table. If ‘Editable’ is activated,
a line edit is shown with autocompletion support, otherwise a combo box is used.

* UUID Generator: Generates a read-only UUID (Universally Unique Identifiers) field, if empty.

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.

* Value Relation: Offers values from a related table in a combobox. You can select layer, key column and
value column.

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

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

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

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

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

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

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

\-..._,___ General Attribute editor layout: | Drag and drop designer ; Python Init Function

|

= Style v Fields Label
B ® + Position
ELES o = ele
— id ~ Name Type Type name Lengt|” — time
~ Fields _ . . 1] magvar
9  |urlname Qstring string 0 — geoidheight
O oisplay = 10 |sym QSkring String 0 = ¥ Description
& Acti — , ) i name
v Actions 11 |type QsString String 0 cmt
: - = desc
1’ Joins src
IE® Dpiagrams ErTL
q Metadata ™ Add tab or group for waypoints urlname
= Symbology Type
= Create category [Accuracy l as sym
@® atab type

) agroup in container

= | Cancel _|[ QoK |

p Relations
Suppress attribute Form pop-up after feature creation | Default = |

| Help || style ~| | Apply || Cancel _|[ OK I

Figure 12.29: Dialog to create categories with the Attribute editor layout

12.3.4 Meniu General

% Use this menu to make general settings for the vector layer. There are several options available:
Informaii despre strat

* Change the display name of the layer in displayed as

* Define the Layer source of the vector layer

¢ Define the Data source encoding to define provider-specific options and to be able to read the file
Sistem de Coordonate de Referina

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

* Create a Spatial Index (only for OGR-supported formats)

* Update Extents information for a layer
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@ waypoints - Feature Attributes

Position || Descripkion|| Accuracy

name
cmt NULL
desc NULL
src

URL

url

urlname | NULL

Symbology Type

sym NULL

type NULL
Cancel

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

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

. Scale dependent visibility

* You can set the Maximum (inclusive) and Minimum (exclusive) scale. The scale can also be set by the
[Current] buttons.

Feature subset

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

12.3.5 Meniul de Randare

QGIS 2.2 introduces support for on-the-fly feature generalisation. This can improve rendering times when drawing

many complex features at small scales. This feature can be enabled or disabled in the layer settings using the g
Simplify geometry option. There is also a new global setting that enables generalisation by default for newly
added layers (see section Optiuni). 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.

12.3.6 Meniul de Afiare

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 — MapTips. Figure Display 1 shows an example of HTML code.
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Layer Properties - regions | General

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

% style

Layer source DOS1/Alexandre/Dropbox/Trabalho/QGIS/qqis_sample_data/shapefiles/regions.shp
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Figure 12.31: General menu in vector layers properties dialog 42

Layer Properties - regions | Display

Map Tip display text
() Field

% style

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

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

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

E= Fields

¢ Rendering

Display
@ Actions

+ & Joins
| Insert expression... | | NAME_2 : | | Insert field |

= Diagrams

Q‘ Metadata | Load Style ... J | Save As Default | | Restore Default style | | Save Style v

Help | Apply || Cancel | oK J

>

Figure 12.32: HTML code for map tip &2
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Name of feature: Dillingham

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

Figure 12.33: Map tip made with HTML code A

12.3.7 Meniul Actiunilor

57
@L} QGIS provides the ability to perform an action based on the attributes of a feature. This can be used to
perform any number of actions, for example, running a program with arguments built from the attributes of a
feature or passing parameters to a web reporting tool.

Actions are useful when you frequently want to run an external application or view a web page based on one or
more values in your vector layer. They are divided into six types and can be used like this:

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

* Mac, Windows and Unix actions are visible only on the respective platform (i.e., you can define three ‘Edit’
actions to open an editor and the users can only see and execute the one ‘Edit’ action for their platform to
run the editor).

There are several examples included in the dialog. You can load them by clicking on [Add default actions]. One
example is performing a search based on an attribute value. This concept is used in the following discussion.

Defining Actions

Attribute actions are defined from the vector Layer Properties dialog. To define an action, open the vector Layer
Properties dialog and click on the Actions menu. Go to the Action properties. Select ‘Generic’ as type and provide
a descriptive name for the action. The action itself must contain the name of the application that will be executed
when the action is invoked. You can add one or more attribute field values as arguments to the application. When
the action is invoked, any set of characters that start with a % followed by the name of a field will be replaced by
the value of that field. The special characters %% will be replaced by the value of the field that was selected from
the identify results or attribute table (see using_actions below). Double quote marks can be used to group text into
a single argument to the program, script or command. Double quotes will be ignored if preceded by a backslash.

If you have field names that are substrings of other field names (e.g., col1l and co110), you should indicate that
by surrounding the field name (and the % character) with square brackets (e.g., [$c0110]). This will prevent
the $co110 field name from being mistaken for the $col1 field name with a 0 on the end. The brackets will be
removed by QGIS when it substitutes in the value of the field. If you want the substituted field to be surrounded
by square brackets, use a second set like this: [ [$c01101]].

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
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Layer Properties - grassland | Actions
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Add to action list |  Update selected action

Help Style  ~ Apply cancel || oK |

Figure 12.34: Overview action dialog with some sample actions o)

the values of these fields can be used in the action with % (Derived) .X and % (Derived) .Y. The derived
attributes are only available from the Identify Results dialog box, not the Attribute Table dialog box.

Two example actions are shown below:
* konqueror http://www.google.com/search?g=%nam
* konqueror http://www.google.com/search?g=%%

In the first example, the web browser konqueror is invoked and passed a URL to open. The URL performs a
Google search on the value of the nam field from our vector layer. Note that the application or script called
by the action must be in the path, or you must provide the full path. To be certain, we could rewrite the first
example as: /opt/kde3/bin/konqueror http://www.google.com/search?g=%nam. This will
ensure that the konqueror application will be executed when the action is invoked.

The second example uses the %% notation, which does not rely on a particular field for its value. When the action
is invoked, the %% will be replaced by the value of the selected field in the identify results or attribute table.
Using Actions

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

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

If you are invoking an action that uses the $% 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 com-

mand (so it will only work on o) or perhaps X). The layer in question has fields for a species name taxon_name,
latitude 1at and longitude 1ong. We would like to be able to make a spatial selection of localities and export
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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"

After selecting a few localities and running the action on each one, opening the output file will show something
like this:

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 1 akes 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. Asigurai-va ca stratul 1akes este incarcat.

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. Clic pe meniul Actions.
4. Introducei un nume pentru aciune, cum ar fi Google Search.

5. For the action, we need to provide the name of the external program to run. In this case, we can use Firefox.
If the program is not in your path, you need to provide the full path.

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?g=

7. The text in the Action field should now look like this: firefox http://google.com/search?g=

8. Click on the drop-down box containing the field names for the 1akes layer. It’s located just to the left of
the [Insert Field] button.

9. From the drop-down box, select ‘NAMES’ and click [Insert Field].
10. Aciunea textului dvs. acum arati astfel:
firefox http://google.com/search?g=%NAMES

11. Pentru a finaliza aciunea, facei clic pe butonul [Add to action list].
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?gq=%NAMES
We can now use the action. Close the Layer Properties dialog and zoom in to an area of interest. Make sure the
lakes layer is active and identify a lake. In the result box you’ll now see that our action is visible:

When we click on the action, it brings up Firefox and navigates to the URL
http://www.google.com/search?q=Tustumena. It is also possible to add further attribute fields to the ac-
tion. Therefore, you can add a + to the end of the action text, select another field and click on [Insert Field]. In
this example, there is just no other field available that would make sense to search for.

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

There are all kinds of uses for actions. For example, if you have a point layer containing locations of images or
photos along with a file name, you could create an action to launch a viewer to display the image. You could also
use actions to launch web-based reports for an attribute field or combination of fields, specifying them in the same
way we did in our Google search example.

We can also make more complex examples, for instance, using Python actions.
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Identify Results ®
I E MW E %
Feature Value
v lakes
¥ cat 13
» (Derived)
¥ (Actions)
=] View feature form
=5 Google search
cat 13
NAMES Naknek Lake
AREA_MI 226.000
xlabel -421961
ylabel 3163143
rotation 338
Mode |Current layer +| ["] Auto open form
Help

Figure 12.35: Select feature and choose action A

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

command = "firefox";

imagerelpath = "images_test/test_image. jpg";

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

import os.path;

layerpath = layer.source() if layer.providerType() == 'ogr’
else (ggis.core.QgsDataSourceURI (layer.source ()) .database ()
if layer.providerType () == ’'spatialite’ else None);

path = os.path.dirname (str (layerpath));
image = os.path.join(path, imagerelpath);
import subprocess;

subprocess.Popen( [command, image ] );

We just have to remember that the action is one of type Python and the command and imagerelpath variables must
be changed to fit our needs.

But what about if the relative path needs to be relative to the (saved) project file? The code of the Python action
would be:

command="firefox";

imagerelpath="images/test_image. jpg";
projectpath=ggis.core.QgsProject.instance () .fileName () ;

import os.path; path=os.path.dirname (str (projectpath)) if projectpath != ’’ else None;
image=os.path. join (path, imagerelpath);

import subprocess;

subprocess.Popen( [command, image ] );

Another Python action example is the one that allows us to add new layers to the project. For instance, the
following examples will add to the project respectively a vector and a raster. The names of the files to be added to
the project and the names to be given to the layers are data driven (filename and layername are column names of
the table of attributes of the vector where the action was created):

ggis.utils.iface.addVectorLayer (’ /yourpath/[% "filename" %].shp’,’ [%$ "layername" %]7,
14 Ogrl )

To add a raster (a TIF image in this example), it becomes:
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ggis.utils.iface.addRasterLayer (/' /yourpath/[%$ "filename" %].tif’,’ [%$ "layername" %]
")

12.3.8 Meniul imbinarilor

e

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

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

QGIS currently has support for joining non-spatial table formats supported by OGR (e.g., CSV, DBF and Excel),
delimited text and the PostgreSQL provider (see figure_joins_1).

% General Join layer Join Field Target field  Memory cache Prefix Joined fields
7 Style
Labels ~ Add vector join
Fields : - .
Join layer regions &
Rendering Join field NAME_1 -
 Display Target field NAME -
@ Actions Cache join layer in virtual memory
— ’ . S
.4 Joins Create attribute index on join field
w» [ Choose which fields are joined
IE® piagrams
3 B NAME_1
7 Metadata & NAME 2
] HAsC 2
] TYPE_2

v Custom field name prefix

[regionsj ]
Cancel OK
Help Style ~ Apply cancel | [INOKE

Figure 12.36: Join an attribute table to an existing vector layer o)

in plus, adidugarea dialogului de imbinare vectoriali vi permite si:
. & Cache join layer in virtual memory
. & Create attribute index on the join field
. & Alegei campurile care vor fi imbinate

* Create a g Custom field name prefix

12.3. Dialogul Proprietailor Vectoriale 107



QGIS User Guide, Release 2.8

12.3.9 Meniul Diagramelor

The Diagrams menu allows you to add a graphic overlay to a vector layer (see figure_diagrams_1).
The current core implementation of diagrams provides support for pie charts, text diagrams and histograms.
The menu is divided into four tabs: Appearance, Size, Postion and Options.

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

Layer Properties - climate | Diagrams

. General & Display diagrams
% style Diagram type | abc Text diagram 3 | Priority: Low [} High
€= Labels Appearance | Size | Position = Options
E= Fields [ Fixed size | 18,00000 :
- Display Size units | mm |
@ Actions Scale linearly be 0 and the following attribute value / diagram size:
Attribute E. Find maximum value 50 Scale
» 4 Joins
. all diagram
[ Diagrams
Metadata
Attributes
Available attributes Assigned attributes
Attribute Attribute Color
"ID" T_F_JAN
"STATION" [ €~ | T Fau
"T_F_JAN" = T_F_MEAN
"TE UL | ® |
"T_F_MEAN" I_ = _I L
| Load Style ... J Save As Default | | Restore DefaultStyle | | Save Style ¥
| Help | _ Apply || cCancel [ oK |

Figure 12.37: Vector properties dialog with diagram menu s}

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 Date eantion).

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. Dublu clic pe stratul climate din legenda hdrii, pentru a deschide fereastra de dialog a Proprietdilor
Stratului.

3. Click on the Diagrams menu, activate 'Display diagrams, and from the Diagram type 1% 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.

5. In the Position tab, placement could be set to ‘Around Point’.
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6. In the diagram, we want to display the values of the three columns T_F_JAN, T_F_JUL and T_F_MEAN.
First select T_F_ JAN as Attributes and click the @ button, then T_F_ JUL, and finally T_F_MEAN.

7. Now click [Apply] to display the diagram in the QGIS main window.

8. You can adapt the chart size in the Size tab. Deactivate the 4 Fixed size and set the size of the diagrams on
the basis of an attribute with the [Find maximum value] button and the Size menu. If the diagrams appear

too small on the screen, you can activate the . Increase size of small diagrams checkbox and define the
minimum size of the diagrams.

9. Change the attribute colors by double clicking on the color values in the Assigned attributes field. Fig-
ure_diagrams_2 gives an idea of the result.

10. in cele din urma, facei clic pe [OK].

McGrath nﬁ”
JAE RN .

(o0 ) ®ralkeetna
:,__,/ ‘Ang&gmge
7 16 %
[ oo |
\ 59 /)
\,__,//
Jfomer
7 23

King Salmon L
‘/ 15\ 38
|56 Jeodiak
i

Figure 12.38: Diagram from temperature data overlayed on a map )

Remember that in the Position tab, a g Data defined position of the diagrams is possible. Here, you can use
attributes to define the position of the diagram. You can also set a scale-dependent visibility in the Appearance
tab.

The size and the attributes can also be an expression. Use the &-- button to add an expression. See Expresii
chapter for more information and example.

12.3.10 Meniu Metadate

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 Extents table provides you with layer
extent information and the Layer Spatial Reference System, which is information about the CRS of the layer. This
is a quick way to get information about the layer.

Additionally, you can add or edit a title and abstract for the layer in the Description section. It’s also possible to
define a Keyword list here. These keyword lists can be used in a metadata catalogue. If you want to use a title from
an XML metadata file, you have to fill in a link in the DataUrl field. Use Attribution to get attribute data from an
XML metadata catalogue. In MetadataUrl, you can define the general path to the XML metadata catalogue. This
information will be saved in the QGIS project file for subsequent sessions and will be used for QGIS server.
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Layer Properties - regions | Metadata

e » Description

.. General
p Attribution
= style
» Metadataurl
€7 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
& Actions
* Editing capabilities of this layer
: Joins
Add Features, Delete Features, Change Attribute Values, Add Attributes, Create Spatial Index,
IER pi agrams Fast Access to Features at ID, Change Geometries
Extents
@ Metadata
In layer spatial reference system units
¥Min yMin -7117451 88 1357479 18 - ¥Max vMax 1R7R4433 N9 99R1531 AN &
, Load Style ... || Save AsDefault || Restore DefaultStyle | | Save Style v |
| Help | __Apply || cancel || OK

Figure 12.39: Metadata menu in vector layers properties dialog )

12.4 Expresii

The Expressions feature are available through the field calculator or the add a new column button in the attribut
table or the Field tab in the Layer properties ; through the graduaded, categorized and rule-based rendering in the

Style tab of the Layer properties ; through the expression-based labeling ==/ in the | Labeling core application
; through the feature selection and through the diagram tab of the Layer properties as well as the Main properties
of the label item and the Atlas generation tab in the Print Composer.

They are a powerful way to manipulate attribute value in order to dynamically change the final value in order to
change the geometry style, the content of the label, the value for diagram, select some feature or create virtual
column.

12.4.1 Lista Functiilor

The Function List contains functions as well as fields and values. View the help function in the Selected Func-
tion Help. In Expression you see the calculation expressions you create with the Function List. For the most
commonly used operators, see Operators.

In the Function List, click on Fields and Values to view all attributes of the attribute table to be searched. To add
an attribute to the Field calculator Expression field, double click its name in the Fields and Values list. Generally,
you can use the various fields, values and functions to construct the calculation expression, or you can just type it
into the box. To display the values of a field, you just right click on the appropriate field. You can choose between
Load top 10 unique values and Load all unique values. On the right side, the Field Values list opens with the
unique values. To add a value to the Field calculator Expression box, double click its name in the Field Values
list.

The Operators, Math, Conversions, String, Geometry and Record groups provide several functions. In Operators,
you find mathematical operators. Look in Math for mathematical functions. The Conversions group contains
functions that convert one data type to another. The String group provides functions for data strings. In the
Geometry group, you find functions for geometry objects. With Record group functions, you can add a numeration
to your data set. To add a function to the Field calculator Expression box, click on the > and then double click the
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function.

Operatori

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
as%$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=>, 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
a !'=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
| 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, take
care to not be confused with simple
quote, see below
"string’ a string value, take care to not be
confused with double quote, see above
NULL null value
a IS NULL a has no wvalue
a IS NOT NULL a has a value
a IN (valuel[,valuel]) a is below the values listed
a NOT IN (valuel[,valuel) a is not below the values listed

Cateva exemple:
¢ Imbina un ir cu o valoare din numele unei coloane:

"My feature’s id is: ’ || "gid"

e Testai daca atributul campului “description” incepe cu irul ‘Hello’ (notai poziia caracterului %):

"description" LIKE ’Hello%’

Condiionari

Acest grup conine funcii care gestioneaza verificdrile condiionale din expresii.

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
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expression list
regexp_match returns true if any part of a string matches
the supplied regular expression

Cateva exemple:

 Trimite Tnapoi o valoare Tn cazul in care prima condiie este adevdratd, altfel, transmite o altd valoare:

CASE WHEN "software" LIKE ’%QGIS%’ THEN 'QGIS’ ELSE ’'Other’

Funciile Matematice

Acest grup conine funcii matematice (ex.: rdddcina patratd, sin i cos).

sgrt (a) square root of a

abs returns the absolute value of a number

sin(a) sine of a

cos (a) cosine of a

tan (a) tangent of a

asin(a) arcsin of a

acos (a) arccos of a

atan (a) arctan of a

atan2 (y, x) arctan of y/x using the signs of the two
arguments to determine the quadrant of the
result

exp exponential of a value

1n value of the natural logarithm of the passed
expression

loglo 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

scale_linear

scale_exp

range
transforms a given value from an input
domain to an output

range using linear interpolation
transforms a given value from an input
domain to an output

range using an exponential curve

floor rounds a number downwards
ceil rounds a number upwards

Spi pi as value for calculations
Conversii

Acest grup conine funcii pentru transformarea dintr-un tip de datd in altul (ex.: din ir In intreg, din intreg 1n ir).

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
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todate
totime
tointerval

Funcii pentru Data i Ora

converts a string into Qt data type

converts a string into Qt time type

converts a string to an interval type (can be
used to take days, hours, months, etc. off a
date)

Acest grup conine funcii care gestioneaza datele calendaristice i ora.

Snow current date and t

age difference between

year extract the year p
an interval

month extract the month
from an interval

week extract the week n
from an interval

day extract the day fr
interval

hour extract the hour f
of hours from an i

minute extract the minute
of minutes from an

second extract the second

of minutes from an

Cateva exemple:

ime
two dates
art from a date, or the number of years from

part from a date, or the number of months

umber from a date, or the number of weeks

om a date, or the number of days from an

rom a datetime or time, or the number
nterval
from a datetime or time, or the number
interval
from a datetime or time, or the number
interval

¢ Obine luna i anul curente, in formatul “10/2014”

month ($Snow) || "/’ || year ($now)

Funcii pentru iruri

Acest grup conine funcii care opereaza

lower
upper

title
trim
wordwrap

length
replace

regexp_replace (a,this, that)
regexp_substr
substr (xax, from, len)

concat

strpos

left

right

asupra irurilor, (de ex: Tnlocuirea, conversia in majuscule).

convert string a to lower case

convert string a to upper case

converts all words of a string to title
case (all words lower case with leading
capital letter)

removes all leading and trailing white
space (spaces, tabs, etc.) from a string
returns a string wrapped to a maximum/
minimum number of characters

length of string a

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

returns a part of a string

concatenates several strings to one
returns the index of a regular expression
in a string

returns a substring that contains the n
leftmost characters of the string

returns a substring that contains the n
rightmost characters of the string
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rpad returns a string with supplied width padded
using the fill character

lpad returns a string with supplied width padded
using the fill character

format formats a string using supplied arguments

format_number returns a number formatted with the locale

separator for thousands (also truncates the
number to the number of supplied places)

format_date formats a date type or string into a custom
string format

Funciile Culorilor

Acest grup conine funcii pentru manipularea culorilor.

color_rgb returns a string representation of a color based on its
red, green, and blue components

color_rgba returns a string representation of a color based on its
red, green, blue, and alpha (transparency) components

ramp_color returns a string representing a color from a color ramp

color_hsl returns a string representation of a color based on its
hue, saturation, and lightness attributes

color_hsla returns a string representation of a color based on its
hue, saturation, lightness and alpha (transparency)
attributes

color_hsv returns a string representation of a color based on its
hue, saturation, and value attributes

color_hsva returns a string representation of a color based on its
hue, saturation, wvalue and alpha (transparency) attributes

color_cmyk returns a string representation of a color based on its
cyan, magenta, yellow and black components

color_cmyka returns a string representation of a color based on its

cyan, magenta, yellow, black and alpha (transparency)
components

Funcii Geometrice

Acest grup conine funcii care opereazd asupra geometriei obiectelor (de ex.: lungimea, suprafaa).

Sgeometry returns the geometry of the current feature (can be used
for processing with other functions)

Sarea returns the area size of the current feature

$length returns the length size of the current feature

Sperimeter returns the perimeter length of the current feature

$x returns the x coordinate of the current feature

Sy returns the y coordinate of the current feature

xat retrieves the nth x coordinate of the current feature.
n given as a parameter of the function

yat retrieves the nth y coordinate of the current feature.
n given as a parameter of the function

xmin returns the minimum x coordinate of a geometry.
Calculations are in the Spatial Reference System of this
Geometry

xXmax returns the maximum x coordinate of a geometry.
Calculations are in the Spatial Reference System of this
Geometry

ymin returns the minimum y coordinate of a geometry.
Calculations are in the Spatial Reference System of this
Geometry

ymax returns the maximum y coordinate of a geometry.
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geomE' romWKT
geomE' romGML
bbox
disjoint
intersects
touches

Ccrosses

contains

overlaps

within
buffer

centroid
bounds

bounds_width

bounds_height

convexHull

difference
distance
intersection
symDifference

combine
union

geomToWKT

geometry
transform

Calculations are in the Spatial Reference System of this
Geometry

returns a geometry created from a well-known text (WKT)
representation

returns a geometry from a GML representation of geometry

returns 1 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 i1f the geometries have at least one point in
common, but their interiors do not intersect

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 a geometry which represents the bounding box of
an input geometry. Calculations are in the Spatial
Reference System of this Geometry.

returns the width of the bounding box of a geometry.
Calculations are in the Spatial Reference System of
this Geometry.

returns the height of the bounding box of a geometry.
Calculations are in the Spatial Reference System of
this 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

returns the feature’s geometry

returns the geometry transformed from the source CRS to
the dest CRS

Funciile inregistrarilor

Acest grup conine funcii care opereaza asupra identificatorilor de Inregistrare.

Srownum
Sid

Scurrentfeature

returns the number of the current row

returns the feature id of the current row
returns the current feature being evaluated.
This can be used with the ’attribute’ function
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to evaluate attribute values from the current

feature.
Sscale returns the current scale of the map canvas
Suuid generates a Universally Unique Identifier (UUID)
for each row. Each UUID is 38 characters long.
getFeature returns the first feature of a layer matching a
given attribute value.
attribute returns the value of a specified attribute from
a feature.
Smap returns the id of the current map item if the map

is being drawn in a composition, or "canvas" if
the map is being drawn within the main QGIS
window.

Fields and Values

Contains a list of fields from the layer. Sample values can also be accessed via right-click.

Select the field name from the list, then right-click to access a context menu with options to load sample values
from the selected field.

Fields name should be double-quoted. Values or string should be simple-quoted.

12.5 Editarea

QGIS supports various capabilities for editing OGR, SpatiaLite, PostGIS, MSSQL Spatial and Oracle Spatial
vector layers and tables.

Note: Procedura pentru editarea straturilor GRASS este diferitd - a se vedea seciunea Digitizarea i editarea unui
strat vectorial GRASS pentru detalii.

Tip: Editari Concurente

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.

12.5.1 Setarea Toleranei Acroarii i Cautarea Razei

Before we can edit vertices, we must set the snapping tolerance and search radius to a value that allows us an
optimal editing of the vector layer geometries.

Toleranta de acroare

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 — R Options. On Mac, go
to QGIS — X 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
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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.

(] Snapping options

Snapping mode |Advanced =

~  Layer Mode Tolerance Units Avoid intersect |-
airports to vertex and segment = | 10.00000 - | pixels =
& alaska to vertex < |/ 10.00000 - || pixels ol
-~ lakes to vertex and segment * || 0.00000 layer units = |[
& majrivers to vertex 2| 1000.00000 - |mapunits = L
& Enable topological editing [ Enable snapping on intersection Apply Cancel | | oK |

Figure 12.40: Edit snapping options on a layer basis (Advanced mode) )

The Snapping options enables you to make a quick and simple general setting for all layers in the project so that
the pointer snaps to all existing vertices and/or segments when using the ‘All layers’ snapping mode. In most cases
it is sufficient to use this snapping mode.

It is important to consider that the per-layer tolerance in ‘map units’ was actually in layer units. So if working
with a layer in WGS84 reprojected to UTM, setting tolerance to 1 map unit (i.e. 1 meter) wouldn’t work correctly
because the units would be actually degrees. So now the ‘map units’ has been relabeled to ‘layer units’ and the
new entry ‘map units’ operates with units of the map view. While working with ‘on-the-fly’ CRS transformation
it is now possible to use a snapping tolerance that refers to either the units of the reprojected layer (setting ‘layer
units’) or the units of the map view (setting ‘map units’).

Raza de cautare

Search radius is the distance QGIS uses to search for the closest vertex you are trying to move when you click
on the map. If you aren’t within the search radius, QGIS won’t find and select any vertex for editing, and it will
pop up an annoying warning to that effect. Snap tolerance and search radius are set in map units or pixels, so you
may find you need to experiment to get them set right. If you specify too big of a tolerance, QGIS may snap to the
wrong vertex, especially if you are dealing with a large number of vertices in close proximity. Set search radius
too small, and it won’t find anything to move.

The search radius for vertex edits in layer units can be defined in the Digitizing tab under Settings — X Options.
This is the same place where you define the general, project- wide snapping tolerance.

12.5.2 Zooming and Panning

Before editing a layer, you should zoom in to your area of interest. This avoids waiting while all the vertex markers
are rendered across the entire layer.

Apart from using the pan apd = zoom-n / g zoom-out joong on the toolbar with the mouse, navigating can also
be done with the mouse wheel, spacebar and the arrow keys.
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Zooming and panning with the mouse wheel

While digitizing, you can press the mouse wheel to pan inside of the main window, and you can roll the mouse
wheel to zoom in and out on the map. For zooming, place the mouse cursor inside the map area and roll it forward
(away from you) to zoom in and backwards (towards you) to zoom out. The mouse cursor position will be the
center of the zoomed area of interest. You can customize the behavior of the mouse wheel zoom using the Map
tools tab under the Settings — R Options menu.

Panning with the arrow keys

Panning the map during digitizing is possible with the arrow keys. Place the mouse cursor inside the map area,
and click on the right arrow key to pan east, left arrow key to pan west, up arrow key to pan north, and down arrow
key to pan south.

You can also use the space bar to temporarily cause mouse movements to pan the map. The PgUp and PgDown
keys on your keyboard will cause the map display to zoom in or out without interrupting your digitizing session.

12.5.3 Editarea topologica

Besides layer-based snapping options, you can also define topological functionalities in the Snapping options...
dialog in the Settings (or File) menu. Here, you can define ) Enable topological editing, and/or for polygon

layers, you can activate the column o Avoid Int., which avoids intersection of new polygons.
Editarea editarii topologice

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.

Evitarea intersectiilor pentru poligoanele noi

The second topological option in the = Avoid Int. column, called Avoid intersections of new polygons, avoids
overlaps in polygon mosaics. It is for quicker digitizing of adjacent polygons. If you already have one polygon,
it is possible with this option to digitize the second one such that both intersect, and QGIS then cuts the second
polygon to the common boundary. The advantage is that you don’t have to digitize all vertices of the common
boundary.

Activarea acroarii la intersecii

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

12.5.4 Digitizarea unui strat vectorial existent

By default, QGIS loads layers read-only. This is a safeguard to avoid accidentally editing a layer if there is a
slip of the mouse. However, you can choose to edit any layer as long as the data provider supports it, and the
underlying data source is writable (i.e., its files are not read-only).

In general, tools for editing vector layers are divided into a digitizing and an advanced digitiz-
ing toolbar, described in section Digitizare avansatd. You can select and unselect both under View
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—  Toolbars —. Using the basic digitizing tools, you can perform the following functions:
Pictograma | Scop Pictograma | Scop
--& Editdri curente .r Activarea/dezactivarea editdrii
L
® Adding Features: Capture Point Vo Adding Features: Capture Line
=)
Adding Features: Capture Polygon CE% Deplasarea Entitdii
=
IR Instrumentul Nod &3 tergere Selecie
=g g . o
Decupare Entitdi Copiere Entitdi
Lipire Entitdi m’ Salveazd modificdrile stratului

Editarea Tabelei: Bara instrumentelor de editare de bazd, pentru straturile vectoriale

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 by tton from the di gitizing 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.

Tip: Salvai cu Regularitate

Remember to m Save Layer Edits reoy]arly. This will also check that your data source can accept all the changes.

Adaugare Entitai

(4]
Add Feature \"ﬁ Add Feature Add Feature
b

L]
You can use the ® icons on the toolbar to put the QGIS cursor into

digitizing mode.

or

For each feature, you first digitize the geometry, then enter its attributes. To digitize the geometry, left-click on
the map area to create the first point of your new feature.

For lines and polygons, keep on left-clicking for each additional point you wish to capture. When you have
finished adding points, right-click anywhere on the map area to confirm you have finished entering the geometry
of that feature.

The attribute window will appear, allowing you to enter the information for the new feature. Figure_edit_2 shows
setting attributes for a fictitious new river in Alaska. In the Digitizing menu under the Settings — Options menu,

you can also activate Cif Suppress attributes pop-up windows after each created feature and Cif Reuse last entered

attribute values.
i Attributes - rivers

cat [| ]

F_CODEDESC |NULL

NAM MyNewRiver
F_CODE NewsShinyCode here
Cancel || OK |

Figure 12.41: Enter Attribute Values Dialog after digitizing a new vector feature )

With the Cﬁ Move Feature(s) joon on the toolbar, you can move existing features.
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Tip: Attribute Value Types

For editing, the attribute types are validated during entry. Because of this, it is not possible to enter a number into
a text column in the dialog Enter Attribute Values or vice versa. If you need to do so, you should edit the attributes
in a second step within the Attribute table dialog.

Current Edits

=]
This feature allows the digitization of multiple layers. Choose Save for Selected Layers to save all changes
you made in multiple layers. You also have the opportunity to k” Rollback for Selected Layers, so that the

digitization may be withdrawn for all selected layers. If you want to stop editing the selected layers, Q Cancel
for Selected Layer(s) is an easy way.

Aceleai funcii sunt disponibile pentru editarea tuturor straturilor proiectului.

Instrumentul Nod

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

o
the /% NodeTool 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 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 — RS 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.

Tip: Simbolurile Vertexului

The current version of QGIS supports three kinds of vertex markers: ‘Semi-transparent circle’, ‘Cross’ and ‘None’.
To change the marker style, choose N Options from the Settings menu, click on the Digitizing tab and select the
appropriate entry.

Operatiuni de baza

oy
Start by activating the / % Node Tool

of this feature.

and selecting a feature by clicking on it. Red boxes will appear at each vertex

* Selecting vertices: You can select vertices by clicking on them one at a time, by clicking on an edge to
select the vertices at both ends, or by clicking and dragging a rectangle around some vertices. When a
vertex is selected, its color changes to blue. To add more vertices to the current selection, hold down the
Ctrl key while clicking. Hold down Ctr1 or Shift when clicking to toggle the selection state of vertices
(vertices that are currently unselected will be selected as usual, but also vertices that are already selected
will become unselected).

* Adding vertices: To add a vertex, simply double click near an edge and a new vertex will appear on the
edge near to the cursor. Note that the vertex will appear on the edge, not at the cursor position; therefore, it
should be moved if necessary.

* Deleting vertices: After selecting vertices for deletion, click the Delete key. Note that you cannot use the
.
/& Node Tool {1, delete a complete feature; QGIS will ensure it retains the minimum number of vertices for

the feature type you are working on. To delete a complete feature use the 3 Pelete Selected (0]
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* Moving vertices: Select all the vertices you want to move. Click on a selected vertex or edge and drag in
the direction you wish to move. All the selected vertices will move together. If snapping is enabled, the
whole selection can jump to the nearest vertex or line.

Each change made with the node tool is stored as a separate entry in the Undo dialog. Remember that all operations
support topological editing when this is turned on. On-the-fly projection is also supported, and the node tool
provides tooltips to identify a vertex by hovering the pointer over it.

Taiere, Copiere i Lipire Entitai

Selected features can be cut, copied and pasted between layers in the same QGIS project, as long as destination
layers are set to ¢/ Teegleediting peforehand.

Features can also be pasted to external applications as text. That is, the features are represented in CSV format,
with the geometry data appearing in the OGC Well-Known Text (WKT) format.

However, in this version of QGIS, text features from outside QGIS cannot be pasted to a layer within QGIS. When
would the copy and paste function come in handy? Well, it turns out that you can edit more than one layer at a
time and copy/paste features between layers. Why would we want to do this? Say we need to do some work on a
new layer but only need one or two lakes, not the 5,000 on our big_lakes layer. We can create a new layer and
use copy/paste to plop the needed lakes into it.

Ca un exemplu, vom copia unele lacuri intr-un nou strat:

1. Incircai stratul din care dorii sd copiai (stratul sursd)

2. Incircai sau creai stratul in care dorii si copiai (stratul intd)
3. Incepei editarea stratului int
4

. Activai stratul sursd, facand clic pe el in legendd
5. Use the Erlg Select Single Feature 0] tg select the feature(s) on the source layer

6. Click on the Copy Features ¢,5]

7. Activai stratul destinaie, facand clic pe el in legenda

.
8. Click on the Paste Features ¢(,5]

9. Dezactivai editarea i salvai modificarile.

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.

Tip: Congruena Entitailor Inserate

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

Tip: Copie un atribut de tip ir In altul**

If you have created a new column in your attribute table with type ‘string’ and want to paste values from another
attribute column that has a greater length the length of the column size will be extended to the same amount. This
is because the GDAL Shapefile driver starting with GDAL/OGR 1.10 knows to auto-extend string and integer
fields to dynamically accomodate for the length of the data to be inserted.
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tergerea Entitailor Selectate

If we want to delete an entire polygon, we can do that by first selecting the polygon using the regular ELQ
Select Single Feature 45] - You can select multiple features for deletion. Once you have the selection set, use the

g Delete Selected 4] 1 delete the features.

e C . . .
The ~ S CutFeawres to0] on the digitizing toolbar can also be used to delete features. This effectively deletes the
o

feature but also places it on a “spatial clipboard”. So, we cut the feature to delete. We could then use the
Paste Features 0] 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.

Salvarea Straturilor Modificate

When a layer is in editing mode, any changes remain in the memory of QGIS. Therefore, they are not commit-
ted/saved immediately to the data source or disk. If you want to save edits to the current layer but want to continue
editing without leaving the editing mode, you can click the n Save Layer Edits byytton, When you turn editing mode

off with # Toegleediting (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.

Tip: Integritatea Datelor

It is always a good idea to back up your data source before you start editing. While the authors of QGIS have
made every effort to preserve the integrity of your data, we offer no warranty in this regard.

12.5.5 Digitizare avansata

Pictograma | Scop Pictograma | Scop
® Anulare € Refacere
P,

Rotire Enti(tai) Simplificare Entitate
@

Adaugare Inel ’b: Adaugare Parte
- =
T Umplere inel & Stergere Inel
CD
% Stergere Parte L Remodelare Entitéi
Q Curba de Compensare % Divizare Entitdi
‘% Divizare Pari @ Unificare Entitdi Selectate

4

mbm Unificare Atribute pentru Entitdile Selectate O Rotii Simbolurile Punctelor

Editarea Avansata a Tabelei: Bara instrumentelor avansate de editare a straturilor vectoriale

Anulare/Restabilire

The D uno and & Redo tools 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.
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Undo/Redo 3]
<empty>

Feature added

Feature moved

2 Undo

Figure 12.42: Redo and Undo digitizing steps A

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.

Rotire Enti(tai)

Use CER‘ME Feature(s) {6 rotate one or multiple features in the map canvas. Press the CBR""‘“"' Featwre(s) jcon and then
click on the feature to rotate. Either click on the map to place the rotated feature or enter an angle in the user input
widget. If you want to rotate several features, they shall be selected first.

If you enable the map tool with feature(s) selected, its (their) centroid appears and will be the rotation anchor
point. If you want to move the anchor point, hold the Ct r1 button and click on the map to place it.

If you hold Shi ft before clicking on the map, the rotation will be done in 45 degree steps, which can be modified
afterwards in the user input widget.

Simplificare Entitate

=

The \@ Simplify Feature 46,61 allows you to reduce the number of vertices of a feature, as long as the geometry
doesn’t change. With the tool you can also simplify multi-part features. First, drag a rectangle over the feature.
The vertices will be highlighted in red while the color of the feature will change and a dialog where you can define
a tolerance in map units or pixels will appear. QGIS calculates the amount of vertices that can be deleted while
maintaining the geometry using the given tolerance. The higher the tolerance is the more vertices can be deleted.
After gaining the statistics about the simplification just klick the OK button. The tolerance you used will be saved
when leaving a project or when leaving an edit session. So you can go back to the same tolerance the next time
when simplifying a feature.

Adaugare Inel

E

You can create ring polygons using the AddRing jcon in the toolbar. This means that inside an existing area, it
is possible to digitize further polygons that will occur as a ‘hole’, so only the area between the boundaries of the
outer and inner polygons remains as a ring polygon.

Adaugare Parte

You can SU addpart holygons to a selected multipolygon. The new part polygon must be digitized outside the
selected multi-polygon.
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Umplere inel

-
@)
=

You can use the ~ L Fi' Ring fynction to add a ring to a polygon and add a new feature to the layer at the same time.

e

4 2
Thus you need not first use the AddRing jcon and then the Addfeature i ction anymore.

Stergere Inel

The Ed DeleteRing 40] allows you to delete ring polygons inside an existing area. This tool only works with
polygon layers. It doesn’t change anything when it is used on the outer ring of the polygon. This tool can be used
on polygon and multi-polygon features. Before you select the vertices of a ring, adjust the vertex edit tolerance.

Stergere Parte

The € 3 Delete Part (6] allows you to delete parts from multifeatures (e.g., to delete polygons from a multi-polygon
feature). It won’t delete the last part of the feature; this last part will stay untouched. This tool works with all
multi-part geometries: point, line and polygon. Before you select the vertices of a part, adjust the vertex edit
tolerance.

Remodelare Entitai

You can reshape line and polygon features using the ¥ Reshape Featres jo6n 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.

For example, you can edit the boundary of a polygon with this tool. First, click in the inner area of the polygon
next to the point where you want to add a new vertex. Then, cross the boundary and add the vertices outside the
polygon. To finish, right-click in the inner area of the polygon. The tool will automatically add a node where the
new line crosses the border. It is also possible to remove part of the area from the polygon, starting the new line
outside the polygon, adding vertices inside, and ending the line outside the polygon with a right click.

Note: The reshape tool may alter the starting position of a polygon ring or a closed line. So, the point that is
represented ‘twice’ will not be the same any more. This may not be a problem for most applications, but it is

something to consider.

Curbe de Compensare

The @D oercune tool creates parallel shifts of line layers. The tool can be applied to the edited layer (the
geometries are modified) or also to background layers (in which case it creates copies of the lines / rings and adds
them to the the edited layer). It is thus ideally suited for the creation of distance line layers. The displacement is
shown at the bottom left of the taskbar.

To create a shift of a line layer, you must first go into editing mode and activate the = Offset Curve 601, Then click
on a feature to shift it. Move the mouse and click where wanted or enter the desired distance in the user input
widget. Your changes may then be saved with thelmActionSaveEditsl:sup:Save Layer Edits tool.

QGIS options dialog (Digitizing tab then Curve offset tools section) allows you to configure some parameters
like Join style, Quadrant segments, Miter limit.
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Divizare Entitai

You can split features using the %j Split Feawres joon on the toolbar. Just draw a line across the feature you want to
split.

Divizare pari

In QGIS 2.0 it is now possible to split the parts of a multi part feature so that the number of parts is increased. Just

draw a line across the part you want to split using the ‘% SplitParts jeon,
Unificai entitaile selectate

The EE Merge Selected Features 16,0] a]lows you to merge features. A new dialog will allow you to choose which value
to choose between each selected features or select a function (Minimum, Maximum, Median, Sum, Skip Attribute)
to use for each column. If features don’t have a common boundaries, a multipolygon will be created.

Unificai atributele pentru entitaile selectate

Fa

The mim Meree Atributes of Selected Features 1,6] allows you to merge attributes of features with common boundaries
L

and attributes without merging their boundaries. First, select several features at once. Then press the mim
Merge Attributes of Selected Features 1ytton, 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.

Rotii Simbolurile Punctelor

(¥ Rotate Point symbols allows you to change the rotation of point symbols in the map canvas. You must first define
a rotation column from the attribute table of the point layer in the Advanced menu of the Style menu of the Layer

Properties. Also, you will need to go into the ‘SVG marker’ and choose Data defined properties .... Activate &
Angle and choose ‘rotation’ as field. Without these settings, the tool is inactive.

326

Figure 12.43: Rotate Point Symbols )

To change the rotation, select a point feature in the map canvas and rotate it, holding the left mouse button pressed.
A red arrow with the rotation value will be visualized (see Figure_edit_4). When you release the left mouse button
again, the value will be updated in the attribute table.

Note: Dacd inei apdsatd tasta Ctr1, rotirea se va face in pai de 15 grade.
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12.5.6 Panoul de Digitizare Avansata

When capturing new geometries or geometry parts you also have the possibility to use the Advanced Digitizing
panel. You can digitize lines exactly parallel or at a specific angle or lock lines to specific angles. Furthermore
you can enter coordinates directly so that you can make a precise definition for your new geomtry.

_figure_advanced_edit 1:

Advanced Digitizing E3]

B &> = :
d[100000.0 (&
a |45

X [-314157.497232
y [-11270.655887

Figure 12.44: The Advanced Digitizing panel 4!

Instrumentele nu sunt activate daca vizualizarea harii este in coordonate geografice.

12.5.7 Crearea noillor straturi Vectoriale

QGIS allows you to create new shapefile layers, new SpatiaLite layers, new GPX layers and New Temporary
Scratch Layers. Creation of a new GRASS layer is supported within the GRASS plugin. Please refer to section
Crearea unui nou strat vectorial GRASS for more information on creating GRASS vector layers.

Crearea unui nou strat de tip fiier shape

To create a new shape layer for editing, choose New — Vﬂ 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 added as default but can be
removed, if not wanted. Only Type: real 19 , Type: integer 19 , Type: string 1% and Type:date 19)
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 Digitizarea unui
strat vectorial existent above.

Crearea unui nou strat SpatialL.ite

To create a new SpatiaLite layer for editing, choose New — ﬁ New SpatiaLite Layer... from the Layer menu.
The New SpatiaLite Layer dialog will be displayed as shown in Figure_edit_6.

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 o Create
an autoincrementing primary key.
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New Vector Layer

Type
@ Point ) Line ) Polygon
|EPSG:4326 - WGS 84 || SpecifyCRs |

New attribute

Name [| l

Type |Decimal number

ik

width |20 | Precision | |

Add to attributes list

Attributes list

Name Type width Precision

id Integer 10

name String 80

elevation Real 20

¢ DD
Remove attribute

Figure 12.45: Creating a new Shapefile layer Dialog A

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

Layer name |Alaska |

Geometry column |ge0metr§|r |

Type

) Point () Line ) Polygon

) MultiPoint () Multiline @® Multipolygon
|EPSG:4326 - WGS 84 | | Specify CRS |

& Create an autoincrementing primary key

Mew attribute

Name | area |

Type | Decimal number &

-

| EE) Add to attributes list |

Attributes list

Name Type
Name text
Remove attribute

Figure 12.46: Creating a New SpatiaLite layer Dialog A
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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 Digitizarea unui strat vectorial existent above.

Managementul, in continuare, al straturilor SpatiaLite se poate face cu DB Manager. Vedei Plugin-ul DB Manager.
Crearea unui nou strat GPX

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

e Fm
When this plugin is loaded, choose New — 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.

Crearea unui Strat Nou Temporar, Stocat in Memorie

Empty, editable memory layers can be defined using Layer — Create Layer — New Temporary Scratch Layer.
Here you can even create ‘! Multipoint, "'Multiline and "~ Multipolygon Layers beneath "“£/Point, "/Line and

“—/Polygon Layers. Temporary Scratch Layers are not saved and will be discarded when QGIS is closed. See also
paste_into_layer .

12.5.8 Working with the Attribute Table

The attribute table displays features of a selected layer. Each row in the table represents one map feature, and
each column contains a particular piece of information about the feature. Features in the table can be searched,
selected, moved or even edited.

To open the attribute table for a vector layer, make the layer active by clicking on it in the map legend area. Then,
from the main Layer menu, choose Open Attribute Table. 1t is also possible to right click on the layer and

choose Open Attribute Table from the drop-down menu, and to click on the Open Attribute Table button
in the Attributes toolbar.

This will open a new window that displays the feature attributes for the layer (figure_attributes_1). The number
of features and the number of selected features are shown in the attribute table title.

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

e t &aEedPa REE ?

NAME 2 :|=|E | v Update All | | Update Selected
ID = NAME_1 NAME 2 HASC_2 TYPE_2

@ i[Alaska|AleutiansE... USAKAE |Borough | H

W 2Asske [Aleutions... [UsakAw [Censusarca (Y

M 3[Alska  |Anchorage |USAKAN |Municipality |

B dlAlska  [Bethel _ |USAKBE _|CensusArea |

4 5 Alaska Bristol Bay = US.AK.BR Borough

5 6 Alaska Denali US.AK.DE Borough

6 7 Alaska Dillingham US.AK.DI Census Area

7 8 Alaska Fairbanks N... US.AK.FA Borough =

k4 show All Features~

| i
]

Figure 12.47: Attribute Table for regions layer A
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Selecting features in an attribute table

Each selected row in the attribute table displays the attributes of a selected feature in the layer. If the set of
features selected in the main window is changed, the selection is also updated in the attribute table. Likewise, if
the set of rows selected in the attribute table is changed, the set of features selected in the main window will be
updated.

Rows can be selected by clicking on the row number on the left side of the row. Multiple rows can be marked by
holding the Ctr1 key. A continuous selection can be made by holding the Shift key and clicking on several
row headers on the left side of the rows. All rows between the current cursor position and the clicked row are
selected. Moving the cursor position in the attribute table, by clicking a cell in the table, does not change the row
selection. Changing the selection in the main canvas does not move the cursor position in the attribute table.

The table can be sorted by any column, by clicking on the column header. A small arrow indicates the sort order
(downward pointing means descending values from the top row down, upward pointing means ascending values
from the top row down).

For a simple search by attributes on only one column, choose the Column filter — from the menu in the bottom
left corner. Select the field (column) on which the search should be performed from the drop-down menu, and hit
the [Apply] button. Then, only the matching features are shown in the attribute table.

&

To make a selection, you have to use the Select features using an Expression joon on top of the attribute table.

allows you to define a subset of a table using a Function List like in the Field Calculator
(see Calculatorul Campurilor). The query result can then be saved as a new vector layer. For example, if you
want to find regions that are boroughs from regions . shp of the QGIS sample data, you have to open the Fields
and Values menu and choose the field that you want to query. Double-click the field “TYPE_2’ and also [Load all
unique values] . From the list, choose and double-click ‘Borough’. In the Expression field, the following query
appears:

Select features using an Expression

"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 Constructorul de Interogdri.

To show selected records only, use Show Selected Features from the menu at the bottom left.

The field calculator bar allows you to make calculations on the selected rows only. For example, you can alter the
number of the ID field of the file:regions.shp with the expression

ID+5

as shown in figure_attributes_1 .

The other buttons at the top of the attribute table window provide the following functionality:
o W/ Toggleediingmode 1 edit single values and to enable functionalities described below (also with Ct r1+E)
. m‘ Save Bdits (a]50 with Ct r1+S)
o g Unselectall (a]50 with Ct r1+0)
2
e |~/ Move selected to top (also with Ctr1+T)
. \r,-\'lf;} Invert selection (also with Ct rl+R)
. Copy selected rows to clipboard (also with ctrl +C)

T

. '? ' Zoom map to the selected rows (also with Cct I‘l-‘rJ)
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%
. *“,* Pan map to the selected rows (also with Ctrl+P)
. | Delete selected features (also with Cct rl+D)
. New Column £ PostGIS layers and for OGR layers with GDAL version >= 1.6 (also with Ct r1+W)
o [l Delete Column £ PostGIS layers and for OGR layers with GDAL version >= 1.9 (also with Ct r1+L)

° Open field calculator (also withctrl+ I)
Below these buttons is the Field Calculator bar, which allows calculations to be quickly applied attributes visible

in the table. This bar uses the same expressions as the =g Field Calewlaior (see Culcylatorul Campurilor).

Tip: Skip WKT geometry

If you want to use attribute data in external programs (such as Excel), use the =/ Copy selected rows to clipboard {0
You can copy the information without vector geometries if you deactivate Settings — Options — Data sources

menu = Copy geometry in WKT representation from attribute table.

Save selected features as new layer

The selected features can be saved as any OGR-supported vector format and also transformed into another coordi-
nate reference system (CRS). Just open the right mouse menu of the layer and click on Save as to define the name

of the output file, its format and CRS (see section Map Legend). To save the selection ensure that the o Save
only selected features is selected. It is also possible to specify OGR creation options within the dialog.

Paste into new layer

Features that are on the clipboard may be pasted into a new layer. To do this, first make a layer editable. Select
some features, copy them to the clipboard, and then paste them into a new layer using Edit — Paste Features as
and choosing New vector layer or New memory layer.

This applies to features selected and copied within QGIS and also to features from another source defined using
well-known text (WKT).

Working with non spatial attribute tables

QGIS allows you also to load non-spatial tables. This currently includes tables supported by OGR and delimited
text, as well as the PostgreSQL, MSSQL and Oracle provider. The tables can be used for field lookups or just
generally browsed and edited using the table view. When you load the table, you will see it in the legend field. It

can be opened with the Open Auribute Table 4,0] 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
Meniul Campurilor to find out more.

12.5.9 Creating one to many relations
Relations are a technique often used in databases. The concept is, that features (rows) of different layers (tables)
can belong to each other.

As an example you have a layer with all regions of alaska (polygon) which provides some attributes about its name
and region type and a unique id (which acts as primary key).
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Foreign keys

Then you get another point layer or table with information about airports that are located in the regions and you
also want to keep track of these. If you want to add them to the region layer, you need to create a one to many
relation using foreign keys, because there are several airports in most regions.

Layers 3]

v & airports
(4]

T4

allen aaf

e

tanacross

)

northway

Figure 12.48: Alaska region with airports s}

In addition to the already existing attributes in the airports attribute table another field fk_region which acts as a
foreign key (if you have a database, you will probably want to define a constraint on it).

This field fk_region will always contain an id of a region. It can be seen like a pointer to the region it belongs
to. And you can design a custom edit form for the editing and QGIS takes care about the setup. It works with
different providers (so you can also use it with shape and csv files) and all you have to do is to tell QGIS the
relations between your tables.

Layers

QGIS makes no difference between a table and a vector layer. Basically, a vector layer is a table with a geometry.
So can add your table as a vector layer. To demostrate you can load the ‘region’ shapefile (with geometries) and
the ‘airport’ csv table (without geometries) and a foreign key (fk_region) to the layer region. This means, that
each airport belongs to exactly one region while each region can have any number of airports (a typical one to
many relation).

Definition (Relation Manager)
The first thing we are going to do is to let QGIS know about the relations between the layer. This is done in
Settings — Project Properties. Open the Relations menu and click on Add.

* name is going to be used as a title. It should be a human readable string, describing, what the relation is
used for. We will just call say “Airports” in this case.

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

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

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

¢ id will be used for internal purposes and has to be unique. You may need it to build custom forms once this
is supported. If you leave it empty, one will be generated for you but you can assign one yourself to get one
that is easier to handle.
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S
‘. General S —

4% CRS

%" Defaultstyles Referencing Layer (Child) | airports =

Referencing Field fk_region >
W ows server [ |

@ Macros Referenced Layer (Parent) | regions s )

5 Relations

L Referenced Field |ID =

Id

:ferencing Lay :ferencing Fie :ferenced Lay eferenced Fiel

IEN 1dentify layers Name airport_relation

ated automa

| cancel _|[ oK I

i Help |

| @ Add Relation | | = Remove Relation |

_ Apply || cancel | oK |

Figure 12.49: Relation Manager o)

Forms

Now that QGIS knows about the relation, it will be used to improve the forms it generates. As we did not change
the default form method (autogenerated) it will just add a new widget in our form. So let’s select the layer region
in the legend and use the identify tool. Depending on your settings, the form might open directly or you will have
to choose to open it in the identification dialog under actions.

* Attributes - regions

ID 22

NAME_2 |Southeast Fairbanks

TYPE_2 |Census Area

w airport_regions

m |__| |__| = &8
ID « fk_region
o] 40 22
41 22
2 42 22

Figure 12.50: Identification dialog regions with relation to airports 42

m)

ELEV NAME USE
1167.000 ALLEN AAF | Military
1416.000 TANACROSS |Other
1569.000 NORTHWAY | Civilian/Public

' Cancel |

>3

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 fl{’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.
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e The m button will delete the selected airport permanently.

e The symbol will open a new dialog where you can select any existing airport which will then be assigned
to the current region. This may be handy if you created the airport on the wrong region by accident.

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

* The two buttons to the right switch between table view and form view where the later let’s you view all the
airports in their respective form.

If you work on the airport table, a new widget type is available which lets you embed the feature form of the
referenced region on the feature form of the airports. It can be used when you open the layer properties of the
airports table, switch to the Fields menu and change the widget type of the foreign key field ‘fk_region’ to Relation
Reference.

If you look at the feature dialog now, you will see, that the form of the region is embedded inside the airports form
and will even have a combobox, which allows you to assign the current airport to another region.

FY

= Attributes - airports
8]
fk_region | Open Form |

ELEV
NAME

USE

Cancel

>

Figure 12.51: Identification dialog airport with relation to regions

12.6 Constructorul de Interogari

The Query Builder allows you to define a subset of a table using a SQL-like WHERE clause and to display the
result in the main window. The query result can then be saved as a new vector layer.

12.6.1 Interogare

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

= | | < | | > | | LIKE | | % | | IN || NOTIN

<= || =>= || = || WLKE || AND || OR || NoOT

Provider specific Filter expression

"TYPE_2" = 'Borough'’

| Help | | Test || clear || cancel | |SNNOKES

Figure 12.52: Constructorul de Interogari )

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.

QQIS treats the resulting subset acts as if it where the entire layer. For example if you applied the filter above for
‘Borough’, you can not display, query, save or edit Anchorage, because that is a ‘Municipality’ and therefore not
part of the subset.

The only exception is that unless your layer is part of a database, using a subset will prevent you from editing the
layer.

12.7 Calculatorul Campurilor

The Field Caleulator tyytton in the attribute table allows you to perform calculations on the basis of existing
attribute values or defined functions, for instance, to calculate length or area of geometry features. The results can
be written to a new attribute field, a virtual field, or they can be used to update values in an existing field.

Tip: Virtual Fields

* Virtual fields are not permanent and are not saved.

¢ To make a field virtual it must be done when the field is made.

The field calculator is now available on any layer that supports edit. When you click on the field calculator icon
the dialog opens (see figure_attributes_3). If the layer is not in edit mode, a warning is displayed and using the
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field calculator will cause the layer to be put in edit mode before the calculation is made.
The quick field calculation bar on top of the attribute table is only visible if the layer is editable.

In quick field calculation bar, you first select the existing field name then open the expression dialog to create your
expression or write it directly in the field then click on Update All button.

12.7.1 Expression tab

In the field calculator dialog, you first must select whether you want to only update selected features, create a new
attribute field where the results of the calculation will be added or update an existing field.

e Field calculator

M Create a new Ffield [ ] update existing Field
] Create virtual Field

Output field name

Output field type | Whole number (integer) =

Output field width | 10 Precision
Function list Selected Function help
$length function
v Geometry Returns the length of the current feature.
$geometry
Sarea Syntax
Slength . _
Sperimeter +length
ox - Arguments -
w Operators
=)L)l LdD
Expression
slength / 1000|
13
Output preview: 11.3929555120818
Help Cancel

Figure 12.53: Calculatorul Campurilor o)

If you choose to add a new field, you need to enter a field name, a field type (integer, real or string), the total field
width, and the field precision (see figure_attributes_3). For example, if you choose a field width of 10 and a field
precision of 3, it means you have 6 digits before the dot, then the dot and another 3 digits for the precision.

A short example illustrates how field calculator works when using the Expression tab. We want to calculate the

length in km of the railroads layer from the QGIS sample dataset:

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

2. Clic pe # Toggleeditingmode 5547 deschidei dialogul 5] Field Caleulator

3. Select the 4 Create a new field checkbox to save the calculations into a new field.

4. Add length as Output field name and real as Output field type, and define Output field width to be 10
and Precision, 3.
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5. Now double click on function $1ength in the Geometry group to add it into the Field calculator expression
box.

6. Completai expresia introducand “’/ 1000” in caseta de expresii a Calculatorului de Campuri, i facand clic pe

[OK].
7. You can now find a new field 1ength in the attribute table.

The available functions are listed in Expresii chapter.

12.7.2 Function Editor tab

With the Function Editor you are able to define your own Python custom functions in a comfortable way. The
function editor will create new Python files in ggis2pythonexpressions and will auto load all functions
defined when starting QGIS. Be aware that new functions are only saved in the expressions folder and not in
the project file. If you have a project that uses one of your custom functions you will need to also share the .py file
in the expressions folder.

Here’s a short example on how to create your own functions:

@ggsfunction (args="auto", group=’'Custom’)
def myfunc(valuel, value2 feature, parent):
pass

The short example creates a function ‘myfunc’ that will give you a function with two values. When using the
args="auto’ function argument the number of function arguments required will be calculated by the number of
arguments the function has been defined with in Python (minus 2 - feature, and parent).

This function then can be used with the following expression:

myfunc (' testl’, "test2’)

Your function will be implemented in the ‘Custom’ Functions of the Expression tab after using the Run Script
button.
Further information about creating Python code can be found on http://www.qgis.org/html/en/docs/pyqgis_developer_cookbook/inde

The function editor is not only limited to working with the field calculator, it can be found whenever you work
with expressions. See also Expresii.
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CHAPTER 13

Lucrul cu Datele Raster

13.1 Lucrul cu Datele Raster

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 li-
brary (see GDAL-SOFTWARE-SUITE in Literaturd i Referine Web). A complete list is available at
http://www.gdal.org/formats_list.html.

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

to use. Only those formats that have been well tested will appear in the list of file types when loading a raster into
QGIS. Other untested formats can be loaded by selecting the [GDAL] All files (x) filter.

Lucrul cu datele raster GRASS este descris in seciunea /ntegrarea GRASS GIS.

13.1.1 Ce reprezinta datele raster?

Raster data in GIS are matrices of discrete cells that represent features on, above or below the earth’s surface. Each
cell in the raster grid is the same size, and cells are usually rectangular (in QGIS they will always be rectangular).
Typical raster datasets include remote sensing data, such as aerial photography, or satellite imagery and modelled
data, such as an elevation matrix.

Unlike vector data, raster data typically do not have an associated database record for each cell. They are geocoded
by pixel resolution and the x/y coordinate of a corner pixel of the raster layer. This allows QGIS to position the
data correctly in the map canvas.

QGIS makes use of georeference information inside the raster layer (e.g., GeoTiff) or in an appropriate world file
to properly display the data.

13.1.2 Loading raster data in QGIS

Raster layers are loaded either by clicking on the FC! AddRasterLayer joon or by selecting the Layer — FD Add
Raster Layer menu option. More than one layer can be loaded at the same time by holding down the Ctrl or
Shift key and clicking on multiple items in the Open a GDAL Supported Raster Data Source dialog.
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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.

Meniul straturilor raster, deschis cu butonul din dreapta al mouse-ului
* Apropiere Pand la Extinderea Stratului
* Transfocare la Cea Mai Bund Scard (100%)
» Intinde, Folosind Extinderea Curentd
* Aratd in Vizualizare
* Elimind
* Duplicare
 Seteazd CRS-ul Stratului
e Obine CRS-ul Proiectului din Strat

Salveazd ca ...

Proprietdi

* Redenumire

Copiere Stiluri

* Addugare Grup Nou

Extinde tot

Restrange tot

e Actualizeazd Ordinea de Desenare

13.2 Dialogul Proprietailor Rasterului

Pentru a vizualiza i seta proprietdile pentru un strat raster, facei dublu clic pe numele stratului din harta legendei,
sau facei clic dreapta pe numele stratului i alegei Properties din meniul contextual. Acest lucru va deschide
dialogul Raster Layer Properties (v. figure_raster_1).

Exista cateva meniuri in dialog:
* General
o Stil
» Transparend
* Piramide
* Histogramd

e Metadate

13.2.1 Meniu General

Informaii despre strat

Meniul General afieaza informaii de baza despre rasterul selectat, incluzand calea stratului sursd, numele afiat in
legenda (care poate fi modificat), numarul de coloane, de randuri i valorile fard-date ale rasterului.
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& General w Layerinfo

% syl landcover
Y’ Style

Layer name

|48 Transparency

Layer Properties - landcover | General

displayed as |landcover

Columns: 3663 Rows: 1964 No-Data Value: nfa

Layer source 2/Dropbox/Trabalho/QGIS/qgis_sample_data/raster/landcover.img

B2 Pyramids
w Coordinate reference system
B Histogram EPSG:2964 - NAD27 / Alaska Albers | specify... |
(i Metadata B
w [ | Scale dependent visibility
Maximum . Minimum -
Maximum - g | 4.9 _ Hm
(inclusive) ¢ (exclusive) <
Current Current
Thumbnail Legend Palette
| Restore Default Style | | Save AsDefault || LoadStyle.. || SaveStyle.. |
| Help | | Apply | cancel || OK |

Figure 13.1: Raster Layers Properties Dialog A

Sistemul de coordonate de referinta

Aici, vei gisi informaiile sistemului de coordonate de referind (CRS), afiate sub forma de ir PROJ.4. Daci aceasti

setare nu este corectd, ea poate fi modificata facand clic pe butonul [Specify].

Vizibilitate in Functie de Scara

In plus, in aceasti fild poate fi stabiliti vizibilitatea dependenti de scard. Va trebui si bifai caseta i si stabilii o

scard corespunzdtoare pentru afiarea datelor dvs. in canevasul harii.

In partea de jos, putei vedea o miniaturi a stratului, simbolul legendei sale, i paleta.

13.2.2 Meniul Stilului

Randare banda

QGIS offers four different Render types. The renderer chosen is dependent on the data type.

1. Culoare multibandd - Daca fiierul vine ca o multibandd compusa din diferite benzi (de exemplu, utilizdnd o

imagine prin satelit cu mai multe benzi)

2. Paletd de culori - in cazul in care un singur fiier banda vine cu o paletd indexata (de exemplu, utilizatd cu o

hartd topografica digitala)

3. Singleband gray - (one band of) the image will be rendered as gray; QGIS will choose this renderer if the
file has neither multibands nor an indexed palette nor a continous palette (e.g., used with a shaded relief

map)

13.2. Dialogul Proprietailor Rasterului
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4. Pseudoculoare simpla bandd - acest render este posibil pentru fiierele cu o paleta continud, sau o harta de
culoare (ex: folositd cu o harta de elevaii)

Culoare multibanda

Cu renderul de culoare multibanda, trei benzi selectate din imagine vor fi randate, fiecare bandd reprezentind
componenta de culoare roie, verde sau albastra, care vor fi folosite pentru a crea o imagine color. Putei alege mai
multe metode de fmbundtdire a Contrastului: ‘Far Imbunitdire’, ‘Intindere la MinMax’, ‘Intindere i decupare la
MinMax’ i ‘Decupare la min max’.

Layer Properties - cascais_map | Style

General w Band rendering

Render type | Multiband color 2

w style -
l&#@ Transparency Red band |Band 1 (Red) | Load min/max values
u . Cumulative . .
& Pyramids Min/max |0 0 ® untet (20 < - (980 1%
Green band Band 2 (Green = ) Min / max
B Histogram ' ( ) =)
; Mean +/- =
: M o
,i Metadata e standard deviation x | 00 |~
Blue band |Band 3 (Blue) a Extent Accuracy
Min/max @® Full @® Estimate (Faster)
Contrast ) Current ) Actual (slower)

Stretch to MinMax

i

enhancement !

Load

)

Figure 13.2: Raster Renderer - Multiband color 8.

This selection offers you a wide range of options to modify the appearance of your raster layer. First of all, you
have to get the data range from your image. This can be done by choosing the Extent and pressing [Load]. QGIS

can 2! Estimate (faster) the Min and Max values of the bands or use the ' Actual (slower) Accuracy.

Now you can scale the colors with the help of the Load min/max values section. A lot of images have a few very
low and high data. These outliers can be eliminated using the “%/ Cumulative count cut setting. The standard data
range is set from 2% to 98% of the data values and can be adapted manually. With this setting, the gray character
of the image can disappear. With the scaling option ! Min/max, QGIS creates a color table with all of the data
included in the original image (e.g., QGIS creates a color table with 256 values, given the fact that you have 8§
bit bands). You can also calculate your color table using the ! Mean +/- standard deviation x 100 S| 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.

Tip: Vizualizarea unei singure benzi dintr-un Raster Multibanda

Daci dorii sa vizualizai o singurd banda a unei imagini multibanda (de exemplu, Roie), ai putea crede ca ai setat
benzile Verde i Albastrd pe “nespecificat”. Dar acest lucru nu este modul corect. Pentru a afia banda Roie, setai
tipul de imagine la ‘Singleband gri’, apoi selectai Rou ca banda de utilizat pentru Gri.

Paleta

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.

Imbunatatirea contrastului
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Layer Properties - landcover | Style

P

. General w Band rendering

& style Render type | Paletted =
l&# Transparency Band | Band 1 (Palette) =
& Pyramids Value Color Label
0 Water
=S Histogram 1 Evergreen Neddleleaf Forest
2 Evergreen Broadleaf Forest
fi Metadata 3 Deciduous Needleleaf Forest
4 Deciduous Broadleaf Forest
5 Mixed Forest
6 Woodland
7 Wooded Grassland
8 Closed Shrubland
9 Open Shrubland
10 I Grassland
11 Cropland
12 Bare Ground
12 Lirham and Buoilk =

Figure 13.3: Raster Renderer - Paletted o)

Note: When adding GRASS rasters, the option Contrast enhancement will always be set automatically to stretch
to min max, regardless of if this is set to another value in the QGIS general options.

O singura banda gri

This renderer allows you to render a single band layer with a Color gradient: ‘Black to white’ or ‘“White to black’.
You can define a Min and a Max value by choosing the Extent first and then pressing [Load]. QGIS can 2/
Estimate (faster) the Min and Max values of the bands or use the ! Actual (slower) Accuracy.

Layer Properties - cascais_map | Style

\‘--..__ el w Band rendering

Render type |s; e
& style ype |Singleband gray =
|&@ Transparency Gray band |Band 1 (Red) *| Load min/max values
- Cumulati . -
" i - .| @ 20 (. -|980 . %
B Pyramids Color gradient | Black to white & count cu
Min 0.996094 ) Min / max
= Histogram
~, Mean +/-
. Max 229.102 () -
(| Metadata standard deviation x 1,00 .
Contrast -
enhancement N0 €nhancement </  Extent Accuracy
® Full ® Estimate (Faste
() Current () Actual (slower,

| load |
Figure 13.4: Raster Renderer - Singleband gray A

With the Load min/max values section, scaling of the color table is possible. Outliers can be eliminated using the
\2 Cumulative count cut setting. The standard data range is set from 2% to 98% of the data values and can be
adapted manually. With this setting, the gray character of the image can disappear. Further settings can be made
with b Min/max and ') Mean +/- standard deviation x .22 %! While the first one creates a color table with
all of the data included in the original image, the second creates a color table that only considers values within
the standard deviation or within multiple standard deviations. This is useful when you have one or two cells with
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abnormally high values in a raster grid that are having a negative impact on the rendering of the raster.
Pseudoculoare cu banda unica

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.  Sunt disponibile trei tipuri de interpolare de culoare:

Layer Properties - cascais_map copy | Style

w2 w Band rendering

‘. General
& style Render type | singleband pseudocolor 2
Lt_'ﬂ Transparency Band |Band 1 (Red) <| Generate new color map
& Pyramids Color interpolation | Linear ~ /- Mlslues = Invert
= e~ Mode |Equalinterval 2 | Classes |5 -
&= Histogram @@= D8 e ———
p ) value Color | Label Min |0.996094 Max |229.102
P Metadata 0.996094 0.996094 [ Classify
58.022571 58.022571 . L
115.049... 115.049047 s
172.075... 172.075524 Estimated cumulative cut of Full extent.
229.102... 229.102000
Load min/max values
Cumulative . R
® count cut 20 |./- (%80 |-]%
—) Min / max
~, Mean +/- -
standard deviation x 1,00 |.
Extent Accuracy
® Full @ Estimate (Faster)
1 Current ) Actual (slower)
| Load |
[] clip

Figure 13.5: Raster Renderer - Singleband pseudocolor A

1. Discret
2. Liniar

3. Exact

In the left block, the button @ Add values manually 54ds 2 value to the individual color table. The button ==

Remove selected row (olates a value from the individual color table, and the & sort colormap tems button sorts the color
table according to the pixel values in the value column. Double clicking on the value column lets you insert a
specific value. Double clicking on the color column opens the dialog Change color, where you can select a color
to apply on that value. Further, you can also add labels for each color, but this value won’t be displayed when you

|
use the identify feature tool. You can also click on the button e/ Load color map fromband "y hich tries to load the table

from the band (if it has any). And you can use the buttons "7 Load color map from fle . (54 Bxport olormap o e (4, 10
an existing color table or to save the defined color table for other sessions.

In the right block, Generate new color map allows you to create newly categorized color maps. For the Classi-
fication mode E ‘Equal interval’, you only need to select the number of classes :°¢_°! and press the button
Classify. You can invert the colors of the color map by clicking the it Invert checkbox. In the case of the Mode

E1v) ‘Continous’, QGIS creates classes automatically depending on the Min and Max. Defining Min/Max values
can be done with the help of the Load min/max values section. A lot of images have a few very low and high data.
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These outliers can be eliminated using the “%/ Cumulative count cut setting. The standard data range is set from
2% to 98% of the data values and can be adapted manually. With this setting, the gray character of the image can

disappear. With the scaling option ‘- Min/max, QGIS creates a color table with all of the data included in the
original image (e.g., QGIS creates a color table with 256 values, given the fact that you have 8 bit bands). You can

also calculate your color table using the ' Mean +/- standard deviation x 100 S Then, only the values within
the standard deviation or within multiple standard deviations are considered for the color table.

Randarea culorii

Pentru fiecare Randare de bandd, este posibild o Randare de culoare.

Putei obine, de asemenea, efecte speciale de rendare pentru fiier(ele) raster, folosind unul din modurile de ameste-
care (v. Dialogul Proprietdilor Vectoriale).

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’.

Reesantionare

Opiunea Reeantionare 1i face apariia atunci cand marii i micorai o imagine. Modurile de reeantionare pot optimiza
aspectul harii. Eie calculeazd o noud matrice cu valori de gri, printr-o transformare geometricd.

Layer Properties - SR_50M_alaska_nad | Style

P Band rendering

wf style ¥ cColor rendering
|l Transparency Blending mode |Normal =  Reset
@ Pyramids Brightness — 0 2| contrast ==} 0 -

= Histogram Saturation —— | 0 .| Grayscale Off =

4

€0 Metadata Hue (] colorize Strength

¥ Resampling

Zoomed: in | Nearest neighbour * | out |Nearestneighbour * | Oversampling 2,00 .

Help Style ~ Apply Cancel || OK

Figure 13.6: Raster Rendering - Resampling )

Atunci cand se aplicd metoda ‘Celui mai apropiat vecin ‘, harta poate avea o structurd pixelatd, la efectuarea
unei transfocdri. Aceasta aspect poate fi imbundtdit prin utilizarea metodei ‘Biliniard’ sau ‘Cubicd’, care poate
determina ca entitdile ascuite s fie neclare. Efectul constd Intr-o imagine mai find. Aceastd metodd poate fi
aplicatd, de exemplu, pentru hari raster, topografice, digitale.

13.2.3 Meniul de Transparenta

QGIS has the ability to display each raster layer at a different transparency level. Use the transparency slider

S to indicate to what extent the underlying layers (if any) should be visible though the current
raster layer. This is very useful if you like to overlay more than one raster layer (e.g., a shaded relief map overlayed
by a classified raster map). This will make the look of the map more three dimensional.

in plus, putei introduce o valoare raster care ar trebui si fie tratati ca FARADATE in meniul Additional no data
value.
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Un mod chiar mai flexibil de a personaliza transparena este disponibil in seciunea Custom transparency options.
Transparena fiecdrui pixel poate fi setatd aici.

As an example, we want to set the water of our example raster file 1andcover.tif to a transparency of 20%.
The following steps are neccessary:

1. incércai fiierul raster landcover.tif.

2. Deschidei dialogul Proprietdilor printr-un dublu-clic pe numele rasterului din legendd, sau printr-un clic-
dreapta urmat de selectarea Proprietdilor din meniul care se deschide.

3. Selectai meniul Transparend.

4. Pentru Banda de transparend alegei ‘None’.

5. Click the @ Add values manually byytton, A new row will appear in the pixel list.
6. Introducei valoarea raster in coloanele ‘From’ i “To’ (vom folosi O aici), i vom ajusta transparena la 20.
7. Clic pe butonul [Apply], apoi aruncai o privire harii.
Putei repeta paii 5 i 6 pentru a stabili mai multe valori cu transparend personalizate.
As you can see, it is quite easy to set custom transparency, but it can be quite a lot of work. Therefore, you

=]
can use the button Exporttofile 1 save your transparency list to a file. The button Import from file 15745 your
transparency settings and applies them to the current raster layer.

13.2.4 Meniul Piramidelor

Large resolution raster layers can slow navigation in QGIS. By creating lower resolution copies of the data (pyra-
mids), performance can be considerably improved, as QGIS selects the most suitable resolution to use depending
on the level of zoom.

Trebuie sd avei acces de scriere 1n directorul in care sunt stocate datele originale, pentru a construi piramide.
Mai multe metode de reproiectare pot dfi folosite pentru a calcula piramidele:

* cel mai apropiat vecin

* Medie

* Gauss

» Cubic

* Mod

* Niciuna

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)’.

Reinei cd realizarea piramidelor interne poate modifica fiierul de date original, iar o datd create ele nu mai pot fi
eliminate! Dacd dorii sd pdstrai o versiune ‘fard-piramide’ a rasterului dvs., facei o copie de rezerva Tnainte de
construirea piramidelor.

13.2.5 Meniul Histogramei

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 ‘' Show selected band.
The Min/max options allow you to ‘Always show min/max markers’, to ‘Zoom to min/max’ and to ‘Update style
to min/max’. With the Actions option, you can ‘Reset’ and ‘Recompute histogram’ after you have chosen the
Min/max options.
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Layer Properties - SR_50M_alaska_nad | Pyramids

\'-...___ General

W style

|&&@ Transparency

/% pyramids

B Histogram

fi Metadata

\ General

tyle

|&& Transparency

& Pyramids
= Histogram

fi Metadata

Description

Large resolution raster layers can slow navigation in QGIS. By creating lower
resolution copies of the data (pyramids) performance can be considerably
improved as QGIS selects the most suitable resolution to use depending on
the level of zoom. You muskt have write access in the directory where the
original data is stored to build pyramids.

Please note that building internal pyramids may alter the original data
file and once created they cannot be removed!

Please note that building internal pyramids could corrupt your image -
always make a backup of your data First!

Overview format External =
Resampling method | Mearest Neighbour il | 0%
Help Style = Apply

Layer Properties - SR_50M_alaska_nad | Histogram

Resolutions
X 877x697
2 439x349
H 219x174
& 110x87
A 55x44

Build pyramids

Cancel [ oK J

Figure 13.7: The Pyramids Menu o)

Raster Histogram

25.000 3 I' '|
] |
] |
:..20.000 - T Il
u ] f |
S 15.000 3 | '|
2 3 | |
o ] | |
@ 10.000 1 |
[ 3] | |
5.000 |' -
3 | ' I
0 Jp—tf—o [ — —— — —
S T B e B e B e S I s B e e B s e e R
204 206 208 210 212 214 216
Pixel Value
— Band 1
Set min/max style for |[Band 1 = | Min|146 £ Max|231 &b @ prefsfActions~ E

Help Style = Apply

Cancel [ oK J

Figure 13.8: Raster Histogram 1)

13.2.
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13.2.6 Meniu Metadate

Meniul Metadate afiseazd o multitudine de informatii despre stratul raster, inclusiv statistici despre fiecare banda
din stratul raster curent. Prin intermediul acestui meniu, se pot accesa Descriere, Atribuire, guilabel: ‘Meta-
dataUrl’ si Proprietdi. In Proprietdi, statisticile sunt colectate pe tipicul ‘bine de tiut’, astfel incét este posibil ca
pentru un anumit strat statisticile sa nu fie colectate inca.

Layer Properties - landcover | Metadata

WA
. General ¥ Description

W style Title AVHRR Global Land Cover Classification

|&& Transparency Over the past several years, researchers have

Abstract
#% Pyramids

Keyword list |landcover

B8 Histogram

@ Metadata -

Data Url Format =

¥ Attribution

Title |Hanse, M., R. DeFries, J.R.G. Townshend, and R. Sohlberg

Url [http:ﬁglfc.u md.edu/data/landcover/index.shtml

¥ MetadataUrl

Help Style + Apply cancel | [ OK

Figure 13.9: Raster Metadata A

13.3 Calculatorul Raster

The Raster Calculator in the Raster menu allows you to perform calculations on the basis of existing raster pixel
values (see figure_raster_10). The results are written to a new raster layer with a GDAL-supported format.

The Raster bands list contains all loaded raster layers that can be used. To add a raster to the raster calculator
expression field, double click its name in the Fields list. You can then use the operators to construct calculation
expressions, or you can just type them into the box.

In the Result layer section, you will need to define an output layer. You can then define the extent of the calculation
area based on an input raster layer, or based on X,Y coordinates and on columns and rows, to set the resolution of
the output layer. If the input layer has a different resolution, the values will be resampled with the nearest neighbor
algorithm.

The Operators section contains all available operators. To add an operator to the raster calculator expression box,
click the appropriate button. Mathematical calculations (+, —, *, ... ) and trigonometric functions (sin, cos,
tan, ... ) are available. Stay tuned for more operators to come!

With the g Add result to project checkbox, the result layer will automatically be added to the legend area and
can be visualized.

13.3.1 Exemple

Convert elevation values from meters to feet
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% Raster calculator

Raster bands Result layer
"elevation@1" Output layer /home/alex/elevation_Ffeet.tif U
"landcover@1”

| Current layer extent |

X min -7117600.00000 - | XMax 4897040.00000 .
Y min 1367760.00000 - Y max 7809680.00000
Columns 3663 - Rows 1964 -
Output Format | GeoTIFF B
[ Add result to project
Operators
, + || * || sqrt || sin || ~ || acos || ( |
, - || / | cos || asin | tan | atan | ) |
| < || > || = || <= | | == | | AND | | OR |
Raster calculator expression
(elevation@1 >= 0) * elevation@1 * 3.28
Expression valid | cancel || OK |

Figure 13.10: Calculatorul Raster )

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@1l" * 3.28

Folosirea unei mati

If you want to mask out parts of a raster — say, for instance, because you are only interested in elevations above 0
meters — you can use the following expression to create a mask and apply the result to a raster in one step.

("elevation@l" >= 0) *x "elevation@l"

In other words, for every cell greater than or equal to 0, set its value to 1. Otherwise set it to 0. This creates the
mask on the fly.

If you want to classify a raster — say, for instance into two elevation classes, you can use the following expression
to create a raster with two values 1 and 2 in one step.

("elevation@1l" < 50) = 1 + ("elevation@l" >= 50) * 2

In other words, for every cell less than 50 set its value to 1. For every cell greater than or equal 50 set its value to
2.
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CHAPTER 14

Lucrul cu date OGC

14.1 QGIS as OGC Data Client

Open Geospatial Consortium (OGC) este o organizatie internaionald, avand ca membri mai mult de 300 de or-
ganizaii comerciale, guvernamentale, non-profit i de cercetare din intreaga lume. Membrii sdi dezvoltd i imple-
menteaza standarde i servicii pentru coninut geospaial, de prelucrare i de schimb a datelor GIS.

Descriind un model de date de bazd pentru entitdile geografice, un numdr tot mai mare de specificaii sunt dezvoltate
de OGC, pentru a servi nevoilor specifice pentru tehnologii geospaiale i de localizare interoperabile, inclusiv GIS.
Informaii suplimentare pot fi gdsite la http://www.opengeospatial.org/.

Important OGC specifications supported by QGIS are:
e WMS — Web Map Service (Client WMS/WMTS)
e WMTS — Web Map Tile Service (Client WMS/WMTS)
¢ WFS — Web Feature Service (Client WFS i WFS-T)
¢ WFS-T — Web Feature Service - Transactional (Client WFS i WFS-T)
* WCS — Web Coverage Service (Client WCS)
* SFS — Simple Features for SQL (Straturi PostGIS)
* GML — Limbaj cu Marcaje Geografice

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 Straturi PostGIS).

14.1.1 Client WMS/WMTS

Privire de ansamblu asupra suportului 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 are several brands of WMS
server on the market and they all have their own interpretation of the WMS standard.
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Straturile WMS pot fi adaugate pur i simplu, atit timp cat: tii URL-ul de acces la serverul WMS, ai stabilit o
conexiune valida la acel server, iar serverul inelege ptotocolul HTTP, ca mecanism de transport al datelor.

Privire de ansamblu asupra suportului 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.

Pentru a afia datele la o varietate de scari, apropiate de ceea ce i-ar putea dori utilizatorul, seturile de plaicue WMTS
sunt produse la mai multe niveluri de scéri diferite, i sunt puse la dispoziia clientului GIS pentru a le apela.

Aceastd diagramad ilustreazd conceptul seturilor de pldcue:

Coarge Resolution
Highest scale
denominator

Detailed Resolution D D D DD
donominator L0000

Figure 14.1: Conceptul seturilor de plicue 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"

Un exemplu al acestui tip de adresa este

http://opencache.statkart.no/gatekeeper/gk/gk.open_wmts?\
service=WMTS&request=GetCapabilities
Pentru testare, stratul topo2 din acest WMTS funcioneaza bine. Addugarea acestui ir indicd faptul ca se va utiliza
un serviciu web WMTS 1n locul unui serviciu WMS.
2. Serviciul RESTful WMTS are o forma diferitd de adresd URL, simpld. Formatul recomandat de OGC este:
{WMTSBaseURL}/1.0.0/WMTSCapabilities.xml
This format helps you to recognize that it is a RESTful address. A RESTful WMTS is accessed in QGIS by simply

adding its address in the WMS setup in the URL field of the form. An example of this type of address for the case
of an Austrian basemap is http://maps.wien.gv.at/basemap/1.0.0/WMTSCapabilities.xml.

Note: You can still find some old services called WMS-C. These services are quite similar to WMTS (i.e., same
purpose but working a little bit differently). You can manage them the same as you do WMTS services. Just

add ?tiled=true at the end of the url. See http://wiki.osgeo.org/wiki/Tile_Map_Service_Specification for more
information about this specification.
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Cand citii WMTS, v putei gandi adesea i la WMS-C.

Selectarea serverelor WMS/WMTS
The first time you use the WMS feature in QGIS, there are no servers defined.

Begin by clicking the REE AddWMS layer button on the toolbar, or selecting Layer — Add WMS Layer....

Va apidrea dialogul de Addugare Strat(uri) de la un Server.  Putei adduga demonstrativ unele ser-

vere, fdcdnd clic pe butonul **[Adaugd servere implicite]**. In acest fel, addugai doud ser-

vere WMS demo pentru a le utiliza: serverele WMS ale DM Solutions Group i LizardTech.  Pen-

tru a defini un nou server WMS, in fila :guilabel: ‘Straturilor selectai butonul [Nou]. Apoi in-

troducei parametrii de conectare la serverul WMS dorit, aa cum se aratd 1n table OGC_I:

Nume Un nume pentru aceastd conexiune. Acest nume va fi folosit 1n lista Conexiunilor la Server,
astfel Tncat sd o putei distinge de alte servere WMS.

URL URL-ul serverului care furnizeazd datele. Acesta trebuie s fie un nume de gazdd solubil -

acelai format pe care 1-ai folosi pentru a deschide o conexiune telnet, sau pentru a efectua
ping cétre un calculator.
Nume utilizator | Numele de utilizator pentru a accesa un server WMS securizat. Acest parametru este

opional.
Parold Parola pentru autentificarea de baza la un server WMS. Acest parametru este opional.
Ignorare 4 Ignord GetMap URI raportat in capabilitdi. Folosete URI-ul dat din campul URL de
GetMap URI mai sus.
Ignorare & Ignord GetFeaturelnfo URI raportat in capabilitdi. Folosete URI-ul dat din campul
GetFeatureInfo | URL de mai sus.

URI
Tabelul OGC 1: Parametri de conectare WMS

If you need to set up a proxy server to be able to receive WMS services from the internet, you can add your proxy
server in the options. Choose Settings — Options and click on the Network & Proxy tab. There, you can add your

proxy settings and enable them by setting o Use proxy for web access. Make sure that you select the correct

proxy type from the Proxy type lhd drop-down menu.

Once the new WMS server connection has been created, it will be preserved for future QGIS sessions.

Tip: Despre URL-urile Server-ului WMS

Be sure, when entering the WMS server URL, that you have the base URL only. For example, you shouldn’t have
fragments such as request=GetCapabilities or version=1.0.0 in your URL.

incarcarea Straturilor WMS/WMTS

Once you have successfully filled in your parameters, you can use the [Connect] button to retrieve the capabilities
of the selected server. This includes the image encoding, layers, layer styles and projections. Since this is a
network operation, the speed of the response depends on the quality of your network connection to the WMS
server. While downloading data from the WMS server, the download progress is visualized in the lower left of the
WMS dialog.

Ecranul dvs. ar trebui s arate un pic ca in figure_ OGR_1, care arata rdspunsul oferit de serverul WMS al Portalului
Solurilor Europene.

Codificare Imagine

The Image encoding section lists the formats that are supported by both the client and server. Choose one depend-
ing on your image accuracy requirements.

Tip: Codificare Imagine
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Add Layer(s) from a WM(T)S Server

Layers | Layer Order | Tilesets | Server Search
Eurosoil threats =
Conneck New [ Edit | Delete Load Save Add default servers

ID ¥ Name Title Abstract

v 0 MS Soil Threats  Soil threats, organic Carbon Decline, Soil Erosion, Compaction, Salini...
k1 OCTOP80 Organic car... Soil organic carbon, the major component of soil organic matter, is e...
k3 PESERA Soil Erosion... Pan European Soil Erosion Risk Assessment - PESERA.
b5 pH soil pHInE... pH.
> 7 Compaction Matural Seil... Natural Soil Susceptibility to Compaction
» 9 salinization  Saline and S... Saline, Sodic Soils

Image encoding
® PNG O PNG8 () JPEG O GIF (O TIFF (O SVG

Options (0 coordinate reference systems available)

Tile size
Feature limit For GetFeaturelinfo 10
Change...

[[] Use contextual WMS Legend

Layer name
Help Add Close

Select layer(s)

>

Figure 14.2: Dialog for adding a WMS server, showing its available layers <2
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Vei descoperi ca, de obicei, un server WMS va ofera posibilitatea de a alege codificarea imaginii sub forma de
JPEG sau PNG. JPEG este un format de compresie cu pierderi, in timp ce PNG reproduce fidel datele raster
originale.

Use JPEG if you expect the WMS data to be photographic in nature and/or you don’t mind some loss in picture
quality. This trade-off typically reduces by five times the data transfer requirement compared with PNG.

Utilizai PNG daca dorii reprezentdri precise ale datelor originale, i nu va deranjeaza cerinele crescute de transfer
de date.

Opiuni

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.

Limitarea entitdilor pentru GetFeaturelnfo definete ce entitdi de pe server vor fi interogate.

If you select a WMS from the list, a field with the default projection provided by the mapserver appears. If the
[Change...] button is active, you can click on it and change the default projection of the WMS to another CRS
provided by the WMS server.

Finally you can activate & Use contextual WMS-Legend if the WMS Server supports this feature. Then only the
relevant legend for your current map view extent will be shown and thus will not include legend items for things
you can’t see in the current map.

Ordinea straturilor

The Layer Order tab lists the selected layers available from the current connected WMS server. You may notice
that some layers are expandable; this means that the layer can be displayed in a choice of image styles.

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.

Tip: Ordinea straturilor WMS

WMS layers rendered by a server are overlaid in the order listed in the Layers section, from top to bottom of the
list. If you want to change the overlay order, you can use the Layer Order tab.

Transparenta

In this version of QGIS, the Global transparency setting from the Layer Properties is hard coded to be always on,
where available.

Tip: Transparenta stratului WMS

Disponibilitatea transparenei pentru imaginile WMS depinde de codificarea folositda pentru imagini: formatele
PNG i GIF accepta transparena, in timp ce pentru JPEG acest lucru nu este posibil.

Sistemul de Coordonate de Referina
A coordinate reference system (CRS) is the OGC terminology for a QGIS projection.
Fiecare strat WMS poate fi prezentat in mai multe CRS-uri, in funcie de capacitatea serverului WMS.

To choose a CRS, select [Change...] and a dialog similar to Figure Projection 3 in Lucrul cu Proiecii will appear.
The main difference with the WMS version of the dialog is that only those CRSs supported by the WMS server
will be shown.

Cautare server

Within QGIS, you can search for WMS servers. Figure_ OGC_2 shows the Server Search tab with the Add Layer(s)
from a Server dialog.
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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 te

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)

Figure 14.3: Dialog for searching WMS servers after some keywords )

As you can see, it is possible to enter a search string in the text field and hit the [Search] button. After a short
while, the search result will be populated into the list below the text field. Browse the result list and inspect your
search results within the table. To visualize the results, select a table entry, press the [Add selected row to WMS
list] button and change back to the Layers tab. QGIS has automatically updated your server list, and the selected
search result is already enabled in the list of saved WMS servers in the Layers tab. You only need to request the list
of layers by clicking the [Connect] button. This option is quite handy when you want to search maps by specific
keywords.

Practic, aceastd opiune este un front-end pentru API-ul de la http://geopole.org.

Seturi de placue

Atunci cand se utilizeaza servicii WMTS (Cached WMS), cum ar fi

http://opencache.statkart.no/gatekeeper/gk/gk.open_wmts?\
service=WMTS&request=GetCapabilities

you are able to browse through the Tilesets tab given by the server. Additional information like tile size, formats
and supported CRS are listed in this table. In combination with this feature, you can use the tile scale slider by
selecting 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.

Folosirea instrumentului de identificare

Once you have added a WMS server, and if any layer from a WMS server is queryable, you can then use the QR
Identify to0] to select a pixel on the map canvas. A query is made to the WMS server for each selection made. The
results of the query are returned in plain text. The formatting of this text is dependent on the particular WMS
server used. Selecia Formatului
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If multiple output formats are supported by the server, a combo box with supported formats is automatically added
to the identify results dialog and the selected format may be stored in the project for the layer. Suport pentru
formatul GML

The ldentify to0] supports WMS server response (GetFeatureInfo) in GML format (it is called Feature in the
QGIS GUI in this context). If “Feature” format is supported by the server and selected, results of the Identify tool
are vector features, as from a regular vector layer. When a single feature is selected in the tree, it is highlighted
in the map and it can be copied to the clipboard and pasted to another vector layer. See the example setup of the
UMN Mapserver below to support GetFeaturelnfo in GML format.

# in layer METADATA add which fields should be included and define geometry (example):

"gml_include_items" "all"
"ows_geometries" "mygeom"
"ows_mygeom_type" "polygon"

# Then there are two possibilities/formats available, see a) and Db):

# a) basic (output is generated by Mapserver and does not contain XSD)
# in WEB METADATA define formats (example):
"wms_getfeatureinfo_formatlist" "application/vnd.ogc.gml,text/html"

# b) using OGR (output is generated by OGR, it is send as multipart and contains XSD)
# in MAP define OUTPUTFORMAT (example) :
OUTPUTFORMAT
NAME "OGRGML"
MIMETYPE "ogr/gml"
DRIVER "OGR/GML"
FORMATOPTION "FORM=multipart"
END

# in WEB METADATA define formats (example):
"wms_getfeatureinfo_formatlist" "OGRGML, text/html"

Vizualizarea Proprietatilor

Dupa ce ai addugat un server WMS, 1i putei vizualiza proprietiile printr-un clic-dreapta pe el, in legendd, i prin
selectarea Proprietdilor. Fila Metadatelor

The tab Metadata displays a wealth of information about the WMS server, generally collected from the capabilities
statement returned from that server. Many definitions can be gleaned by reading the WMS standards (see OPEN-
GEOSPATIAL-CONSORTIUM in Literaturd i Referine Web), but here are a few handy definitions:

* Proprietatile serverului
— Versiunea WMS — Versiunea WMS acceptatd de server.

— Image Formats — The list of MIME-types the server can respond with when drawing the map.
QGIS supports whatever formats the underlying Qt libraries were built with, which is typically at least
image/png and image/ 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.

* Proprietatile stratului

— Selectat — Indiferent daca acest strat a fost sau nu selectat, atunci cand serverul sau a fost addugat in
acest proiect.

— Visible — Whether or not this layer is selected as visible in the legend (not yet used in this version of
QGIS).

— Poate Identifica — Daca acest strat va returna un rezultat, sau nu, atunci cand este folosit instrumentul
Identificare asupra lui.
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— Can be Transparent — Whether or not this layer can be rendered with transparency. This version of
QGIS will always use transparency if this is Ye s and the image encoding supports transparency.

— Can Zoom In — Whether or not this layer can be zoomed in by the server. This version of QGIS
assumes all WMS layers have this set to Yes. Deficient layers may be rendered strangely.

— Numarare in Cascada — Serverele WMS pot aciona ca un proxy pentru alte servere WMS, pentru a
obine datele raster ale unui strat. Aceasta intrare aratd de cate ori este transmisd cererea pentru acest
strat cétre alte servere WMS, pentru obinerea unui rezultat.

— Fixed Width, Fixed Height — Whether or not this layer has fixed source pixel dimensions. This
version of QGIS assumes all WMS layers have this set to nothing. Deficient layers may be rendered
strangely.

— WGS 84 Bounding Box — The bounding box of the layer, in WGS 84 coordinates. Some WMS
servers do not set this correctly (e.g., UTM coordinates are used instead). If this is the case, then
the initial view of this layer may be rendered with a very ‘zoomed-out’ appearance by QGIS. The
WMS webmaster should be informed of this error, which they may know as the WMS XML elements
LatLonBoundingBox, EX_GeographicBoundingBox or the CRS:84 BoundingBox.

— Disponibil in CRS — Proieciile in care poate fi randat acest strat de cétre serverul WMS. Acestea
sunt prezentate in format nativ WMS.

— Disponibil in stil — Stilurile de imagine in care poate fi randat acest strat de catre serverul WMS.

Arata legenda grafica WMS in cuprins i in compozitor

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.

Limitarile clientului WMS

Not all possible WMS client functionality had been included in this version of QGIS. Some of the more noteworthy
exceptions follow.

Editarea Setarilor Stratului WMS

T
Once you’ve completed the “&i Add WMSlayer nracedure, there is no way to change the settings. A work-around is

to delete the layer completely and start again.
Cerinele de autentificare ale Serverelor WMS

Currently, publicly accessible and secured WMS services are supported. The secured WMS servers can be ac-
cessed by public authentication. You can add the (optional) credentials when you add a WMS server. See section
Selectarea serverelor WMS/WMTS for details.

Tip: Accesarea straturilor OGC securizate

If you need to access secured layers with secured methods other than basic authentication, you can use InteProxy
as a transparent proxy, which does support several authentication methods. More information can be found in the
InteProxy manual at http://inteproxy.wald.intevation.org.
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Tip: QGIS WMS Mapserver

Since Version 1.7.0, QGIS has its own implementation of a WMS 1.3.0 Mapserver. Read more about this in
chapter QGIS as OGC Data Server.

14.1.2 Client WCS

% Un Serviciu de Acoperire Web (WCS) oferd acces la datele raster, in forme care sunt utile pentru randarea
pe partea clientului, ca date de intrare Tn modelele tiinifice, precum i pentru ali clieni. WCS poate fi comparat
cu WFS i WMS. La fel ca i instanele serviciilor WMS i WES, un WCS permite clienilor sa aleaga poriuni din
informaiile serverelor, bazate pe constrangeri spaiale i pe alte criterii de interogare.

QGIS has a native WCS provider and supports both version 1.0 and 1.1 (which are significantly different), but
currently it prefers 1.0, because 1.1 has many issues (i.e., each server implements it in a different way with various
particularities).

The native WCS provider handles all network requests and uses all standard QGIS network settings (especially
proxy). It is also possible to select cache mode (‘always cache’, ‘prefer cache’, ‘prefer network’, ‘always net-
work’), and the provider also supports selection of time position, if temporal domain is offered by the server.

14.1.3 Client WFS i WFS-T

In QGIS, a WEFS 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, adiugarea unui strat WFS este foarte similari cu procedura utilizati pentru WMS. Diferena este ci nu
existd servere standard definite, aa cd trebuie sd-1 addugdm pe al nostru.

Incarcarea unui strat WFS

Ca exemplu, vom folosi serverul WFS de la DM Solutions pentru a afia un strat. URL-ul este:
http://www2.dmsolutions.ca/cgi-bin/mswfs_gmap

1. Clic pe instrumentul VEJ Add WFS Layer

Layer from a Server.

Clic pe [Nou].

din bara de instrumente a Straturilor. Va aparea dialogul Add WFS

Introducei ‘DM Solutions’ ca nume.
Introducei URL-ul (a se vedea mai sus).

Clic pe [OK].

A

Choose ‘DM Solutions’ from the Server Connections ") drop-down list.
Clic pe [Conectare].

Ateptai ca lista de straturi sé fie populata.

© ® =2

Selectai stratul Parks din lista.
10. Clic pe [Apply] pentru a adduga stratul la harta.
Reinei ci orice setari proxy stabilite In preferine sunt, de asemenea, recunoscute.

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.

Numai WFS 1.0.0 este acceptat. In acest moment, nu au existat multe teste asupra versiunilor WFS implementate
in alte servere. Daca intdmpinai probleme cu oricare alt server WFS, va rugam sa nu ezitai sd contactai echipa de
dezvoltare. Vi rugam sd consultai seciunea Asistend i Ajutor pentru mai multe informaii despre listele de discuii.
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o Add WFS Layer from a Server

Server connections

| dmsolutions &
[ngnect | 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 |

Figure 14.4: Adding a WFS layer )

Tip: Gaésirea Serverelor WFS

You can find additional WFS servers by using Google or your favorite search engine. There are a number of lists
with public URLs, some of them maintained and some not.

14.2 QGIS as OGC Data Server

QGIS Server is an open source WMS 1.3, WES 1.0.0 and WCS 1 1.1.1 implementation that, in addition, im-
plements advanced cartographic features for thematic mapping. The QGIS Server is a FastCGI/CGI (Common
Gateway Interface) application written in C++ that works together with a web server (e.g., Apache, Lighttpd).
It has Python plugin support allowing for fast and efficient development and deployment of new features. It is
funded by the EU projects Orchestra, Sany and the city of Uster in Switzerland.

QGIS Server uses QGIS as back end for the GIS logic and for map rendering. Furthermore, the Qt library is
used for graphics and for platform-independent C++ programming. In contrast to other WMS software, the QGIS
Server uses cartographic rules as a configuration language, both for the server configuration and for the user-
defined cartographic rules.

As QGIS desktop and QGIS Server use the same visualization libraries, the maps that are published on the web
look the same as in desktop GIS.

In one of the following manuals, we will provide a sample configuration to set up a QGIS Server. For now, we
recommend to read one of the following URLS to get more information:

e http://karlinapp.ethz.ch/qgis_wms/
* http://hub.qgis.org/projects/quantum-gis/wiki/QGIS_Server_Tutorial

* http://linfiniti.com/2010/08/qgis-mapserver-a-wms-server-for-the-masses/
14.2.1 Sample installation on Debian Squeeze
At this point, we will give a short and simple sample installation how-to for a minimal working configuration

using Apache2 on Debian Squeeze. Many other OSs provide packages for QGIS Server, too. If you have to build
it all from source, please refer to the URLs above.
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Firstly, add the following debian GIS repository by adding the following repository:

$ cat /etc/apt/sources.list.d/debian-gis.list
deb http://ggis.org/debian trusty main
deb-src http://ggis.org/debian trusty main

$ # Add keys
$ sudo gpg —--recv-key DD45F6C3
$ sudo gpg -—export —-—armor DD45F6C3 | sudo apt-key add -

$ # Update package list
$ sudo apt-get update && sudo apt—-get upgrade

Now, install QGIS-Server:

$ sudo apt-get install ggis-server python-ggis

Installation of a HelloWorld example plugin for testing the servers. You create a directory to hold server plugins.
This will be specified in the virtual host configuration and passed on to the server through an environment variable:

$ sudo mkdir -p /opt/ggis-server/plugins

$ cd /opt/ggis-server/plugins

$ sudo wget https://github.com/elpaso/qgis-helloserver/archive/master.zip
$ # In case unzip was not installed before:

$ sudo apt-get install unzip

$ sudo unzip master.zip

$ sudo mv ggis—-helloserver-master HelloServer

Instalai serverul Apache intr-o gazdd virtuald separatd, care monitorizeaza portul 80. Activai modulul de rescriere
pentru a permite autentificarea antetelor HTTP BASIC:

$ sudo a2enmod rewrite

$ cat /etc/apache2/conf-available/qggis—server—-port.conf
Listen 80

$ sudo aZenconf ggis-server-port

Aceasta este configuraia gazdei virtuale, stocatein /et c/apache2/sites-available/00l-ggis-server.conf

<VirtualHost *:80>
ServerAdmin webmaster@localhost
DocumentRoot /var/www/html

ErrorLog ${APACHE_LOG_DIR}/ggis-server—-error.log
CustomLog ${APACHE_LOG_DIR}/ggis—-server—access.log combined

# Longer timeout for WPS... default = 40

FcgidIOTimeout 120

FcgidInitialEnv LC_ALL "en_US.UTF-8"

FcgidInitialEnv PYTHONIOENCODING UTF-8

FcgidInitialEnv LANG "en_US.UTF-8"

FcgidInitialEnv QGIS_DEBUG 1

FcgidInitialEnv QGIS_SERVER_LOG_FILE /tmp/gqgis-000.log
FcgidInitialEnv QGIS_SERVER_LOG_LEVEL 0

FcgidInitialEnv QGIS_PLUGINPATH "/opt/ggis-server/plugins"

# ABP: needed for QGIS HelloServer plugin HTTP BASIC auth
<IfModule mod_fcgid.c>

RewriteEngine on

RewriteCond %${HTTP:Authorization}

RewriteRule .x - [E=HTTP_AUTHORIZATION:%{HTTP:Authorization}]
</IfModule>

ScriptAlias /cgi-bin/ /usr/lib/cgi-bin/
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<Directory "/usr/lib/cgi-bin">
AllowOverride All
Options +ExecCGI -MultiViews +FollowSymLinks
# for apache2 > 2.4
Require all granted
#Allow from all
</Directory>
</VirtualHost>

Acum activai gazda virtuald i repornii Apache:

$ sudo alensite 00l-ggis-server
$ sudo service apache2 restart

Testai serverul cu plugin-ul HelloWorld:

$ wget -g -O - "http://localhost/cgi-bin/ggis_mapserv.fcgi?SERVICE=HELLO"
HelloServer!

You <can have a look at the default GetCpabilities of the QGIS server at:
http://localhost/cgi-bin/ggis_mapserv.fcgi?SERVICE=WMS&VERSION=1.3.0&REQUEST=GetCapabili

Tip: If you work with a feature that has many nodes then modyfying and adding a new feature will fail. In this
case it is possible to insert the following code into the 001-ggis-server. conf file:

<IfModule mod_fcgid.c>
FcgidMaxRequestLen 26214400
FcgidConnectTimeout 60
</IfModule>

14.2.2 Creating a WMS/WFS/WCS from a QGIS project

To provide a new QGIS Server WMS, WES or WCS, we have to create a QGIS project file with some data. Here,
we use the ‘Alaska’ shapefile from the QGIS sample dataset. Define the colors and styles of the layers in QGIS
and the project CRS, if not already defined.

Then, go to the OWS Server menu of the Project — Project Properties dialog and provide some information about
the OWS in the fields under Service Capabilities. This will appear in the GetCapabilities response of the WMS,

WES or WCS. If you don’t check . Service capabilities, QGIS Server will use the information given in the
wms_metadata.xml file located in the cgi-bin folder.

WMS capabilities

In the WMS capabilities section, you can define the extent advertised in the WMS GetCapabilities response by
entering the minimum and maximum X and Y values in the fields under Advertised extent. Clicking Use Current

Canvas Extent sets these values to the extent currently displayed in the QGIS map canvas. By checking & CRS
restrictions, you can restrict in which coordinate reference systems (CRS) QGIS Server will offer to render maps.

Use the EI\.}:' button below to select those CRS from the Coordinate Reference System Selector, or click Used to
add the CRS used in the QGIS project to the list.

If you have print composers defined in your project, they will be listed in the GetCapabilities response, and they
can be used by the GetPrint request to create prints, using one of the print composer layouts as a template. This
is a QGIS-specific extension to the WMS 1.3.0 specification. If you want to exclude any print composer from

being published by the WMS, check . Exclude composers and click the E:'}’j 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 . Exclude Layers and

click the E:'}’j button below. This opens the Select restricted layers and groups dialog, which allows you to choose
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Project Properties | OWS server
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Figure 14.5: Definitions for a QGIS Server WMS/WFS/WCS project (KDE)
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the layers and groups that you don’t want to be published. Use the Shift or Ctrl key if you want to select
multiple entries at once.

You can receive requested GetFeaturelnfo as plain text, XML and GML. Default is XML, text or GML format
depends the output format choosen for the GetFeaturelnfo request.

If you wish, you can check . Add geometry to feature response. This will include in the GetFeatureInfo response
the geometries of the features in a text format. If you want QGIS Server to advertise specific request URLs in the
WMS GetCapabilities response, enter the corresponding URL in the Advertised URL field. Furthermore, you can
restrict the maximum size of the maps returned by the GetMap request by entering the maximum width and height
into the respective fields under Maximums for GetMap request.

If one of your layers uses the Map Tip display (i.e. to show text using expressions) this will be listed inside the
GetFeaturelnfo output. If the layer uses a Value Map for one of his attributes, also this information will be shown
in the GetFeatureInfo output.

QGIS support the following request for WMS service:
» GetCapabilities
* GetMap
* GetFeaturelnfo
* GetLegendGraphic (profilul SLD)
 DescribeLayer (profilul SLD)
* GetStyles (profilul QGIS personalizat)

WES 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 WES
capabilities section, QGIS Server will advertise this specific URL in the WFS GetCapabilities response.

QGIS support the following request for WES service:
» GetCapabilities
* DescribeFeatureType
* GetFeature
* Transaction
WCS capabilities

In the WCS capabilities area, you can select the layers that you want to publish as WCS. If you enter a URL in the
Advertised URL field of the WCS capabilities section, QGIS Server will advertise this specific URL in the WCS
GetCapabilities response.

Now, save the session in a project file alaska.qggs. To provide the project as a WMS/WEFES, we create a new
folder /usr/lib/cgi-bin/project with admin privileges and add the project file alaska.qggs and a
copy of the ggis_mapserv. fcgi file - that’s all.

Now we test our project WMS, WFS and WCS. Add the WMS, WFS and WCS as described in Incércarea
Straturilor WMS/WMTS, Client WFS i WFS-T and Client WCS to QGIS and load the data. The URL is:

http://localhost/cgi-bin/project/ggis_mapserv.fcgi

QGIS support the following request for WCS service:
* GetCapabilities
* DescribeCoverage

* GetCoverage
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Reglarea fina a OWS-ului dvs.

For vector layers, the Fields menu of the Layer — Properties dialog allows you to define for each attribute if it
will be published or not. By default, all the attributes are published by your WMS and WFS. If you want a specific
attribute not to be published, uncheck the corresponding checkbox in the WMS or WE'S column.

You can overlay watermarks over the maps produced by your WMS by adding text annotations or SVG annotations
to the project file. See section Annotation Tools in Instrumente generale for instructions on creating annotations.
For annotations to be displayed as watermarks on the WMS output, the Fixed map position check box in the
Annotation text dialog must be unchecked. This can be accessed by double clicking the annotation while one of
the annotation tools is active. For SVG annotations, you will need either to set the project to save absolute paths
(in the General menu of the Project — Project Properties dialog) or to manually modify the path to the SVG
image in a way that it represents a valid relative path.

Parametri suplimentari acceptai de cererea WMS GetMap
In the WMS GetMap request, QGIS Server accepts a couple of extra parameters in addition to the standard
parameters according to the OCG WMS 1.3.0 specification:

¢ MAP parameter: Similar to MapServer, the MAP parameter can be used to specify the path to the QGIS
project file. You can specify an absolute path or a path relative to the location of the server executable
(ggis_mapserv.fcgi). If not specified, QGIS Server searches for .qgs files in the directory where the
server executable is located.

Exemplu:

http://localhost/cgi-bin/qggis_mapserv.fcgi?\
REQUEST=GetMap&MAP=/home/qgis/mymap.qgss&. . .

e Parametrul DPI: parametrul DP I poate fi folosit pentru a specifica rezoluia de ieire solicitat.
Exemplu:
http://localhost/cgi-bin/qgis_mapserv.fcgi?REQUEST=GetMap&DPI=300s. . .
* OPACITIES parameter: Opacity can be set on layer or group level. Allowed values range from O (fully
transparent) to 255 (fully opaque).
Exemplu:

http://localhost/cgi-bin/qggis_mapserv.fcgi?\
REQUEST=GetMap&LAYERS=mylayerl,mylayer2&OPACITIES=125,200&. ..

QGIS Server logging

To log requests send to server, set the following environment variables:

¢ QGIS_SERVER_LOG_FILE: Specificai calea i numele fiierului. Asigurai-va ca serverul are permisiuni
adecvate pentru a scrie 1n fiier. Fiierul ar trebui sa fie creat automat, doar trimitei nite cereri la server. Daca
nu se afld acolo, atunci verificai permisiunile.

* QGIS_SERVER_LOG_LEVEL: Precizai nivelul de jurnalizare dorit. Valorile disponibile sunt:
— 0 INFO (se jurnalizeaza toate cererile),
— 1 AVERTISMENT,
— 2 CRITIC (se jurnalizeaza doar erorile critice, adecvat 1n scop de producie).
Exemplu:

SetEnv QGIS_SERVER_LOG_FILE /var/tmp/ggislog.txt
SetEnv QGIS_SERVER_LOG_LEVEL O
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Note
 Cand utilizai modulul Fcgid, folosii FcgidlnitialEnv in loc de SetEnv!

 Server logging is enabled also if executable is compiled in release mode.

Variabile de mediu

* QGIS_OPTIONS_PATH: The variable specifies path to directory with settings. It works
the same ways as QGIS application —optionspath option. It is looking for settings file in
<QGIS_OPTIONS_PATH>/QGIS/QGIS2.ini. =~ For exaple, to set QGIS server on Apache to use
/path/to/config/QGIS/QGIS2.ini settings file, add to Apache config:

SetEnv QGIS_OPTIONS_PATH "/path/to/config/"
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Lucrul cu datele GPS

15.1 Plugin-ul GPS

15.1.1 Ce este 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 Incarcarea datelor GPS dintr-un fiier

There are dozens of different file formats for storing GPS data. The format that QGIS uses is called GPX (GPS
eXchange format), which is a standard interchange format that can contain any number of waypoints, routes and
tracks in the same file.

To load a GPX file, you first need to load the plugin. Plugins — @? Plugin Manager... opens the Plugin Manager

Dialog. Activate the g GPS Tools checkbox. When this plugin is loaded, a button with a small handheld GPS
device will show up in the toolbar and in Layer — Create Layer — :

E
o GPS Tools
o
* E3 Create new GPX Layer
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 Date eantion for more information
about the sample data.

B
1. Select Vector — GPS — GPS Tools or click the ©  SPSTool jcon in the toolbar and open the Load GPX file
tab (see figure_GPS_1).

2. Rasfoii folderul ggis_sample_data/gps/, selectand fiierul GPX national_monuments.gpx i
facand clic pe [Deschidere].

Use the [Browse...] button to select the GPX file, then use the checkboxes to select the feature types you want
to load from that GPX file. Each feature type will be loaded in a separate layer when you click [OK]. The file
national_monuments.gpx only includes waypoints.
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™ 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

Figure 15.1: The GPS Tools dialog window 6}

Note: GPS units allow you to store data in different coordinate systems. When downloading a GPX file
(from your GPS unit or a web site) and then loading it in QGIS, be sure that the data stored in the GPX

file uses WGS 84 (latitude/longitude). QGIS expects this, and it is the official GPX specification. See
http://www.topografix.com/GPX/1/1/.

15.1.3 GPSBabel

Since QGIS uses GPX files, you need a way to convert other GPS file formats to GPX. This can be done for many
formats using the free program GPSBabel, which is available at http://www.gpsbabel.org. This program can also
transfer GPS data between your computer and a GPS device. QGIS uses GPSBabel to do these things, so it is
recommended that you install it. However, if you just want to load GPS data from GPX files you will not need it.
Version 1.2.3 of GPSBabel is known to work with QGIS, but you should be able to use later versions without any
problems.

15.1.4 Importarea datelor 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 Descarcarea datelor GPS de pe un dispozitiv

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
Definirea noilor tipuri de dispozitive).

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.

. Pe Linux, este ceva de genul /dev/ttyS0 sau /dev/ttyS1.

o £7 Pe Windows, este COM1 sau COM2.
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™ 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 |

Figure 15.2: Instrumentul de descéarcare

When you click [OK], the data will be downloaded from the device and appear as a layer in QGIS.

15.1.6 incarcarea datelor GPS pe un dispozitiv

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 Definirea noilor tipuri de dispozitive

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.

%$1in will be replaced by the port name that you choose in the download window and $out will be replaced by
the name you choose for the GPX file that the downloaded data should be stored in. So, if you create a device
type with the download command gpsbabel $type —-i garmin —-o gpx %in $%out (thisis actually the
download command for the predefined device type ‘Garmin serial’) and then use it to download waypoints from
port /dev/ttySO to the file output . gpx, QGIS will replace the keywords and run the command gpsbabel
-w -1 garmin -o gpx /dev/ttyS0 output.gpx.

The upload command is the command that is used to upload data to the device. The same keywords are used, but
%1in is now replaced by the name of the GPX file for the layer that is being uploaded, and $out is replaced by
the port name.

Putei afla mai multe despre GPSBabel i despre opiunile disponibile pentru linia de comandd la
http://www.gpsbabel.org.
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Dupa ce ai creat un nou tip de dispozitiv, acesta va aparea 1n listele dispozitivelor, pentru instrumentele de down-
load i de upload.

15.1.8 Descarcai punctele/traseele de pe unitaile GPS

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
#6318 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
Instalai driver-ele USB Garmin de la 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/5l-garmin.rules containing this rule

ATTRS{idVendor}=="091e", ATTRS{idProduct}=="0003", MODE="666"

Dupd aceea este necesar sd va asigurai cd modulul de kernel garmin_gps nu este incédrcat
rmmod garmin_gps
and then you can use the GPS Tools. Unfortunately there seems to be a bug #7182 and usually QGIS freezes

several times before the operation work fine.

BTGP-38KM datalogger (doar 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

skytrag: Too many read errors on serial port

este doar o chestiune de oprire i repornire a Tnregistratorului de date, apoi Tncercai din nou.

BlueMax GPS-4044 datalogger (atat BT cat i USB)

MS Windows

Note: Este nevoie de instalarea driver-elor sale Tnainte de utilizarea pe Windows 7. Vizitai site-ul producatorului
pentru descdrcarea corectd.
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La descarcarea cu GPSBabel, atat cel cu USB cét i cel cu BT returneaza intotdeauna o eroare de genul

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
Cu 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

Cu 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 Urmarirea live a GPS-ului

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.

Existd patru ecrane posibile Tn aceastd fereastrd de urmdrire GPS:
- ¢ Gps position coordinates and an interface for manually entering vertices and features
. M GPS signal strength of satellite connections

. % GPS polar screen showing number and polar position of satellites
« % GPS options screen (see figure_gps_options)

With a plugged-in GPS receiver (has to be supported by your operating system), a simple click on [Connect] con-
nects the GPS to QGIS. A second click (now on [Disconnect]) disconnects the GPS receiver from your computer.
For GNU/Linux, gpsd support is integrated to support connection to most GPS receivers. Therefore, you first have
to configure gpsd properly to connect QGIS to it.

Warning: 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 Poziia i atributele suplimentare

#" If the GPS is receiving signals from satellites, you will see your position in latitude, longitude and altitude
together with additional attributes.

15.2.2 Puterea semnalului GPS

M Here, you can see the signal strength of the satellites you are receiving signals from.
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Figure 15.3: GPS tracking position and additional attributes o)

GPS Information E3]
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Figure 15.4: GPS tracking signal strength )
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15.2.3 Fereastra polara GPS
% If you want to know where in the sky all the connected satellites are, you have to switch to the polar screen.
You can also see the ID numbers of the satellites you are receiving signals from.

GPS Information (3]
|£| |£| |_| |L_\J| | Disconnect |

Figure 15.5: GPS tracking polar window )

15.2.4 Opiunile GPS

% In case of connection problems, you can switch between:

o W& Autodetect

o 't Internal

o 't Serial device

e '/ gpsd (selecting the Host, Port and Device your GPS is connected to)

Un nou clic pe [Connect] iniiazi conectarea la receptorul GPS.

You can activate ) Automatically save added features when you are in editing mode. Or you can activate g
Automatically add points to the map canvas with a certain width and color.

Activating Cif Cursor, you can use a slider '

canvas.

to shrink and grow the position cursor on the

Activating \& 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 /' Position and click on [Add Point] or [Add track
point].

15.2.5 Conectaare la un GPS Bluetooth pentru urmarirea in direct a poziiei
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.
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Figure 15.6: GPS tracking options window A
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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.

Reinei numarul portului COM atribuit conexiunii GPS, dupa cum rezulta din proprietaile Bluetooth.
After the GPS has been recognized, make the pairing for the connection. Usually the autorization code is 0000.

Now open GPS information panel and switch to *\ GPS options screen. Select the COM port assigned to the GPS
connection and click the [Connect]. After a while a cursor indicating your position should appear.

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 Folosirea GPSMAP 60cs
MS Windows

Cel mai simplu mod de lucru constd 1n utilizarea unui middleware (gratuit, dar fard sursd deschisd), denumit
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 “%! 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

Apoi, Incdrcai nucleul garmin_gps

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

1, 1a final, conectai-va la instrumentul de urmadrire in direct din QGIS.

15.2.7 Folosirea datalogger-ului BTGP-38KM (doar Bluetooth)

Folosirea GPSD (in Linux) sau GPSGate (in Windows) se face fara efort.
15.2.8 Folosirea datalogger-ului BlueMax GPS-4044 (atat BT cat i 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.
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Ubuntu/Mint GNU/Linux

Pentru 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).
Pentru Bluetooth
The live tracking works both with GPSD

gpsd /dev/rfcommO

or without it, by connecting the QGIS live tracking tool directly to the device (for example /dev/rfcomm0).
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CHAPTER 16

Integrarea GRASS GIS

The GRASS plugin provides access to GRASS GIS databases and functionalities (see GRASS-PROJECT in Liter-
aturd i Referine Web). 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:

. & Open mapset

° i New mapset

. E Close mapset

. \{‘Eg Add GRASS vector layer

. % Add GRASS raster layer

. w Create new GRASS vector

. w Edit GRASS vector layer

. Cﬂ:l Open GRASS tools

° "ﬂ‘l. Display current GRASS region

5_-_“1' Edit current GRASS region

16.1 Startarea plugin-ului 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 Crearea unei noi
LOCAII GRASS) and import some raster and vector data (see section /mportai datele intr-o LOCAIE GRASS) for
further analysis with the GRASS Toolbox (see section Bara de instrumente GRASS).
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16.2 incarcarea straturilor raster i vectoriale 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 Date eantion). 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
gqgis_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 — Z}? Manage
Plugins and activate 4 GRASS. The GRASS toolbar appears in the QGIS main window.

4. In the GRASS toolbar, click the &) Open mapset joon o bring up the MAPSET wizard.

5. For Gisdbase, browse and select or enter the path to the newly created folder grassdata.
6. You should now be able to select the LOCATION ¥\ alaska and the MAPSET !¥| demo.
7. Click [OK]. Notice that some previously disabled tools in the GRASS toolbar are now enabled.

8. Click on % Add GRASS raster layer ' choose the map name gt opo30 and click [OK]. The elevation layer will
be visualized.

9. Click on \@ Add GRASS vector layer - chose the map name alaska and click [OK]. The Alaska boundary
vector layer will be overlayed on top of the gt opo30 map. You can now adapt the layer properties as
described in chapter Dialogul Proprietdilor Vectoriale (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/.

Tip: Inciircarea Datelor 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 Startarea plugin-ului GRASS.

16.3 GRASS LOCATION i MAPSET

GRASS data are stored in a directory referred to as GISDBASE. This directory, often called grassdata, must
be created before you start working with the GRASS plugin in QGIS. Within this directory, the GRASS GIS
data are organized by projects stored in subdirectories called LOCATIONs. Each LOCATION is defined by its
coordinate system, map projection and geographical boundaries. Each LOCATION can have several MAPSETs
(subdirectories of the LOCATION) that are used to subdivide the project into different topics or subregions, or as
workspaces for individual team members (see Neteler & Mitasova 2008 in Literaturd i Referine Web). In order to
analyze vector and raster layers with GRASS modules, you must import them into a GRASS LOCATION. (This
is not strictly true — with the GRASS modules r.external and v.external you can create read-only links
to external GDAL/OGR-supported datasets without importing them. But because this is not the usual way for
beginners to work with GRASS, this functionality will not be described here.)

16.3.1 Crearea unei noi LOCAIl 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
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Figure 16.1: Datele GRASS din LOCAIA 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 Date eantion).

1.
2.

12.
13.

14.
15.

Start QGIS and make sure the GRASS plugin is loaded.

Visualize the alaska . shp shapefile (see section Loading a Shapefile) from the QGIS Alaska dataset (see
Date eantion).

In the GRASS toolbar, click on the 2 New mapset o 0 bring up the MAPSET wizard.

Selectai dosarul grassdata, unei baze de date existente GRASS (GISDBASE) sau creai unul pentru noua
LOCAIE folosind un manager de fiiere de pe computerul dvs. Apoi facei clic pe [Next].

We can use this wizard to create a new MAPSET within an existing LOCATION (see section Addugarea
L]

unui nou MAPSET) or to create a new LOCATION altogether. Select L2/ Create new location (see fig-
ure_grass_location_2).

. Introducei un nume pentru LOCATION — vom folosi ‘alaska’ — apoi facei clic pe [Next].

. Define the projection by clicking on the radio button “2/ Projection to enable the projection list.

. We are using Albers Equal Area Alaska (feet) projection. Since we happen to know that it is represented

by the EPSG ID 2964, we enter it in the search box. (Note: If you want to repeat this process for another

LOCATION and projection and haven’t memorized the EPSG ID, click on the @ CRS Staws jcon in the lower

right-hand corner of the status bar (see section Lucrul cu Proiecii)).

. In Filtrul, inserai 2964 pentru a selecta proiecia.
10.
11.

Clic pe [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 lqgl extent], to apply the extent of the loaded
layer alaska. shp as the GRASS default region extent.

Clic pe [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 extent and
coordinate system definitions (see Neteler & Mitasova 2008 in Literaturd i Referine Web).

Verificai rezumatul pentru a va asigura cd este corect, apoi facei clic pe [Finish].

Sunt create noua LOCAIE, ‘alaska’, i doudi SETURI DE HARI, ‘demo’ i ‘PERMANENT’. Setul deschis
Tn mod curent este ‘demo’, aa cum a l-ai definit.
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16. Observai ca unele instrumente din bara de instrumente GRASS, dezactivate anterior, sunt acum activate.

o 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

Figure 16.2: Creating a new GRASS LOCATION or a new MAPSET in QGIS

If that seemed like a lot of steps, it’s really not all that bad and a very quick way to create a LOCATION. The
LOCATION ‘alaska’ is now ready for data import (see section Importai datele intr-o LOCAIE GRASS). You can
also use the already-existing vector and raster data in the sample GRASS LOCATION ‘alaska’, included in the
QGIS ‘Alaska’ dataset Date eantion, and move on to section Modelul de date vectoriale GRASS.

16.3.2 Adaugarea unui nou MAPSET

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 Literaturd i Referine Web, and section Regiunea instrumentelor
GRASS).

1. Start QGIS and make sure the GRASS plugin is loaded.

2. In the GRASS toolbar, click on the ] New mapset jeon o bring up the MAPSET wizard.

3. Selectai folderul grassdata al bazei de date GRASS (GISDBASE) cu locaia LOCATION °‘alaska’, in
care dorim sd addugim un nou set de hari denumit ‘test’.

4. Clic pe [Next].

5. We can use this wizard to create a new MAPSET within an existing LOCATION or to create a new

LOCATION altogether. Click on the radio button ‘2! Select location (see figure_grass_location_2) and
click [Next].

6. Introducei denumirea t ext pentru noul Set de H&ri. in jos ferestrei se poate vedea lista Seturilor
de Hari existente, precum i proprietarii afereni.

7. Clic pe [Next], verificai rezumatul, pentru a vd asigura ca este corect, apoi facei clic pe [Finish].

16.4 Importai datele intr-o LOCAIE 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 1akes.gml from the QGIS ‘Alaska’ dataset (see Date eantion).
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1. Start QGIS and make sure the GRASS plugin is loaded.

2. In the GRASS toolbar, click the ) Open MAPSET oo to bring up the MAPSET wizard.

3. Select as GRASS database the folder grassdata in the QGIS Alaska dataset, as LOCATION ‘alaska’, as
MAPSET ‘demo’ and click [OK].

4. Now click the [ﬂ Open GRASS tools joon. The GRASS Toolbox (see section Bara de instrumente GRASS)
dialog appears.

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 1andcover. 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 1akes.gml, click the module v. in.ogr in the Modules Tree tab. This
GRASS module allows you to import OGR-supported vector files into a GRASS LOCATION. The module
dialog for v.in.ogr appears.

10. Browse to the folder gm1 in the QGIS ‘Alaska’ dataset and select the file 1akes.gml as OGR file.

11. As vector output name, define 1akes_grass and click [Run]. You don’t have to care about the other
options in this example. In the Output tab you see the currently running GRASS command v.in.ogr -o
dsn=/path/to/lakes.gml output=lakes\_grass.

12. When it says Succesfully finished, click [View output]. The 1akes_grass vector layer is now imported
into GRASS and will be visualized in the QGIS canvas.

16.5 Modelul de date vectoriale GRASS

It is important to understand the GRASS vector data model prior to digitizing.
In general, GRASS uses a topological vector model.

This means that areas are not represented as closed polygons, but by one or more boundaries. A boundary between
two adjacent areas is digitized only once, and it is shared by both areas. Boundaries must be connected and closed
without gaps. An area is identified (and labeled) by the centroid of the area.

Besides boundaries and centroids, a vector map can also contain points and lines. All these geometry elements
can be mixed in one vector and will be represented in different so-called ‘layers’ inside one GRASS vector map.
So in GRASS, a layer is not a vector or raster map but a level inside a vector layer. This is important to distinguish
carefully. (Although it is possible to mix geometry elements, it is unusual and, even in GRASS, only used in
special cases such as vector network analysis. Normally, you should prefer to store different geometry elements
in different layers.)

It is possible to store several ‘layers’ in one vector dataset. For example, fields, forests and lakes can be stored in
one vector. An adjacent forest and lake can share the same boundary, but they have separate attribute tables. It is
also possible to attach attributes to boundaries. An example might be the case where the boundary between a lake
and a forest is a road, so it can have a different attribute table.

The ‘layer’ of the feature is defined by the ‘layer’ inside GRASS. ‘Layer’ is the number which defines if there is
more than one layer inside the dataset (e.g., if the geometry is forest or lake). For now, it can be only a number. In
the future, GRASS will also support names as fields in the user interface.

Attributes can be stored inside the GRASS LOCATION as dBase or SQLite3 or in external database tables, for
example, PostgreSQL, MySQL, Oracle, etc.
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Atributele din tabelele bazei de date sunt legate de elementele geometrice printr-o valoare de ‘categorie’.

‘Categoria’ (key, ID) este un numadr intreg ataat primitivelor geometrice, fiind folosita ca legdturd cdtre o coloand
cheie, din tabelul bazei de date.

Tip: Inelegerea modelului de date vectoriale GRASS

Cel mai bun mod de a invda despre modelul vectorial GRASS i despre capabilitdile sale, este de a de-
scarca unul dintre multe tutoriale GRASS in care modelul vectorial este descris in profunzime. Vizitai
http://grass.osgeo.org/documentation/manuals/ pentru informaii suplimentare, cari i tutoriale in diverse limbi.

16.6 Crearea unui nou strat vectorial GRASS

i

To create a new GRASS vector layer with the GRASS plugin, click the "0 Create new GRASS vector 4661 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 Digitizarea i editarea unui strat vectorial 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 Crearea noillor straturi Vectoriale).

Tip: Creating an attribute table for a new GRASS vector layer

If you want to assign attributes to your digitized geometry features, make sure to create an attribute table with
columns before you start digitizing (see figure_grass_digitizing_5).

16.7 Digitizarea i editarea unui strat vectorial GRASS

C e . . i o .
The digitizing tools for GRASS vector layers are accessed using the Edit GRASS vector layer joon on the toolbar.

Make sure you have loaded a GRASS vector and it is the selected layer in the legend before clicking on the edit
tool. Figure figure_grass_digitizing_2 shows the GRASS edit dialog that is displayed when you click on the edit
tool. The tools and settings are discussed in the following sections.

Tip: Digitizarea poligoanelor in 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 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.

Bara de Instrumente

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.

JULAY o BN E 3] oa - f'n — ,FE'J Q)

LX)

Figure 16.3: GRASS Digitizing Toolbar
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Pic- Instrument | Scop
tograma
L
“ Punct Nou Digitizare punct nou
’c Linie noud Digitizare linie noud
Limita Digitize new boundary (finish by selecting new tool)
Noud
€8 . L . . . .
Centroid Digitizarea unui nou centroid (etichetarea zonei existente)
Nou
i+ Move Move one vertex of existing line or boundary and identify new position
vertex
Add vertex | Add a new vertex to existing line
—
/3 Delete Delete vertex from existing line (confirm selected vertex by another click)
vertex
‘F:II Move Move selected boundary, line, point or centroid and click on new position
element
! Split line Split an existing line into two parts
X} Delete Delete existing boundary, line, point or centroid (confirm selected element by
element another click)
Edit Edit attributes of selected element (note that one element can represent more
attributes features, see above)
|
O Close Close session and save current status (rebuilds topology afterwards)

Tabela 1 de Digitizare GRASS: Insrtrumente de Digitizare GRASS

Category Tab

The Category tab allows you to define the way in which the category values will be assigned to a new geometry

@ GRASS Edit

element.

-]

e RV e e e” O

Category || Settings Symbology Table

Mode | Next not used =

Category Layer |1 -

Figure 16.4: GRASS Digitizing Category Tab

* Mode: The category value that will be applied to new geometry elements.

— Next not used - Apply next not yet used category value to geometry element.

— Manual entry - Manually define the category value for the geometry element in the ‘Category’ entry

field.

— No category - Do not apply a category value to the geometry element. This is used, for instance, for

area boundaries, because the category values are connected via the centroid.
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» Category - The number (ID) that is attached to each digitized geometry element. It is used to connect each
geometry element with its attributes.

* Field (layer) - Each geometry element can be connected with several attribute tables using different GRASS
geometry layers. The default layer number is 1.

Tip: Creating an additional GRASS ‘layer’ with Iqgl

If you would like to add more layers to your dataset, just add a new number in the ‘Field (layer)’ entry box and
press return. In the Table tab, you can create your new table connected to your new layer.

Settings Tab

The Settings tab allows you to set the snapping in screen pixels. The threshold defines at what distance new points
or line ends are snapped to existing nodes. This helps to prevent gaps or dangles between boundaries. The default

is set to 10 pixels.

e BR e RE O

Category | Settings| Symbology @ Table

Snapping in screen pixels |10 |

Figure 16.5: GRASS Digitizing Settings Tab

Symbology Tab

The Symbology tab allows you to view and set symbology and color settings for various geometry types and their
topological status (e.g., closed / opened boundary).

oooFCDCfJfaf—_a;Ef ;T':‘(I)

Category = Settings | Symbology | Table

Line width | 1 . Markersize |9 -

Disp Color Type Index

& - Boundary (no area) 5

& - Boundary (1 area) 6

& - Boundary (2 areas) 7

& = Centroid (in area) 8 -

Figure 16.6: GRASS Digitizing Symbology Tab

Table Tab

The Table tab provides information about the database table for a given ‘layer’. Here, you can add new columns
to an existing attribute table, or create a new database table for a new GRASS vector layer (see section Crearea
unui nou strat vectorial GRASS).
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Figure 16.7: GRASS Digitizing Table Tab

Tip: Permisiuni de Editare GRASS

Trebuie si fii proprietarul SETULUI DE HARI GRASS, pentru a-1 putea edita. Este imposibili editarea datelor
din straturile SETULUI DE HART care nu vi aparine, chiar dacd avei permisiunea de scriere.

16.8 Regiunea instrumentelor 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 SLOCATION/$SMAPSET/WIND file, and it defines
north, south, east and west bounds, number of columns and rows, horizontal and vertical spatial resolution.

It is possible to switch on and off the visualization of the GRASS region in the QGIS canvas using the fb
Display current GRASS region button.

With the L1 Edit current GRASS region o you can open a dialog to change the current region and the symbology of
the GRASS region rectangle in the QGIS canvas. Type in the new region bounds and resolution, and click [OK].
The dialog also allows you to select a new region interactively with your mouse on the QGIS canvas. Therefore,
click with the left mouse button in the QGIS canvas, open a rectangle, close it using the left mouse button again
and click [OK].

The GRASS module g. region provides a lot more parameters to define an appropriate region extent and reso-
lution for your raster analysis. You can use these parameters with the GRASS Toolbox, described in section Bara
de instrumente GRASS.

16.9 Bara de instrumente GRASS

The Qﬂ' Open GRASS Tools hox provides GRASS module functionalities to work with data inside a selected GRASS
LOCATION and MAPSET. To use the GRASS Toolbox you need to open a LOCATION and MAPSET that you
have write permission for (usually granted, if you created the MAP SET). This is necessary, because new raster or
vector layers created during analysis need to be written to the currently selected LOCATION and MAPSET.
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(= GRASS Tools: alaska/demo

Modules Tree | Modules List = Browser

¥ GRASS MODULES
B shell - GRASS shell
» Create new GRASS location and transfer data into it
¥ File management
¥ Import into GRASS
P Import raster into GRASS
¥ Import vector into GRASS
4 y Vv.in.ogr.qgis - Import loaded vector

v.in.ogr - Import OGR vector
v.in.ogr.loc - Import OGR vector and creat...
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v.in.ogr.all - Import OGR vectors in a given ...
g 2 v.in.ograll.loc - Import all OGR/PostGIS ve... ||~

Close

Figure 16.8: Bara de Instrumente i Arborele Modulelor GRASS s}

16.9.1 Lucrul cu modulele 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 2.8 is available in the
GRASS wiki at http://grass.osgeo.org/wiki/GRASS-QGIS_relevant_module_list.

De asemenea, este posibild personalizarea coninutul Instrumentarului GRASS. Aceastd procedura este descrisa in
seciunea Personalizarea Barei de Instrumente 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, Output and Manual.

Opiuni

The Options tab provides a simplified module dialog where you can usually select a raster or vector layer visualized
in the QGIS canvas and enter further module-specific parameters to run the module.

The provided module parameters are often not complete to keep the dialog clear. If you want to use further module
parameters and flags, you need to start the GRASS shell and run the module in the command line.

A new feature since QGIS 1.8 is the support for a Show Advanced Options button below the simplified module
dialog in the Options tab. At the moment, it is only added to the module v.in.ascii as an example of use, but
it will probably be part of more or all modules in the GRASS Toolbox in future versions of QGIS. This allows you
to use the complete GRASS module options without the need to switch to the GRASS shell.

Rezultat

Fila Rezultatelor oferd informaii despre starea de ieire a modulului. Cand facei clic pe butonul [Run], modulul
comutd la fila Rezultatelor tab, apoi vei vedea informaii despre procesul de analizd. Dacd totul funcioneaza bine,
vei vedea 1n cele din urmd un mesaj de Definitivare cu succes.

Manual

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 indexandthe Full index.
These links provide the same information as the module g.manual.
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Modules Tree = Modules List | Browser | — + &
Module: v.buffer

Options | OQutput | Manual

Name of input vector map
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Buffer distance along major axis in map units
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Name For output vector map
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| Run | View output | Close |

Figure 16.9: Opiunile Bérii de Instrumente i a Arborelui Modulelor GRASS s}
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Figure 16.10: Rezultatul Bérii de Instrumente i a Arborelui Modulelor GRASS
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o GRASS Tools: alaska/demo

Tree Modules List  Browser * & |4

Module: v.buffer

Options = Output | Manual

NAME

v.buffer - Creates a buffer around
features of given type (areas must
contain centroid).

KEYWORDS

vector, buffer

Run Close

Close

Figure 16.11: Manualul Bérii de Instrumente i a Arborelui Modulelor GRASS o)

Tip: Afieaza imediat rezultatele

Daca dorii sa afiai imediat rezultatele calculelor dvs 1n canevasul harii, putei folosi butonul ‘Vizualizare Output’,
din partea de jos a filei modulului.

16.9.2 Exemple de module GRASS

Urmitoarele exemple vor demonstra puterea unora dintre modulele GRASS.

Crearea curbelor de nivel

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 /mportai datele intr-o LOCAIE GRASS.

» First, open the location by clicking the |@ Open mapset by tton and choosing the Alaska location.

» Now load the gt opo30 elevation raster by clicking & Add GRASS raster layer g gelecting the gt opo30
raster from the demo location.

* Now open the Toolbox with the Qﬂ Open GRASS tools by tton,

+ in lista de de unelte pentru categorii, facei dublu-clic pe Raster — Surface Management — Generate vector
contour lines.

* Now a single click on the tool r.contour will open the tool dialog as explained above (see Lucrul cu modulele
GRASS). The gt opo30 raster should appear as the Name of input raster.

* Type into the Increment between Contour levels 1,003 the value 100. (This will create contour lines at
intervals of 100 meters.)

¢ Introducei In Name for output vector map ‘numele ‘‘ctour_100°.
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* Facei clic pe [Run] pentru a Incepe procesul. Ateptai cateva momente pana cand mesajul Finalizare
cu succes apare in fereastra de ieire. Apoi facei clic pe [View Output] i [Close].

Deoarece aceasta este o regiune de mare, va dura ceva timp pana la afiare. Dupa ce se termind randarea, putei
deschide fereastra de proprietai ale stratului pentru a schimba culoarea liniei, astfel incat conturul sa apari clar pe
rasterul de elvaie, la fel ca in Dialogul Proprietdilor Vectoriale.

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.

Tip: Instrumentul de simplificare

Note that the QGIS fTools plugin has a Simplify geometries — tool that works just like the GRASS v.generalize
Douglas-Peuker algorithm.

However, the purpose of this example is different. The contour lines created by r . contour have sharp angles
that should be smoothed. Among the v.generalize algorithms, there is Chaiken’s, which does just that (also
Hermite splines). Be aware that these algorithms can add additional vertices to the vector, causing it to load even
more slowly.

* Open the GRASS Toolbox and double-click the categories Vector — Develop map — Generalization, then
click on the v.generalize module to open its options window.

Verificai dacad ‘ctour_100’ apare ca Nume pentru vectorul de intrare.

¢ From the list of algorithms, choose Chaiken’s. Leave all other options at their default, and scroll down to
the last row to enter in the field Name for output vector map ‘ctour_100_smooth’, and click [Run].

* The process takes several moments. Once Successfully finished appears in the output windows,
click [View output] and then [Close].

Putei schimba culoarea vectorului pentru a-1 afia in mod clar pe fundalul raster, i pentru a contrasta fad de
curbele de nivel originale. Vei observa ca noile curbe de nivel au coluri mai fine decét originalul, in timp ce
urmeaza fidel forma originald.

Tip: Alte utilizari pentru 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.

Crearea unui efect 3-D de umbrire

Several methods are used to display elevation layers and give a 3-D effect to maps. The use of contour lines, as
shown above, is one popular method often chosen to produce topographic maps. Another way to display a 3-D
effect is by hillshading. The hillshade effect is created from a DEM (elevation) raster by first calculating the slope
and aspect of each cell, then simulating the sun’s position in the sky and giving a reflectance value to each cell.
Thus, you get sun-facing slopes lighted; the slopes facing away from the sun (in shadow) are darkened.

* Begin this example by loading the gt opo30 elevation raster. Start the GRASS Toolbox, and under the
Raster category, double-click to open Spatial analysis — Terrain analysis.

* Apoi facei clic pe r.shaded.relief pentru a deschide modulul.
* Change the azimuth angle 1:°°_<! 270 to 315.
¢ Introducei gt opo30_shade pentru noul raster reliefat, apoi facei clic pe [Run].

* Cand procesul se Incheie, addugai hdrii rasterul reliefat. Ar trebui sd-1 vedei afiat In tonuri de gri.
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Figure 16.12: Modulul GRASS v.generalize pentru a radina o hartd vectoriald

* To view both the hillshading and the colors of the gt opo30 together, move the hillshade map below the
gtopo30 map in the table of contents, then open the Properties window of gtopo30, switch to the
Transparency tab and set its transparency level to about 25%.

Ar trebui sd avei acum elevaia gt opo30 cu harta de cuori i transparena setate deasupra harii reliefului, In tonuri
de gri. Pentru a observa mai bine efectele vizuale ale reliefirii, desetai vizualizarea hérii gt opo30_shade, apoi
resetai-o.

Folosirea consolei 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.

The module r.shaded.relief can take a parameter zmu1t, which multiplies the elevation values relative to the X-Y
coordinate units so that the hillshade effect is even more pronounced.

e Load the gtopo30 elevation raster as above, then start the GRASS Toolbox and click on the
GRASS shell. In the shell window, type the command r.shaded.relief map=gtopo30
shade=gtopo30_shade?2 azimuth=315 zmult=3 and press [Enter].

» After the process finishes, shift to the Browse tab and double-click on the new gt opo30_shade? raster
to display it in QGIS.

¢ As explained above, move the shaded relief raster below the gt opo30 raster in the table of contents, then
check the transparency of the colored gt opo30 layer. You should see that the 3-D effect stands out more
strongly compared with the first shaded relief map.

Statistici raster pentru o harta vectoriala

Urmatorul exemplu aratd modul in care un modul din GRASS poate agrega datele rastere, apoi sa adauge coloanele
de statistici pentru fiecare poligon din harta vectoriald.
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* Din nou, folosind datele pentru Alaska, referii-va la Importai datele intr-o LOCAIE GRASS pentru a importa
arborii fiierelor shape din directorul shapefiles din GRASS.

* 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).

 Din Bara de instrumente alegei Vector — Manage features, apoi deschidei modulul v.centroids.
* Introducei ‘forest_areas’ pentru output vector map, apoi rulai modulul.

* 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 ' e ‘Unique
value’ and set the Classification field to “VEGDESC’. (Refer to the explanation of the symbology tab in
Meniul Stilului of the vector section.)

* Mai departe, redeschidei Bara de instrumente GRASS, apoi deschidei Vector — Vector update din alte héri.
¢ Clic pe modulul v.rast.stats. Introducei gtopo301i forest_areas.

* Only one additional parameter is needed: Enter column prefix elev, and click [Run]. This is a computa-
tionally heavy operation, which will run for a long time (probably up to two hours).

* Finally, open the forest_areas attribute table, and verify that several new columns have been added,
including elev_min, elev_max, elev_mean, etc., for each forest polygon.

16.9.3 Working with the GRASS LOCATION browser
Another useful feature inside the GRASS Toolbox is the GRASS LOCATION browser. In figure_grass_module_7,
you can see the current working LOCATION with its MAPSETSs.

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).

X GRASS Tools: alaska/demo

Modules Tree | Modules List || Browser

e QOO

v @@ demo Vector airports
¥ lad raster Points 76
gtopo30 -
v |l vector Lines 0
» airports Boundaries|0
» alaska Centroids |0
river200m | |Areas 0
b rivers Islands 0
[ 3
i PERMANENT MNorth 6502586.8303
472
South 1433525.7988
7208
East 4615124.9789
8512
West -4480198.522
21446 L

Close
Figure 16.15: GRASS LOCATION browser o)

The toolbar inside the Browser tab offers the following tools to manage the selected LOCATION:

. i Add selected map to canvas
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. Copy selected map
. Rename selected map

J Q Delete selected map

oL Set current region to selected map
. @ Refresh browser window

The Rename selected map and O Delete selected map only work with maps inside your currently selected
MAPSET. All other tools also work with raster and vector layers in another MAPSET.

16.9.4 Personalizarea Barei de Instrumente 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.

Un fiiler XML eantion, pentru generarea modulului v.buf fer (v.buffer.qgm) aratd in felul urmétor:

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE ggisgrassmodule SYSTEM "http://mrcc.com/ggisgrassmodule.dtd">

<ggisgrassmodule label="Vector buffer" module="v.buffer">
<option key="input" typeoption="type" layeroption="layer" />
<option key="buffer"/>
<option key="output" />

</ggisgrassmodule>

The parser reads this definition and creates a new tab inside the Toolbox when you select the module. A more
detailed description for adding new modules, changing a module’s group, etc., can be found on the QGIS wiki at
http://hub.qgis.org/projects/quantum-gis/wiki/Adding_New_Tools_to_the_ GRASS_Toolbox.
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CHAPTER 17

QGIS processing framework

17.1 Introducere

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 urmaétoarele seciuni, vom examina modul de a folosi elementele grafice ale acestui cadru i de a obine mai mult
de la fiecare.

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 Setul de instrumente. Elementul principal al GUI, acesta este utilizat pentru a executa un singur algoritm
sau o serie de procese bazate pe acel algoritm.

Processing Toolbox #

El- Recently used algorithms

- 4% Watershed from DEM and threshold

‘§§} Convergence index

& Polygon centroids

9 r.aspect - Generates raster maps of aspect from a elevation...

: 4 v.voronai - Creates a Voronoi diagram from an input vector |...
) Cartographic to geographic coordinates conversion

E}- {§§ Geoalgorithms

" & Domain specific

" & Images

" & Raster

-- ‘§§} Raster - vector

B 8 Vector

B o Models

- (@ seripts

[+ Tools

[#- [Example scripts]

[Simpliﬁed interface |~

Figure 17.1: Processing Toolbox £7
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* Modelatorul grafic. Mai muli algoritmi pot fi combinai grafic folosind modelatorul, pentru a defini un flux
de lucru, i pentru a crea un singur proces care implica mai multe subprocese.

{} Processing modeler 2lx|
B CIEEY[E=[E
- Parameters Watershed from DEM and threshald [Example models]
i Boolean =
- Extent
- File In
Mumber a0 o
Raster Layer o DEM ';2 @ Watershed basins &
String
- Table Out
-~ Table field
i Vector layer
n
& Fill Sinks .}{f\
Out
In In
& catchment area (parallel) {J' & channel network .g)
out Out In
& Vectorising grid classes .”f‘
out
5F Threshold for channel def... ';2‘
¥ Watersheds
Inputs | Algoritms | [ [4]r]

Figure 17.2: Processing Modeler £7

¢ Gestionarul istoricului. Toate aciunile realizate, folosind oricare dintre elementele menionate anterior, sunt
stocate intr-un fiier care poate fi, mai tarziu, reprodus cu uurind, cu ajutorul managerului de istoric.

* Interfaa de procesare in serie. Aceastd interfad va permite sa executai procese in serie i sd automatizai
execuia unui singur algoritm pe seturi de date multiple.

In urmatoarele seciuni, vom examina in detaliu fiecare dintre aceste elemente.

17.2 Instrumentarul

Bara de instrumente este elementul principal al GUI-ului de prelucrare, fiind cel cu care avei cele mai multe
anse de a vd ntalni in munca de zi cu zi. Acesta prezinta lista, grupatd in diferite blocuri, a tuturor algoritmilor
disponibilii, fiind punctul de acces pentru rularea lor, fie ca proces individual, fie ca proces aparinand unei serii,
care implicd mai multe execuii ale aceluiai algoritm utilizand diferite seturi de intrare.

The toolbox contains all the available algorithms, divided into predefined groups. All these groups are found under
a single tree entry named Geoalgorithms.

Additionally, two more entries are found, namely Models and Scripts. These include user-created algorithms, and
they allow you to define your own workflows and processing tasks. We will devote a full section to them a bit
later.

In partea de sus a setului de instrumente, vei gisi o casetd de text. Pentru a reduce numirul de algoritmi prezentai
in caseta de instrumente i pentru a gasi mai uor unul de care avei nevoie, putei introduce orice cuvant sau o expresie
in caseta de text. Observai cd, pe masura ce tastai, numarul de algoritmi din setul de instrumente se reduce doar la
acei algoritmi care conin in numele lor textul pe care 1-ai introdus.

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:
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Figure 17.4: Batch Processing interface £7
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Processing Toolbox #
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Figure 17.5: Processing Toolbox £7
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Figure 17.6: Processing Toolbox (advanced mode) £7
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In the advanced view, each group represents a so-called ‘algorithm provider’, which is a set of algorithms coming
from the same source, for instance, from a third-party application with geoprocessing capabilities. Some of
these groups represent algorithms from third-party applications like SAGA, GRASS or R, while others contain
algorithms directly coded as part of the processing plugin, not relying on any additional software.

This view is recommended to those users who have a certain knowledge of the applications that are backing the
algorithms, since they will be shown with their original names and groups.

Also, some additional algorithms are available only in the advanced view, such as LiDAR tools and scripts based
on the R statistical computing software, among others. Independent QGIS plugins that add new algorithms to the
toolbox will only be shown in the advanced view.

In particular, the simplified view contains algorithms from the following providers:
* GRASS
* SAGA
* OTB
* Native QGIS algorithms

In the case of running QGIS under Windows, these algorithms are fully-functional in a fresh installation of QGIS,
and they can be run without requiring any additional installation. Also, running them requires no prior knowledge
of the external applications they use, making them more accesible for first-time users.

If you want to use an algorithm not provided by any of the above providers, switch to the advanced mode by
selecting the corresponding option at the bottom of the toolbox.

Pentru a executa un algoritm, este suficient sd facei dublu-clic pe numele sdu, 1n bara de instrumente.

17.2.1 Dialogul algoritmului

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).

x

Parameters | Log | Help |
Elevation
raster [EP5G:23030] - E
Method
[0] Aspect I

Gradient Calculation
[0]2x2 |v
Convergence Index
-

[Save to temporary file]

X Open output file after running algorithm

[l 0% ]

Run Close Cancel

Figure 17.7: Parameters Dialog £7

This dialog is used to set the input values that the algorithm needs to be executed. It shows a table where input
values and configuration parameters are to be set. It of course has a different content, depending on the require-
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ments of the algorithm to be executed, and is created automatically based on those requirements. On the left side,
the name of the parameter is shown. On the right side, the value of the parameter can be set.

Dei numdrul i tipul de parametri depind de caracteristicile algoritmului, structura este similard pentru toate.
Parametrii din tabel pot avea unul din tipurile de mai jos.

* A raster layer, to select from a list of all such layers available (currently opened) in QGIS. The selector
contains as well a button on its right-hand side, to let you select filenames that represent layers currently not

loaded in QGIS.

* A vector layer, to select from a list of all vector layers available in QGIS. Layers not loaded in QGIS can
be selected as well, as in the case of raster layers, but only if the algorithm does not require a table field
selected from the attributes table of the layer. In that case, only opened layers can be selected, since they
need to be open so as to retrieve the list of field names available.

Vei vedea un buton pentru fiecare selector de strat vectorial, aa cum se aratd in figura de mai jos.

Points
points [EPSG:23030] I~ ]

Figure 17.8: Vector iterator button £7

In cazul in care algoritmul conine mai muli, se va putea alege doar unul. Daci este apisat butonul corespunzitor
unei intrdri vectoriale, algoritmul va fi executat iterativ pentru fiecare dintre entitdile sale, in loc de o singurd data
pentru intregul strat, generdndu-se un numair de rezultate identic cu numarul de execuii ale algoritmului. Acest
lucru permite automatizarea procesului, atunci cand toate entitdile dintr-un strat trebuie sa fie procesate separat.

* 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.

* Opiunea de a alege dintr-o lista de selecie a variantelor posibile.

* 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.

{} Enter number or expression 2 x|

Enter expression in the text field.
Double dick on elements in the tree to add their values to the expression.

[El-iValues from data layers extents i
[ dempart2

Bl dempart1

[=H dem

-+ Min X: 262846, 525725

- Max X:277871.525725

- Min ¥:4454025.0

- Max y:44564275.0

- Cellsize: 25.0

points

- lines

B 3cuencas

[ values from raster layers statistics

oK Cancel

Figure 17.9: Number Selector £7

¢ Un interval, cu valori min i max care vor fi introduse in doua casete de text.
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e Un ir, care urmeazi s fie introdus intr-o casetd de text.

e Un camp, de ales din tabelul atribute al unui strat vectorial, sau un singur tabel selectat dintr-un alt
parametru.

 Un sistem de coordonate de referind. Avei posibilitatea sd tastai codul EPSG direct 1n caseta de text, sau sa-1
selectai din dialogul de selecie a CRS-ului, care apare atunci cand facei clic pe butonul din partea dreapta.

* 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.

[ — |

}S Use layer/canvas extent
” Select extent on canvas

L

Figure 17.10: Extent selector £7

Daca selectai prima opiune, vei vedea o fereastra similard cu cea urmatoare.

Use extent from

[Canvas] -

dempart2
dempart1
dem

grat
points
lines
3cuencas

Figure 17.11: Extent List £7

Daci o selectai pe a doua, fereastra parametrilor se va ascunde, astfel incat sa putei facei clic pe ea i sd o
tragei pe panzd. Dupa ce ai definit dreptunghiul selectat, dialogul va reapérea, avand valorile in caseta de
text a extinderii.

Figure 17.12: Extent Drag £7

* A list of elements (whether raster layers, vector layers or tables), to select from the list of such layers
available in QGIS. To make the selection, click on the small button on the left side of the corresponding row
to see a dialog like the following one.

* Un mic tabel care va fi editat de catre utilizator. Acesta este folosit pentru a defini parametri, cum ar fi tabele
de cautare sau nucleele de convoluie, printre altele.
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dempart2 (de) a2
dempart1
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dem

Figure 17.13: Multiple Selection £7

b} Fixed Table
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i] 1] a
Remove row
1] 1] a
0 0 i} OK

Figure 17.14: Fixed Table £7
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Facei clic pe butonul din partea dreapta pentru a vedea tabelul i pentru a-i edita valorile.

In funcie de algoritm, numirul de randuri poate fi modificat sau nu, cu ajutorul butoanelor din pe partea
dreaptd a ferestrei.

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.

O nota privind proieciile

Algorithms run from the processing framework — this is also true of most of the external applications whose
algorithms are exposed through it. Do not perform any reprojection on input layers and assume that all of them
are already in a common coordinate system and ready to be analized. Whenever you use more than one layer as
input to an algorithm, whether vector or raster, it is up to you to make sure that they are all in the same coordinate
system.

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.

Daca incercai sd executai un algoritm folosind ca intrare doud sau mai multe straturi, cu CRS-uri nepotrivite, va fi
afiat un dialog de avertizare.

Putei incd sd executai algoritmul, dar fii contieni de faptul cd, Tn cele mai multe cazuri se vor produce rezultate
greite, cum ar fi straturile goale datorate straturilor de intrare care nu se suprapun.

17.2.2 Obiecte de date generate de algoritmi

Obiectele de date generate de un algoritm pot fi oricare din urmétoarele tipuri:
e Un strat raster
* Un strat vectorial
* O tabela
* Un filer HTML (folosit pentru ieiri de text i grafice)

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
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be appended to the file path, and the file format corresponding to that extension will be used to save the layer or
table.

If you do not enter any filename, the result will be saved as a temporary file in the corresponding default file
format, and it will be deleted once you exit QGIS (take care with that, in case you save your project and it contains
temporary layers).

You can set a default folder for output data objects. Go to the configuration dialog (you can open it from the
Processing menu), and in the General group, you will find a parameter named Output folder. This output folder
is used as the default path in case you type just a filename with no path (i.e., myfile. shp) when executing an
algorithm.

When running an algorithm that uses a vector layer in iterative mode, the entered file path is used as the base path
for all generated files, which are named using the base name and appending a number representing the index of
the iteration. The file extension (and format) is used for all such generated files.

Apart from raster layers and tables, algorithms also generate graphics and text as HTML files. These results are
shown at the end of the algorithm execution in a new dialog. This dialog will keep the results produced by any
algorithm during the current session, and can be shown at any time by selecting Processing — Results viewer from
the QGIS main menu.

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.

Pentru toate celelalte tipuri de rezultate, vei gisi o casetd de selectare, pe care o putei folosi pentru a indica
algoritmului daca sa incarce fiierul dupid ce este generat de catre algoritm, sau nu. In mod implicit, toate fiierele
vor fi deschise.

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 Configurarea cadrului de procesare

Dupd cum s-a menionat, meniul de configurare oferd acces la un nou dialog in care putei configura modul 1n care
funcioneazi algoritmii. Parametrii de configurare sunt structurai in blocuri separate pe care le putei selecta in
partea stangd a dialogului.

Along with the aforementioned Output folder entry, the General block contains parameters for setting the default
rendering style for output layers (that is, layers generated by using algorithms from any of the framework GUI
components). Just create the style you want using QGIS, save it to a file, and then enter the path to that file in the
settings so the algorithms can use it. Whenever a layer is loaded by SEXTANTE and added to the QGIS canvas,
it will be rendered with that style.

Stilurile de randare pot fi configurate in mod individual pentru fiecare algoritm i pentru fiecare dintre rezultatele
sale. Doar facei clic dreapta pe numele algoritmului din caseta de instrumente i selectai Edit rendering styles. Vei
vedea un dialog similar cu cel care urmeaza.

Selectai fiierul de stil (. gm1) pe care il bdorii pentru fiecare ieire, apoi apasai [OK].
Ali parametri de configurare din grupul General sunt listai mai jos:

* 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.

202 Chapter 17. QGIS processing framework



QGIS User Guide, Release 2.8

€} Convergence Index e |
Cutput Style
Convergence Index <OutputRaster >

CK Cancel

Figure 17.15: Rendering Styles £7

» Use only selected features. If this option is selected, whenever a vector layer is used as input for an al-
gorithm, only its selected features will be used. If the layer has no selected features, all features will be
used.

* Pre-execution script file and Post-execution script file. These parameters refer to scripts written using the
processing scripting functionality, and are explained in the section covering scripting and the console.

Apart from the General block in the settings dialog, you will also find a block for algorithm providers. Each
entry in this block contains an Activate item that you can use to make algorithms appear or not in the toolbox.
Also, some algorithm providers have their own configuration items, which we will explain later when covering
particular algorithm providers.

17.3 Modelatorul grafic

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.

Modelatorul poate fi deschis din meniul de prelucrare.

The modeler has a working canvas where the structure of the model and the workflow it represents are shown. On
the left part of the window, a panel with two tabs can be used to add new elements to the model.

Crearea unui model de implica doua etape:

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.
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17.3.1 Definiia intrarilor
The first step to create a model is to define the inputs it needs. The following elements are found in the Inputs tab
on the left side of the modeler window:

e Stratul raster

* Stratul vectorial

e irul

* Campul tabelei

* Tabela

» Extinderea

e Numarul

* Boolean

* Fiierul

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.

Pentru fiecare intrare addugata, un element nou este adaugat pe canevasul modelatorului.

Putei adduga intrdri, de asemenea, prin glisarea tipului de intrare din listd, i fixarea lui in canevasul modelatorului,
in poziia In care dorii sa-1 plasai.

204 Chapter 17. QGIS processing framework



QGIS User Guide, Release 2.8

¢ Parameter definition 21X

Parameter namel |

Min/Max values

Default value | o

Figure 17.17: Model Parameters £7

= = =
Point & DEM Landsat

Figure 17.18: Model Parameters £7

17.3.2 Definiia fluxului de lucru

Once the inputs have been defined, it is time to define the algorithms to apply on them. Algorithms can be found
in the Algorithms tab, grouped much in the same way as they are in the toolbox.

The appearance of the toolbox has two modes here as well: simplified and advanced. However, there is no element
to switch between views in the modeler, so you have to do it in the toolbox. The mode that is selected in the toolbox
is the one that will be used for the list of algorithms in the modeler.

To add an algorithm to a model, double-click on its name or drag and drop it, just like it was done when adding
inputs. An execution dialog will appear, with a content similar to the one found in the execution panel that is shown
when executing the algorithm from the toolbox. The one shown next corresponds to the SAGA ‘Convergence
index’ algorithm, the same example we saw in the section dedicated to the toolbox.

As you can see, some differences exist. Instead of the file output box that was used to set the file path for output
layers and tables, a simple text box is used here. If the layer generated by the algorithm is just a temporary result
that will be used as the input of another algorithm and should not be kept as a final result, just do not edit that text
box. Typing anything in it means that the result is final and the text that you supply will be the description for the
output, which will be the output the user will see when executing the model.

Selecting the value of each parameter is also a bit different, since there are important differences between the
context of the modeler and that of the toolbox. Let’s see how to introduce the values for each type of parameter.

» Layers (raster and vector) and tables. These are selected from a list, but in this case, the possible values are
not the layers or tables currently loaded in QGIS, but the list of model inputs of the corresponding type, or
other layers or tables generated by algorithms already added to the model.

* Numerical values. Literal values can be introduced directly in the text box. But this text box is also a list
that can be used to select any of the numerical value inputs of the model. In this case, the parameter will
take the value introduced by the user when executing the model.

 Sir. Cai in cazul valorilor numerice, irurile de caractere literale pot fi tastate, sau se poate selecta un ir de
intrare.

* 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
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by explicitly defining one algorithm as a parent of the current one, which will force the parent algorithm to be
executed before the current one.

When you use the output of a previous algorithm as the input of your algorithm, that implicitly sets the previous
algorithm as parent of the current one (and places the corresponding arrow in the modeler canvas). However,
in some cases an algorithm might depend on another one even if it does not use any output object from it (for
instance, an algorithm that executes an SQL sentence on a PostGIS database and another one that imports a layer
into that same database). In that case, just select the previous algorithm in the Parent algorithms parameter and
the two steps will be executed in the correct order.

Once all the parameters have been assigned valid values, click on [OK] and the algorithm will be added to the
canvas. It will be linked to all the other elements in the canvas, whether algorithms or inputs, that provide objects
that are used as inputs for that algorithm.

Elements can be dragged to a different position within the canvas, to change the way the module structure is
displayed and make it more clear and intuitive. Links between elements are updated automatically. You can zoom
in and out by using the mouse wheel.

You can run your algorithm anytime by clicking on the [Run] button. However, in order to use the algorithm from
the toolbox, it has to be saved and the modeler dialog closed, to allow the toolbox to refresh its contents.

17.3.3 Salvarea i incarcarea modelelor

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.

Inainte de a salva un model, trebuie si introducei un nume i un grup pentru el, folosind casetele de text din partea
de sus a ferestrei.

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 . mode1 extension and loads the models they contain. Since a model is itself an algorithm,
it can be added to the toolbox just like any other algorithm.

The models folder can be set from the processing configuration dialog, under the Modeler group.

Models loaded from the models folder appear not only in the toolbox, but also in the algorithms tree in the
Algorithms tab of the modeler window. That means that you can incorporate a model as a part of a bigger model,
just as you add any other algorithm.

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 Editarea unui model

Putei edita modelul pe care il creai in mod curent, s redefinii fluxul de lucru i relaiile dintre algoritmi i intrarile
care definesc modelul in sine.

Daci facei clic-dreapta pe un algoritm din canevas reprezentand modelul, vei vedea un meniu contextual ca cel
prezentat In continuare:

Selecting the Remove option will cause the selected algorithm to be removed. An algorithm can be removed only
if there are no other algorithms depending on it. That is, if no output from the algorithm is used in a different one
as input. If you try to remove an algorithm that has others depending on it, a warning message like the one you
can see below will be shown:
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Figure 17.22: Cannot Delete Algorithm £7

Selecting the Edit option or simply double-clicking on the algorithm icon will show the parameters dialog of the
algorithm, so you can change the inputs and parameter values. Not all input elements available in the model will
appear in this case as available inputs. Layers or values generated at a more advanced step in the workflow defined
by the model will not be available if they cause circular dependencies.

Select the new values and then click on the [OK] button as usual. The connections between the model elements
will change accordingly in the modeler canvas.

17.3.5 Editarea fiierelor de ajutor i a meta-informaiilor modelului

You can document your models from the modeler itself. Just click on the [Edit model help] button and a dialog
like the one shown next will appear.

{4 Help editor e |

- Algarithm description . .
B~ Input parameters Algorithm description
i Elevation
i Clipping layer
utputs

-~ Algorithm created by Input parameters

- Algorithm help written by

Elevation

Select elements on the tree and fill their description in the textbox below 1 e elevation layer. Values must be expressed in meters

Clipping layer Clipping Iayer

An optional dipping layer|

Outputs

CK “ Cancel

Figure 17.23: Help Edition £7

On the right-hand side, you will see a simple HTML page, created using the description of the input parameters
and outputs of the algorithm, along with some additional items like a general description of the model or its author.
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The first time you open the help editor, all these descriptions are empty, but you can edit them using the elements
on the left-hand side of the dialog. Select an element on the upper part and then write its description in the text
box below.

Model help is saved in a file in the same folder as the model itself. You do not have to worry about saving it, since
it is done automatically.

17.3.6 Despre algoritmii disponibili

You might notice that some algorithms that can be be executed from the toolbox do not appear in the list of
available algorithms when you are designing a model. To be included in a model, an algorithm must have a
correct semantic, so as to be properly linked to others in the workflow. If an algorithm does not have such a
well-defined semantic (for instance, if the number of output layers cannot be known in advance), then it is not
possible to use it within a model, and thus, it does not appear in the list of algorithms that you can find in the
modeler dialog.

Additionally, you will see some algorithms in the modeler that are not found in the toolbox. These algorithms are
meant to be used exclusively as part of a model, and they are of no interest in a different context. The ‘Calculator’
algorithm is an example of that. It is just a simple arithmetic calculator that you can use to modify numerical
values (entered by the user or generated by some other algorithm). This tool is really useful within a model, but
outside of that context, it doesn’t make too much sense.

17.4 Interfaa de prelucrare in serie

17.4.1 Introducere

Toi algoritmii (inclusiv modelele) se pot executa ca un proces 1n serie. Astfel, acetia pot fi executai folosindu-se
nu doar un singur set de intrari, ci mai multe, care ruleaza algoritmii la nevoie. Acest lucru este util cind se
proceseazd cantitai mari de date, nefiind necesard lansarea repetatd a unui algoritm din caseta de instrumente.

Pentru a executa un algoritm sub forma de procedeu in serie, facei clic-dreapta pe numele sdu din caseta de
instrumente, apoi selectai opiunea Execute as batch process din meniul pop-up care va apdrea.

Figure 17.24: Batch Processing Right Click £7

17.4.2 Tabela parametrilor

Executarea unui proces in serie este similard execuiei unui singur algoritm. Dei valorile parametrilor trebuie sd fie
definite, Tn acest caz nu este de ajuns o singurd valoare pentru fiecare parametru, ci un set, cite unul pentru fiecare
execuie a algoritmului. Valorile sunt introduse cu ajutorul unui tabel asemanétor cu cel prezentat in continuare.

Fiecare linie a tabelului reprezinta o singurd execuie a algoritmului, iar fiecare celuld conine valoarea unuia dintre
parametri. Acesta este similar cu dialogul parametrilor pe care il vedei la execuia unui algoritm din caseta de
instrumente, insd cu un alt aranjament.

n mod implicit, tabelul conine doar doui randuri. Putei adiuga sau elimina randuri folosind butoanele din partea
de jos a ferestrei.

O datd ce dimensiunea tabelei a fost stabilitd, acesta trebuie sa fie umpluta cu valorile dorite.
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Figure 17.25: Batch Processing £7

17.4.3 Completarea tabelei cu parametri

Pentru majoritatea parametrilor, setarea valorii este triviald. Trebuie doar sd tastai valoarea sau sd o selectai din
lista de opiuni disponibile, in funcie de tipul parametrului.

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.

Dupa ce ai selectat fiierul, este prezentat un nou dialog, care permite autocompletarea altor celule din aceeai
coloani (acelai parametru).

(Gags IR

Autofil mode Do not autofil i v ]

Figure 17.26: Salvarea Procesdrii In Serie
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In cazul in care este selectatd valoarea implicitd (‘Autocompletarea nu are loc’), numele fiierului selectat va fi
introdus in celula selectata din tabelul de parametri. Daca oricare dintre celelalte opiuni este selectatd, atunci toate
celulele aflate sub cea selectati vor fi automat completate, pe baza unor criterii definite. in acest fel, este mult mai
uoard completarea tabelei, procesul 1n serie putandu-se defini cu efort redus.

Completarea automatd se poate face prin simpla addugare de numere corelative la calea fiierului selectat, sau prin
addugarea valorii unui alt cAmp 1n acelai rind. Acest lucru este deosebit de util pentru a denumi obiectele datelor
de ieire in funcie de cele de intrare.

Slope

C:\Documents and SettingsiusuarioMis documentosislope2. tif
CiiDocuments and SettingsiusuariotMis documentosislope 3. tif
C:iDocuments and Settingsiusuarioifis documentosisloped. HF

Figure 17.27: Batch Processing File Path £7

17.4.4 Executare ca proces in serie

Pentru a executa procesul in serie dupa ce ai introdus toate valorile necesare, facei clic pe [OK]. Progresul activitaii
de procesare globald va fi afiat Tn bara de progres din partea de jos a dialogului.

17.5 Utilizarea algoritmilor de procesare din consola

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.

The code that you can execute from the Python console, even if it does not call any specific processing method,
can be converted into a new algorithm that you can later call from the toolbox, the graphical modeler or any other
component, just like you do with any other algorithm. In fact, some algorithms that you can find in the toolbox
are simple scripts.

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 Apelarea algoritmilor din consola Python

Primul lucru pe care trebuie sa-1 facei, este de a importa funciile de prelucrare cu ajutorul urmatoarei linii:

>>> 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 ()
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Vei vedea ceva de genul asta.

Accumulated Cost (Anisotropic)-—-—-—————------—- >saga:accumulatedcost (anisotropic)
Accumulated Cost (Isotropic)-—-—-————--------———- >saga:accumulatedcost (isotropic)
Add Coordinates to points—————----------————— >saga:addcoordinatestopoints

Add Grid Values to Points-————---------—----———~ >saga:addgridvaluestopoints

Add Grid Values to Shapes—————————"—"—"—"——-—————~ >saga:addgridvaluestoshapes

Add Polygon Attributes to Points———------—-——— >saga:addpolygonattributestopoints
Aggregate-———"———"—""—""""""""""———————————————— >saga:aggregate

Aggregate Point Observations—-——-————--------———- >saga:aggregatepointobservations
Aggregation Index—————————————"—"——————————————— >saga:aggregationindex

Analytical Hierarchy Process————————----—————~ >saga:analyticalhierarchyprocess
Analytical Hillshading-———-------"""-""-----——~ >saga:analyticalhillshading
Average With Mask l1-———-"---""----——————-——— >saga:averagewithmaskl

Average With Mask 2-————-----------————~ >saga:averagewithmask?2

Average With Thereshold 1-————-—-------—-——~ >saga:averagewiththeresholdl
Average With Thereshold 2-———------------————— >saga:averagewiththereshold2
Average With Thereshold 3-———-—-----------———~ >saga:averagewiththereshold3
B-Spline Approximation-----—-—----"-"-""-------——~ >saga:b-splineapproximation

That’s a list of all the available algorithms, alphabetically ordered, along with their corresponding command-line
names.

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---——-——---------"--"-"""""""""---""""—— >saga:slopelength

Slope, Aspect, Curvature-———————————""—"—"—"——————— >saga:slopeaspectcurvature

Upslope Area—————————————————————————————————— >saga:upslopearea

Vegetation Index[slope based]-——————------—-——— >saga:vegetationindex[slopebased]

Acest rezultat s-ar putea schimba 1n funcie de algoritmii pe care i avei la dispoziie.

It is easier now to find the algorithm you are looking for and its command-line name, in this case
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 <OutputRaster>

ASPECT <OutputRaster>

CURV <OutputRaster>

HCURV <OutputRaster>

VCURV <OutputRaster>

Now you have everything you need to run any algorithm. As we have already mentioned, there is only one single
command to execute algorithms: runalg (). Its syntax is as follows:

>>> processing.runalg(name_of_the_algorithm, paraml, param2, ..., paranN,
Outputl, Output2, ..., OutputN)
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The list of parameters and outputs to add depends on the algorithm you want to run, and is exactly the list that the
alghelp () method gives you, in the same order as shown.

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:

» 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.

* Selection. If an algorithm has a selection parameter, the value of that parameter should be entered using an
integer value. To know the available options, you can use the algoptions () command, as shown in the
following example:

>>> processing.algoptions ("saga:slopeaspectcurvature")
METHOD (Method)
0 - [0] Maximum Slope (Travis et al. 1975)

1 - [1] Maximum Triangle Slope (Tarboton 1997)

2 — [2] Least Squares Fitted Plane (Horn 1981, Costa-Cabral & Burgess 1996)
3 - [3] Fit 2.Degree Polynom (Bauer, Rohdenburg, Bork 1985)

4 - [4] Fit 2.Degree Polynom (Heerdegen & Beran 1982)

5 - [5] 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.

¢ Table Field from XXX. Use a string with the name of the field to use. This parameter is case-sensitive.

* 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.

* CRS. Introducei numarul de cod EPSG pentr CRS-ul dorit.
 Extindere. Trebuie sd utilizai un ir cu valorile xmin, xmax, ymin i ymax separate prin virgule (, ).
Parametrii boolean, fiier, ir i numeric nu au nevoie de explicaii suplimentare.

Input parameters such as strings, booleans, or numerical values have default values. To use them, specify None
in 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 1oad () method.

17.5.2 Funcii suplimentare pentru prelucrarea datelor

Apart from the functions used to call algorithms, importing the processing package will also import some
additional functions that make it easier to work with data, particularly vector data. They are just convenience
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functions that wrap some functionality from the QGIS API, usually with a less complex syntax. These functions
should be used when developing new algorithms, as they make it easier to operate with input data.

Below is a list of some of these commands. More information can be found in the classes under the
processing/tools package, and also in the example scripts provided with QGIS.

* getObject (obj): Returns a QGIS object (a layer or table) from the passed object, which can be a
filename or the name of the object in the QGIS Table of Contents.

* values (layer, fields): 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.

* features (layer): Returns an iterator over the features of a vector layer, considering the existing
selection.

* uniqueValues (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.

17.5.3 Crearea script-urilor i execuia lor din caseta de instrumente

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.

Numele algoritmului (cel pe care il vei vedea in caseta de instrumente) este generat din numele fiierului,
eliminindu-i extensia i inlocuind cratimele cu spaii albe.

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, 0, None,
None, None, None, None)

ret_area = processing.runalg("saga:catchmentarea (mass—fluxmethod)", dem,
0, False, False, False, False, None, None, None, None, None)

processing.runalg("saga:topographicwetnessindex (twi), ret_slopel[’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.

The part of the code where this processing takes place is not difficult to understand if you have read the previous
sections in this chapter. The first lines, however, need some additional explanation. They provide the information
that is needed to turn your code into an algorithm that can be run from any of the GUI components, like the toolbox
or the graphical modeler.

These lines start with a double Python comment symbol (##) and have the following structure:

[parameter_name]=[parameter_type] [optional_values]

Here is a list of all the parameter types that are supported in processing scripts, their syntax and some examples.
* raster. Un strat raster.
* vector. Un strat vectorial.
* table. O tabeld.

e number. O valoare numerica. Trebuie sd existe o valoare implicitd. De exemplu, depth=number 2.4.
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* string. Unir de text. Cai 1n cazul valorilor numerice, trebuie sa fie addugatd o valoare implicitd. De
exemplu, name=string Victor.

* boolean. O valoare booleand. Se adaugd True sau False pentru a seta valoarea implicitd. De exemplu,
verbose=boolean True.

e multiple raster. Un setde straturi raster, de intrare.
e multiple vector. Un set de straturi vectoriale de intrare.

* field. A field in the attributes table of a vector layer. The name of the layer has to be added after the
field tag. For instance, if you have declared a vector input with mylayer=vector, you could use
myfield=field mylayer to add a field from that layer as parameter.

e folder. Un folder.
e file. Un nume de fiier.

The parameter name is the name that will be shown to the user when executing the algorithm, and also the variable
name to use in the script code. The value entered by the user for that parameter will be assigned to a variable with
that name.

When showing the name of the parameter to the user, the name will be edited 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 (; ).

Ieirile sunt definite Intr-un mod similar, folosind urmatoarele etichete:

* output raster
* output vector
* output table
e output html

e output file

* output number
* 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 1oad () 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

urmadtoarea linie va seta valoarea de ieire la 5:

average = 5
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In addition to the tags for parameters and outputs, you can also define the group under which the algorithm will
be shown, using the group tag.

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 Documentarea script-urilor

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 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 . he1p 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 Script de interceptare a pre- i post-execuiei

Scripts can also be used to set pre- and post-execution hooks that are run before and after an algorithm is run. This
can be used to automate tasks that should be performed whenever an algorithm is executed.

The syntax is identical to the syntax explained above, but an additional global variable named alg is available,
representing the algorithm that has just been (or is about to be) executed.

In the General group of the processing 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 Managerul istoricului

17.6.1 Procesarea istoricului

De fiecare datd cand executai un algoritm, informaiile despre proces sunt stocate in managerul istoricului. Impre-
und cu parametrii utilizai, sunt salvate, de asemenea, data i ora executdrii.

This way, it is easy to track and control all the work that has been developed using the processing framework, and
easily reproduce it.

Managerul de istoric reprezinta un set de intrari de registru, grupate in funcie de data de executare, ceea ce uureaza
informaiile despre un algoritm executat in orice moment anume.

Informaiile procesului sunt pastrate ca o expresie pentru linia de comanda, chiar daca algoritmul a fost lansat
din caseta de instrumente. Acest lucru il face, de asemenea, util pentru cei care invaa cum sa utilizeze interfaa
liniei de comandd, deoarece acetia pot apela un algoritm folosind bara de instrumente i apoi sa verifice managerul
istoricului, pentru a vedea cum ar putea acelai algoritm sd fie apelat din linia de comanda.

In afard de navigarea intrdrilor in registru, putei, de asemenea re-executa procesele, printr-un simplu dublu-clic pe
intrarea corespunzitoare.

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
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developer to report a bug or error, the information in that group will be very useful for her or him to find out what
is going wrong.

Third-party algorithms are usually executed by calling their command-line interfaces, which communicate with
the user via the console. Although that console is not shown, a full dump of it is stored in the Information group
each time you run one of those algorithms. If, for instance, you are having problems executing a SAGA algorithm,
look for an entry named ‘SAGA execution console output’ to check all the messages generated by SAGA and try
to find out where the problem is.

Some algorithms, even if they can produce a result with the given input data, might add comments or additional
information to the Warning block if they detect potential problems with the data, in order to warn you. Make sure
you check those messages if you are having unexpected results.

17.7 Scrierea noilor Algoritmi de Procesare sub forma de script-uri
Python

Putei crea proprii algoritmi, prin scrierea codului Python corespunzétor i prin addugarea catorva linii suplimentare,
pentru a furniza informaiile suplimentare, necesare pentru a defini semantica algoritmului. Putei gdsi meniul
Create new script in grupul Tools din blocul algoritmilor, al barei de instrumente. Facei dublu-clic pe el, pentru
a deschide dialogul de editare a script-ului. Acolo ar trebui sd tastai codul. Salvand script-ul de acolo 1n folderul
scripts (implicit, atunci cand deschidei dialogul de salvare a fiierului), cu extensia .py, se va crea automat
algoritmul corespunzaitor.

The name of the algorithm (the one you will see in the toolbox) is created from the filename, removing its extension
and replacing low hyphens with blank spaces.

Haidei sa folosim urmatorul cod, care calculeaza Indicele de Umiditate Topografic (TWI) direct dintr-un DEM

##dem=raster
##twi=output raster
ret_slope = processing.runalg("saga:slopeaspectcurvature", dem, 0, None,
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None, None, None, None)
ret_area = processing.runalg("saga:catchmentarea", demn,
0, False, False, False, False, None, None, None, None, None)
processing.runalg("saga:topographicwetnessindextwi, ret_slope[’SLOPE’],
ret_area[’AREA’], None, 1, 0, twi)

As you can see, it involves 3 algorithms, all of them coming from SAGA. The last one of them calculates the TWI,
but it needs a slope layer and a flow accumulation layer. We do not have these ones, but since we have the DEM,
we can calculate them calling the corresponding SAGA algorithms.

The part of the code where this processing takes place is not difficult to understand if you have read the previous
chapter. The first lines, however, need some additional explanation. They provide the information that is needed to
turn your code into an algorithm that can be run from any of the GUI components, like the toolbox or the graphical
modeler.

Aceste linii incep cu un dublu simbol de comentariu Python (##) i are urmétoarea structurd

[parameter_name]=[parameter_type] [optional_values]

Here is a list of all the parameter types that are supported in processign scripts, their syntax and some examples.
e raster. Un strat raster
* vector. Un strat vectorial
e table. O tabeld

* number. O valoare numericd. Trebuie si fie specificatd o valoare implicitd. De exemplu, depth=number
2.4

* string. Unir care cuprinde text. Ca i In cazul valorilor numerice, trebuie sd existe o valoare implicita.
De exemplu, name=string Victor

* longstring. Este similar irului de caractere, dar se va afia o caseta de text mai mare, mai potrivita pentru
irurile lungi, cum ar fi un script care ateaptd un mic fragment de cod.

* boolean. O valoare booleand. Se adaugd True sau False pentru a seta valoarea implicitd. De exemplu,
verbose=boolean True.

e multiple raster. Un setde straturi raster de intrare.
e multiple vector. Un set de straturi vectoriale de intrare.

* field. A field in the attributes table of a vector layer. The name of the layer has to be added after the
field tag. For instance, if you have declared a vector input with mylayer=vector, you could use
myfield=field mylayer to add a field from that layer as parameter.

e folder. Un folder
e file. Un nume de fiier
¢ crs. Un Sistem de Coordonate de Referina

The parameter name is the name that will be shown to the user when executing the algorithm, and also the variable
name to use in the script code. The value entered by the user for that parameter will be assigned to a variable with
that name.

When showing the name of the parameter to the user, the name will be edited it to improve its appearance, replacing
low hyphens with spaces. So, for instance, if you want the user to see a parameter named A numerical
value, you can use the variable name A_numerical_value.

Layers and tables values are strings containing the filepath of the corresponding object. To turn them into a QGIS
object, you can use the processing.getObjectFromUri () function. Multiple inputs also have a string
value, which contains the filepaths to all selected objects, separated by semicolons (; ).

Ieirile sunt definite intr-un mod similar, folosind urmatoarele etichete:

* output raster
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* output vector
e output table
* output html

e output file

e output number
* output string
* output extent

The value assigned to the output variables is always a string with a filepath. It will correspond to a temporary
filepath in case the user has not entered any output filename.

In addition to the tags for parameters and outputs, you can also define the group under which the algorithm will
be shown, using the group tag.

The last tag that you can use in your script header is ##nomodeler. Use that when you do not want your
algorithm to be shown in the modeler window. This should be used for algorithms that do not have a clear syntax
(for instance, if the number of layers to be created is not known in advance, at design time), which make them
unsuitable for the graphical modeler

17.8 Manipularea datelor produse de algoritm

When you declare an output representing a layer (raster, vector or table), the algorithm will try to add it to QGIS
once it is finished. That is the reason why, although the runalg () method does not load the layers it produces,
the final TWI layer will be loaded, since it is saved to the file entered by the user, which is the value of the
corresponding output.

Do not use the 1oad () method in your script algorithms, but just when working with the console line. If a layer
is created as output of an algorithm, it should be declared as such. Otherwise, you will not be able to properly
use the algorithm in the modeler, since its syntax (as defined by the tags explained above) will not match what the
algorithm really creates.

Hidden outputs (numbers and strings) do not have a value. Instead, it is you who has to assign a value to them. To
do so, just set the value of a variable with the name you used to declare that output. For instance, if you have used
this declaration,

##average=output number

urmitoarea linie va seta valoarea de ieire la 5:

average = 5

17.9 Comunicarea cu utilizatorul

If your algorithm takes a long time to process, it is a good idea to inform the user. You have a global named
progress available, with two available methods: setText (text) and setPercentage (percent) to
modify the progress text and the progress bar.

If you have to provide some information to the user, not related to the progress of the algorithm, you can use the
setInfo (text) method, also from the progress object.

If your script has some problem, the correct way of propagating it is to raise an exception of type
GeoAlgorithmExecutionException (). You can pass a message as argument to the constructor of the
exception. Processing will take care of handling it and communicating with the user, depending on where the
algorithm is being executed from (toolbox, modeler, Python console...)
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17.10 Documentarea script-urilor

As in the case of models, you can create additional documentation for your script, to explain what they do and
how to use them. In the script editing dialog you will find a [Edit script help] button. Click on it and it will take
you to the help editing dialog. Check the chapter about the graphical modeler to know more about this dialog and
how to use it.

Help files are saved in the same folder as the script itself, adding the . he 1p extension to the filename. Notice that
you can edit your script’s help before saving it for the first time. If you later close the script editing dialog without
saving the script (i.e. you discard it), the help content you wrote will be lost. If your script was already saved and
is associated to a filename, saving is done automatically.

17.11 Exemple de script-uri

Several examples are available in the on-line collection of scripts, which you can access by selecting the Get script
from on-line script collection tool under the Scripts/tools entry in the toolbox.

v E Scripts [1 geoalgorithms]
¥ Tools
E Add script from file
B Create new script
E Cet scripts from on-line scripts collection

Please, check them to see real examples of how to create algorithms using the processing framework classes. You
can right-click on any script algorithm and select Edit script to edit its code or just to see it.

17.12 Cele mai bune practici pentru scrierea algoritmilor pentru
script

Here’s a quick summary of ideas to consider when creating your script algorithms and, especially, if you want to
share with other QGIS users. Following these simple rules will ensure consistency across the different Processing
elements such as the toolbox, the modeler or the batch processing interface.

* Do not load resulting layers. Let Processing handle your results and load your layers if needed.

* Always declare the outputs your algorithm creates. Avoid things such as declaring one output and then
using the destination filename set for that output to create a collection of them. That will break the correct
semantics of the algorithm and make it impossible to use it safely in the modeler. If you have to write an
algorithm like that, make sure you add the ##nomodeler tag.

* Do not show message boxes or use any GUI element from the script. If you want to communicate with the
user, use the set Info () method or throw an GeoAlgorithmExecutionException

* Asarule of thumb, do not forget that your algorithm might be executed in a context other than the Processing
toolbox.

17.13 Script de interceptare a pre- i post-execuiei

Scripts can also be used to set pre- and post-execution hooks that are run before and after an algorithm is run. This
can be used to automate tasks that should be performed whenever an algorithm is executed.

The syntax is identical to the syntax explained above, but an additional global variable named alg is available,
representing the algorithm that has just been (or is about to be) executed.
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In the General group of the processing config dialog you will find two entries named Pre-execution script file and
Post-execution script file where the filename of the scripts to be run in each case can be entered.

17.14 Configurarea Aplicaiilor Externe

The processing framework can be extended using additional applications. Currently, SAGA, GRASS, OTB (Orfeo
Toolbox) and R are supported, along with some other command-line applications that provide spatial data analysis
functionalities. Algorithms relying on an external application are managed by their own algorithm provider.

This section will show you how to configure the processing framework to include these additional applications,
and it will explain some particular features of the algorithms based on them. Once you have correctly configured
the system, you will be able to execute external algorithms from any component like the toolbox or the graphical
modeler, just like you do with any other geoalgorithm.

By default, all algorithms that rely on an external appplication not shipped with QGIS are not enabled. You can
enable them in the configuration dialog. Make sure that the corresponding application is already installed in your
system. Enabling an algorithm provider without installing the application it needs will cause the algorithms to
appear in the toolbox, but an error will be thrown when you try to execute them.

This is because the algorithm descriptions (needed to create the parameters dialog and provide the information
needed about the algorithm) are not included with each application, but with QGIS instead. That is, they are part
of QGIS, so you have them in your installation even if you have not installed any other software. Running the
algorithm, however, needs the application binaries to be installed in your system.

17.14.1 O nota pentru utilizatorii de 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 standalone installer. That will
automatically install SAGA, GRASS and OTB in your system and configure them so they can be run from QGIS.
All the algorithms in the simplified view of the toolbox will be ready to be run without needing any further
configuration. If installing through OSGeo4W application, make sure you select for insttallation SAGA and OTB
as well.

If you want to know more about how these providers work, or if you want to use some algorithms not included in
the simplified toolbox (such as R scripts), keep on reading.

17.14.2 O nota privind formatele de fiiere

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.

Using GRASS raster layers is, for instance, one case in which you might have trouble and not be able to complete
your work if you call an external algorithm using such a layer as input. For this reason, these layers will not appear
as available to algorithms.

You should, however, find no problems at all with vector layers, since QGIS automatically converts from the
original file format to one accepted by the external application before passing the layer to it. This adds extra
processing time, which might be significant if the layer has a large size, so do not be surprised if it takes more
time to process a layer from a DB connection than it does to process one of a similar size stored in a shapefile.

Providers not using external applications can process any layer that you can open in QGIS, since they open it for
analysis through QGIS.

17.14. Configurarea Aplicaiilor Externe 221



QGIS User Guide, Release 2.8

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.

17.14.3 O nota privind seleciile stratului vectorial

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.

In alte cazuri, este necesard exportarea doar a entitdilor selectate, care provoaca timpi de execuie mai lungi.

SAGA

SAGA algorithms can be run from QGIS if you have SAGA installed in your system and you configure the pro-
cessing framework properly so it can find SAGA executables. In particular, the SAGA command-line executable
is needed to run SAGA algorithms.

If you are running Windows, both the stand-alone installer and the OSGeo4W installer include SAGA along with
QGIS, and the path is automatically configured, so there is no need to do anything else.

If you have installed SAGA yourself (remember, you need version 2.1), the path to the SAGA executable must be
configured. To do this, open the configuration dialog. In the SAGA block, you will find a setting named SAGA
Folder. Enter the path to the folder where SAGA is installed. Close the configuration dialog, and now you are
ready to run SAGA algorithms from QGIS.

If you are running Linux, SAGA binaries are not included with SEXTANTE, so you have to download and install
the software yourself. Please check the SAGA website for more information. SAGA 2.1 is needed.

In this case, there is no need to configure the path to the SAGA executable, and you will not see those folders.
Instead, you must make sure that SAGA is properly installed and its folder is added to the PATH environment
variable. Just open a console and type saga_cmd to check that the system can find where the SAGA binaries are
located.

17.14.4 Despre limitarile sistemului grila 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).

Definirea acestui sistem grild comun este controlatd de cétre utilizator, acest lucru putind facut din zona grupului
SAGA al ferestrei de setare. Existd doua modalitdi de stabilire a sistemului grild int:

* Setare manuala. Putei defini extinderea, prin stabilirea valorilor urmatorilor parametri:

Reeantionare min X

Reeantionare max X

Reeantionare min Y

Reeantionare max Y

Reeantionare dimensiune celuld

222 Chapter 17. QGIS processing framework



QGIS User Guide, Release 2.8

Notice that QGIS will resample input layers to that extent, even if they do not overlap with it.

» Setare automata din straturile de intrare. Pentru a selecta aceastd opiune, doar sd verificai opiunea Use
min covering grid system for resampling. Toate celelalte setdri vor fi ignorate, iar extinderea minima care
acoperd toate straturile de intrare va fi utilizatd. Dimensiunea celulei din stratul inta reprezinta maximul
dimensiunilor tuturor celulelor din straturile de intrare.

For algorithms that do not use multiple raster layers, or for those that do not need a unique input grid system, no
resampling is performed before calling SAGA, and those parameters are not used.

17.14.5 Limitari pentru straturile multi-banda

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).

17.14.6 Limitari de marime a celulelor

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.

17.14.7 Jurnalizare

When QGIS calls SAGA, it does so using its command-line interface, thus passing a set of commands to perform
all the required operations. SAGA shows its progress by writing information to the console, which includes the
percentage of processing already done, along with additional content. This output is filtered and used to update
the progress bar while the algorithm is running.

Both the commands sent by QGIS and the additional information printed by SAGA can be logged along with other
processing log messages, and you might find them useful to track in detail what is going on when QGIS runs a
SAGA algorithm. You will find two settings, namely Log console output and Log execution commands, to activate
that logging mechanism.

Most other providers that use an external application and call it through the command-line have similar options,
so you will find them as well in other places in the processing settings list.

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.

Once again, this is different in Linux, and you just have to make sure that the R folder is included in the PATH
environment variable. If you can start R just typing R in a console, then you are ready to go.

To add a new algorithm that calls an R function (or a more complex R script that you have developed and you
would like to have available from QGIS), you have to create a script file that tells the processing framework how
to perform that operation and the corresponding R commands to do so.
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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

##numpoint s=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 de-
scribed in the file and the outputs that it will generate. They work with exactly the same syntax as the SEXTANTE
scripts that we have already seen, so they will not be described here again.

When you declare an input parameter, QGIS uses that information for two things: creating the user interface to
ask the user for the value of that parameter and creating a corresponding R variable that can later be used as input
for R commands.

In the above example, we are declaring an input of type vector named polyg. When executing the algorithm,
QGIS will open in R the layer selected by the user and store it in a variable also named polyg. So, the name of a
parameter is also the name of the variable that we can use in R for accesing the value of that parameter (thus, you
should avoid using reserved R words as parameter names).

Spatial elements such as vector and raster layers are read using the readOGR () and brick () commands (you
do not have to worry about adding those commands to your description file — QGIS will do it), and they are stored
as SpatialxDataFrame objects. Table fields are stored as strings containing the name of the selected field.

Tabelele sunt deschise folosind comanda read.csv (). In cazul in care un tabel introdus de citre utilizator nu
este In format CSV, acesta va fi convertit Tnainte de importul in R.

In plus, fiierele raster pot fi citite prin utilizarea comenzii readGDAL () in loc de brick () *‘atuni cand
se folosete " ‘##usereadgdal.

If you are an advanced user and do not want QGIS to create the object representing the layer, you can use the
##passfilename tag to indicate that you prefer a string with the filename instead. In this case, it is up to you
to open the file before performing any operation on the data it contains.

Cu ajutorul informaiilor de mai sus, putem inelege acum prima linie de primul nostru exemplu de script (prima
linie care nu Tncepe cu un comentariu Python).

pts=spsample (polyg, numpoints, type="random")

The variable polygon already contains a SpatialPolygonsDataFrame object, so it can be used to call the
spsample method, just like the numpoints one, which indicates the number of points to add to the created
sample grid.

Since we have declared an output of type vector named out, we have to create a variable named out and store a
SpatialxDataFrame objectin 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.

In this case, the result obtained from the spsample method has to be converted explicitly into a
SpatialPointsDataFrame object, since it is itself an object of class ppp, which is not a suitable class
to be returned to QGIS.

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.
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If you have used the #passfilename option, outputs are generated using the raster package (with
writeRaster ()), even though it is not used for the inputs.

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).
Daca algoritmul dvs. creeaza orice gen de grafic (folosind metoda plot () ), addugai urmétoarea linie:

##showplots

This will cause QGIS to redirect all R graphical outputs to a temporary file, which will be opened once R execution
has finished.

Ambele rezultate grafice cat i cele din consola vor fi afiate in managerul rezultatelor procesdrii.

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.

Note: rgdal and maptools libraries are loaded by default, so you do not have to add the corresponding
library () commands (you just have to make sure that those two packages are installed in your R distribution).

However, other additional libraries that you might need have to be explicitly loaded. Just add the necessary com-
mands at the beginning of your script. You also have to make sure that the corresponding packages are installed in
the R distribution used by QGIS. The processing framework will not take care of any package installation. If you
run a script that requires a package that is not installed, the execution will fail, and Processing will try to detect
which packages are missing. You must install those missing libraries manually before you can run the algorithm.

GRASS

Configuring GRASS is not much different from configuring SAGA. First, the path to the GRASS folder has to be
defined, but only if you are running Windows. Additionaly, a shell interpreter (usually msys . exe, which can be
found in most GRASS for Windows distributions) has to be defined and its path set up as well.

By default, the processing framework tries to configure its GRASS connector to use the GRASS distribution that
ships along with QGIS. This should work without problems in most systems, but if you experience problems, you
might have to configure the GRASS connector manually. Also, if you want to use a different GRASS installation,
you can change that setting and point to the folder where the other version is installed. GRASS 6.4 is needed for
algorithms to work correctly.

Daca lucrai pe Linux, trebuie doar s vi asigurai cd GRASS este instalat corect i cd poate fi rulat fara probleme de
la o consola.

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.
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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.

Once OTB is installed, start QGIS, open the processing configuration dialog and configure the OTB algorithm
provider. In the Orfeo Toolbox (image analysis) block, you will find all settings related to OTB. First, ensure that
algorithms are enabled.

Then, configure the path to the folder where OTB command-line tools and libraries are installed:

. A Usually OTB applications folder points to /usr/lib/otb/applications and OTB command line
tools folder is /usr/bin.

o« &7

If you wuse the OSGeo4W installer, then install otb-bin package and enter
C:\0SGeodW\apps\orfeotoolbox\applications as OTB applications folder and
C:\0SGeodW\bin as OTB command line tools folder. These values should be configured by de-
fault, but if you have a different OTB installation, configure them to the corresponding values in your
system.

TauDEM

To use this provider, you need to install TauDEM command line tools.

17.14.8 Windows

Please visit the TauDEM homepage for installation instructions and precompiled binaries for 32-bit and 64-bit
systems. IMPORTANT: You need TauDEM 5.0.6 executables. Version 5.2 is currently not supported.

17.14.9 Linux

There are no packages for most Linux distributions, so you should compile TauDEM by yourself. As TauDEM
uses MPICH2, first install it using your favorite package manager. Alternatively, TauDEM works fine with Open
MPI, so you can use it instead of MPICH?2.

Download TauDEM 5.0.6 source code and extract the files in some folder.
Deschidei fiierul 1inearpart .h, apoi dupa linia

#include "mpi.h"
addugai o noud linie cu
#include <stdint.h>

astfel, vei obine

#include "mpi.h"
#include <stdint.h>
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Salvai modificidrile i inchidei fiierul. Acum deschidei tif£I0.h, gdsii linia #include "stdint.h" iin-

locuii ghilimelele (" ") cu <>, apoi vei obine
#include <stdint.h>

Save the changes and close the file. Create a build directory and cd into it

mkdir build
cd build

Configure your build with the command
CXX=mpicxx cmake -DCMAKE_INSTALL_PREFIX=/usr/local
and then compile

make

Finally, to install TauDEM into /usr/local/bin, run

sudo make install

17.15 QGIS Commander

Processing 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.

Instrumentul este cunoscut ca i QGIS commander, 1 constd doar Intr-o simpla casetd de text cu autocompletare,

unde vei tasta comanda pe care dorii sd o rulai.

r x ™
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slope]

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: Viegetation 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...

Figure 17.29: The QGIS Commander £7

The Commander is started from the Analysis menu or, more practically, by pressing Shift + Ctrl + M(you
can change that default keyboard shortcut in the QGIS configuration if you prefer a different one). Apart from
executing Processing algorithms, the Commander gives you access to most of the functionality in QGIS, which
means that it gives you a practical and efficient way of running QGIS tasks and allows you to control QGIS with

reduced usage of buttons and menus.

Moreover, the Commander is configurable, so you can add your custom commands and have them just a few
keystrokes away, making it a powerful tool to help you become more productive in your daily work with QGIS.

17.15.1 Comenazi disponibile

Comenzile disponibile In Commander se Incadreazi in urmétoarele categorii:

17.15. QGIS Commander
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e Algoritmi de procesare. Acetia sunt afiai ca Algoritmi de procesare: <name of the
algorithm>.

* 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.

¢ Funcii Python. Putei crea funcii scurte Python care vor fi incluse in lista de comenzi disponibile. Acestea
sunt afiate ca Funcia: <function name>.

Pentru a rula oricare dintre categorii, este suficient sd incepei sd tastai, apoi sd selectai elementul corespunzitor
din lista de comenzi disponibile, care apare dupd filtrarea Intregii liste de comenzi, generatd de textul introdus.

In the case of calling a Python function, you can select the entry in the list, which is pre-
fixed by Function: (for instance, Function: removeall), or just directly type the
function name (‘‘removeall in the previous example). There is no need to add brackets after the func-
tion name.

17.15.2 Crearea funciilor personalizate

Custom functions are added by entering the corresponding Python code in the commands . py file that is found
inthe .qgis/sextante/commander directory in your user folder. It is just a simple Python file where
you can add the functions that you need.

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.

For instance, you can add the following function, which removes all layers:

from ggis.gui import =«

def removeall () :
mapreg = QgsMaplLayerRegistry.instance ()
mapreg.removeAllMapLayers ()

Dupd ce ai addugat funcia, ea va fi disponibild in Commander, putand-o invoca prin tastarea removeall. Nu
este nevoie sa facei nimic in afard de scrierea funciei in sine.

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.

Here is an example of a function that loads a layer and takes a parameter with the filename of the layer to load.

import processing

def load(*args):
processing.load(args[0])

If you want to load the layer in /home /myuser/points.shp,type load /home/myuser/points.shp
in the Commander text box.
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CHAPTER 18

Compozitorul de Hari

With the Print Composer you can create nice maps and atlasses that can be printed or saved as PDF-file, an
image or an SVG-file. This is a powerfull way to share geographical information produced with QGIS that can be
included in reports or published.

The Print Composer provides growing layout and printing capabilities. It allows you to add elements such as
the QGIS map canvas, text labels, images, legends, scale bars, basic shapes, arrows, attribute tables and HTML
frames. You can size, group, align, position and rotate each element and adjust the properties to create your layout.
The layout can be printed or exported to image formats, PostScript, PDF or to SVG (export to SVG is not working
properly with some recent Qt4 versions; you should try and check individually on your system). You can save the
layout as a template and load it again in another session. Finally, generating several maps based on a template can
be done through the atlas generator. See a list of tools in table_composer_1:
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Scop

Scop

Dy e

Salvarea Proiectului
Duplicare Compozitor

Incércare din ablon

Selecteaza/Muta elementul in
compoziie

Grupeazi elementele in compoziie
Lock Selected Items
Ridica elementele selectate

Muti 1n capatul de sus elementele
selectate

Aliniere la stinga a elementelor
selectate

Aliniere in centru a elementelor
selectate

Aliniere in sus a elementelor
selectate

Preview Atlas
Previous Feature
Last feature

Export Atlas as Image

ALY ¥

Compozitor Nou
Managerul Compoziiilor

Salvare ca ablon

= Print or export as PostScript Exportare Intr-un format de imagine
= Exporta compoziia in format SVG Exportare ca PDF

A Revenire la ultima modificare Restaurare conform ultimei modificari

;= Transfocare pe ansamblu &ﬁ/ Zoom to 100%

® Apropiere Jq.: Indepirtare

z Refresh View i

éjg Pan ?‘ ) Zoom to specific region

Muta coninutul in interiorul unui element

& Adaugi noua hartd din canevasul Adaugd imaginea Tn compoziie

harii QGIS
T . N . : o ‘o ..

] Adauga eticheta In compoziie [+ Adaugi noua legendd In compoziie
e Add scale bar to print composition = Adauga formele de bazd in compoziie
/ Adaugd sageata in compoziie Adaugd tabela de atribute In compoziie
<3
.t Add an HTML frame
© 1o

Degrupeazd elementele din compoziie
Unlock All items
Coboara elementele selectate

Muti 1n capitul de jos elementele selectate

Aliniazd la dreapta elementele selectate

Aliniere in centru, pe vericald, a
elementelor selectate

Aliniere in jos a elementelor selectate

First Feature
Next Feature
Print Atlas

Atlas Settings

Tabelul Compoziiilor 1: Instrumentele Compozitorului de Hari

Toate instrumentele din Compozitorul de Héri sunt disponibile atit in meniuri, cit i ca pictograme in bara de
instrumente. Bara de instrumente poate fi activatd i dezactivatd, prin apasarea butonului din dreapta al mouse-ului
deasupra barei de instrumente.
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18.1 Primii pai

18.1.1 Deschide un nou ablon al Compozitorului de Hari

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 EE New Print Composer jeop in the toolbar or choose File — New Print Composer. You will
be prompted to choose a title for the new Composer.

18.1.2 Overview of the Print Composer

Opening the Print Composer provides you with a blank canvas that represents the paper surface when using the
print option. Initially you find buttons on the left beside the canvas to add map composer items; the current QGIS
map canvas, text labels, images, legends, scale bars, basic shapes, arrows, attribute tables and HTML frames. In
this toolbar you also find toolbar buttons to navigate, zoom in on an area and pan the view on the composer and
toolbar buttons to select a map composer item and to move the contents of the map item.

Figure_composer_overview shows the initial view of the Print Composer before any elements are added.

alaska1

Composer Edit View Layout Atlas Settings

= = @ @ @ M N .o O =5F
TR E R &R Hepppg @8 »@-
@ _|50. o e TP kems Command history
- Items ®
|
7~ = = | § Iltem
IGg| -
i Composition | Item properties | Atlas generation
||_—:E = Composition 3]
a} i v Paper and quality
— | = Presets A4 (210x297 mm -| €
. |
1
i 1 width €
H (] E
= Height <
= - |
. . Units
i.S\-'v :
&= - Number of pag]s | L =8
4 EX Orientation | Landscape =K =8
i Page background | Change... |
@ 1 Export resolution | 300 dpi N
| - [} Print as raster
Gl [] world file on
i b Guides and Grid -
- 13 ( ) L]
¥ 196.102 mm y:-9.35943 mm page: 1 59.4% v

Figure 18.1: Compozitorul de Hari s}

On the right beside the canvas you find two panels. The upper panel holds the tabs Items and Command History
and the lower panel holds the tabs Composition, Item properties and Atlas generation.
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* The Items tab provides a list of all map composer items added to the canvas.

e The Command history tab displays a history of all changes applied to the Print Composer layout. With a
mouse click, it is possible to undo and redo layout steps back and forth to a certain status.
» The Composition tab allows you to set paper size, orientation, the page background, number of pages and

print quality for the output file in dpi. Furthermore, you can also activate the Cif Print as raster checkbox.
This means all items will be converted to raster before printing or saving as PostScript or PDF. In this tab,
you can also customize settings for grid and smart guides.

e The Item Properties tab displays the properties for the selected item. Click the BLQ SelectMove item jeon to
select an item (e.g., legend, scale bar or label) on the canvas. Then click the Item Properties tab and
customize the settings for the selected item.

* The Atlas generation tab allows you to enable the generation of an atlas for the current Composer and gives
access to its parameters.

=] .
* Finally, you can save your print composition with the - Save Project pyron,

In the bottom part of the Print Composer window, you can find a status bar with mouse position, current page
number and a combo box to set the zoom level.

You can add multiple elements to the Composer. It is also possible to have more than one map view or legend or
scale bar in the Print Composer canvas, on one or several pages. Each element has its own properties and, in the
case of the map, its own extent. If you want to remove any elements from the Composer canvas you can do that
with the Delete or the Backspace key.

Instrumentele de navigare

To navigate in the canvas layout, the Print Composer provides some general tools:

P
. <‘,;!'/' Marire

P\
[

|
.o - Micorare

B

° (}: Zoom full
_

. Q,';;t' Zoom to 100%

I | .
o M/ Refreshview (if yoy find the view in an inconsistent state)

Iy
° ‘{U Pan composer

T

o 2 Zoom (z00m to a specific region of the Composer)

You can change the zoom level also using the mouse wheel or the combo box in the status bar. If you need to
switch to pan mode while working in the Composer area, you can hold the Spacebar or the the mouse wheel.
With Ctrl+Spacebar, you can temporarily switch to zoom mode, and with Ctrl1+Shift+Spacebar, to
zoom out mode.

18.1.3 Sample Session
To demonstrate how to create a map please follow the next instructions.

1. On the left site, select the " £ Addnewmap to0]bar button and draw a rectangle on the canvas holding down
the left mouse button. Inside the drawn rectangle the QGIS map view to the canvas.

2. Select the &3 Addnew scalebar 01har button and place the map item with the left mouse button on the Print
Composer canvas. A scalebar will be added to the canvas.
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3. Select the =~z Addnew legend to6]har button and draw a rectangle on the canvas holding down the left mouse
button. Inside the drawn rectangle the legend will be drawn.
4. Select the Blg SelecMove item jeon to select the map on the canvas and move it a bit.

5. While the map item is still selected you can also change the size of the map item. Click while holding down
the left mouse button, in a white little rectangle in one of the corners of the map item and drag it to a new
location to change it’s size.

6. Click the Item Properties tab on the left lower panel and find the setting for the orientation. Change the
value of the setting Map orientation to ‘15.00° *. You should see the orientation of the map item change.

= .
7. Finally, you can save your print composition with the & Save Project pytron,

18.1.4 Print Composer Options

From Settings — Composer Options you can set some options that will be used as default during your work.
* Compositions defaults let you specify the default font to use.

» With Grid appearance, you can set the grid style and its color. There are three types of grid: Dots, Solid
lines and Crosses.

* Grid and guide defaults defines spacing, offset and tolerance of the grid.

18.1.5 Fila compoziiei — Configurarea compoziiei generale

in fila Comporziiilor, putei defini setirile globale ale compoziiei dvs.
* You can choose one of the Presets for your paper sheet, or enter your custom width and height.

» Composition can now be divided into several pages. For instance, a first page can show a map canvas, and
a second page can show the attribute table associated with a layer, while a third one shows an HTML frame
linking to your organization website. Set the Number of pages to the desired value. You can choose the

page Orientation and its Exported resolution. When checked, g print as raster means all elements will be
rasterized before printing or saving as PostScript or PDF.

* Grid and guides lets you customize grid settings like spacings, offsets and tolerance to your need. The
tolerance is the maximum distance below which an item is snapped to smart guides.

Snap to grid and/or to smart guides can be enabled from the View menu. In this menu, you can also hide or show
the grid and smart guides.

18.1.6 Composer items common options
Composer items have a set of common properties you will find on the bottom of the Item Properties tab: Position
and size, Rotation, Frame, Background, Item ID and Rendering (See figure_composer_common_1).

* Dialogul Position and size va permite definirea dimensiunii i a poziiei cadrului care conine elementul. Putei
alege, de asemenea, care Punct de Referind va fi setat la coordonatele X i Y definite anterior.

* The Rotation sets the rotation of the element (in degrees).

e The & Frame shows or hides the frame around the label. Use the Frame color and Thickness menus to
adjust those properties.

» Use the Background color menu for setting a background color. With the dialog you can pick a color (see
Color Picker).
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w Position and size

Page |1

X 201.672 mm e
¥ 147.218 mm =
width | 83.212 mm e
Height | 42.781 mm HREE

@ 0O

Reference point [

b Rotation

b [ | Frame

» [ | Background
p Item ID

» Rendering

>

Figure 18.2: Dialogul proprietdilor elementelor comune )
Use the Item ID to create a relationship to other Print Composer items. This is used with QGIS server and
any potential web client. You can set an ID on an item (e.g., a map and a label), and then the web client can

send data to set a property (e.g., label text) for that specific item. The GetProjectSettings command will list
what items and which IDs are available in a layout.

Rendering mode can be selected in the option field. See Rendering_Mode.

Note:

If you checked = Use live-updating color chooser dialogs in the QGIS general options, the color button
will update as soon as you choose a new color from Color Dialog windows. If not, you need to close the
Color Dialog.

The €/ Dot defined override o next 10 a field means that you can associate the field with data in the map item
or use expressions. These are particularly helpful with atlas generation (See atlas_data_defined_overrides).

18.2 Mod de randare

QGIS

now allows advanced rendering for Composer items just like vector and raster layers.

w Rendering

Blending mode | Lighten s €
Transparency 0 =l
| Exclude item from exports L EN

Figure 18.3: Mod de randare s}

Transparency |~ : You can make the underlying item in the Composer visible with this
tool. Use the slider to adapt the visibility of your item to your needs. You can also make a precise definition
of the percentage of visibility in the menu beside the slider.
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.= Exclude item from exports: You can decide to make an item not visible in all exports. After activating
this checkbox, the item will not be included in PDF’s, prints etc..

* Blending mode: You can achieve special rendering effects with these tools that you previously only may
know from graphics programs. The pixels of your overlaying and underlaying items are mixed through the
settings described below.

Normal: This is the standard blend mode, which uses the alpha channel of the top pixel to blend with
the pixel beneath it; the colors aren’t mixed.

Lighten: This selects the maximum of each component from the foreground and background pixels.
Be aware that the results tend to be jagged and harsh.

Screen: Light pixels from the source are painted over the destination, while dark pixels are not. This
mode is most useful for mixing the texture of one layer with another layer (e.g., you can use a hillshade
to texture another layer).

Dodge: Dodge will brighten and saturate underlying pixels based on the lightness of the top pixel. So,
brighter top pixels cause the saturation and brightness of the underlying pixels to increase. This works
best if the top pixels aren’t too bright; otherwise the effect is too extreme.

Addition: This blend mode simply adds pixel values of one layer with pixel values of the other. In case
of values above 1 (as in the case of RGB), white is displayed. This mode is suitable for highlighting
features.

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

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

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

Overlay: This mode combines the multiply and screen blending modes. In the resulting picture, light
parts become lighter and dark parts become darker.

Soft light: This is very similar to overlay, but instead of using multiply/screen it uses color burn/dodge.
This mode is supposed to emulate shining a soft light onto an image.

Lumina puternicd: lumina puternicd este similard cu modul de suprapunere. Este gandita sa imite
proiectarea unei lumini foarte intense pe o imagine.

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 Elementele Compozitorului

18.3.1 The Map item

Click on the {3 Addnewmap to6]bar button in the Print Composer toolbar to add the QGIS map canvas. Now, drag
a rectangle onto the Composer canvas with the left mouse button to add the map. To display the current map, you
can choose between three different modes in the map Item Properties tab:

* Rectangle este setarea implicitd. Se afieazd doar o casetd goala cu mesajul ‘Harta va fi imprimata aici’.

¢ Cache renders the map in the current screen resolution. If you zoom the Composer window in or out, the
map is not rendered again but the image will be scaled.
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* Render means that if you zoom the Composer window in or out, the map will be rendered again, but for
space reasons, only up to a maximum resolution.

Cache is the default preview mode for newly added Print Composer maps.

You can resize the map element by clicking on the Blg SelectMove item byon, selecting the element, and dragging
one of the blue handles in the corner of the map. With the map selected, you can now adapt more properties in the
map Item Properties tab.

To move layers within the map element, select the map element, click the Lgy Move item content joon and move the
layers within the map item frame with the left mouse button. After you have found the right place for an item,

you can lock the item position within the Print Composer canvas. Select the map item and use the toolbar
Lock Selected ltems o the Jtems tab to Lock the item. A locked item can only be selected using the Items tab. Once

| Unlock All Ttems

selected you can use the Ifems tab to unlock individual items. The icon will unlock all locked

composer items.

Proprietai principale

The Main properties dialog of the map Item Properties tab provides the following functionalities (see fig-
ure_composer_map_1):

v Main properties

Rectangle =

Scale 2000000 =
Map rotation | 0.00° =8
[ Draw map canvas items

& Lock layers for map item "y

| Lock layer styles For map item

Extents

® controlled by atlas
Grids

Overviews

Position and size
Rotation

& Frame

® Background

Item ID

v vy vy v v v v v v w

Rendering

>

Figure 18.4: Fila Proprietdilor Elementului Hartd 42

* 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.

» Campul Scale [1:9° %! seteazd o scard manuali.
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* The field Map rotation |1:22_%! allows you to rotate the map element content clockwise in degrees. The
rotation of the map view can be imitated here. Note that a correct coordinate frame can only be added with
the default value O and that once you defined a Map rotation it currently cannot be changed.

. Draw map canvas items lets you show annotations that may be placed on the map canvas in the main
QGIS window.

* You can choose to lock the layers shown on a map item. Check Cif Lock layers for map item. After this
is checked, any layer that would be displayed or hidden in the main QGIS window will not appear or be
hidden in the map item of the Composer. But style and labels of a locked layer are still refreshed according
to the main QGIS interface. You can prevent this by using Lock layer styles for map item.

e The - button allows you to add quickly all the presets views you have prepared in QGIS. Clicking on

the -~ button you will see the list of all the preset views: just select the preset you want to display. The

map canvas will automatically lock the preset layers by enabling the & Lock layers for map item: if you

(|
want to unselect the preset, just uncheck the Cif and press on the " button. See Map Legend to find out
how to create presets views.

Extinderi

The Extents dialog of the map item tab provides the following functionalities (see figure_composer_map_2):

w Extents
X min |-1692345.186 =X
Y min |2147609.881 L=
X max |1461497.814 LEX
¥ max |4731077.020 =X

Set to map canvas extent

View extent in map canvas
Figure 18.5: Dialogul Extinderilor Harii A

* The Map extents area allows you to specify the map extent using X and Y min/max values and by clicking
the [Set to map canvas extent] button. This button sets the map extent of the composer map item to the
extent of the current map view in the main QGIS application. The button [View extent in map canvas]
does exactly the opposite, it updates the extent of the map view in the QGIS application to the extent of the
composer map item.

If you change the view on the QGIS map canvas by changing vector or raster properties, you can update the Print
Composer view by selecting the map element in the Print Composer and clicking the [Update preview] button in
the map Item Properties tab (see figure_composer_map_1).

Grids

The Grids dialog of the map Item Properties tab provides the possibility to add several grids to a map item.
* With the plus and minus button you can add or remove a selected grid.
» With the up and down button you can move a grid in the list and set the drawing priority.

When you double click on the added grid you can give it another name.

After you have added a grid, you can activate the checkbox o Show grid to overlay a grid onto the map element.
Expand this option to provide a lot of configuration options, see Figure_composer_map_4.
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» & Draw "Grid 1" grid

Figure 18.6: Map Grids Dialog O

v [ Draw "Grid 1" grid
Grid type | solid =

CRS | change...
Interval units | Map unit =
X 500000.0000000000C &
Interval
¥ 500000.0000000000¢C €& _
X 0.000000000000
Offset
¥ 0.000000000000
Line style | — change...

Blend mode |Normal |

» Grid frame

» & Draw coordinates

Figure 18.7: Draw Grid Dialog O
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As grid type, you can specify to use a ‘Solid’, ‘Cross’, ‘Markers’ or ‘Frame and annotations only’. ‘Frame and
annotations only’ is especially useful when working with rotated maps or reprojected grids. In the devisions
section of the Grid Frame Dialog mentioned below you then have a corresponding setting. Symbology of the grid
can be chosen. See section Rendering Mode. Furthermore, you can define an interval in the X and Y directions,
an X and Y offset, and the width used for the cross or line grid type.

w Grid frame

Frame style No frame =

Figure 18.8: Grid Frame Dialog A

* There are different options to style the frame that holds the map. Following options are available: No Frame,
Zebra, Interior ticks, Exterior ticks, Interior and Exterior ticks and Lineborder.

» With ‘LatitudeY/ only’ and ‘Longitude/X only’ setting in the devisions section you have the possibility to
prevent a mix of latitude/y and longitude/x coordinates showing on a side when working with rotated maps
or reprojected grids.

* Advanced rendering mode is also available for grids (see section Rendering_mode).

e The & Draw coordinates checkbox allows you to add coordinates to the map frame. You can choose
the annotation numeric format, the options range from decimal to degrees, minute and seconds, with or
without suffix, and aligned or not. You can choose which annotation to show. The options are: show all,
latitude only, longitude only, or disable(none). This is useful when the map is rotated. The annotation can
be drawn inside or outside the map frame. The annotation direction can be defined as horizontal, vertical
ascending or vertical descending. In case of map rotation you can Finally, you can define the annotation
font, the annotation font color, the annotation distance from the map frame and the precision of the drawn
coordinates.

Overviews

The Overviews dialog of the map Item Properties tab provides the following functionalities:

You can choose to create an overview map, which shows the extents of the other map(s) that are available in the
composer. First you need to create the map(s) you want to include in the overview map. Next you create the map
you want to use as the overview map, just like a normal map.

* With the plus and minus button you can add or remove an overview.
* With the up and down button you can move an overview in the list and set the drawing priority.

Open Overviews and press the green plus icon-button to add an overview. Initially this overview is named
‘Overview 1’ (see Figure_composer_map_7). You can change the name when you double-click on the overview
item in the list named ‘Overview 1’ and change it to another name.

When you select the overview item in the list you can customize it.
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v [ Draw coordinates

Format

Left

Right

Top

Bottom

Font

Font color

Distance to
map frame
Coordinate
precision

| Decimal

| show all

| Outside frame

| vertical ascending

| show all

| Outside frame

| vertical ascending

| show all

| Outside frame

| Horizontal

| show all

| Outside frame

| Horizontal =
Font...
| ~ |
1.00 mm a |
0

Figure 18.9: Grid Draw Coordinates dialog o)

w Overviews

e |

Overview 1

Map frame

Frame style

4 Draw "Overview 1" overview

|Map 0

| | Change...

Blending mode | Multiply

[T Invert overview

["] Center on overview

Figure 18.10: Map Overviews Dialog A
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e The i Draw “<name_overview>" overview needs to be activated to draw the extent of selected map
frame.

* The Map frame combo list can be used to select the map item whose extents will be drawn on the present
map item.

* The Frame Style allows you to change the style of the overview frame.

* The Blending mode allows you to set different transparency blend modes. See Rendering_Mode.

e The g Invert overview creates a mask around the extents when activated: the referenced map extents are
shown clearly, whereas everything else is blended with the frame color.

e The g Center on overview puts the extent of the overview frame in the center of the overview map. You
can only activate one overview item to center, when you have added several overviews.

18.3.2 The Label item

. T ; . . .
To add a label, click the &2 Addlabel joop, place the element with the left mouse button on the Print Composer
canvas and position and customize its appearance in the label /tem Properties tab.

The Item Properties tab of a label item provides the following functionality for the label item (see Fig-
ure_composer_label):

w Main properties

West Alaska
Nome Region

| Render as HTML

Insert an EXDI’ESSiOI’\...

¥ Appearance

Font...
Font color B -
Horizontal margin | 5.00 mm -
Vertical margin -2.00 mm s

Horizontal alignment

Left @ Center () Right
Vertical alignment

Top @ Middle () Bottom

>

A

Figure 18.11: Fila Proprietdilor Elementului Etichetd

Proprietai principale

* The main properties dialog is where the text (HTML or not) or the expression needed to fill the label is
added to the Composer canvas.

* Labels can be interpreted as HTML code: check i Render as HTML. You can now insert a URL, a
clickable image that links to a web page or something more complex.

* You can also insert an expression. Click on [Insert an expression] to open a new dialog. Build an ex-
pression by clicking the functions available in the left side of the panel. Two special categories can be
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useful, particularly associated with the atlas functionality: geometry functions and records functions. At the
bottom, a preview of the expression is shown.

Appearance
* Define Font by clicking on the [Font...] button or a Font color selecting a color using the color selection

tool.

* You can specify different horizontal and vertical margins in mm. This is the margin from the edge of the
composer item. The label can be positioned outside the bounds of the label e.g. to align label items with
other items. In this case you have to use negative values for the margin.

» Using the Alignment is another way to position your label. Note that when e.g. using the Horizontal
alignment in “%/Center Position the Horizontal margin feature is disabled.

18.3.3 The Image item

To add an image, click the £y Addimage icon, place the element with the left mouse button on the Print Composer
canvas and position and customize its appearance in the image Item Properties tab.

The picture Item Properties tab provides the following functionalities (see figure_composer_image_1):

w Main properties

Image source

'ommodation_bed_and_breakFfast.svg e L=
Resize mode

Zoom =
Placement

Top left =

w Search directories
Loading previews...
A RS A S
—E Y BWL i $LP
FARAEN % X A il 0 A -

Image search paths

Jusrf/share/qggis/svg =

Remove Add...

w Image rotation
0.00°

| sync with map

Figure 18.12: Fila Proprietdilor Elementului Imagine A

You first have to select the image you want to display. There are several ways to set the image source in the Main
properties area.

1. Use the browse button = ! of image source to select a file on your computer using the browse dialog. The
browser will start in the SVG-libraries provided with QGIS. Besides SVG, you can also select other image
formats like . png or . jpg.
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2. You can enter the source directly in the image source text field. You can even provide a remote URL-address
to an image.

3. From the Search directories area you can also select an image from loading previews ... to set the image
source.

4. Use the data defined button € to set the image source from a record or using a regular expression.

With the Resize mode option, you can set how the image is displayed when the frame is changed, or choose to
resize the frame of the image item so it matches the original size of the image.

You can select one of the following modes:
e Zoom: Enlarges the image to the frame while maintaining aspect ratio of picture.
 Stretch: Stretches image to fit inside the frame, ignores aspect ratio.

* Clip: Use this mode for raster images only, it sets the size of the image to original image size without scaling
and the frame is used to clip the image, so only the part of the image inside the frame is visible.

* Zoom and resize frame: Enlarges image to fit frame, then resizes frame to fit resultant image.
» Resize frame to image size: Sets size of frame to match original size of image without scaling.

Selected resize mode can disable the item options ‘Placement’ and ‘Image rotation’. The Image rotation is active
for the resize mode “Zoom’ and ‘Clip’.

With Placement you can select the position of the image inside it’s frame. The Search directories area allows
you to add and remove directories with images in SVG format to the picture database. A preview of the pictures
found in the selected directories is shown in a pane and can be used to select and set the image source.

Images can be rotated with the Image rotation field. Activating the . Sync with map checkbox synchronizes
the rotation of a picture in the QGIS map canvas (i.e., a rotated north arrow) with the appropriate Print Composer
image.

It is also possible to select a north arrow directly. If you first select a north arrow image from Search directories

and then use the browse button = of the field Image source, you can now select one of the north arrow from
the list as displayed in figure_composer_image_2.

Note: Many of the north arrows do not have an ‘N’ added in the north arrow, this is done on purpose for languages
that do not use an ‘N’ for North, so they can use another letter.

18.3.4 The Legend item

To add a map legend, click the =gz Addnewlegend joon place the element with the left mouse button on the Print
Composer canvas and position and customize the appearance in the legend Item Properties tab.

The Item properties of a legend item tab provides the following functionalities (see figure_composer_legend_1):

Proprietai principale
The Main properties dialog of the legend Item Properties tab provides the following functionalities (see fig-
ure_composer_legend_2):
In Main properties you can:
» Change the title of the legend.
* Set the title alignment to Left, Center or Right.
* You can choose which Map item the current legend will refer to in the select list.

* You can wrap the text of the legend title on a given character.
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Figure 18.13: North arrows available for selection in provided SVG library
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Figure 18.14: Fila Proprietdilor Elementului Legenda o)
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>

Figure 18.15: Dialogul Proprietdilor Principale ale Legendei 42

244 Chapter 18. Compozitorul de Hari



QGIS User Guide, Release 2.8

Elementele legendei

The Legend items dialog of the legend Item Properties tab provides the following functionalities (see fig-
ure_composer_legend_3):

w Legend items

Auto update Update all

* popp
#3 airports
majrivers
regions =

v el® = A 2P

Figure 18.16: Dialogul Elementelor Legendei )

* The legend will be updated automatically if i Auto-update is checked. When Auto-update is unchecked
this will give you more control over the legend items. The icons below the legend items list will be activated.

* The legend items window lists all legend items and allows you to change item order, group layers, remove
and restore items in the list, edit layer names and add a filter.

The item order can be changed using the [Up] and [Down] buttons or with ‘drag-and-drop’ function-
ality. The order can not be changed for WMS legend graphics.

Use the [Add group] button to add a legend group.

Use the [plus] and [minus] button to add or remove layers.

The [Edit] button is used to edit the layer-, groupname or title, first you need to select the legend item.

The [Sigma] button adds a feature count for each vector layer.

Use the [filter] button to filter the legend by map content, only the legend items visible in the map will
be listed in the legend.

After changing the symbology in the QGIS main window, you can click on [Update All] to adapt the
changes in the legend element of the Print Composer.

Fonts, Columns, Symbol
The Fonts, Columns and Symbol dialogs of the legend Item Properties tab provide the following functionalities
(see figure_composer_legend_4):

* Putei schimba fontul pentru titlul legendei, pentru grup, subgrup i element (stratul) din elementul legenda.
Facei clic pe un buton de categorie pentru a deschide dialogul Select font.

* You provide the labels with a Color using the advanced color picker, however the selected color will be
given to all font items in the legend..

* Legend items can be arranged over several columns. Set the number of columns in the Count 99 <! field.

_ = Equal column widths sets how legend columns should be adjusted.

— The = Split layers option allows a categorized or a graduated layer legend to be divided between
columns.

* You can change the width and height of the legend symbol in this dialog.
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w Fonts

Title Font...

Subgroup fonk...

Group font...

Itern Font...

Font color | NN ~

w Columns
Count |3

& Equal column widths
| split layers

v Symbol
symbol width | 7.00 mm -

Symbol height | 4.00 mm -

Figure 18.17: Dialogul Fontului, Coloanelor, Simbolului i Spaierii Legendei s}

WMS LegendGraphic and Spacing

The WMS LegendGraphic and Spacing dialogs of the legend Item Properties tab provide the following function-
alities (see figure_composer_legend_5):

w WMS LegendGraphic

Legend width | 50.00 mm -

Legend height | 25.00 mm -
w Spacing

Title space 2.00 mm -

Group Space 2.00 mm -

Subgroup space | 2.00 mm -

Ssymbol space 2.00 mm -
Icon label space | 2.00 mm -
Box space 2.00 mm -

Column space | 4.00 mm -

>

Figure 18.18: WMS LegendGraphic Dialogs

When you have added a WMS layer and you insert a legend composer item, a request will be send to the WMS
server to provide a WMS legend. This Legend will only be shown if the WMS server provides the GetLegend-
Graphic capability. The WMS legend content will be provided as a raster image.

WMS LegendGraphic is used to be able to adjust the Legend width and the Legend height of the WMS legend
raster image.

Spacing around title, group, subgroup, symbol, icon label, box space or column space can be customized through
this dialog.
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18.3.5 The Scale Bar item

To add a scale bar, click the & Addnewscalebar joon place the element with the left mouse button on the Print
Composer canvas and position and customize the appearance in the scale bar Item Properties tab.

The Item properties of a scale bar item tab provides the following functionalities (see fig-
ure_composer_scalebar_1):

Item properties £3]
Scalebar

Main properties
Units

Segments
Display

Fonts and colors
Position and size
Rotation

| Frame

& Background
Item 1D

vy vy v ¥ ¥ Vv ¥ ¥ v v v

Rendering

Figure 18.19: Scale Bar Item properties Tab )

Proprietai principale

The Main properties dialog of the scale bar Item Properties tab provides the following functionalities (see fig-
ure_composer_scalebar_2):

w Main properties

Map Mapo -

Style |Line Ticks Up =

Figure 18.20: Scale Bar Main properties Dialog A

» First, choose the map the scale bar will be attached to.

* Then, choose the style of the scale bar. Six styles are available:
— Single box and Double box styles, which contain one or two lines of boxes alternating colors.
— Middle, Up or Down line ticks.

— Numeric, where the scale ratio is printed (i.e., 1:50000).

Unitai i Segmente

The Units and Segments dialogs of the scale bar Item Properties tab provide the following functionalities (see
figure_composer_scalebar_3):

In these two dialogs, you can set how the scale bar will be represented.
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v Units
Meters =
Label km
Map units per bar unit | 1000.00 -
w Segments
Segments | left 2 _| |right 4 -
Size 500000.00 units -
Height 3mm -

Figure 18.21: Scale Bar Units and Segments Dialogs A

* Select the map units used. There are four possible choices: Map Units is the automated unit selection;
Meters, Feet or Nautical Miles force unit conversions.

The Label field defines the text used to describe the units of the scale bar.

* The Map units per bar unit allows you to fix the ratio between a map unit and its representation in the scale
bar.

* You can define how many Segments will be drawn on the left and on the right side of the scale bar, and how
long each segment will be (Size field). Height can also be defined.

Display

The Display dialog of the scale bar Item Properties tab provide the following functionalities (see fig-
ure_composer_scalebar_4):

w Display
Box margin 1.00 mm -
Labels margin | 3.00 mm .
Line width 1.00 mm -
Join style Py
Cap style M square =

Alignment Left =

Figure 18.22: Scale Bar Display A

You can define how the scale bar will be displayed in its frame.
* Box margin : space between text and frame borders
» Labels margin : space between text and scale bar drawing
* Line width : line widht of the scale bar drawing

e Join style : Corners at the end of scalebar in style Bevel, Rounded or Square (only available for Scale bar
style Single Box & Double Box)

* Cap style : End of all lines in style Square, Round or Flat (only available for Scale bar style Line Ticks Up,
Down and Middle)

* Alignment : Puts text on the left, middle or right side of the frame (works only for Scale bar style Numeric)
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Fonts and colors

The Fonts and colors dialog of the scale bar Item Properties tab provide the following functionalities (see fig-
ure_composer_scalebar_5):

w Fonts and colors

Fonk...
Font color I -
Fill color I -
Secondary Fill color v

Stroke color I -

Figure 18.23: Scale Bar Fonts and colors Dialogs )

You can define the fonts and colors used for the scale bar.
¢ Use the [Font] button to set the font
e Font color: set the font color
* Fill color: set the first fill color
» Secondary fill color: set the second fill color
o Stroke color: set the color of the lines of the Scale Bar

Fill colors are only used for scale box styles Single Box and Double Box. To select a color you can use the list
option using the dropdown arrow to open a simple color selection option or the more advanced color selection
option, that is started when you click in the colored box in the dialog.

18.3.6 The Basic Shape Items

To add a basic shape (ellipse, rectangle, triangle), click the == Addbasic shape joon or the /7 ada amow icon, place
the element holding down the left mouse. Customize the appearance in the Item Properties tab.

When you also hold down the Shift key while placing the basic shape you can create a perfect square, circle or
triangle.

Item properties E3]
Shape

w Main properties

Rectangle =

L]

Corner radius | 0.00 mm

Style [ lchange...
p Position and size
» Rotation

p ltemID
» Rendering

Figure 18.24: Fila Proprietdilor Elementului Shape A

The Shape item properties tab allows you to select if you want to draw an ellipse, rectangle or triangle inside the
given frame.
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You can set the style of the shape using the advanced symbol style dialog with which you can define its outline
and fill color, fill pattern, use markers etcetera.

For the rectangle shape, you can set the value of the corner radius to round of the corners.

Note: Unlike other items, you can not style the frame or the background color of the frame.

18.3.7 The Arrow item

To add an arrow, click the /7 Ada Ao icon, place the element holding down the left mouse button and drag a line
to draw the arrow on the Print Composer canvas and position and customize the appearance in the scale bar ltem
Properties tab.

When you also hold down the Shift key while placing the arrow, it is placed in an angle of exactly 45° .

The arrow item can be used to add a line or a simple arrow that can be used, for example, to show the relation
between other print composer items. To create a north arrow, the image item should be considered first. QGIS
has a set of North arrows in SVG format. Furthermore you can connect an image item with a map so it can rotate
automatically with the map (see the_image_item).

Item properties
Arrow

w Main properties

== Line style...

w Arrow markers

® Default None SVG
Arrow outline color | NG -
Arrow fill color I -

Arrow outline width | 1.00 mm
Arrow head width 4.00 mm -
Start marker

End marker

Figure 18.25: Fila Proprietdilor Elementului Sdgeata A

Item Properties

The Arrow item properties tab allows you to configure an arrow item.
The [Line style ...] button can be used to set the line style using the line style symbol editor.
In Arrows markers you can select one of three radio buttons.
* Default : To draw a regular arrow, gives you options to style the arrow head
* None : To draw a line without arrow head
* SVG Marker : To draw a line with an SVG Start marker and/or End marker
For Default Arrow marker you can use following options to style the arrow head.
» Arrow outline color : Set the outline color of the arrow head

» Arrow fill color : Set the fill color of the arrow head
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* Arrow outline width : Set the outline width of the arrow head
* Arrow head width: Set the size of the arrow head
For SVG Marker you can use following options.
o Start marker : Choose an SVG image to draw at the beginning of the line
* End marker : Choose an SVG image to draw at the end of the line
» Arrow head width: Sets the size of Start and/or End marker

SVG images are automatically rotated with the line. The color of the SVG image can not be changed.

18.3.8 The Attribute Table item

It is possible to add parts of a vector attribute table to the Print Composer canvas: Click the E=| Add attribute table

icon, place the element with the left mouse button on the Print Composer canvas, and position and customize the
appearance in the Item Properties tab.

The Item properties of an attribute table item tab provides the following functionalities (see fig-

ure_composer_table_1):

Item properties E3]
Attribute table

b

Main properties
Feature filtering
Appearance

& show grid

Fonts and text styling
Frames

Position and size
Rotation

| Frame

® Background

ltem 1D

vy vy vy v vy v v v v v v

Rendering

Figure 18.26: Attribute table Item properties Tab o)

Proprietai principale
The Main properties dialogs of the attribute table Item Properties tab provide the following functionalities (see
figure_composer_table_2):

* For Source you can normally select only ‘Layer features’.

* With Layer you can choose from the vector layers loaded in the project.

¢ The button [Refresh table data] can be used to refresh the table when the actual contents of the table has

changed.

¢ In case you activated the IiGenemte an atlas option in the Atlas generation tab, there are two additional
Source possible: ‘Current atlas feature’ (see figure_composer_table_2b) and ‘Relation children’ (see fig-
ure_composer_table_2c). Choosing the ‘Current atlas feature’ you won’t see any option to choose the layer,
and the table item will only show a row with the attributes from the current feature of the atlas coverage

18.3. Elementele Compozitorului 251



QGIS User Guide, Release 2.8

w Main properties

Source |Layer features =
Layer airports =
Refresh table data

Attributes...

Figure 18.27: Attribute table Main properties Dialog )

layer. Choosing ‘Relation children’, an option with the relation name will show up. The ‘Relation children’
option can only be used if you have defined a relation using your atlas coverage layer as parent, and it will
show the children rows of the atlas coverage layer’s current feature (for further information about the atlas
generation see atlasgeneration).

w Main properties

Source Current atlas feature =
Refresh table data

Attributes...

Figure 18.28: Attribute table Main properties for ‘Current atlas feature’ A

w Main properties

Source Relation children =
Relation airports_by region *
Refresh table data

Attributes...

Figure 18.29: Attribute table Main properties for ‘Relation children’ )

¢ The button [Attributes...] starts the Select attributes menu, see figure_composer_table_3, that can be used
to change the visible contents of the table. After making changes use the [OK] button to apply changes to
the table.

In the Columns section you can:

Remove an attribute, just select an attribute row by clicking anywhere in a row and press the minus
button to remove the selected attribute.

Add a new attribute use the plus button. At the end a new empty row appears and you can select empty
cell of the column A#tribute. You can select a field attribute from the list or you can select to build a

new attribute using a regular expression ( € button). Of course you can modify every already existing
attribute by means of a regular expression.

Use the up and down arrows to change the order of the attributes in the table.
Select a cel in the Headings column to change the Heading, just type in a new name.
Select a cel in the Alignment column and you can choose between Left, Center or Right alignment.

Select a cel in the Width column and you can change it from Automatic to a width in mm, just type a
number. When you want to change it back to Automatic, use the cross.

The [Reset] button can always be used to restore it to the original attribute settings.

In the Sorting section you can:

252

Chapter 18. Compozitorul de Hari



QGIS User Guide, Release 2.8

— Add an attribute to sort the table with. Select an attribute and set the sorting order to ‘Ascending’ or
‘Descending’ and press the plus button. A new line is added to the sort order list.

— select a row in the list and use the up and down button to change the sort priority on attribute level.

— use the minus button to remove an attribute from the sort order list.

Select attributes

Columns
Attribute Heading Alignment
1 ELEV||'m’ Elevation Left
2 IKO KO Left
3 NAME NAME Left
@ 2 o (=) Reset
Sorting
NA3 * | |Ascending  * &
Attribute Sort Order
0 NAME Ascending

Cancel [ oK

Figure 18.30: Dialogul de Selectare a atributelor din Tabela de atribute s}

Feature filtering

The Feature filtering dialogs of the attribute table Item Properties tab provide the following functionalities (see
figure_composer_table_4):
¥ Feature filtering
Maximum rows | 17 -
& show only visible Features

Composer map | Map 1 &

4

[] Filter with

e
(ar)

Figure 18.31: Attribute table Feature filtering Dialog s}

You can:

* Define the Maximum rows to be displayed.
* Activate .4 Remove duplicate rows from table to show unique records only.

* Activate 4 Show only visible features within a map and select the corresponding Composer map to display
the attributes of features only visible on selected map.

* Activate 4 Show only features intersecting Atlas feature is only available when & Generate an atlas is
activated. When activated it will show a table with only the features shown on the map of that particular
page of the atlas.
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* Activate g Filter with and provide a filter by typing in the input line or insert a regular expression using

the given € expression button. A few examples of filtering statements you can use when you have loaded
the airports layer from the Sample dataset:

- ELEV > 500
- NAME = ’'ANIAK’
— NAME NOT LIKE ’'AN%

regexp_match( attribute( S$currentfeature, 'USE’ ) , "[1i]')

The last regular expression will include only the arpoirts that have a letter ‘i’ in the attribute field ‘USE’.

Appearance

The Appearance dialogs of the attribute table Item Properties tab provide the following functionalities (see fig-
ure_composer_table_5):

w Appearance

—| Show empty rows

Cell margins 1.00 mm .
Display header On first frame =
Empty tables Draw headers only =
Background color -

Figure 18.32: Attribute table appearance Dialog 6}

Click & Show empty rows to make empty entries in the attribute table visible.

With Cell margins you can define the margin around text in each cell of the table.

* With Display header you can select from a list one of ‘On first frame’, ‘On all frames’ default option, or
‘No header’.

* The option Empty table controls what will be displayed when the result selection is empty.

— Draw headers only, will only draw the header except if you have choosen ‘No header’ for Display
header.

Hide entire table, will only draw the background of the table. You can activate g Don’t draw
background if frame is empty in Frames to completely hide the table.

Draw empty cells, will fill the attribute table with empty cells, this option can also be used to provide
additional empty cells when you have a result to show!

Show set message, will draw the header and adds a cell spanning all columns and display a message
like “No result’ that can be provided in the option Message to display

* The option Message to display is only activated when you have selected Show set message for Empty table.
The message provided will be shown in the table in the first row, when the result is an empty table.

» With Background color you can set the background color of the table.

Show grid

The Show grid dialog of the attribute table Item Properties tab provide the following functionalities (see fig-
ure_composer_table_6):
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v [ show grid
Stroke width | 0.50 mm -

Color ([

Figure 18.33: Attribute table Show grid Dialog 6}

* Activate 4 Show grid when you want to display the grid, the outlines of the table cells.
» With Stroke width you can set the thickness of the lines used in the grid.

» The Color of the grid can be set using the color selection dialog.

Fonts and text styling

The Fonts and text styling dialog of the attribute table Item Properties tab provide the following functionalities
(see figure_composer_table_7):

+ Fonts and text styling

Table heading
Font Choose font...

Color N | -

Alignment | Follow column alignment s

Table contents

Font Choose font...

Color | ~

Figure 18.34: Attribute table Fonts and text styling Dialog )

* You can define Font and Color for Table heading and Table contents.

e For Table heading you can additionally set the Alignment and choose from Follow column align-
ment, Left, Center or Right. The column alignment is set using the Select Attributes dialog (see Fig-
ure_composer_table_3 ).

Frames

The Frames dialog of the attribute table Item Properties tab provide the following functionalities (see fig-
ure_composer_table_8):

w Frames

Resize mode | Use existing frames

4

Add Frame

| Don't export page if frame is empty

| Don't draw background if frame is empty

Figure 18.35: Attribute table Frames Dialog s}
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* With Resize mode you can select how to render the attribute table contents:
— Use existing frames displays the result in the first frame and added frames only.

— Extent to next page will create as many frames (and corresponding pages) as necessary to display the
full selection of attribute table. Each frame can be moved around on the layout. If you resize a frame,
the resulting table will be divided up between the other frames. The last frame will be trimmed to fit
the table.

— Repeat until finished will also create as many frames as the Extend to next page option, except all
frames will have the same size.

¢ Use the [Add Frame] button to add another frame with the same size as selected frame. The result of the
table that will not fit in the first frame will continue in the next frame when you use the Resize mode Use
existing frames.

e Activate . Don’t export page if frame is empty prevents the page to be exported when the table frame has
no contents. This means all other composer items, maps, scalebars, legends etc. will not be visible in the
result.

* Activate . Don’t draw background if frame is empty prevents the background to be drawn when the table
frame has no contents.

18.3.9 The HTML frame item

It is possible to add a frame that displays the contents of a website or even create and style your own HTML page
and display it!

¢
Click the “g AdHIMLframe 5065 place the element by dragging a rectangle holding down the left mouse but-
ton on the Print Composer canvas and position and customize the appearance in the Item Properties tab (see
figure_composer_html_1).

Item properties E3]
HTML frame

v

HTML Source

Frames

[ use smart page breaks
User stylesheet

Position and size

Rotation
Frame

& Background

Item ID

b A A . A A . . A

Rendering

Figure 18.36: HTML frame, the item properties Tab )

HTML Source
As an HTML source, you can either set a URL and activate the URL radiobutton or enter the HTML source
directly in the textbox provided and activate the Source radiobutton.

The HTML Source dialog of the HTML frame Item Properties tab provides the following functionalities (see
figure_composer_html_2):
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w» HTML Source
@® URL RE

Source:

& Evaluate QGIS expressions in HTML source

Refresh HTML
Figure 18.37: HTML frame, the HTML Source properties )

* In URL you can enter the URL of a webpage you copied from your internet browser or select an HTML file

using the browse button ' . There is also the option to use the Data defined override button, to provide
an URL from the contents of an attribute field of a table or using a regular expression.

* In Source you can enter text in the textbox with some HTML tags or provide a full HTML page.

¢ The [insert an expression] button can be used to insert an expression like [$Year ($Snow) %] in the
Source textbox to display the current year. This button is only activated when radiobutton Source is selected.
After inserting the expression click somewhere in the textbox before refreshing the HTML frame, otherwise
you will lose the expression.

* Activate ) Evaluate QGIS expressions in HTML code to see the result of the expression you have included,
otherwise you will see the expression instead.

¢ Use the [Refresh HTML] button to refresh the HTML frame(s) to see the result of changes.

Frames

The Frames dialog of the HTML frame Item Properties tab provides the following functionalities (see fig-
ure_composer_html_3):

w Frames

L]

Resize mode | Use existing frames

Add Frame
Don't export page if frame is empky

Don't draw background if frame is empkty

Figure 18.38: HTML frame, the Frames properties A

* With Resize mode you can select how to render the HTML contents:

Use existing frames displays the result in the first frame and added frames only.

Extent to next page will create as many frames (and corresponding pages) as necessary to render the
height of the web page. Each frame can be moved around on the layout. If you resize a frame, the
webpage will be divided up between the other frames. The last frame will be trimmed to fit the web
page.

Repeat on every page will repeat the upper left of the web page on every page in frames of the same
size.

Repeat until finished will also create as many frames as the Extend to next page option, except all
frames will have the same size.
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* Use the [Add Frame] button to add another frame with the same size as selected frame. If the HTML page
that will not fit in the first frame it will continue in the next frame when you use Resize mode or Use existing
frames.

e Activate A Don’t export page if frame is empty prevents the map layout from being exported when the
frame has no HTML contents. This means all other composer items, maps, scalebars, legends etc. will not
be visible in the result.

e Activate Cif Don’t draw background if frame is empty prevents the HTML frame being drawn if the frame
is empty.

Use smart page breaks and User style sheet

The Use smart page breaks dialog and Use style sheet dialog of the HTML frame Item Properties tab provides the
following functionalities (see figure_composer_html_4):

w [ Use smart page breaks

Maximum distance | 10.0 mm -

v User stylesheet

Figure 18.39: HTML frame, Use smart page breaks and User stylesheet properties A

* Activate 4 Use smart page breaks to prevent the html frame contents from breaking mid-way a line of text
so it continues nice and smooth in the next frame.

* Set the Maximum distance allowed when calculating where to place page breaks in the html. This distance
is the maximum amount of empty space allowed at the bottom of a frame after calculating the optimum
break location. Setting a larger value will result in better choice of page break location, but more wasted
space at the bottom of frames. This is only used when Use smart page breaks is activated.

e Activate ) User stylesheet to apply HTML styles that often is provided in cascading style sheets. An
example of style code is provide below to set the color of <h1> header tag to green and set the font and
fontsize of text included in paragraph tags <p>.

hl {color: #00ff00;
}

p {font-family: "Times New Roman", Times, serif;
font-size: 20px;

}

* Use the [Update HTML] button to see the result of the stylesheet settings.

18.4 Manage items

18.4.1 Size and position

Each item inside the Composer can be moved/resized to create a perfect layout. For both operations the first step is

to activate the Slg SelectMove item 6] and to click on the item; you can then move it using the mouse while holding
the left button. If you need to constrain the movements to the horizontal or the vertical axis, just hold the Shift
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while moving the mouse. If you need a better precision, you can move a selected item using the Arrow keys
on the keyboard; if the movement is too slow, you can speed up it by holding Shift.

A selected item will show squares on its boundaries; moving one of them with the mouse, will resize the item
in the corresponding direction. While resizing, holding Shift will maintain the aspect ratio. Holding A1t will
resize from the item center.

The correct position for an item can be obtained using snapping to grid or smart guides. Guides are set by clicking
and dragging in the rulers. Guides are moved by clicking in the ruler, level with the guide and dragging to a new
place. To delete a guide move it off the canvas. If you need to disable the snap on the fly just hold Ctr1 while
moving the mouse.

You can choose multiple items with the Eg SelectMove item by tton, Just hold the Shi ft button and click on all the
items you need. You can then resize/move this group just like a single item.

Once you have found the correct position for an item, you can lock it by using the items on the toolbar or ticking
the box next to the item in the Items tab. Locked items are not selectable on the canvas.

Locked items can be unlocked by selecting the item in the Items tab and unchecking the tickbox or you can use
the icons on the toolbar.

To unselect an item, just click on it holding the Shi ft button.

Inside the Edit menu, you can find actions to select all the items, to clear all selections or to invert the current
selection.

18.4.2 Alignment

Raising or lowering functionalities for elements are inside the Raise selected items y]]-down menu. Choose an

element on the Print Composer canvas and select the matching functionality to raise or lower the selected element
compared to the other elements (see table_composer_1). This order is shown in the Items tab. You can also raise
or lower objects in the Items tab by clicking and dragging an object’s label in this list.

There are several alignment functionalities available within the [ Atgn setectea tems pull-down menu (see ta-
ble_composer_1). To use an alignment functionality, you first select some elements and then click on the matching
alignment icon. All selected elements will then be aligned within to their common bounding box. When moving
items on the Composer canvas, alignment helper lines appear when borders, centers or corners are aligned.

18.4.3 Copy/Cut and Paste items

The print composer includes actions to use the common Copy/Cut/Paste functionality for the items in the layout.
As usual first you need to select the items using one of the options seen above; at this point the actions can be
found in the Edit menu. When using the Paste action, the elements will be pasted according to the current mouse
position.

Note: HTML items can not be copied in this way. As a workaround, use the [Add Frame] button in the Item
Properties tab.

18.5 Instrumentele de Revenire i Restaurare

During the layout process, it is possible to revert and restore changes. This can be done with the revert and restore
tools:

. C;:-' Revert last change

P

e &' Restore last change
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Figure 18.40: Liniile de ghidare din Compozitorul de Hari 18}
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This can also be done by mouse click within the Command history tab (see figure_composer_29).

Command history £3]

Scalebar segment size
Item deleted

Change item position
Change item position
Map added

Item z-order changed
Change item position

Man srale rhanned

Figure 18.41: Istoricul Comenzilor din Compozitorul de Hari A

18.6 Generarea Atlasului

The Print Composer includes generation functions that allow you to create map books in an automated way. The
concept is to use a coverage layer, which contains geometries and fields. For each geometry in the coverage layer,
a new output will be generated where the content of some canvas maps will be moved to highlight the current
geometry. Fields associated with this geometry can be used within text labels.

Every page will be generated with each feature. To enable the generation of an atlas and access generation
parameters, refer to the Atlas generation tab. This tab contains the following widgets (see Figure_composer_atlas):

Atlas generation =
& Generate an atlas

w Configuration

3

Coverage layer

| Hidden coverage layer

| Filter with

¥ Output
Output filename expression

'output_'||Sfeature £
| single file export when possible

| Sortby

Figure 18.42: Fila de generare a Atlasului )

.o Generate an atlas, which enables or disables the atlas generation.

* A Coverage layer ' "} 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.

* 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.
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c A g Single file export when possible that allows you to force the generation of a single file if this is possible
with the chosen output format (PDF, for instance). If this field is checked, the value of the Output filename
expression field is meaningless.

* An optional g Sort by that, if checked, allows you to sort features of the coverage layer. The associated
combo box allows you to choose which column will be used as the sorting key. Sort order (either ascending
or descending) is set by a two-state button that displays an up or a down arrow.

You can use multiple map items with the atlas generation; each map will be rendered according to the coverage

features. To enable atlas generation for a specific map item, you need to check E'Controlleal by Atlas under the
item properties of the map item. Once checked, you can set:

* A radiobutton “2! Margin around feature that allows you to select the amount of space added around each
geometry within the allocated map. Its value is meaningful only when using the auto-scaling mode.

e Al Predefined scale (best fit). It will use the best fitting option from the list of predefined scales in your
project properties settings (see Project —> Project Properties —> General —> Project Scales to configure
these predefined scales).

* A ! Fixed scale that allows you to toggle between auto-scale and fixed-scale mode. In fixed-scale mode,
the map will only be translated for each geometry to be centered. In auto-scale mode, the map’s extents are
computed in such a way that each geometry will appear in its entirety.

18.6.1 Labels

In order to adapt labels to the feature the atlas plugin iterates over, you can include expressions. For example, for
a city layer with fields CITY_NAME and ZIPCODE, you could insert this:

The area of [% upper (CITY_NAME) || ’,’ || ZIPCODE || ’ is ' format_number ($area/1000000,2) %] km2

The information [% upper(CITY_NAME) || < || ZIPCODE || ‘ is ‘ format_number($area/1000000,2) %] is an
expression used inside the label. That would result in the generated atlas as:

The area of PARIS, 75001 is 1.94 km2

18.6.2 Data Defined Override Buttons

There are several places where you can use a €=!" Dua Defined Override button to override the selected setting. These
options are particularly usefull with Atlas Generation.

For the following examples the Regions layer of the QGIS sample dataset is used and selected for Atlas Generation.
We also assume the paper format A4 (210X297) is selected in the Composition tab for field Presets.

With a Data Defined Override button you can dynamically set the paper orientation. When the height (north-
south) of the extents of a region is greater than it’s width (east-west), you rather want to use portrait instead of
landscape orientation to optimize the use of paper.

In the Composition you can set the field Orientation and select Landscape or Portrait. We want to set the orienta-
tion dynamically using an expression depending on the region geometry. press the = button of field Orientation,
select Edit ... so the Expression string builder dialog opens. Give following expression:

CASE WHEN bounds_width ($atlasgeometry) > bounds_height ($atlasgeometry) THEN ’Landscape’ ELSE ’Por

Now the paper orients itself automatically for each Region you need to reposition the location of the composer

4=

item as well. For the map item you can use the
expression:

button of field Width to set it dynamically using following

(CASE WHEN bounds_width ($atlasgeometry) > bounds_height ($Satlasgeometry) THEN 297 ELSE 210 END) - .
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Use the € button of field Heigth to provide following expression:
(CASE WHEN bounds_width ($Satlasgeometry) > bounds_height ($Satlasgeometry) THEN 210 ELSE 297 END) -

When you want to give a title above map in the center of the page, insert a label item above the map. First use the

item properties of the label item to set the horizontal alignment to “2/ Center. Next activate from Reference point
the upper middle checkbox. You can provide following expression for field X :

(CASE WHEN bounds_width ($Satlasgeometry) > bounds_height ($atlasgeometry) THEN 297 ELSE 210 END) /
For all other composer items you can set the position in a similar way so they are correctly positioned when page
is automatically rotated in portrait or landscape.

Information provided is derived from the excellent blog (in english and portugese) on the Data Defined Override
options Multiple_format_map_series_using_QGIS_2.6 .

This is just one example of how you can use Data Defined Overrides.

18.6.3 Preview

Once the atlas settings have been configured and map items selected, you can create a preview of all the pages by
clicking on Atlas — Preview Atlas and using the arrows, in the same menu, to navigate through all the features.

18.6.4 Generarea

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 has been selected). If you need to
print just a page of the atlas, simply start the preview function, select the page you need and click on Composer
— Print (or create a PDF).

18.7 Hide and show panels

To maximise the space available to interact with a composition you can use View —> g Hide panels or press F10.
I note:

It’s also possible to switch to a full screen mode to have more space to interact by pressing
:kbd: ‘F11"' or using :guilabel: ‘View --> |checkbox| :guilabel:‘Toggle full screen‘.

18.8 Generarea Rezultatului

Figure_composer_output shows the Print Composer with an example print layout, including each type of map
item described in the sections above.

Before printing a layout you have the possibility to view your composition without bounding boxes. This can be
enabled by deactivating View —> g Show bounding boxes or pressing the shortcut Ct r1+Shift+B.
The Print Composer allows you to create several output formats, and it is possible to define the resolution (print

quality) and paper size:

o The " Print jeon allows you to print the layout to a connected printer or a PostScript file, depending on
installed printer drivers.
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Figure 18.43: Print Composer with map view, legend, image, scale bar, coordinates, text and HTML frame added

D

€

¢ The % Export as image o exports the Composer canvas in several image formats, such as PNG, BPM, TIF,
JPG,...

. % Exportas PDF gaves the defined Print Composer canvas directly as a PDF.

e The Exportas SVG jcon saves the Print Composer canvas as an SVG (Scalable Vector Graphic).

If you need to export your layout as a georeferenced image (i.e., to load back inside QGIS), you need to enable

this feature under the Composition tab. Check = World file on and choose the map item to use. With this option,
the ‘Export as image’ action will also create a world file.

Note:

* Currently, the SVG output is very basic. This is not a QGIS problem, but a problem with the underlying Qt
library. This will hopefully be sorted out in future versions.

» Exporting big rasters can sometimes fail, even if there seems to be enough memory. This is also a problem
with the underlying Qt management of rasters.

18.9 Gestiunea Compozitorului

With the Save s template g | Add items from template icons, you can save the current state of a Print Composer
session as a . gpt template and load the template again in another session.

The @ Composer Manager by tton in the QGIS toolbar and in Composer — Composer Manager allows you to add a
new Composer template, create a new composition based on a previously saved template or to manage already
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existing templates.

= Composer manager

‘alaska1
alaskaz - A4

w New from template

| Empty composer 2| [ Add I
Open template directory | user || default
Show | |Duplicate | | Remove | | Rename | | Close

Figure 18.44: Managerul Compozitorului de Hari o)

By default, the Composer manager searches for user templates in ~/.qgis2/composer_template.

The QJ New Composer a4 Q Duplicate Composer byttons in the QGIS toolbar and in Composer — New Composer

and Composer — Duplicate Composer allow you to open a new Composer dialog, or to duplicate an existing
composition from a previously created one.

= ‘
Finally, you can save your print composition with the Save Project yjtton. This is the same feature as in the QGIS
main window. All changes will be saved in a QGIS project file.
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CHAPTER 19

Plugin-uri

19.1 QGIS Plugins

QGIS has been designed with a plugin architecture. This allows many new features and functions to be easily
added to the application. Many of the features in QGIS are actually implemented as plugins.

Putei gestiona plugin-urile dumneavoastra in fereastra de dialog, care poate fi deschisa cu Plugins > Manage and
install plugins ....

When a plugin needs to be updated, and if plugins settings have been set up accordingly, QGIS main interface
could display a blue link in the status bar to tell you that there are some updates for plugins waiting to be applied.

19.1.1 Dialogul Plugin-urilor
The menus in the Plugins dialog allow the user to install, uninstall and upgrade plugins in different ways. Each
plugin have some metadatas displayed in the right panel:

* information if the plugin is experimental

* descriere

* rating vote(s) (you can vote for your prefered plugin!)

* etichete

 some useful links as the home page, tracker and code repository

e autor(i)

* versiunea disponibild

Se poate utiliza filtrul pentru a gdsi un anumit plugin.

@ 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.

:’I—? Installed

In acest meniu, putei gisi doar plugin-urile instalate. Plugin-urile externe pot fi dezinstalate i reinstalate folosind
butoanele [Dezinstalare plugin] i [Reinstalare plugin]. Putei [Actualiza tot], la fel de bine.

L .
B Neinstalat
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Plugins | All (312)

search |

B AccurAssess

',;,f- AFfine Transformatic
5,} AniMove for QGIS
',;,f- ArcheoCAD

i Area Along Vector
',,;,JL- Arrows

i Astrogeology POW
5 Attribute painter
Kri-,} aukoSaver

',j.",f— AutoTrace

5 Azimuth and Distanc
[ Azimuth and Distanc
%} BLN Exporter

5% Blurring

5} Buffer by Percentag
',,f.,f Bulk vector export

Not installed

74 Upgradeable

ﬁ Settings

| Help |

Figure 19.1: The %All menu

Plugins | Installed (41)

| Upgrade all |

Accuracy Assessment

Generate an error matrix and measures of mapping
accuracy for raster and reference data.

ITW 3 rating vote(s), 18723 downloads
Tags: confusion matrix,error matrix,accuracy assessment,remote

sensing,map comparisoen
More info: homepage tracker code repository

Author: Jared Kibele

Available version: 0.4.2 (in QGIS Official Plugin Repository)

Install plugin

Close

)

R

Search |

2oF osmSearch

i Installed :::

& Plugin Builder
. A n Bl & ¢) Plugin Reloader
] ﬁ Point sampling tool
"4 Upgradeable & & Processing
[ 2 QuickMultiAttribute
ﬁ Settings M \‘*T QuickWKT

& (@ raster Terrain Analy
O Road graph plugin
& 1%? Spatial Query Plugin|
] S SPIT f
 E4 Table Manager
& H Topology Checker
& 5 value Tool 3
[] pad Video UAV Tracker

[] A& walking time

& s zonal statistics plug

| Help |

Figure 19.2:

' | Upgrade all |

Table Manager

Manages the attribute table structure

170 50 rating vote(s), 83620 downloads

Category: Vector
Tags: attribute table,table,fields,vector
More info: homepage tracker code repository

Author: Borys Jurgiel

Installed version: 0.6 (in /home/alex/.qgis2/python/plugins/tablemanager)
Available version: 0.6 (in QGIS Official Plugin Repository)

| Uninstall plugin | |  Reinstall plugin

Close

The i Installed menu &
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This menu lists all plugins available that are not installed. You can use the [Install plugin] button to implement a
plugin into QGIS.

Plugins | Not installed (271)

Qgis2threejs

i 2. qgis_epanet _ .
i Not installed ==y qgisi_o P 3D visualization powered by WebGL technology and
e &xr a9 - three.js JavaScript library
74 Upgradeable 2 QgisMarkerCluster
. :g,_ qgSurf Qgis2threejs plugin exports terrain data, map canvas image and vector data
ﬁ Settings :f.JI QgswescClient2 to your web browser. You can vie_w exported 3D u-bjects_on_ web browser
pr which supports WebGL. This plugin makes use of three.js library.
5 gNote hich rts WebGL. This pl k f th libi
:i:J: qProf [ 27 rating vote(s), 13380 downloads
2 QScatter
2. QsDM | | Tags: terrain,3d,three.js,webgl
'ﬂ_ QSpatialite | | More info: homepage tracker code repository
[N
F',?J g_sl_li::::re Author: Minoru Akagi
»
24 Quick Draw Available version: 0.7.2 (in QGIS Official Plugin Repository)
2 Quick Export
24 Quick Finder | | Upgrade all Install plugin
Help Close

o
Figure 19.3: The o Not installed menu O

5
t’ 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 acest meniu, vei vedea urmatoarele opiuni:

.= 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’.

. & Show also experimental plugins. QGIS will show you plugins in early stages of development, which are
generally unsuitable for production use.

. & Aratd, de asemenea, plugin-uri depreciate. Aceste plugin-uri sunt depreciate i, in general, sunt improprii
pentru utilizarea in producie.

Pentru a adauga depozitele autorilor externi, facei clic pe [Add...] din seciunea Plugin repositories. Daca nu dorii
addugarea unia sau a mai multora dinte depozitele addugate, le putei dezactiva prin intermediul butonului [Edit...],
sau eliminai-le complet cu butonul [Delete].

The Search function is available in nearly every menu (except g¢ Settings). Here, you can look for specific
plugins.

Tip: 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.
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