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2 Conteudo



cAPiTuLO 1

Preambulo

This document is the original user guide of the described software QGIS. The software and hardware described
in this document are in most cases registered trademarks and are therefore subject to legal requirements. QGIS is
subject to the GNU General Public License. Find more information on the QGIS homepage, http://www.qgis.org.

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

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

This document has been typeset with reStructuredText. It is available as reST source code via github and online
as HTML and PDF via http://www.qgis.org/en/docs/. Translated versions of this document can be downloaded in
several formats via the documentation area of the QGIS project as well. For more information about contributing
to this document and about translating it, please visit http://www.qgis.org/wiki/.

Ligacoes neste Documento

Este documento contem liga¢cdes internas e externas. Ao clicar numa ligacdo interna este move dentro do docu-
mento, enquanto se clicar numa ligacdo externa abre um endereco de internet. No formato de PDF, as ligacdes
internas e externas s@o exibidas a azul e sdo gerida pelo pesquisador do sistema. No formato HTML, o pesquisador
exibe e gere ambas igualmente.

Utilizacao, Instalacio, e Autores e Editores do Guia de Codigo:

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
Licenca deste documento

E concedida a permissdo para copiar, distribuir e / ou modificar este documento sob os termos da Licenca de
Documentagao Livre GNU, Versao 1.3 ou qualquer versao posterior publicada pela Fundag@o de Software Livre;
sem Seccdes Invariantes, sem textos de Capa e sem contra-capa. A cdpia da licenca € incluida no Apéndice
Licanga de Documentagdo Livre GNU.



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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CAPITULO 2

Convencoes

Esta secgfo descreve uma colecgdo de estilos uniformizados ao longo do manual.

2.1

Convencoes GUI

Os estilos da convencdo GUI destinam-se a copiar a aparéncia do GUI. Geralmente, o objectivo € usar a aparéncia,
para que o utilizador possa visualizar e procurar o GUI e encontrar alguma coisa parecida no manual.

Menu Opgdes: Camada — Adicionar Camada Raster ou Configuracoes — Barra de Ferramentas — Digi-
talizacdo

Ferramenta: FD Adicionar Camada Raster

Botdo : [Guardar como Padrio]
Titulo da Caixa de Didlogo: Propriedades da Camada

Separador: Geral

Caixa de Verificacdo: = Renderizagdo

Botdo de Opgao: L&/ Postgis SRID ') EPSG ID
Seleccionar um ndmero: (90 <

=T

Seleccionar uma cadeia de texto:

Pesquisar por um ficheiro:

Border | -

Seleccionar uma cor:

Slider: '

Texto de Entrada: CisPlay name lakes.shp|

Uma sombra indica um componente clicivel no GUL

2.2

Convencoes de Texto ou Teclado

O manual também inclui estilos relacionados com o texto, comandos do teclado e codificacao que indica diferentes
entidades, tais como, classes, ou métodos, Estes estilos ndo correspondem a qualquer aparéncia actual de qualquer
texto ou cédigo dentro do QGIS.

Hiperligacdo: http://qgis.org

Combinagdes de Atalho: pressione Ctr1+B, significa pressionar e segura a tecla Ctrl e de seguida pres-
sionae a tecla B.



http://qgis.org
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¢ Nome do Ficheiro: 1akes.shp
* Nome da Classe: NewLayer
* Método: classFactory
¢ Servidor:meuservidor.pt
¢ Texto do Utilizador: ggis —--help
Linhas de cddigo sdo indicados por uma fonte com largura fixa:

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

2.3 Instrucoes especificas da plataforma

Sequéncias GUI e pequenas quantidades de texto embutidas podem ser formatadas: Clique Y Ficheiro X
QOGIS — Sair para fechar o QGIS. Isto indica que em plataformas Linux, Unix e Windows, deve clicar primeiro
no menu Ficheiro, e de seguida Sair, enquanto que nas plataformas Macintosh OS X, deve clicar primeiro no menu
QGIS, e depois Sair.

Grandes quantidades de texto devem ser formatados como estd na lista:
s Faca isto
« £ Faca aquilo
. X Faca outra coisa

ou como pardgrafos

) X Faca isto e isto e isto. De seguida faca isto e isto e isto e isto e isto e isto e isto e isto e isto e isto e isto e
isto.

£7 Faca aquilo. De seguida faca aquilo e aquilo e aquilo e aquilo e aquilo e aquilo e aquilo e aquilo e aquilo e
aquilo e aquilo e aquilo e aquilo e aquilo.

As capturas de ecrd que aparecem ao longo do manual de utilizador foram criados para diferentes plaformas; a
plataforma € indicada por um icone especifico da plataforma no fim da legenda da figura.

6 Capitulo 2. Convencoées



CAPITULO 3

Prefacio

Bem-vindo ao mundo maravilhoso dos Sistemas de Informagdo Geografica (SIG)!

O QGIS € um Sistema de Informacao Geogréfica de Cédigo Aberto. O projecto nasceu em Maio de 2002 e fui
estabelecido como um projecto do SourceForge em Junho do mesmo ano. Trabalhdmos arduamente para fazer
um software SIG (que tradicionalmente sdo softwares proprietdrios dispendiosos) com uma prespectiva vidvel
para qualquer um com o acesso basico a um computador pessoal. O QGIS actualmente corre na maioria das
plataformas Unix, Windows, e OS X. O QGIS ¢é desenvolvido usando o toolkit do Qt (http://qt.digia.com) e C++.
Isto significa que o QGIS mostra-se rdpido no seu uso e tem uma agradavel interface (GUI) e de facil uso para o
utilizador.

O QGIS tem como objectivo ser um SIG fécil de usar, fornecendo fungdes e caracteristicas comuns. O objectivo
inicial foi fornecer um SIG de visualizagdo de dados. O QGIS chegou ao ponto na sua evolucdo onde estd a ser
usado por muitos na sua necessidade didria de visualizacdo de dados SIG. O QGIS suporta um nimero de formatos
de dados vectoriais e raster, e suporta facilmente a adi¢do de novos formatos usando a arquitectura de médulos.

O QGIS foi langado segundo a GNU Licenca Puablica Geral (GPL). Desenvolver o QGIS segundo esta licenca
significa que pode inspeccionar e modificar o cddigo fonte, e garantir que vocé, o nosso utilizador contente, terd
sempre acesso a um programa SIG que € gratuito e pode ser gratuitamente modificado. Deve receber uma cépia

completa da licenga com a sua cépia do QGIS, e pode também encontra-la no Apéndice Licenca Geral Publica
GNU.

Tip: Documentacio Actualizada

A ultima versdo deste documento pode ser sempre encontrado na drea de documentac@o no sitio da internet do
QGIS em http://www.qgis.org/en/docs/.



http://qt.digia.com
http://www.qgis.org/en/docs/
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CAPiITULO 4

Caracteristicas

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

Visualizacao de dados

Pode ver ou sobrepor dados vectoriais e matriciais em diferentes formatos e projec¢des sem conversao para um
formato interno ou comum. Os formatos suportados incluidos sdo:

4.2

Spatially-enabled tables and views using PostGIS, SpatiaLite and MS SQL Spatial, Oracle Spatial, vector
formats supported by the installed OGR library, including ESRI shapefiles, MapInfo, SDTS, GML and
many more. See section 7Trabalhando com Informacdo Vectorial.

Raster and imagery formats supported by the installed GDAL (Geospatial Data Abstraction Library) li-
brary, such as GeoTIFF, ERDAS IMG, ArcInfo ASCII GRID, JPEG, PNG and many more. See section
Trabalhando com Informagdo Matricial.

GRASS raster and vector data from GRASS databases (location/mapset). See section Integracdo GRASS
SIG.

Online spatial data served as OGC Web Services, including WMS, WMTS, WCS, WES, and WFS-T. See
section Trabalhando com dados OGC.

Exploracao de dados e compositores de mapas

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

Pesquisador QGIS

Reprojec¢ao On-the-fly

Gestor BD

Compositor de Mapas

Painel de Vista Global
Marcadores espaciais
Ferramentas de anotacdo
Identificar/seleccionar elementos
Editar/ver/procurar atributos

Data-defined feature labeling
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* Data-defined vector and raster symbology tools
* Atlas map composition with graticule layers
* North arrow scale bar and copyright label for maps

* Support for saving and restoring projects

4.3 Criar, editar, gerir e exportar dados

You can create, edit, manage and export vector and raster layers in several formats. QGIS offers the following:
¢ Digitizing tools for OGR-supported formats and GRASS vector layers
* Ability to create and edit shapefiles and GRASS vector layers
» Georeferencer plugin to geocode images

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

* Support for visualizing and editing OpenStreetMap data

* Ability to create spatial database tables from shapefiles with DB Manager plugin
* Tratamento melhorado de tabelas de bases de dados espaciais

* Tools for managing vector attribute tables

* Option to save screenshots as georeferenced images

4.4 Analise de dados

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 Integracdo GRASS SIG.) 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 Introducdo.)

4.5 Publicacao de mapas na internet

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

4.6 Funcionalidades do QGIS expandida através de moédulos

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!

4.6.1 Moédulos Core

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

2. Gestor BD (Troca, edicdo, e visualizalizacdo de camadas e tabelas; execu¢@o de consultas SQL)

10 Capitulo 4. Caracteristicas
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Diagram Overlay (Place diagrams on vector layers)
Dxf2Shp Converter (Convert DXF files to shapefiles)

eVIS (Visualize events)

fTools (Analyze and manage vector data)

GDALTools (Integragdo das Ferramentas GDAL no QGIS)

Georeferencer GDAL (Add projection information to rasters using GDAL)

o ® NN AW

GPS Tools (Load and import GPS data)

10. GRASS (Integrate GRASS GIS)

11. Heatmap (Generate raster heatmaps from point data)

12. Interpolation Plugin (Interpolate based on vertices of a vector layer)

13. Offline Editing (Allow offline editing and synchronizing with databases)
14. Oracle GeoRaster Espacial

15. Processamento (anteriomente designado de SEXTANTE)

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

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

18. Modulo de Consulta Espacial

19. SPIT (Import shapefiles to PostgreSQL/PostGIS)

20. Médulo SQL Anywhere (Armazena camadas vectoriais dentro de base de dados SQL Anywhere)
21. Topology Checker (Find topological errors in vector layers)

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

4.6.2 Médulos Externos Python

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

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 gqgis.utils.iface variable, which is an instance of QgsInterface. This interface
allows access to the map canvas, menus, toolbars and other parts of the QGIS application.

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

4.8 Known Issues

4.8.1 Number of open files limitation

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

4.7. Consola Python 11


http://www.qgis.org/html/en/docs/pyqgis_developer_cookbook/index.html
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You can see all current ulimit info by typing

user@host:~$ ulimit -aSs

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

user@host:~$ ulimit -Sn

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

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

To fix it forever

On most Linux systems, resource limits are set on login by the pam_1imits module according to the settings
contained in /etc/security/limits.conf or /etc/security/limits.d/*.conf. You should be
able to edit those files if you have root privilege (also via sudo), but you will need to log in again before any
changes take effect.

More info:

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

12 Capitulo 4. Caracteristicas
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CAPITULO 5

What’s new in QGIS 2.6

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

This release includes hundreds of bug fixes and many new features and enhancements that will be described in
this manual. You may also review the visual changelog at http://changelog.linfiniti.com/qgis/version/2.6.0/.

5.1 Application and Project Options

* Project filename in properties: You can now see the full path for the QGIS project file in the project
properties dialog.

5.2 Data Providers

¢ DXF Export tool improvements:

Tree view and attribute selection for layer assigment in dialog

support fill polygons/HATCH

represent texts as MTEXT instead of TEXT (including font, slant and weight)

support for RGB colors when there’s no exact color match

use AutoCAD 2000 DXF (R15) instead of R12

5.3 Map Composer

» Update map canvas extent from map composer extent: On the Item properties of a Map element there
are now two extra buttons which allow you to (1) set the Map canvas extent according with the extent
of your Map element and (2) view in Map canvas the extent currently set on your Map element.

* Multiple grid support: It is now possible to have more than one grid in your Map element. Each grid is
fully customizable and can be assigned to a different CRS. This means, for example, you can now have a
map layout with both geographic and projected grids.

¢ Selective export: To every item of your map composer layout, under Rendering options, you may exclude
that object from map exports.
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5.4 QGIS Server
5.5 Symbology

5.6 User Interface
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CAPIiTULO 6

Iniciando

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 Instalacao

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 Instalacao a partir da fonte

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 Instalacao no dispositivo de armazenamento externo

QGIS allows you to define a ——configpath option that overrides the default path for user configuration (e.g.,
~/ .ggis?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 Menu Sistema for additional
information.

6.2 Amostra de Dados

O guia de utilizador contém exemplos baseados no conjunto de amostra de dados do QGIS.

£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:

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

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

s} X For GNU/Linux and Mac OS X, there are not yet dataset installation packages available as rpm,
deb or dmg. To use the sample dataset, download the file ggis_sample_data as a ZIP archive from
http://download.osgeo.org/qgis/data/qgis_sample_data.zip 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 Sessao Amostra

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 Iniciar o QGIS

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

+ £7 Tnicie o QGIS usando o menu Iniciar ou o atalho do ambiente de trabalho, ou faca duplo clique no
ficheiro de projecto QGIS.

. X Faca duplo clique no icone na sua pasta de Aplicagdes.

6.3.2 Carregue camadas vectoriais ou raster a partir do conjunto de amostras
de dados

1. Clique no icone 'D Carregar Raster
2. Browse to the folder qgis_sample_data/raster/, select the ERDAS IMG file 1andcover.img
and click [Open].

3. If the file is not listed, check if the Files of type 1% combo box at the bottom of the dialog is set on the
right type, in this case “Erdas Imagine Images (*.img, * IMG)”.

4. Agora clique no icone ¥ Carregar Vector
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10.

11.

12.

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

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

(.gml,.GML)’ from the Files of type =17 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 NAD27 / Alaska Alberts selected, click [OK].

Amplie um pouco até a sua area favorita com alguns lagos.
Faca duplo clique na camada 1akes da legenda do mapa para abrir o didlogo Propriedades

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

Click on the Labels tab and check the Cif 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 . Draw text buffer and choosing 3 as buffer size.
Click [Apply]. Check if the result looks good, and finally click [OK].

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

6.4 Starting and Stopping QGIS

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

A 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 Inicie o QGIS usando o menu Iniciar ou o atalho do ambiente de trabalho, ou faga duplo clique no
ficheiro de projecto QGIS.

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

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

6.5 Opcoes da Linha de Comandos

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

ggis —-help

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

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

OPTION:

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

——height height] height of snapshot to emit

—--lang language] use language for interface text

[

[

[

[

[-—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

6.4. Starting and Stopping QGIS 17
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[-—customizationfile] use the given ini file as GUI customization
[-—optionspath path] use the given QSettings path

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

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

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

Tip: Exemplo do Uso dos argumentos da linha de comandos

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

Opcao da linha de comandos ——snapshot

Esta opc¢do permite que possa criar uma captura de ecrd no formato PNG da vista actual. Isto vem a calhar quando
tem vdrios projectos e quer gerar capturas de ecra dos seus dados.

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

Opcao da linha de comandos ——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, ——lang=it starts QGIS in italian localization. A list of
currently supported languages with language code and status is provided at http://hub.qgis.org/wiki/quantum-
gis/GUI_Translation_Progress.

Opcao da linha de comandos ——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.

Opcao da linha de comandos ——extent

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

—-—extent xmin,ymin, xmax, ymax

Opcao da linha de comandos ——nologo
This command line argument hides the splash screen when you start QGIS.
Opcao da linha de comandos ——noplugins

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

Command line option ——customizationfile

Using this command line argument, you can define a GUI customization file, that will be used at startup.
Opcao da linha de comandos ——nocustomization

Using this command line argument, existing GUI customization will not be applied at startup.

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

——optionspath /path/to/config/

Opcao da linha de comandos ——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.

Command line option —-code
This option can be used to run a given python file directly after QGIS has started.
For example, when you have a python file named 1oad_alaska.py with following content:

from ggis.utils import iface

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

iface.addRasterlLayer (raster_file, layer_name)

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

6.6 Projectos

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 Op¢éoes). QGIS can save the
=]

=]
state of your workspace into a project file using the menu options Project — ““H Save or Project — "4 Save
As....

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

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

O tipo de informacgdo guardado num ficheiro de projecto inclui:
* Camadas adicionadas
* Propriedades da Camada, incluindo a simbolizag¢ao
* Projeccido para a vista do mapa
« Ultima extensdo visualizada

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:

.= Avisar para guardar o projecto e alteragoes de fontes de dados quando necessdrio

. & Avisar quando abrir um projecto guardado com uma versdo antiga do 1qg|

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

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

* A opcdo do menu Projecto — Eg Guardar como Imagem apyre ym didlogo de ficheiro onde pode seleccionar
nome, caminho e tipo de imagem (formato PNG ou JPG). Um ficheiro world file com a extensio PNGW ou
JPGW ¢ guardado na mesma pasta georeferenciando a imagem.

* Menu option Project — DXF Export ... opens a dialog where you can define the ‘Symbology mode’, the

‘Symbology scale’ and vector layers you want to export to DXF.

e Menu option Project — Lo New Print Composer opens a dialog where you can lay out and print the current
map canvas (see section Compositor de Impressao).
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CAPITULO 7

QGIS GUI

Quando o QGIS inicia, é apresentado um GUI como é demonstrado na figura: (os nimeros de 1 a 5 em circulos
amarelos referem-se a cinco grandes reas da interface estdo abordados em baixo):

NEERLY E®ZR@

@
%ﬁﬁw%aﬁﬁﬁ-@*"

Layers @ ®
o= TE MmO

v [ B landcover
B water
M Evergreen Neddleleaf Forest
M Evergreen Broadleaf Forest
[ Deciduous NeedleleaF Forest
M Deciduous Broadleaf Forest
M Mixed Forest
M woodland é)
[ Wooded Grassland
M closed shrubland
Open Shrubland
M Grassland
Cropland
Bare Ground
¥ urban and Built

% %V B -
Y sep D -
V2RV - D

Layers| Layer order = Browser

® coordinate: | -532414,7099939 §) Scale [4.000.000 | v | @ Render EPSG:2964 @ |4

Figura 7.1: GUI do QGIS com dados amostra do Alaska A

Note: As decoracdes na sua janela (Barra de Titulos, etc.) podem aparecer diferente maneira dependendo do seu
sistema operativo e gestor de janelas.

O GUI do QGIS ¢€ dividido em cinco areas:
1. Barra de Menus
2. Barra de Ferramentas
3. Legenda do Mapa
4. Vista do Mapa
5. Barra de Estado

Estes cinco componentes da interface do QGIS sdo descritos em mais detalhe nas seguintes secgdes. Mais duas
seccdes apresentam atalhos de teclado e ajuda do contexto.

21



QGIS User Guide, Release 2.6

7.1 Barra de Menus

A barra de menus fornece o acesso a vdrias caracteristicas QGIS usando um menu hierdrquico padrdo. Os menus
de topo e um sumadrio de algumas op¢des dos menus estdo listados em baixo, juntamente com os icones corre-
spondentes as ferramentas como aparecem na barra de ferramentas, assim como os atalhos de teclado. Os atalhos
de teclado podem ser configurados manualmente usando o didlogo Configurar Atalhos aberto a partir do Config-

uragoes — Configurar Atalhos....

Embora a maioria das op¢des do menu ter ferramentas correspondentes e vice-versa, 0s menos nao estdo organiza-
dos como as barras de ferramentas. A barra de ferramenta que contém a ferramenta € listada depois de cada opgdo
de menu como uma entrada de caixa de verificagdo. Algumas op¢des de menu apenas aparecem se 0 médulo
correspondente estiver carregado. Para mais informacdo sobre as ferramentas e barra de ferramentas, veja secc¢ao

Barra de Ferramentas.

7.1.1 Projecto

Menu de Opgoes Atalho Referéncia Barra de Ferramentas
By
! Novo Ctrl+N veja Projectos Projecto
Abrir Ctrl+O veja Projectos Projecto
Novo a partir do modelo — veja Projectos Projecto
Abrir Recente — veja Projectos
=]
Guardar Ctrl+s veja Projectos Projecto
=]
*{d Guardar Como... Ctrl+Shift+S | veja Projectos Projecto
58 Guardar como Imagem... see Ficheiro de Saida
Exportar como DXF ... see Ficheiro de Saida
L Novo Compositor de Impressdo | Ctr1+P veja Compositor de Impressdo | Projecto
@ Gestor de compositores ... veja Compositor de Impressdo | Projecto
Imprimir Compositores — veja Compositor de Impressdo
@Sair do lggl Ctrl+Q
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7.1.2 Editar

Menu de Op¢des Atalho Referéncia Barra de
Ferramentas
A Retroceder Ctrl+z veja Digitalizacdo Avancada Digitalizacdo
Avancada
@ Refazer Ctrl+Shify+eja Digitalizacdo Avangada Digitalizacdo
Avancada
= Cortar Elementos Ctrl+X veja Digitalizar uma camada Digitalizacdo
existente
B Copiar Elementos Ctrl+C veja Digitalizar uma camada Digitalizacdo
existente
% Colar Elementos Ctrl+Vv veja Digitalizar uma camada Digitalizacdo
existente
Colar elementos como — Veja Trabalhando com a Tabela
de Atributos
oo
® £ Adicionar Elemento Ctrl+. veja Digitalizar uma camada Digitalizagdo
existente
% Mover Elemento(s) veja Digitalizar uma camada Digitalizacdo
existente
- Apagar Seleccionados veja Digitalizar uma camada Digitalizacdo
existente
O Rodar Elemento(s) veja Digitalizacdo Avangada Digitalizacdo
Avancada
-
@ Simplificar Elemento veja Digitalizagcdo Avangada Digitalizacdo
Avancada
(=)
L Adicionar Anel veja Digitalizagcdo Avangada Digitalizacdo
Avangada
% Adicionar Parte veja Digitalizagcdo Avangada Digitalizacdo
Avangada
@ S C
LJ Preencher Anel veja Digitalizagcdo Avangada Digitalizacdo
Avangada
(@)
Ed Apagar Anel veja Digitalizacdo Avangada Digitalizacdo
Avangada
8:8 Apagar Parte veja Digitalizagcdo Avangada Digitalizacdo
Avancada
@ Redesenhar Elementos veja Digitalizacdo Avangada Digitalizacdo
Avangada
Curva de Afastamento veja Digitalizacdo Avangada Digitalizacdo
Avangada
% Dividir Elementos veja Digitalizacdo Avangada Digitalizacdo
Avangada
% Dividir Partes veja Digitalizacdo Avangada Digitalizacdo
Avangada
@ Juntar Elementos Seleccionados veja Digitalizacdo Avangada Digitalizacdo
Avangada

b < Juntar Atributos dos Elementos
§elecci0nad0s

p—
! & Ferramenta de Nés

veja Digitalizagcdo Avangaada

veja Digitalizar uma camada

Capj

existente

'tﬁfg”f’iﬁfﬁ% GUI

vanga

Digitalizacdo
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Ap6s activar o ¢ Mododeedicio harg yma camada, ird encontrar o icone Adicionar Elemento nomenu Editar
dependendo do tipo de camada (ponto, linha ou poligono).

7.1.3 Editar (extra)

Menu de Opgoes Atalho | Referéncia Barra de Ferramentas
oo
® £ Adicionar Elemento veja Digitalizar uma camada existente | Digitaliza¢do
Adicionar Elemento veja Digitalizar uma camada existente | Digitaliza¢do
Adicionar Elemento veja Digitalizar uma camada existente | Digitalizacdo
7.1.4 Ver
Menu de Opgodes Atalho Referéncia Barra de
Ferramentas
‘{TI Mover Mapa Navegagdo no
Mapa
@%
+" Ajustar Mapa a Seleccdo Navegagdo no
Mapa
él*.!.’l Aproximar Ctrl++ Navegagdo no
Mapa
>~ Afastar Ctrl+- Navegacdo no
Mapa
Seleccionar — veja Selecionar e desselecionar Atributos
elementos
@X Identificar Elementos Ctrl+Shift+I Atributos
Medicdo — veja Medindo Atributos
)
&8 Ver Tudo Ctrl+Shift+F Navegagdo no
Mapa
[{ ._-\I
g"' Aproximar a Camada Navegagdo no
Mapa
:-;,_\tl
2 Aproximar a Selecg¢do Ctrl+d Navegagdo no
Mapa
2 Ultima Vista Navegagdo no
Mapa
28 Préxima Vista Navegagdo no
Mapa
A
&= Aproximar a Resolugdo Navegagdo no
Natural Mapa
Decoragoes — veja Decoragoes
Dicas de Mapa Atributos
"1 Novo Marcador Ctrl+B veja Marcadores espaciais Atributos
' Mostrar Marcadores Ctrl+Shift+Bveja Marcadores espaciais Atributos

~ul
B Actualizar

Ctrl+R

Navegagdo no
Mapa

7.1. Barra de Menus
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7.1.5 Camada

Menu de Opgobes Atalho Referéncia Barra de Fe
Novo — veja Criando novas camadas Vectoriais Gerir Camac
Incorporar Camadas e Grupos ... veja Nesting Projects
VE; Adicionar Camada Vectorial Ctrl+Shift+V | veja Trabalhando com Informagdo Vectorial | Gerir Camac
'D Adicionar Camada Matricial Ctrl+Shift+R | veja Carregar dados raster no QGIS Gerir Camac
'D Adicionar Camada PostGIS Ctrl+Shift+D | veja PostGIS Layers Gerir Camac
/% Adicionar Camada SpatiaLite Ctrl+Shift+L | veja SpatiaLite Layers Gerir Camac
R Adicionar Camada Espacial MSSQL Ctrl+Shift+M | veja MSSQL Spatial Layers Gerir Camac
QJAdicionar camada Oracle GeoRaster veja Modulo Oracle Spatial GeoRaster Gerir Camac
IE.I Adicionar camada SQL Anywhere veja Modulo SOQL Anywhere Gerir Camac
Adicionar Camada WMS/WMTS Ctrl+Shift+W | veja Cliente WMS/WMTS Gerir Camac
%Adicionar Camada WCS veja WCS Cliente Gerir Camac
%Adicionar Camada WFS veja WFS e WES-T Cliente Gerir Camac
,G Adicionar Camada de Texto Delimitado veja Delimited Text Files Gerir Camac
= Copiar estilo veja Estilos
% Colar Estilo veja Estilos
Abrir Tabela de Atributos Veja Trabalhando com a Tabela de Atributos | Atributos
.ﬁ# Opcoes de Ressalto veja Digitalizar uma camada existente Digitalizaca
Guardar edigdes da camada veja Digitalizar uma camada existente Digitalizacdc
ﬁ Edicées Actuais — veja Digitalizar uma camada existente Digitalizacd
Guardar como...
Guardar selec¢do como ficheiro vectorial... Veja Trabalhando com a Tabela de Atributos
E Remover Camada(s) Ctrl+D
ﬂ;]; Duplicar Camada (s)
Definir SRC da Camada(s) Ctrl+Shift+C
Definir SRC do projecto a partir da Camada
Propriedades
Consultar...
e Rotular

& Adicionar ao Enquadramento Ctrl+Shift+0 Gerir Camac
€32 Adicionar Tudo ao Enquadramento

Remover Tudo do Enquadramento
= Mostrar Todas as Camadas Ctrl+Shift+U Gerir Camac
~ Ocultar Todas as Camadas Ctrl+Shift+H Gerir Camac
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7.1.6 Configuracoes

Projecto ...
)

"4 SRC Personalizado ...
Gestor de Estilo...

X Configurar atalhos ...
* Personalizagdo ...

% Opcoes ...
Opgoes de Ressalto ...

Menu de Opcbes Atalho Referéncia Barra de
Ferramentas

Painéis — veja Painéis e Barras de Ferramentas

Barra de Ferramentas — veja Painéis e Barras de Ferramentas

Activar Modo de Ecrd F 11

Completo

ﬂ Propriedades do Ctrl+Shift+p veja Projectos

veja Sistema de Coordenadas
personalizado
veja Presentation

veja Personalizacdo
veja Opcoes

7.1.7 Médulos

Menu de Opcbes

Atalho | Referéncia

Barra de Ferramentas

ZE? Gerir e Instalar Modulos
Consola Python

veja The Plugins Dialog

O comeco do QGIS pela primeira vez ndo carrega todos os médulos core.

7.1.8 Vector

Menu de Opc¢des

Atalho | Referéncia

Barra de Ferramentas

Open Street Map —

ﬁ Ferramentas de Andlise —

gt
Cl [
Ferramentas de Geoproces.

é% Ferramentas de Investigagcdo —

veja Modulo fTools
veja Modulo fTools

samento —» veja Modulo fTools
“@ Ferramentas de Geometria — veja Modulo fTools
% Ferramenta de Gestdo de Dados — veja Modulo fTools

veja Loading OpenStreetMap Vectors

O comeco do QGIS pela primeira vez ndo carrega todos os médulos core.

7.1.9 Matricial

Menu de Opcdes Atalho

Referéncia

Barra de Ferramentas

Calculadora Raster ...

veja Calculadora Matricial

O comeco do QGIS pela primeira vez ndo carrega todos os médulos core.

7.1. Barra de Menus
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7.1.10 Processamento

Menu de Opcbes Atalho Referéncia Barra de
Ferramentas
ﬁ} Caixa de veja A caixa de ferramentas
Ferramentas
4 Modelador Grdfico veja O modelador grdfico
=4 Historico e registo veja Gestdo do historico
g N . :
“s Opgoes e veja Configurando a infraestrutura do
configuragoes processamento
" Visualizador de veja Configurando as aplicagcoes externas
resultados
» Comandos Ctrl+Alt+Mveja The QGIS Commander

O comeco do QGIS pela primeira vez ndo carrega todos os médulos core.

7.1.11 Ajuda

Menu de Opgoes Atalho Referéncia | Barra de Ferramentas
Conteudos da Ajuda Fl Ajuda
2
k' O que é isto? Shift+F1 Ajuda
Documentagdo API

Necessita suporte comercial?
@ Sitio na Internet do QGIS | Ctrl+H
| 4 Verificar a Versdo 1gg|

+% Sobre

@ Patrocinadores |qg|

Repare que para o Linux Q, os items da Barra de Menus estdo listados acima sdo os padrdes para o gestor de
janelas no KDE. No GNOME, o menu Configuracées tem conteidos diferentes e os items sdo encontrados aqui:

L;l Propriedades do Projecto Projecto
AN Opgoes Editar
RN Configurar atalhos Editar
Gestor de Estilo Editar
B SRC Personalizado Editar
Painéis — Ver
Barra de Ferramentas — Ver
Activar Modo de Ecra Completo | Ver
Escala da quadricula Ver
Informagdo do GPS Ver

7.2 Barra de Ferramentas

A barra de ferramentas fornece o acesso a maioria das mesmas fungdes que dos menus, mais as ferramentas
adicionais para interagir com o mapa. Cada item da barra de ferramentas tem uma janela de ajuda disponivel.
Mantenha o seu rato em cima do item e uma descricao curta da finalidade da ferramenta ird ser exibida.
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Todos as barras de menu podem ser movidas de acordo com as suas necessidades. Adicionalmente todas as barras
de menus podem ser desligadas com o botdo direito do rato no menu de contexto segurando o rato sobre as barras
de ferramentas (leia também Painéis e Barras de Ferramentas).

Tip: Restaurar as Barras de Ferramentas

Se acidentalmente escondeu todas as suas barras de ferramentas, pode ir buscd-las escolhendo a
opcdo do menu Configuracées — Barra de Ferramentas —. Se a barra de ferramentas desapare-
cer no Windows, que costuma ser um problema de tempo a tempo no QGIS, necessita de remover
\HKEY_CURRENT_USER\Software\QGIS\ggis\UI\state no registo. Quando restaurar o QGIS, a
chave ¢ escrita novamente com o estado padrdo, e todas as barras de ferramentas estardo visiveis outra vez.

7.3 Legenda do Mapa

The map legend area lists all the layers in the project. The checkbox in each legend entry can be used to show or
hide the layer. The Legend toolbar in the map legend are list allow you to Add group, Manage Layer Visibility
of all layers or manage preset layers combination, Filter Legend by Map Content, Expand All or Collapse All
and Remove Layer or Group. The button &~ allows you to add Presets views in the legend. It means that
you can choose to display some layer with specific categorization and add this view to the Presets list. To add a

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

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

A camada pode ser seleccionada e arrastada para cima e para abaixo na legenda para alterar a ordenacdo-z. A
Ordenacao-Z significa que as camadas listadas perto do topo da legenda sdo desenhadas sobre as camadas listadas
mais abaixo na legenda.

Note: Este comportamentos pode ser reescrito pelo painel ‘Ordem da Camada’.

As camadas da legenda da janela podem ser organizadas por grupos. Existem duas maneiras de o fazer:
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. Seleccione algumas camadas, e clique com o botdo direito do rato na legenda da janela e escolha Agrupar
Seleccionados. As camadas seleccionadas irdo automaticamente incorporar 0 novo grupo.

Para trazer a camada para fora do grupo pode arrastar para fora, ou clicar no botdo direito do rato em cima e
escolha Faca item de topo. Os grupos podem ser também agrupados dentro de outros grupos.

A caixa de verificag¢@o para o grupo ird mostrar ou esconder todas as camadas do grupo com um clique.
O contetdo do menu contexto do botdo do direito do rato varia no tipo de item de legenda seleccionada seja uma

camada matricial ou vector. Para camadas vectoriais GRASS # AltemarBdicio n3q estd disponivel. Veja a secgio

Digitalizando e editando as camadas vectoriais GRASS para informag@o sobre como editar camadas vectoriais
GRASS.

Opcoes do botio direito do rato para camadas matriciais
e Aproximar a extensdo da camada
* Adicionar ao enquadramento
* Ampliar a Melhor Escala (100%)
e Esticar Usando o Enquadramento Actual

* Remover
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Duplicar

Set Layer Scale Visibility

Definir SRC da Camada

Definir SRC do projecto a partir da Camada
Guardar como ...

Save As Layer Definition Style

Propriedades

Renomear

Copiar Estilo

Adicionalmente, de acordo com a posi¢do da camada e selec¢ao

Faca Item de Topo

Agrupar Seleccionados

Right mouse button menu for vector layers

Aproximar a Extensdo da Camada
Adicionar ao Enquadramento

Remover

Duplicar

Set Layer Scale Visibility

Definir SRC da Camada

Definir SRC do projecto a partir da Camada
Abrir Tabela de Atributos

Alternar Edi¢cdo (ndo estd disponivel para camadas GRASS)

Guardar Como ...

Save As Layer Definition Style
Filtrar

Exibir Contagem de Elementos
Propriedades

Renomear

Copiar Estilo

Adicionalmente, de acordo com a posi¢do da camada e selec¢ao

Faga Item de Topo

Agrupar Seleccionados

Opcoes do botao direito do rato para grupos de camadas

Ampliacdo ao Grupo
Remover

Definir SRC do Grupo
Renomear

Add Group
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E possivel seleccionar mais de uma camada ou grupo ao mesmo tempo segurando a tecla Ct r1 enquanto selec-
ciona as camadas com o botdo esquerdo do rato. Pode mover todas as camadas seleccionadas para um novo grupo
a0 mesmo tempo.

Podera também apagar mais que uma camada ou grupo de uma sé vez através da seleccio de varias camadas com
atecla Ctrl e pressionando Ctr1+D depois. Desta forma todos as camadas ou grupos serdo removidos da lista
de camadas.

7.3.1 Trabalhando com a Ordem da legenda de camada indepenente

Existe um painel que permite definir a ordem independente de desenho da legenda do mapa. Pode activar neste
menu Settings — Painéis — Ordem da camada. Esta caracteristica permite por exemplo, ordenar as camadas por

ordem de importincia, para exibi-los na ordem correcta (veja figure_layer_order). Marcando a caixa = Controlar
ordem de renderizagdo num fundo da lista de camadas ird retroceder para o opg¢ao padrio.

Layers £3] g

M PEE D Te. /

¥ & (@ Boundaries Group e . r
H | L1 L]
|@ H [ 1 Q t r
&  alaska .":. .s e f .
L ]

v @ [l water Group é ] 9 ()
_ rivers . 2 YUKON-KOYUKUK

& — majrivers . ) .;: .
@ lakes . q . By et
B swamp . © s

¥ @ @ group1 .

&  popp

& €3 airports = » .
Layer order E3]
& airports
& popp k|
& regions .

& majrivers - .
& lakes L .

’
& alaska - ?, DILLINGHAM,
& control rendering order . LS

Figura 7.2: Definir a ordem da legenda de camada indepenente A

7.4 Vista do Mapa

Este € o “rendimento” do QGIS — os mapas sdo exibidos nesta drea!l O mapa exibido nesta janela ird depender
na camada vectorial e raster que escolheu no carregamento (veja as secgdes a seguir para mais informacdo de
como carregar camadas). A vista do mapa pode ser movida (mudando o foco da tela do mapa para outra regido)
e ampliada ou afastada. Outras variadas operacdes podem ser efectuadas no mapa com é descrito na descri¢do da
barra de ferramenta acima. A vista de mapa e a legenda estdo estritamente ligadas uma a outra — os mapas na
vista reflectem alteragdes que faca na drea da legenda.

Tip: Aumentado o Mapa com a roda do Rato

Pode usar a roda do rato para ampliar ou afastar o mapa. Posicione o cursos do rato dentro da drea do mapa e rode
a roda para a frente (longe de si) para ampliar e para trds (perto de si) para afastar. A posi¢do do cursor do mapa
é centrada onde a ampliacdo ocorre. Pode personalizar o comportamento de amplia¢do da roda do rato usando o
separador Ferramentas de mapa no menu Configuracées — Opgoes .
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Tip: Movendo o Mapa com as Setas de Direccio e Barra de Espaco

Pode usar as teclas de direccdo para mover o mapa. Coloque o cursor do mapa dentro da drea do mapa e clique na
tecla direita de direc¢do para mover para este, tecla esquerda de direc¢cdo para mover para oeste, tecla para cima
para mover para norte e a tecla de direccio para baixo para mover para sul. Pode também mover o mapa usando
a barra de espaco ou clicando na roda do rato: apenas mova o rato enquanto segura a barra de espaco ou clica a
roda do rato.

7.5 Barra de Estado

A barra de estado mostra a posi¢do actual das coordenadas do mapa (ex.: metros ou graus decimais) a medida que
o apontador do rato € movido ao longo da vista do mapa. No lado esquerdo da exibi¢do de coordenadas na barra
de estado estd um botdo pequeno que ird alternar entre a exibi¢do de coordenadas ou o enquadramento da vista de
mapa a medida que move, amplia e afasta.

Perto da exibicdo das coordenadas encontra a exibi¢cdo da escala. Mostra a escala da vista de mapa. Se ampliar ou
afastar, o QGIS mostra a escala actual. Existe um seleccionador de escala, que permite que possa escolher entre
escalas pré-definidas de 1:500 até 1:1000000.

Uma barra de progesso na barra de estado mostra o progresso da renderizacdo para cada camada que € desenhada
na vista de mapa. Em alguns casos, tais como a recolha de dados estatisticos em camadas matriciais, a barra de
progresso serd usada para mostrar o estado das operacdes demoradas.

Se um novo médulo ou actualizagdo de médulo estiver disponivel, poderd ver uma mensagem no lado direito mais
afasto da barra de estado. No lado direito da barra de estado estd uma pequena caixa de verificagdo que pode
ser usada para evitar temporariamente a renderizacao da vista de mapa. (veja sec¢do Renderizacdo em baixo). O

icone # pdra imediatamente o processo de renderizacdo do mapa actual.

No lado direito das fungdes de rendirazag¢do encontra o c6digo ESPG do SRC actual do projecto e um icone da
projeccdo. Clicando este, abrird as propriedades da projec¢do do projecto actual.

Tip: Calculando a Escala Correcta para o Seu Enquadramento do Mapa

Quando inicia o QGIS, os graus s@o a unidade padrio, o que significa que QGIS ird interpretar as coordenadas
na sua camada em graus. Para obter os valores correctos da escala, pode mudar para metros manualmente no
separador Geral no menu Configuracées — Propriedades do Projecto, ou pode seleccionar o SRC clicando no

icone @ Estado do SRC 16 canto inferior direito da barra de estado. No tltimo caso, as unidades sdo definidas para
0 que a projeccdo do projecto especifica (ex.: ‘+units=m’).
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CAPITULO 8

Ferramentas gerais

8.1 Atalhos do teclado

QGIS provides default keyboard shortcuts for many features. You can find them in section Barra de Menus. 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

Figura 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 Ajuda de contexto

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

8.3 Renderizacao

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

¢ Adicionando uma camada

* Movendo e ampliando

33



QGIS User Guide, Release 2.6

* Resizing the QGIS window
e Mudar a visibilidade da camada ou camadas

O QGIS permite que possa controlar o processo de renderizacdo de vérias formas.

8.3.1 Renderizacao Dependente da Escala

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

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

Pode determinar os valores da escala em primeiro lugar aumentando a um nivel que quer usar e ndo ter valores de
escala na barra de estado do QGIS.

8.3.2 Controlando a Renderizacao do Mapa

A renderizacdo do mapa pode ser controlada de varias maneiras, como é descrito em baixo.

Suspendendo a Renderizacao

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 Renderizacdo. Examples of when you might want to suspend rendering include:

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

* Qualquer combinagdo acima

A activagdo da caixa de verifica¢do = Renderizagdo permite a renderizacgdo e actualizacdo imediata do enquadra-
mento do mapa.

Setting Layer Add Option

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

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

Terminando Renderizacao

To stop the map drawing, press the ESC key. This will halt the refresh of the map canvas and leave the map
partially drawn. It may take a bit of time between pressing ESC and the time the map drawing is halted.

Note: It is currently not possible to stop rendering — this was disabled in the Qt4 port because of User Interface
(UI) problems and crashes.
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Atualizando a Visualizacdao do Mapa Durante a Renderizacao

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.

Influéncia da Qualidade de Renderizacao

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

Acelerar a renderizacao

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.

. & Use render caching where possible to speed up redraws

8.4 Medindo

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 Trabalhando com
Projeccoes). 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.

Para seleccionar a ferramenta de medigéo, clique em ™ e seleccione a ferramenta que quer usar.
8.4.1 Medir comprimentos, areas e angulos

(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.

EI"’—"'EI Measure Area. - Areas 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 Configurando a Tolerdncia de Atrac¢do e Raio de Pesquisa). So, if you want to measure exactly
along a line 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.
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Segments [meters]
1652,795
763,002
588,548

Total 3,014 km

| Help || New Il Close ‘

Figura 8.2: Measure Distance Q (Gnome)

oo Measure

Total [ 30,195 km? |

I Help J. New | Close

Figura 8.3: Measure Area & (Gnome)

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

pop-up dialog.

[ 53,9174 degreesl

Close

Figura 8.4: Measure Angle ) (Gnome)

8.4.2 Selecionar e desselecionar elementos

A caixa de ferramentas QGIS fornece varias ferramentas para seleccionar elementos no enquadramento do mapa.

Para seleccionar um ou mais elementos, simplesmente clique em QQ e seleccione a sua ferramenta:

° gg Seleccionar Elemento Unico

° i "Qé Seleccionar Elementos por Rectiangulo

[
=
. }ﬁ Seleccionar Elementos por Poligono
ety
. ,'_’L!\Ik Seleccionar Elementos por Delimitagdo Livre

. :_l-ﬁ Seleccionar Elementos pelo Raio

To deselect all selected features click on [ Deselect features from all layers

&

| Select feature using an expression a1y yser to select feature using expression dialog. See Expressions chapter for
some example.

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

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 @R 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 feature in the list of results, followed by the layer name. Then, its first child will be
the name of a field with its value. Finally, all information about the feature is displayed.

Esta janela pode ser personalizada para exibir campos personalizados, mas por defeito ird exibir trés tipos de
informacgao:

* Accdes: Acgdes podem ser adicionadas a janela de indentificacdo de elementos. Quando clica no rétulo de
accdo, uma acgdo correrd. Por defeito, apenas uma ac¢do é adicionada, que € ver o formuldrio do elemento
em modo edicdo.

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

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

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

Figura 8.5: Didlogo de Identificar elementos s} (Gnome)

No fundo da janela, tem cinco icones:

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

° Copiar atributos
° =0 Print selected HTML response

Outras fungdes podem ser encontradas no menu de contexto do item identificado. Por exemplo, a partir do menu
de contexto podera:

* Ver o formulério do elemento
* Aproximar ao elemento
* Copiar elemento:Copiar todas as geometrias do elemento e atributos

* Toggle feature selection: adds identified feature to selection
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* Copiar o valor do atributo: Copia apenas o valor do atributo que clicou
» Copy feature attributes: Copy only attributes

* Limpar resultado: remove os resultados na janela

¢ Clear highlights: Remove features highlighted on the map

* Destacar todos

* Destacar camada

 Activate layer: Choose a layer to be activated

* Propriedades da camada: Abre a janela das propriedades da camada

» Expandir todos

¢ Fechar todos

8.6 Decoracoes

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 Grelha

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

& Enable grid | Draw annotation
Interval X 100000

Interval Y 100000

Grid type | Line £ |

Line symbol . —

Marker symbol

OFfset X 0 Update Interval f Offset from
Offset Y 0 Canvas Extents | | Active Raster Layer |
_ Help | | Apply || cCancel | [ oK

Figura 8.6: Janela da Grelha o)

1. Seleccione a partir do menu Ver — Decoragées — Grelha. A janela de didlogo inicia. (veja fig-
ure_decorations_1).

2. Activate the = Enable grid checkbox and set grid definitions according to the layers loaded in the map
canvas.

3. Activate the . Draw annotations checkbox and set annotation definitions according to the layers loaded
in the map canvas.

4. Clique [Aplicar] para verificar se tudo estd como o esperado.

5. Clique [OK] para fechar a janela de didlogo.
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8.6.2 Etiqueta de Direitos de autor

£ Copyrightlabel 5qdg 3 copyright label using the text you prefer to the map.

0 Copyright Label Decoration

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

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

Figura 8.7: The Copyright Dialog A

1. Seleccione a partir do menu Ver — Decoragées — Etiqueta Copyright. O didlogo iniciard (veja fig-
ure_decorations_2).

2. Enter the text you want to place on the map. You can use HTML as shown in the example.
3. Choose the placement of the label from the Placement ' *! combo box.

4. Make sure the = Enable Copyright Label checkbox is checked.
5. Clique [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 Seta do Norte

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.

g MNorth Arrow Decoration

Angle B 0

. Placement | Bottom Left =

* "] Enable Morth Arrow

[ set direction automatically

| Help | | Ccancel [ oK ]

Figura 8.8: Didlogo da Seta do Norte )
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8.6.4 Barra de Escala

| =]

f3 Seale Bar 345 o simple scale bar to the map canvas. You can control the style and placement, as well as the
labeling of the bar.

(] Scale Bar Decoration

Placement Top Right =
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 |
Figura 8.9: Didlogo da Barra de Escala )

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.

Para adicionar a barra de escala:
1. Select from menu View — Decorations — Scale Bar. The dialog starts (see figure_decorations_4).
)

2. Choose the placement from the Placement combo box.

3. Choose the style from the Scale bar style 1%} combo box.

4. Select the color for the bar Color of bar Ere I | or use the default black color.
5. Set the size of the bar and its label Size of bar 1:00_%!.

6. Make sure the = Enable scale bar checkbox is checked.

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

8. Clique [OK].

Tip: Separador das Decoracoes

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

8.7 Ferramentas de Anotacao

The /- Text Anotation 451 in the attribute toolbar provides the possibility to place formatted text in a balloon on the
QGIS map canvas. Use the Text Annotation tool and click into the map canvas.

Double clicking on the item opens a dialog with various options. There is the text editor to enter the formatted text
and other item settings. For instance, there is the choice of having the item placed on a map position (displayed
by a marker symbol) or to have the item on a screen position (not related to the map). The item can be moved by
map position (by dragging the map marker) or by moving only the balloon. The icons are part of the GIS theme,
and they are used by default in the other themes, too.
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[ ubuntyl vl {11 [2][ B ey |E

QGIS rocks!

[ Fixed map position
Map marker ®
Frame width 1.00 -

Background color -

Frame color I -
Delete Cancel || OK

>

Figura 8.10: Didlogo do texto de anotagdo 0

The q Move Annotation t,6] a]lows you to move the annotation on the map canvas.

8.7.1 Anotacoes Html

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

8.7.2 Anotacoes SVG

The SVG Annotation 16,0] in the attribute toolbar provides the possibility to place an SVG symbol in a balloon on
the QGIS map canvas. Using the SVG Annotation tool, click into the map canvas and add the path to the SVG file
into the dialog.

8.7.3 Formularios de anotacoes

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

Note: Se clicar Ctr1+T enquanto a ferramenta Anotagcdo é activada (move a anotacdo, anotagdo de texto,
formulario da anotag@o), o estado de visibilidade desses itens sdo invertidos.

8.8 Marcadores espaciais

Marcadores espaciais permite-lhe “marcar” uma localiza¢do geografica e voltar a ele mais tarde.
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@

e - QGIS rocks!

name of municipality:

Solothurn

postal code:

[/home/marco/tmp/gem.ui ]

v Map position fixed

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

>

Figura 8.11: Formulario de anotacgdo personalizado no Qt Designer <2

8.8.1 Criando um Marcador

Para criar um marcador:
1. Aproximar ou mover para uma area de interesse.
2. Seleccione a op¢do do menu Ver — Novo Marcador ou carregue Ctr1-B.
3. Introduza um nome descritivo para o marcador (até 255 caracteres).
4. Pressione Enter para adicionar o marcador ou [Apagar] para remover o marcador.

Repare que tem muiltiplos marcadores com o mesmo nome.

8.8.2 Trabalhando com Marcadores

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 Aproximando a um Marcador

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 Apagando um Marcador

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].
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8.9 Nesting Projects

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

8.9.1 Embebendo camadas

A seguinte janela permite que possa embeber camadas de outros projectos. Aqui estd um pequeno exemplo:

1. Pressione ') para ver outro projeto a partir do conjunto de dados Alaska.
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.

oo Select layers and groups to embed

Project file F_sample_data,’grassland.qgs|] =

regions
grassland

Cancel | [ oK ]

Figura 8.12: Selecione as camadas e grupos para incorporar s}

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

8.9.2 Removendo camadas embebidas

Right-click on the embedded layer and choose I] Remove
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CAPITULO 9

Configuracao QGIS

O QGIS ¢ altamente personalizavel através do menu Configuragoes . Escolha entre Painéis, Caixa de Ferramentas,
Propriedades do Projecto, Opg¢des e Personalizacao.

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 :menuselec-

tion‘view‘ menu (Panels and Toolbars) or in Project for Options.

9.1 Painéis e Barras de Ferramentas

No menu Painéis— pode desligar os widgets do QGIS. O menu Caixa de Ferramentas— fornece a possibilidade
de trocar activar ou desactivar grupos de icones na barra de ferramentas do QGIS (veja figure_panels_toolbars).

View Layer Settings Plugins Vector Raster Database Web

& Pan iap R@ W - E

¥ Pan Map to Selection

,* Zoom In Ctrl++ Et:\_ o .\\‘q 0y
| 4= Zoom Out Ctrl+- - P
' select J® 580 TG e

Panels g
B ] - ovarced Digtiing
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
Web
GRASS

>

Figura 9.1: Os Painéis e o Menu de Barra de Ferramentas Q

Tip: Activando o Enquadramento QGIS
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No QGIS pode usar o painel do enquadramento que fornece a extensdo total das camadas adicionadas. Pode ser

seleccionada no menu ) Configuragcdes — Painéis ou £7 Ver — Paineis. Dentro da vista existe um rectangulo a
mostrar a extensao actual do mapa. Isto permite rapidamente determinar que drea do mapa estd a ver actualmente.
E de notar que os rétulos ndo serdo renderizados no enquadramento do mapa mesmo que seja activado a rotulagem.
Se clicar e arrastar o rectingulo vermelho no enquadramento que mostra a actual extensdo, este ird actualizar de
acordo como o mapa principal.

Tip: Mostrar Mensagens de Registo

E possivel seguir as mensagens do QGIS. Pode activar o iRegisto de Mensagens no menu A Configuracées —
) . . Py} . .

Painéis ou &7 Vier — Painéis e seguir as mensagens que aparecem nos diferentes separadores durante o carrega-

mento e operagao.

9.2 Propriedades do Projecto

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:

* No menu Geral podem ser definidos o titulo do projecto, a cor de selec¢do e fundo, unidades da camadas,
precisdo, e os caminhos relativos onde serfo guardadas as camadas. Se a transformacgido SRC estiver ligada
pode escolher o célculo de distancias recorrendo ao elipséide. Pode definir as unidades do enquadramento
(apenas usado quando a transformag@o SRC estd desactivada) e a precisdo das casas decimais a usar. Pode
definir também uma escala de projecto, que rescreverd sobre as escalas globais pré-definidas.

* O menu SRC permite que escolha o Sistema de Coordenadas Referéncia para o projecto, e para activar a
reprojeccio on-the-fly das camadas matricias e vectoriais na exibicdo de camadas de diferentes SRC.

* Com o terceiro menu Identificar camadas pode definir (ou desactivar) que camadas irdo responder a ferra-
menta identificar. (Veja o pardgrafo das “Ferramentas de Mapa” da seccdo Opcoes Secg@o para activar a
identificagdo de multiplas camadas).

* 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.

* O separador Servidor OWS permite definir a informag@o sobre as Capacidades do WMS e WFS, a extensdo
e as restricdes SRC do Servidor QGIS.

* O menu Macros € para editar macros Python para os projectos. Actualmente, apenas estao disponiveis trés
macros: openProject (), saveProject () ecloseProject ().

* O menu Relations é usado para definir relagdes 1:n. As relacdes sdo definidas no didlogo das propriedades
do projecto. Quando existirem relacdes para uma camada, um novo elemento de interface do utilizador na
vista de formuldrio (p. ex. quando identificar um elemento e abrir o seu formuldrio) ird listar os elementos
relacionados. Isto fornece uma maneira poderosa para expressar p. ex. o historico de inspec¢do ao longo de
um segmento de tubagem ou estrada. Poderd encontrar mais informagdo sobre suporte de relacdes 1:n na
Seccdo Creating one to many relations.

9.3 Opcoes

RN Algumas opgdes basicas para QGIS podem ser seleccionadas usando o didlogo Options. Selecione a op¢ao de
menu Settings — RN Options. Os separadores onde poderd personalizar as suas opcdes sdo descritos abaixo.
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Project Properties | Macros

\‘--..__ General

& crs

IEN 1dentify layers

% Default styles

M ows server

o
@93 Macros

HE FEEG

9.3.1 Menu Geral

Aplicacio

Seleccione a  Estilo

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

Figura 9.2: Configura¢des de Macro no QGIS

(Necessdrio  reiniciar o QGIS) ol e escolha entre ‘Oxy-

gen’,Windows’,”Motif’, CDE’, ‘Plastique’ e ‘Cleanlux’ (é).

Definir o Tema de fcone 1¥! . Actualmente s6 a opg¢ao ‘default’ é possivel.

Definir o Tamanho do Icone 'I\ .

Definir a Fonte. Escolha entre "2/ QT padrdo e uma fonte definida pelo utilizador.

Altera o Tempo limite para mensagens temporizadas ou didlogos A

4 Esconder o ecrd inicial no arranque

I Mostrar dicas ao iniciar

= Titulos da caixa de grupos a negrito

4 :guilabel:‘ Caixas de grupo em estilo QGIS*

4 Use didlogos selectores de cor com actualizagdes ao vivo

Ficheiros de projecto

* Abrir o projecto no arranque £ (escolha entre ‘Novo’. ‘Mais recente’ e ‘Especifico’). Quando escolher

‘Especifico’ use Lo para definir um projecto.

. & Create new project from default project. Tem a possibilidade de carregar em Set current project as
default ou em Reset default. Pode navegar através dos seus ficheiros e definir uma directoria onde encontrar
os modelos de projecto definidos pelo utilizador. Isto serd adicionado a Project — New From Template.

Primeiro active . Create new project from default project e a seguir salve o projecto dentro da pasta de

modelos de projecto.

. & Avisar para salvar projecto e alteragées de fontes de dados quando necessdrio

9.3.

Opcoes
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. & Avisar quando abrir um projecto guardado com uma versdo antiga do 1gg|

« Enable macros |-1"| . Esta opcao foi criada para lidar com as macros que sdo escritas para executar uma
accdo nos eventos do projecto. Pode escolher entre ‘Never’, ‘Ask’, ‘For this session only’ e ‘Always (not

recommended)’.

9.3.2 Menu Sistema

Ambiente

Varidveis de ambiente do sistema podem ser vistas agora, e muitas configuradas, no grupo Environment (ver
figure_environment_variables). Isto € ttil para plataformas, tais como Mac, onde um aplicativo GUI néo herda
necessariamente o ambiente do utilizador da linha de comandos. Também € 1itil para configuragdo e visualiza¢do
de varidveis de ambiente para os conjuntos de ferramentas externas controlados pela caixa de ferramentas de Pro-
cessamento (p. ex., SAGA, GRASS), e para activar a saida de depuracio (“debugging”) para sec¢des especificas

do cédigo-fonte.

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

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

Options | System

P SVG paths
» Plugin paths

B Data Sources b QSettings
P w Environment
4 Rendering
& Use custom variables (restart required - include separators) Add Remove
" Colors
A Apply Variable Value
I Canvas & . .
] Legend Overwrite QGIS_LOG FILE /home/alex/apps/qqis_master/qgis.log
If Undefined
B Map Tools QGIS_DEBUG |5
Unset
* Composer Prepend .
L¥'] P Append nment variables (read-only - bold indicates modified at startup)
Variable v Value
AW GDAL [ |
CLUTTER_IM_MODULE xim
COLORTERM gnome-terminal
COMPIZ_BIN_PATH Jusr/bin/ .

[] show only QGIS-specific variables

Help cancel | L OK |

Figura 9.3: Varidveis de ambiente do Sistema no QGIS

Directorios dos modulos

[Adicionar] ou [Remover] Caminho(s) para pesquisar bibliotecas de médulos C++ adicionais

9.3.3 Menu Fonte de Dados

Atributos dos elementos e tabela
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. & Abre a tabela de atributos na janela principal (Necessdrio reiniciar o 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.
» Comportamento da tabela de atributos ' ¥l . Existem trés possibilidades: ‘Mostrar todos os elementos’,
‘Mostrar elementos seleccionados’ e ‘Mostrar elementos visiveis no mapa’.

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

* Representacdo para valores NULL. Aqui, pode definir um valor para os campos de dados que contém
valores NULL.
Manipulacao das fontes de dados
]

* Pesquisar por atributos vdlidos na janela do navegador . Pode escolher entre ‘Verificar extensao’ e

“Verificar contetido do ficheiro’.

. . . . . T CRT~ 9 ¢ . ~
* Pesquisar por conteiido de ficheiros compactados (.zip) na janela do navegador ' vl . “Ndo , ‘Verificagcdo
bdsica’ e ‘Verificagdo completa’ sdo possiveis.

* 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:

— ‘Sempre’: Perguntar sempre (se existem subcamadas)
— ‘Se necessario’: Perguntar se a camada ndo tem bandas, mas tem subcamadas
— ‘Nunca’: Nunca pede, ndo ird carregar nada

— ‘Carregar tudo’: Nunca pede, mas carrega todas as subcamadas

. & Ignora a declaragdo de codificacdo da shapefile. Se a shapefile tiver informacdo de codificacdo, este
serd ignorado pelo QGIS.

.o Adicionar uma camada PostGIS com duplo clique e seleccione em modo alargado

. & Adicione camadas Oracle com duplo clique e seleccione em modo alargado

9.3.4 Menu de Renderizacao

Comportamento da renderizacao
. & By default new layers added to the map should be displayed
. & Use render caching where possible to speed up redraws
. & Render layers in parallel using many CPU cores

. i Max cores to use

* Map update interval (default to 250 ms)

. & Enable feature simplication by default for newly added layers
o Simplification threshold
. & Simplify on provider side if possible

* Maximum scale at which the layer should be simplified
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Qualidade de renderizacio

. & Fazer com que as linhas aparecam menos irregulares, em detrimento de algum desempenho do desenho
Matriciais

* Com a Selecgdo de banda RGB pode definir o nimero para a banda Vermelha, Verde e Azul.
Contrast enhancement

. ’ . [ | . , . . . .
« Banda cinzenta tinica ¥} . Uma banda cinzenta tnica pode ter ‘Sem esticar’, ‘Esticar para MinMax’,

‘Esticar e Cortar para MinMax’ e também ‘Cortar para MinMax’.

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

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

.o .. . o . ‘ . . PR .
e Limits (minimum/maximum) - _ § Options are ‘Cumulative pixel count cut’, ‘Minimum/Maximum’,
‘Mean +/- standard deviation’.

* Limites de contagem cumulativa de pixeis de corte
e Multiplicador do desvio-padrdo

Corrigindo Erros

. ¥ Map canvas refresh

9.3.5 Colors Menu

This menu allows you to add some custom color that you can find in each color dialog window of the renderes.
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 operation. Finally you can export the color set as a gp1 file or
import them.

9.3.6 Menu de Janela e Legenda

Aparéncia padrao do mapa (reescrita pelas propriedades do projecto)
* Define a Cor da seleccdo e a Cor de fundo.
Legenda da camada

NEd

* Duplo clique na legenda [ . Pode ‘Abrir propriedades da camada’ ou ‘Abrir tabela de atributos’ com

duplo clique.

* The following Legend item styles are possible:

_ = Maiusculizar os nomes das camadas

g Tornar negrito os nomes das camadas

g Tornar negrito os nomes dos grupos

A Mostrar nomes de atributos de classificacdo

A Criar icones matriciais (pode ser lento)

. Adicionar novas camadas ao grupo actual ou seleccionado
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9.3.7 Menu Ferramentas de Mapa

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.

Ferramenta de medida
* Define Cor do eldstico para as ferramentas de medida

* Define Casas decimais

& Manter unidade base

* Preferred measurements units "2/ (‘Meters’, ‘Feet’, ‘Nautical Miles’ or ‘Degrees’)
* Preferred angle units “2/ (‘Degrees’, ‘Radians’ or ‘Gon’)

Movendo e ampliando

 Define a Acgdo da roda do rato ' v (‘Visualizar’, “Visualizar e Centrar’, ‘Aproximar ao cursor do rato’,
‘Nada’)

* Define o factor de aproximacdo/ afastamento para a roda do rato
Escalas pré-definidas

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

9.3.8 Composer Menu

Composition defaults
You can define the Default font here.
Aparéncia da Grelha
* Define the Grid style 1v] (‘Solid’, ‘Dots’, ‘Crosses’)
¢ Define the Color..
Grid defaults
* Define the Spacing .22 <
* Define the Grid offset 1:%°_<l for x and y
* Define the Snap tolerance 90 <
Guide defaults

* Define the Snap tolerance |.90_<
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9.3.9 Menu Digitalizar

Criacao de elementos
. & Suprimir atributos de janelas pop-up depois de cada elemento criado

.o Reutilizar iltimos valores de atributos inseridos

 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.

Elastico
 Define a Borracha Espessura da linha e Cor da linha

Ajuste
. & Abrir op¢des de atraccdo na janela principal (necessdrio reiniciar o QGIS)

* Define 0 Modo de atrac¢do padrdo 1] (‘Ao vértice’, ‘Ao segmento’, ‘Ao vértice e segmento’, ‘Desli-
gado’)

* Define Tolerdncia de atrac¢do pré-definida em unidades de mapa ou pixeis
* Define o Raio de pesquisa para editar vértices em unidades de mapa ou pixeis
Marcadores de Vértices

. & Mostrar marcadores apenas para elementos seleccionados

« Define o vértice do Estilo do Marcador %] (‘Cruz’ (padrao), ‘Circulo semi-transparente’ ou ‘Nenhum’)
¢ Definir o vértice Tamanho do Marcador

Ferramenta de curva de afastamento

The next 3 options refer to the @ Offset Curve t00] in Digitalizacdo Avancada. Through the various settings, it is
possible to influence the shape of the line offset. These options are possible starting from GEOS 3.3.

* Join style
* Quadrant segments

e Miter limit

9.3.10 Menu 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 Menu SRC

SRC padriao para novos projectos
e i Don’t enable ‘on the fly’ reprojection
o L&) Automatically enable ‘on the fly’ reprojection if layers have different CRS

e L Enable ‘on the fly’ reprojection by default

* Seleccione um SRC em Iniciar sempre um novo projecto com este SRC

52 Capitulo 9. Configuracao QGIS



QGIS User Guide, Release 2.6

SRC para novas camadas

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 L& Pergunta por SRC
e L Usar SRC do projecto

e L Utilizar SRC padrdo mostrado em baixo

Default datum transformations

. & Ask for datum transformation when no default is defined

* 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 Locale Menu

. & Sobrepor idioma do sistema e Idioma a utilizar em alternativa

* Informacdo sobre a regido do sistema activo local

9.3.13 Network Menu

Geral
* Define Pesquisa de endereco WMS, padrdocomo http://geopole.org/wms/search?search=\%1\&type=rss
* Define Tempo esgotado para pedidos de rede (ms) - o padrdo é 60000
* Define Periodo de validade por defeito para tiles WMSC/WMTS (horas) - por defeito é 24
* Define Max retry in case of tile request errors
 Define User-Agent
Configuracoes de cache

Define a Pasta e Tamanho para o cache.
. & Usar proxy para aceder a web e define ‘Maquina’, ‘Porta’, ‘Utilizador’, e ‘Palavra-chave’.

» Configura o Tipo de proxy =19) de acordo com as necessidades.
— Default Proxy: Proxy é determinado baseando-se na definicdo do proxy da aplicagdo em uso

— Socks5Proxy: Proxy genérico para qualquer tipo de ligagdo. Suporta TCP, UDP, unindo a uma porta
(ligacdes de entrada) e autenticag@o.

— HttpProxy: Implementado usando o comando “LIGAR” , apenas suporta ligacdes TCP de saida; su-
porta autenticag@o.

— HitpCachingProxy: Implementado usando comandos HTTP normais, € ttil apenas no contexto de
pedidos HTTP.

— FtpCachingProxy: Implementado usando um proxy FTP, € 1itil no contexto de pedidos FTP.

Alguns URLs excluidos podem ser adicionados na caixa de texto debaixo das configuracdes de proxy (veja Fig-
ure_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: Usando Proxies
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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

Figura 9.4: Configuragdes-proxy no QGIS
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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.

Pode modificar as opg¢des de acordo com as suas necessidades. Algumas das alteragdes pode requerer o reinicio
do QGIS antes de ser efectiva.

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

. Xpode encontrar as configuracdes em: SHOME/Library/Preferences/org.qgis.qgis.plist

* As configuragdes £7 sio armazenadas no registo em: HKEY\CURRENT_USER\Software\QGIS\qgis

9.4 Personalizacao

A ferramenta de personalizacdo permite que (des)active a maioria dos elementos na interface de utilizador QGIS.
Isto pode ser muito ttil se tiver um nimero elevado de mddulos instalados que nunca usa e que estdo a encher o
ecra.

Customization

R Expand All Collapse All Select All

& Enable customization

Object name Label Descriptior |-
& mToggleExtentsViewButton
¥ & Toolbars
» & mAdvancedDigitizeToolBar Advanced D...
* & mAttributesToolBar Attributes
PR o SR NPT IR S | oS T B =
1
Reset Apply Cancel || OK

Figura 9.5: A janela de Personalizagdo )

QGIS A Personalizacdo estd dividida em cinco grupos. No & Menus pode esconder as entradas na Barra Menu.

No & Fainel pode encontrar o painel de janelas. As janelas do Painel s@o aplicacdes que pode ser iniciadas
e usadas como flutuantes, janelas de topo de nivel ou embebidas na janela principal do QGIS como um widget

ancorado (veja also Painéis e Barras de Ferramentas). Na = Barra de Estado caracteristicas como a informagao
das coordenadas podem ser desactivadas. Na = Caixa de Ferramentas pode (des)activar os icones da barraa de

ferramentas do QGIS e em & Widgets pode (des)activatar janelas assim como os seus botdes.

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

Trabalhando com Projeccoes

O QGIS permite que os utilizadores definam de forma global e para todo o projecto um SC (Sistema de Co-
ordenadas) para temas que ndo tém um SC pré-definido. Também permite que o utilizador defina sistemas de
coordenadas personalizados e suporta a projeccdo dindmica no ecra de temas com diferentes SCs conseguindo
sobrepondo-os correctamente.

10.1 Visao geral do Suporte a Projeccoes

O QGIS suporta aproximadamente 2.700 SCs conhecidos. Defini¢des para cada SC sdo guardados numa base
de dados SQLite que € instalada com o QGIS. Normalmente, ndo terd necessidade de manipular a base de dados
directamente. De facto, ao fazé-lo podera causar problemas. SCs definidos manualmente sdo guardados numa
base de dados do utilizador. Veja a seccdo Sisterma de Coordenadas personalizado para informagao sobre a gestao
dos seus sistemas de coordenadas.

Os SCs disponiveis no QGIS sao baseados nos definidos pelo Grupo Europeu de Pequisa Petrolifera (EPSG) e pelo
Instituto Geografico Nacional Francés (IGNF) e sdo em grande parte derivados das tabelas de referéncia espacial

usadas pelo GDAL. Os identificadores EPSG presentes na base de dados podem ser usados para especificar um
SC no QGIS.

Para poder usar a projeccao dindmica, os seus dados devem conter informagao sobre o seu sistema de coordenadas
ou voces deverd definir um sistema global, para temas ou para o projecto. Para temas PostGIS, o QGIS usa
o identificador de referéncia espacial que foi especificado aquando da criagdo do tema. Para dados suportados
pelo OGR, o QGIS recorre a presenga de um meio reconhecivel para especificar o SC. No caso de shapefiles, isto
significa um ficheiro contendo um texto bem-conhecido (WKT) especificando o SC. Este ficheiro de projeccao tem
0 mesmo nome base que o shapefile e uma extensao .prj. Por exemplo, um shapefile chamado alaska. shp
teria um ficheiro de projeccdo correspondente chamado alaska.pzr .

Sempre que selecionar um novo SC, as unidades do temas serdo mudadas automaticamente no separador Geral
das ImActionsOptionsl na janela de Propriedades do Projecto, no menu Projecto (Gnome, OSX) ou Defini¢oes
(KDE, Windows).

10.2 Especificacao Geral da Projeccao

O QGIS inicia cada novo projecto usando a projeccao global pré-definida. O SC global por omissdo é
o EPSG:4326 - WGS 84 (proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs), e vem pré-
definido no QGIS. Este valor pode ser alterado via o botdo [Seleccionar...] na primeira sec¢do, que é usada
para definir o sistema de coordenadas por omissdo para novos projectos, como mostrado na figure_projection_1.
Este op¢do pode ser gravada para uso em sessdes subsequentes do QGIS.

Quando usa temas que ndo tém um SC, tem de definir como o QGIS reage a estes temas. Isto pode ser feito
globalmente ou por projecto no separador SC no Definicoes — RN Opgoes.

As opcdes mostradas na figure_projections_1 sdo:
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Options | CRS

e
\, General w Default CRS for new projects
':.'& System () Don't enable 'on the Fly' reprojection
@® Automatically enable "on the Fly' reprojection if layers have different CRS

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

Rendering Always start new projects with this CRS
=’ Colors |EPSG:4326 - WGS 84 || select.
Canvas &
] Legend w CRSfor new layers
IEN Map Tools when a new layer is created, or when a layer is loaded that has no CRS
@ Prompt for CRS
* Composer .
() Use project CRS
B Digitizing () Use default CRS displayed below
AM GDAL EP5G:4326 - WGS 84 Select...
‘% CRS w Default datum transformations
= Locale [] Ask for datum transformation when no default is defined
— [ @; [ E | v

=, Network

Source CRS Destination CRS Source datum Destination datum transform

Help | | cancel [ 0K

Figura 10.1: Separador SC na Janela de Op¢des QGIS A
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e L% Entrada de SC
e L/ Usar SC do projecto
e L Usar o SC pré-definido mostrado abaixo

Se quer definir o sistema de coordenadas para um dado tema sem informacdo de SC, pode também fazé-lo no
separador Geral da janela de propriedade raster e vector (ver Menu Geral pararasters e Menu Geral para vectores).
Se o seu tema ja tem um SC definido, este serd mostrado como na Janela das Propriedades da Camada Vectorial

Tip: SC na Legenda do Mapa

Clicando com o botao direito num tema na Legenda do Mapa (seccio Legenda do Mapa) mostra dois atalhos SC.
Definir SC do tema abre a janela de Seleccdo de Sistema de Coordenadas (ver figure_projection_2). Definir SC
do projecto a partir do Tema redefine o SC do projecto usando o SC do tema.

10.3 Definir Reprojeccao Dinamica (RD)

O QGIS suporta reprojeccao dinamica para dados raster e vector. Contudo, RD nio estd activa por omissdo. Para

usar projec¢do dindmica, deve activar a caixa de opc¢do = Activar transformagdo dindmica de SC no separador
i

SC na janela L4 Propriedades do Projecto.

Ha trés formas de fazer isto:

1. Seleccione *& :menuselecion:‘Propriedades do Projecto® no menu Projecto (Gnome, OSX) ou Definicoes
(KDE, Windows).

2. Clique no icone 'H@#i estado SC g canto inferior direito da barra de estado.

3. Active a projec¢do dindmica por omissdo no separador SC da janela Opgdes selecionando a = Activar
reprojec¢do dindmica por omissdo ou Automaticamente activar a reprojecgdo dindmica se temas tém difer-
entes SC.

Se tem ja carregado um tema e quer activar a projec¢do dindmica, a melhor prética € abrir o separador SC na janela

Propriedades do Projecto, selecionar um SC, e activar a caixa de selec¢ao 4 Activar transformagdo dindmica de

SC. O icone 'H@f Estado SC deixard de estar desactivado (cinzento), e todos os temas serdo dinamicamente reprojec-
tados para o SC mostrado junto ao icone.

O separador SC na janela Propriedades do Projecto contem cinco componentes importantes, como mostrado na
Figure_projections_2 e descritos abaixo:

1. Acivar transform¢io ‘dinamica” de SC — Esta caixa de selec¢io é usada para activar ou desactivar a
projec¢do dindmica. Quando desligada, cada tema é desenhado usando as coordenadas lidas dos seus da-
dos, e os componentes descritos abaixo estdo inactivos. Quando ligada, as coordenadas de cada tema sdo
projectadas para o sistema de coordenadas definido para o mapa.

2. Filtro — Se conhece o cédigo EPSG, o identificador, ou o nome para um sistema de coordenadas, pode
usar a funcdo de pesquisa para o encontrar. Introduza o cédigo EPSG, o identificador ou o nome.

3. Sistemas de coordenadas usados recentemente — Se tem certos SCs que usa frequentemente no seu
trabalho SIG didrio, estes serdo mostrados nesta lista. Clique num destes itens para selecionar o SC corre-
spondente.

4. Sistemas de coordenadas do mundo — Esta ¢ a lista de todos os SCs suportados pelo QGIS, incluindo
sistemas de coordenadas Geograficas, Projectadas, e Personalizados. Para definir um SC, seleccione-o na
lista expandindo o né apropriado e seleccionado o SC. O SC activo estd pré-seleccionado.

5. Texto PROJ.4 — Este ¢ um texto de SC usado pelo motor de projeccdes PROJ.4. Este texto é de apenas
leitura e fornecido para fins de informacao.
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Project Properties | CRS

P

.. General

Enable ‘on the Fly' CRS transformation

Filter

&% crs

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

Coordinate Reference System

%" Default styles * Generated CRS (+proj=aea +lat_1=55 +la...
WGS 84 / Pseudo Mercator

&3 ows server NAD27 / Alaska Albers
WGS 84

@ Macros

EE Relations

Datum 73 / Modified Portuguese Grid

rrmenn e b e el T ans

Coordinate reference systems of the world

Coordinate Reference System
GDA94 [ Australian Albers
Hawaii_albers_Equal_Area_Conic

Authority ID
USER:100001
EPSG:3857
EPSG:2964
EPSG:4326
EPSG:27493

CoseLa e

[ Hide deprecated CRSs
Authority ID
EPSG:3577 H
EPS5G:102007

NAD27 / Alaska Albers EPSG:2964

NAD27 / California Albers EPSG:3309

PN I S SR | T NPT,

Selected CRS: |NAD27 [ Alaska Albers

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

| Help | _ Apply || cancel | OK

Figura 10.2: Janela de Propriedades do Projecto s}

Tip: Janela de Propriedades do Projecto

Se abrir a janela Propriedades do Projecto a partir do menu :menuselecion:‘Projecto‘, deve clicar no separador
SC para ver as definicdes de SC.

Abrindo a janela a partir do icone @ Estado SC abrira automaticamente o separador SC.

10.4 Sistema de Coordenadas personalizado

Se o QGIS néo fornece o sistema de coordenadas que necessita, pode definir um SC personalizado. Para definir

um SC, seleccione % SC personalizado... a partir do menu Definicdes. SCs personalizados sdo guardados na
sua base de dados de utilizador QGIS. Além dos seus SCs, esta base de dados também contem os seus marcadores
espaciais e outros dados personalizados.

Definir um SC personalizado no QGIS exige uma boa compreensdo da biblioteca de projeccio PROJ.4.
Para comecar, veja o “Cartographic Projection Procedures for the UNIX Environment - A User’s Man-
ual” de Gerald I. Evenden, U.S. Geologica Survey Open-File Report 90.284, 1990 (disponivel em
ftp://ftp.remotesensing.org/proj/OF90-284.pdf).

Este manual descreve o uso do proj. 4 e utilidades de linha de comando relacionados. Os parametros cartogra-
ficos usados com o0 pro7j. 4 sdo descritos no manual do utilizador e sdo os mesmo que os usados pelo QGIS.

A janela Definicdo de Sistema de Coordenadas personalizado exige apenas dois pardmetros para definir um SC
do utilizador:

1. Um nome descritivo

2. Os parametros cartograficos no formato PROJ.4

Adicionar novo SC

Para criar um novo SC, clique no botdo e introduza um nome descritivo e os pardmetros do SC.
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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 ]
| Help | | Cancel || .. OK

Figura 10.3: Janela de SC personalizado s}

Note que os Pardmetros devem comegar com um bloco +pro j=, para representar o novo sistema de coordenadas.

Pode testar os parametros do seu SC para ver se fornecem resultados aceitdveis. Para isto, introduza valores
conhecidos de latitude e longitude WGS 84 nos campos Norte e Este, respectivamente. Clique em**[Calcular]**,
e compare os resultados com os seus valores conhecidos no seu sistema de coordenadas.

10.5 Transformacoes de datum pré-definidas

A projeccdo dindmica depende da capacidade de transformar dados num ‘SC pré-definido’, e o QGIS usa o WGS
84. Para alguns SC existe um niimero de transformagdes disponiveis. O QGIS permite que defina a transformag@o
a usar, de outro modo o QGIS usa a transformacao pré-definida.

No separador SC dentro de Selec¢cdo — X Opg¢oes pode:

* configurar o QGIS para perguntar-lhe quando necessitar de definir uma transformacio usando o Iradiobut-
tonl Solicitar a transformagdo de datum quando nenhuma prédefinida existir

e editar uma lista do utilizador de transformacdes pré-definidas.

O QQGIS pergunta qual a transformag@o a usar abrindo uma janela mostrado o texto PROJ.4 que descreve as
transformacdes de origem e destino. Mais informagdo pode ser encontrada ao passar com o rato sobre uma
transformacdo. Pré-defini¢des do utilizador podem ser gravadas seleccionando o Iradiobutton| Lembrar selecgdo.
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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 Integracdo GRASS SIG).

QGIS Browser

I('_'\

4@ Refresh Il@ Manage WMS Eg New Shapefile §, 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 )
- ESRI Shapefil
2 landice.shp apetie
= majrivers.shp Source for this layer
2 pipelines.sh
- E;p;pIZE:)S P /home/alexandre/Dropbox/Trabalho/QGIS/qgis_sample_data/
8 railroads.shp shapefiles/airports.shp
2 regions.shp Geometry type of the features in this layer
2 rivers.shp .
= storagep.shp Point
- swamp.shp The number of features in this layer
2 trails.shp
2 trees.shp 76
e & tundra.shp Editing capabilities of this layer
¥ WFs Add Features, Delete Features, Change Attribute Values, Add
2 MssQL Attributes, Delete Attributes, Create Spatial Index, Fast -
B e =

Figura 11.1: QGIS browser as a stand alone application s}

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.

AR

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

Drag the panel into the legend window and release it.

Clique no separador Pesquisar .

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

Press the left mouse button, then drag and drop the files into the map canvas.
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7. Clique com o direito do raro na camada e escolha Definir o SRC do projecto a partir da camada . Para mais
informagdes veja Trabalhando com Projecgoes.
L) -
8. Clique em ¢#-# Ampliacio Total pary tornar as camadas visiveis.

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. Arraste o painel para a janela de legenda.

3. Navegue para o separador Pesquisador (2) e pesquise pela shapefile no seu sistema de ficheiros.

4. Select a file with the left mouse button. Now you can use the oAdd Selected Layers jeon 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 Fiter 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.

Start the QGIS browser

s Escreva na linha de comandos “qbrowser” .

« £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 Menu Metadados). With the Preview tab, you can
have a look at your files without importing them into your QGIS project. It’s also possible to preview the attributes
of your files in the Attributes tab.
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CAPiTULO 12

Trabalhando com Informacao Vectorial

12.1 Supported Data Formats

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 Literatura e Referéncias
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.

Working with GRASS vector data is described in Section /ntegracdo GRASS SIG.

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

12.1.1 ESRI Shapefiles

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

A shapefile actually consists of several files. The following three are required:
1. .shp file containing the feature geometries
2. .dbf file containing the attributes in dBase format
3. .shxindex file

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 |

Figura 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 ‘

Figura 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: Layer Colors

When you add a layer to the map, it is assigned a random color. When adding more than one layer at a time,
different colors are assigned to each layer.

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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Figura 12.3: QGIS with Shapefile of Alaska loaded A

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

Tip: Load layer and project from mounted external drives on 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.

Use these steps to create the index:

* 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.

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

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

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

12.1.2 Loading a MapInfo Layer

‘v; To load a Maplnfo layer, click on the VC; 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; 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 Delimited Text Files

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

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

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

1. The file must have a delimited header row of field names. This must be the first line in the text file.
2. The header row must contain field(s) with geometry definition. These field(s) can have any name.

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

As an example of a valid text file, we import the elevation point data file elevp. csv that comes with the QGIS
sample dataset (see section Amostra de Dados):

X;Y; ELEV
-300120;7689960;13
-654360;7562040; 52
1640;7512840; 3
[...]
Some items to note about the text file:
1. The example text file uses ; (semicolon) as delimiter. Any character can be used to delimit the fields.

2. The first row is the header row. It contains the fields X, Y and ELEV.

3. No quotes (") are used to delimit text fields.
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4. The X coordinates are contained in the X field.

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

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

- 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 B
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 +| [[] DMSs 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

>

Figura 12.4: Delimited Text Dialog 0

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 “&/ 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 & 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 “% 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:

. Use spatial index to improve the performance of displaying and spatially selecting features.
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o E Use subset index.

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

12.1.5 OpenStreetMap data

In recent years, the OpenStreetMap project has gained popularity because in many countries no free geodata such
as digital road maps are available. The objective of the OSM project is to create a free editable map of the world
from GPS data, aerial photography or local knowledge. To support this objective, QGIS provides suppport for
OSM data.

Loading OpenStreetMap Vectors

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 SpatialLite 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
SpatiaLite Layers).

12.1.6 PostGIS Layers

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.

Creating a stored Connection

@ﬂ

contains the data. Begin by clicking on the @D AddPostGIS Layer t0]bar button, selecting the @G 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: A name for this connection. It can be the same as Database.

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

* 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: Port number the PostgreSQL database server listens on. The default port is 5432.

¢ Database: Name of the database.

70 Capitulo 12. Trabalhando com Informacéao Vectorial



QGIS User Guide, Release 2.6

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

Disable: Only try an unencrypted SSL connection.

Allow: Try a non-SSL connection. If that fails, try an SSL connection.

Prefer (the default): Try an SSL connection. If that fails, try a non-SSL connection.

Require: Only try an SSL connection.
» Username: User name used to log in to the database.
* Password: Password used with Username to connect to the database.

Optionally, you can activate the following checkboxes:

. & Save Username
. & Save Password

. & Only look in the geometry_columns table

. ¥ Don’t resolve type of unrestricted columns (GEOMETRY)
. & Only look in the ‘public’ schema

. ¥ Also list tables with no geometry

& Use estimated table metadata

Once all parameters and options are set, you can test the connection by clicking on the [Test Connect] button.
Loading a PostGIS Layer

@D Once you have one or more connections defined, you can load layers from the PostgreSQL database. Of
course, this requires having data in PostgreSQL. See section /mporting Data into PostgreSQL for a discussion on
importing data into the database.

To load a layer from PostGIS, perform the following steps:

@

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

Layer menu or typing Ctr1+Shi ft+D opens the dialog.

¢ Choose the connection from the drop-down list and click [Connect].
* Select or unselect = Also list tables with no geometry.

* Optionally, use some Cif Search Options to define which features to load from the layer, or use the [Build
query] button to start the Query builder dialog.
* Find the layer(s) you wish to add in the list of available layers.

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

¢ Click on the [Add] button to add the layer to the map.

Tip: PostGIS Layers

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

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.

12.1.7 Importing Data into PostgreSQL

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

DB Manager

QGIS comes with a core plugin named DB Manager Tt can be used to load shapefiles and other data formats, and
it includes support for schemas. See section Mdodulo Gestor BD 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 Trabalhando com Projecc¢oes for more information on spatial
reference systems and projections.

Tip: Exporting datasets from PostGIS

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

ogr2ogr

Besides shp2pgsql and DB Manager, there is another tool for feeding geodata in PostGIS: ogr2ogr. This is part
of your GDAL installation.
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To import a shapefile into PostGIS, do the following:

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

This will import the shapefile 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 nor-
mal SQL command CREATE INDEX afterwards as an extra step (as described in the next section /mproving
Performance).

Improving Performance

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).

The syntax for creating a GiST index is:

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

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

The following is an example of creating a GiST index:

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

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

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

gis_data=# VACUUM ANALYZE alaska_lakes;

VACUUM

gis_data=# \g

gsherman@madison:~/current$

12.1.8 Vector layers crossing 180° longitude

Many GIS packages don’t wrap vector maps with a geographic reference system (lat/lon) crossing the 180 degrees
longitude line (http://postgis.refractions.net/documentation/manual-2.0/ST_Shift_Longitude.html). As result, if
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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
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Figura 12.5: Map in lat/lon crossing the 180° longitude line )

A work-around is to transform the longitude values using PostGIS and the ST_Shift_Longitude function. This
function reads every point/vertex in every component of every feature in a geometry, and if the longitude 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.

K.

Figura 12.6: Crossing 180° longitude applying the ST_Shift_Longitude function

Usage

* Import data into PostGIS (Importing Data into PostgreSQOL) using, for example, the DB Manager plugin.

e Use the PostGIS command line interface to issue the following command (in this example,
“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).

12.1.9 SpatialLite Layers

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

Creating a new Spatial.ite layer

If you want to create a new SpatiaLite layer, please refer to section Criando uma nova camada SpatialLite.

Tip: SpatiaLite data management Plugins

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

12.1.10 MSSQL Spatial Layers

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

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

12.1.11 Oracle Spatial Layers

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

Creating a stored Connection

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

contains the data. Begin by clicking on the QJ Add Oreale Spatial Layer t0]har button, selecting the QJ Add Orcale
Spatial Layer... option from the Layer menu, or typing Ct r1+Shift+0. To access the connection manager, click
on the [New] button to display the Create a New Oracle Spatial Connection dialog. The parameters required for
a connection are:

¢ Name: A name for this connection. It can be the same as Database
¢ Database: SID or SERVICE_NAME of the Oracle instance.

* 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: Port number the PostgreSQL database server listens on. The default port is 1521.
* Username: Username used to login to the database.
* Password: Password used with Username to connect to the database.

Optionally, you can activate following checkboxes:
. Save Username Indicates whether to save the database username in the connection configuration.

. Save Password Indicates whether to save the database password in the connection settings.
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.= Only look in meta data table Restricts the displayed tables to those that are in the
all_sdo_geom_metadata view. This can speed up the initial display of spatial tables.

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

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

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

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

Once all parameters and options are set, you can test the connection by clicking on the [Test Connect] button.

Tip: QGIS User Settings and Security

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 The settings are stored in your home directory in ~/ . ggis2.

o £7 The settings are stored in the registry.

Loading an Oracle Spatial Layer

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

To load a layer from Oracle Spatial, perform the following steps:
« If the Add Oracle Spatial layers dialog is not already open, click on the QJ Add Oracle Spatial Layer 60| har
button.

¢ Choose the connection from the drop-down list and click [Connect].
* Select or unselect = Also list tables with no geometry.

* 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.
* Find the layer(s) you wish to add in the list of available layers.

* Select it by clicking on it. You can select multiple layers by holding down the Shift key while clicking.
See section Ferramenta de Consulta for information on using the Oracle Query Builder to further define the
layer.

¢ Click on the [Add] button to add the layer to the map.

Tip: Oracle Spatial Layers
Normally, an Oracle Spatial layer is defined by an entry in the USER_SDO_METADATA table.
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12.2 The Symbol Library

12.2.1 Presentation

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

Share and import symbols

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

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

Groups and smart groups

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

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

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 @ additem

g cdit item == removeitem 5 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’.

For each kind of symbols, you will find always the same dialog structure:
* at the top left side a symbol representation
* under the symbol representation the symbol tree show the symbol layers
* at the right you can setup some parameter (unit,transparency, color, size and rotation)
* under these parameteres you find some symbol from the symbol 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.
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12.2.2 Marker Symbols

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

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

* colors

e Size

* Qutline style

* Qutline width

e Angle

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

e Data defined properties ...

12.2.3 Line Symbols

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

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

The following settings are possible:
* colour
* Pen width
* Offset
e Pen style
* Join style
e Cap style
. # Use custom dash pattern

* Dash pattern unit

* Data defined propetrties ...
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12.2.4 Polygon Symbols

Polygon marker symbols have also several symbol layer types:

* Centroid fill

* Gradient fill

* Line pattern fill

* Point pattern fill

* SVGill

 Shapeburst fille

* Simple fill (default)

¢ Qutline: Marker line (same as line marker)

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

* Colors for the border and the fill.

o Fill style

* Border style

* Border width

e Offset X,Y

* Data defined properties ...

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 clic on the button to open the palettte dialog.
Note that you can import color from some external software like GIMP.

‘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.

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

12.2.5 Color ramp

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

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

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

Color 1
Color 2

Type

. -

| Continuous = |

& Multiple stops

£l offset(%)  ~ | [ Addstop |
B zo000FF 25
I #55f00 50 lRemeyeston, |
#FFFFOO 75
Preview

Information

Figura 12.7: Example of custom gradient color ramp with multiple stops <2

Cancel || O©OK

>3

. cpt-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

v

v

Selection and preview

Palette

Information

All by author
All Ramps (592)

Il . [ a F =
dkbluered summer cbacBrBG cbacBrBG11
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cbacRdGy cbacRdYlBu  cbacRdYlGn cbacSpectral
cbcBreG c3t1 c3t3 garish14

Path |
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["] Save as standard gradient

| Help || Cancel | oK

Figura 12.8: cpt-city dialog with hundreds of color ramps &2

>
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12.3 Janela das Propriedades da Camada Vectorial

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.

X Layer Properties - regions | General

w Layerinfo

& General

Layer name |regions displayed as |regions

N siyle y g play g

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

~

Data source encoding | Systemn

-

E= Fields

w Coordinate reference system

& Rendering

- Display

U‘@ Actions

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

| Create spatial index | | Update extents |

+ 4 Joins v Scale dependent visibility
Maximum @ [ 5 147 483 648:1 e 1:100 000 (
IER Diagrams (inclusive) ¢ = E—— (exclusive) ¢ =t
. Current Current
G Metadata L o
w Feature subset
| Query Builder |
Load Style ... || SaveAsDefault || Restore DefaultStyle | | Save Style v
Help | | Apply || Cancel | I oK
Figura 12.9: Janela das Propriedades da Camada Vectorial s}

12.3.1 Estilos

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.

Renderizadores

The renderer is responsible for drawing a feature together with the correct symbol. There are four types of
renderers: single symbol, categorized, graduated and rule-based. There is no continuous color renderer, because it
is in fact only a special case of the graduated renderer. The categorized and graduated renderers can be created by
specifying a symbol and a color ramp - they will set the colors for symbols appropriately. For point layers, there
is a point displacement renderer available. For each data type (points, lines and polygons), vector symbol layer
types are available. Depending on the chosen renderer, the Style menu provides different additional sections. On
the bottom right of the symbology dialog, there is a [Symbeol] button, which gives access to the Style Manager
(see Presentation). The Style Manager allows you to edit and remove existing symbols and add new ones.
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After having made any needed changes, the symbol can be added to the list of current style symbols (using
[Symbol] = v 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 clic on :guilabel:‘ Save Style‘ comboxbox and choose Save in database item then fill
in the dialog to define a style name, add a description, an ui file and if the style is a default style. When loading a
layer from the database, if a style already exists for this layer, QGIS will load the layer and its style. You can add
several style in the database. Only one will be the default style anyway.

@ @ save style in database

Style Name |Alaska_regions

o Alaska regions boundaries with
Description | spels

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

Figura 12.10: Save Style in database Dialog )

Tip: Seleccionar e alterar miltiplos simbolos

A simbologia permite seleccionar multiplos simbolos e com o clique do direito do rato alterar a cor, trnasparéncia,
tamanho, ou largura das entradas seleccionadas.

Renderizaciio por Simbolo Unico

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.

Renderizar por Categorias

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

* The attribute (using the Column listbox or the & Ser column expression function, see Expressions)
* O simbolo (usando a janela de didlogo da Simbologia)
* 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.
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Layer Properties - rivers | Style

\'-....___ General % Single Symbol  :

& style Unit Millimeter =
€3 Label SRS Transparency 0% |-/ width 1.50000 -
abels
Color I -
E5 Fields =
Symbols in group v || Open Library
4  Rendering ¥ i Line —
- Display > mm Marker line e — hRORC
- Bridlewz Caminhc Canal Canalri Crossing ||
{;Q Actions '
o Joins | - T -
& = @ | | ¥ Save | Construction road Advanced ~
IER piagrams )
w Layer rendering
q 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 |

Figura 12.11: Propriedade da linha do simbolo tnico 6}

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

Right-clic 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_2 shows the category rendering dialog used for the rivers layer of the QGIS
sample dataset.

Renderizador Graduado

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 & Ser column expression function, see Expressions chapter)
* O simbolo (usando o botdo das Propriedades do Simbolo)
* 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);

* Quantile: each class will have the same number of element inside (the idea of a boxplot);

e 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;
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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

Figura 12.12: Opgdes de Simbolizacao de categorias o)

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

Figura 12.13: Opgdes da Simbolizacao Graduada A
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* Pretty Breaks: the same of natural breaks but the extremes number of each class are integers.

A caixa da lista no centro do menu Estilo lista as classes juntas com os seus intervalos, etiquetas e simbolos que
serdo renderizados.

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

The example in figure_symbology_4 shows the graduated rendering dialog for the rivers layer of the QGIS sample
dataset.

Tip: Mapas tematicos usando uma expressio

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.

Renderizacao baseada em regras

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_5 shows the rule-based rendering dialog for the rivers layer of the QGIS sample
dataset.

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

Rule properties dialog, you can define a label for the rule. Press the = button to open the expression string
builder. In the Function List, click on Fields and Values to view all attributes of the attribute table to be searched.
To add an attribute to the field calculator Expression field, double click its name in the Fields and Values list.
Generally, you can use the various fields, values and functions to construct the calculation expression, or you can
just type it into the box (see Expressions). You can create a new rule by copying and pasting an existing rule with
the right mouse button. You can also use the ‘ELSE’ rule that will be run if none of the other rules on that level
match. Since QGIS 2.6 the label for the rules appears in a pseudotree 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 pseudotree.

Deslocador de pontos

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: Exportar simbologia do vector

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

Inverted Polygon

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

>4 General | Rule-based
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Figura 12.14: Opg¢oes de Simbolizacdo Baseadas em Regras <2

Layer Properties - airports | Style
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| Help | | Apply || cCancel | [ oK ]

Figura 12.15: Janela do Deslocador de pontos A
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Layer Properties - regions mask | Style

\-....____ General Inverted polygons  *
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Figura 12.16: Inverted Polygon dialog Q

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 U

color wheel color swatches . ‘ﬁf color picker
b .

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 IE' colorramp o1 wwith A color wheel “you can browse to all possible color combinations. There are other

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

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

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.

Renderizacao da camada

* 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
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Figura 12.17: Color picker ramp tab )
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Figura 12.18: Color picker swatcher tab o)
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Figura 12.19: Quick color picker menu o)
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precise definition of the percentage of visibility in the the menu beside the slider.

* Modo de mistura e Modo de mistura do Elemento: Pode alcangar efeitos especiais de renderizacao com estas
ferramentas que anteriormente sé era conhecido de programas graficos. Os pixeis dos itens sobrejacente e
subjacente sdo misturados através das configuracdes descritas em baixo.

Normal: Este é o modo padrdo de renderizacido que usa o canal alfa do pixel superior para renderizar
com o pixel abaixo dele; as cores ndo estdo misturadas.

Mais claro: Selecciona o maximo de cada componente dos pixeis de primeiro plano e de fundo. Tenha

174

aten¢do que os resultados tendem a ser irregulares e “dspero”.

Ecra: Os pixeis claros da fonte sdo pintados sobre o destino e os pixeis escuros nio sdo. Este modo
¢ muito ttil pata misturar texturas de uma camada com outra camada. (Ex.: pode usar o mapa de
sombras como textura noutra camada).

Subexposicdo: A subexposi¢do ird clarear e saturar os pixeis subjacentes baseados na luminosidade do
pixel superior. A maior claridade do pixel superior causa o aumento da saturagdo e brilho dos pixeis
subjacentes. Isto funciona melhor nos pixeis superiores que ndo brilham muito, caso contrario o efeito
¢ muito extremo.

Adicao: Este modo de renderizacdo simplesmente adiciona os valores dos pixeis de uma camada
noutra. Nos casos que os valores sdo acima de 1 (no caso do RGB), o branco € exibido. Este modo é
adequado para destacar elementos.

Escurecido: Cria um pixel resultante que ret€ém os componentes mais pequenos dos pixeis do primeiro
plano e do fundo. Como o mais claro, o resulto tende a ser irregular e “dspero”.

Multiplicar: Multiplica o nimero para cada pixel superior da camada com o pixel correspondente da
camada abaixo. Os resultados sdo imagens mais escuras.

Queimar: As cores escuras da camada superior torna mais escuro as camadas subjacentes. Pode ser
usado para ajustar e colorizar camadas subjacentes.

Sobreposi¢ao: E uma combinacao entre os modos de renderiza¢do de multiplicar e ecrd. Como resul-
tado as partes claras da imagem tornam-se mais claras e as partes escuras ficam mais escuras.

N

Pouca luz: Muito semelhante & sobreposi¢do, mas em vez de usar multiplicar/ecrd usa o
queimar/subexposicdo. Neste modo € suposto imitar brilhar uma luz suave em uma imagem.

Muita luz: Este modo é muito semelhante ao modo de sobreposi¢do. E suposto simular a projec¢do de
uma luz muito intensa numa imagem.

Diferenca: A diferenca subtrair o pixel superior com pixel de baixo e vice-versa, para obter sempre o
valor positivo. A mistura com pretos ndo produz alteracio, como valor todas as cores sao zero.

Subtraccao: Este modo de renderizacao simplesmente subtrair os valores do pixel de uma camada a
outra. Em caso de valores negativos, o preto é exibido.

12.3.2 Menu Etiquetas

The kg 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:

¢ Texto

Formatagao
Buffer
Fundo
Sombra

Posicionamento
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* Renderizagdo
Vamos ver como os novos menus podem ser usados para vdrias camadas vectoriais. Labeling point layers
abec

Inicie o QGIS e carregue uma camada vectorial de pontos. Active a camada na legenda e clique no icone
Opgdes de Rotulagem da Camada 1y meny da barra de ferramentas do QGIS.

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

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

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

To create a buffer, just activate the Cf 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 Offser 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
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! Offset from point
setting, you now have the option to use Quadrants to place your label. Additionally, you can alter the angle of
the label placement with the Rotation setting. Thus, a placement in a certain quadrant with a certain rotation is
possible.

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

visibility setting now. You can prevent QGIS from rendering only selected labels with the & 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.

Labeling line layers

The first step is to activate the & 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.
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Figura 12.20: Smart labeling of vector point layers )

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

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

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

In the Placement menu, you find special settings for line layers. The label can be placed “2! Parallel, ' Curved

or '/ Horizontal. With the “&/ Parallel and -/ Curved option, you can define the position & Above line, i

On line and g 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, belw or on the line), distance from the line and for Curved, the user can
also setup inside/outside max angle between curved label.

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

Labeling polygon layers

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

In the Text menu, define the text style. The entries are the same as for point and line layers.
The Formatting menu allows you to format multiple lines, also similar to the cases of point and line layers.

As with point and line layers, you can create a text buffer in the Buffer menu.
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Figura 12.21: Smart labeling of vector line layers )

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.

as entradas no menu Sombra sdo as mesmas para as camadas de pontos e linhas.

In the Placement menu, you find special settings for polygon layers (see Figure_labels_3). L2 Offset from centroid,
! Horizontal (slow), "4 Around centroid, " Free and "/ Using perimeter are possible.

In the L&/ Offset from centroid settings, you can specify if the centroid is of the L2/ 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, Cif Above line, Cif On line, i Below line and i Line orientation dependent position
are possible.

Related to the choose 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.

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

QGIS allows to use expressions to label features. Just click the &-- icon in the € Labels ey of the properties
dialog. In figure_labels_4 you see a sample expression to label the alaska regions with name and area size, based
on the field ‘NAME_2’, some descriptive text and the function ‘$area()’ in combination with ‘format_number()’
to make it look nicer.

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

# label based on two fields ’'name’ and ’'place’ with a comma as separater
"namell ‘ | 4 , 4 | | "place"
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Figura 12.22: Smart labeling of vector polygon layers &2

Expression based label

Function list selected function help

- i sarea
Search
¥ Geometry *| | Arguments

xat

H None
yat
Example
Slength .
Sperimeter .| |varea - 42

w Operators
L= e L L | Ll o
Expression
'Region: ' || "NAME_2" || "\nArea: ' || format_number( Sarea / 1000000,3) || ' km?'

Region: Aleutians East

Output preview: ., rea: 192 708,710 km?

| Cancel |' OK J

Figura 12.23: Using expressions for labeling A
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—-> 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 1s John Smith and I live in Paris

# label based on two fields ’'name’ and ’'place’ with a descriptive text
# and a line break (\n)
"My name 1is ' || "name" || '\nI live in ’ || "place"

—-> My name 1is John Smith
I live in Paris

# create a multi-line label based on a field and the $area function
# to show the place name and its area size based on unit meter.
"The area of ' || "place" || "has a size of ’ || S$Sarea || 'm2’

—-> 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 if functions available to create simple and very
complex expressions to label your data in QGIS. See Expressions chapter for more information and example on
expressions.

Using data-defined override for labeling

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

example using the data-defined override function for the HEMove label function (see figure_labels_5 ).
1. Importe 0 1akes . shp a partir da amostra do conjunto de dados do QGIS.

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. Ampliar ao lago.
5. Go to the Label toolbar and click the £ 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.

12.3.3 Menu Campos

Within the Fields menu, the field attributes of the selected dataset can be manipulated. The buttons
New Column oy |1/ Delete Column ¢ he ysed when the dataset is in ¢ Editing mode
Editar Widget

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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Figura 12.24: Labeling of vector polygon layers with data-defined override A

== EEe =

arof Lake

2r Ugashik Lake
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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 fields which can opens 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.

Nome do ficheiro: Simplifica a selec¢io ao adicionar um didlogo de escolha do ficheiro.
Hidden: A hidden attribute column is invisible. The user is not able to see its contents.

Fotografia: Campo que contem o nome do ficheiro da imagem. A largura e altura do campo podem se
definidos.

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.

Gerador UUID: Gera um campo UUID de leitura (Identificador Unico Universal), se estiver vazio.

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.

With the Attribute editor layout, you can now define built-in forms for data entry jobs (see figure_fields_2).

Choose ‘Drag and drop designer’ and an attribute column. Use the E:'E' icon to create a category that will then be
shown during the digitizing session (see figure_fields_3). The next step will be to assign the relevant fields to the

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

Other options in the dialog are ‘Autogenerate’ and ‘Provide ui-file’. ‘Autogenerate’ just creates editors for all
fields and tabulates them. The ‘Provide ui-file’ option allows you to use complex dialogs made with the Qt-
Designer. Using a Ul-file allows a great deal of freedom in creating a dialog. For detailed information, see
http://nathanw.net/2011/09/05/qgis-tips-custom-feature-forms-with-python-logic/.

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

def open(dialog, layer, feature) :

geom

= feature.geometry ()

control = dialog.findChild(QWidged, "My line edit")

Reference in Python Init Function like so: MyForms.open

MyForms.py must live on PYTHONPATH, in .qgis2/python, or inside the project folder.
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Figura 12.28: Resulting built-in form in a data entry session
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12.3.4 Menu Geral

’ i Use this menu to make general settings for the vector layer. There are several options available:

Informacdo da camada
* Muda o nome de exibicdo da camada em exibir como
¢ Define a Fonte da camada da camada vectorial

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

Sistema de Referéncia de Coordenadas

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

* Criar Indice Espacial (apenas para formatos OGR suportados)
* Actualizar Extensdes da camada

* Veja ou altere a projec¢do de uma camada vectorial especifica, clicando em guilabel:Especificar ...

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

Subconjunto de elementos

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

* Layer Properties - regions | General

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

% style

Layer source DOS1/Alexandre/Dropbox/Trabalho/QGIS/qqis_sample_data/shapefiles/regions.shp
€1 Labels

Data source encoding | System |

E= Fields

w Coordinate reference system

e‘;'/ Rendering
. Display
@ Actions

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

| Create spatial index | | Update extents |

1 T
» 4 Joins v Scale dependent visibility
Maximum T e e e Minimum o P
. [T . -2 147 483 648:1 TG 100 000 ( !
IER piagrams (inclusive) ¢ (exclusive) «
e Current

G’ Metadata

w Feature subset

| Query Builder |

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

| Help |  Apply || Cancel || oK |

Figura 12.29: Menu geral na janela de didlogo das propriedades dos vectores o)
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12.3.5 Menu Renderizacao

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 &
Simplify geometry option. There is also a new global setting that enables generalisation by default for newly
added layers (see section Op¢oes). 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 Menu Mostrar

(]
=~ 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.

Layer Properties - regions | Display

¢ General Map Tip display text
Field

= Style i
® HTML | <b> Name of feature: </b> [% "NAME_2" %] <br>
€3 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
Q/ Rendering

Display
(;@ Actions
+ 4 Joins
IER Diagrams | Insert expression... | | NAME_2 | | Inserk field |
G’ Metadata , Load Style ... ||  Save AsDefault || Restore Default Style | | Save Style v |
| Help | | Apply || Cancel | [T]

Figura 12.30: Cédigo HTML para as dicas de mapa 16)

12.3.7 Acoes

ﬁ 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:

* Accdes do tipo Genérico, Mac, Windows, e Unix comegam um processo externo.
* Accdes Python executam expressdes Python.
* 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).
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Figura 12.31: Dicas de mapa feitas com c6digo HTML A
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Figura 12.32: Overview action dialog with some sample actions

12.3. Janela das Propriedades da Camada Vectorial 101



QGIS User Guide, Release 2.6

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.

Definindo Accoes

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 col110), you should indicate that
by surrounding the field name (and the % character) with square brackets (e.g., [$c0110]). This will prevent
the $co0110 field name from being mistaken for the $col1 field name with a O on the end. The brackets will be
removed by QGIS when it substitutes in the value of the field. If you want the substituted field to be surrounded
by square brackets, use a second set like this: [ [$c0l10]].

Using the Identify Features tool, you can open the Identify Results dialog. It includes a (Derived) item that contains
information relevant to the layer type. The values in this item can be accessed in a similar way to the other fields
by preceeding the derived field name with (Derived) .. For example, a point layer has an X and Y field, and
the values of these fields can be used in the action with % (Derived) .X and % (Derived) .Y. The derived
attributes are only available from the Identify Results dialog box, not the Attribute Table dialog box.

Dois exemplo de ac¢des sdo exibidos em baixo:
* 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.
Usando Acgoes

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 B 1enity Fearures or Open Autribute Table 5. @
Run Feature Action) o 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 A or perhaps X). The layer in question has fields for a species name t axon_name,
latitude 1at and longitude 1ong. We would like to be able to make a spatial selection of localities and export
these field values to a text file for the selected record (shown in yellow in the QGIS map area). Here is the action
to achieve this:

bash -c "echo \"%taxon_name %lat %long\" >> /tmp/species_localities.txt"
Ap6s seleccionar umas localidades e executado a ac¢do para cada um, a abertuda do ficheiro ird mostrar algo como
isto:

Acacia mearnsii -34.0800000000 150.0800000000
Acacia mearnsii -34.9000000000 150.1200000000
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Acacia mearnsii —-35.2200000000 149.9300000000
Acacia mearnsii -32.2700000000 150.4100000000

As an exercise, we can create an action that does a Google search on the 1akes layer. First, we need to determine
the URL required to perform a search on a keyword. This is easily done by just going to Google and doing a
simple search, then grabbing the URL from the address bar in your browser. From this little effort, we see that the
format is http://google.com/search?q=qgis, where QGIS is the search term. Armed with this information, we can
proceed:

1.
2.

11.

Garanta que a camada ‘‘lagos** estd carregada.

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.

Clique no menu Acgdes.
Introduza um nome para a acg¢do, por exemplo Google Search.

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.

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=

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

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

From the drop-down box, select ‘NAMES’ and click [Insert Field].
O seu texto da ac¢do serd algo como isto:
firefox http://google.com/search?gq=%NAMES

Para finalizar a acc@o, clique no botdo [Adicionar a lista de ac¢ées]

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?g=%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:

Identify Results ®
B E @ E e
Feature Value
v lakes
¥ cat 13
» (Derived)
¥ (Actions)
=] View feature form
3
cat 13
NAMES Naknek Lake
AREA_MI 226.000
xlabel -421961
ylabel 3163143
rotation 338
Mode | Current layer +| [] Auto open form
Help

Figura 12.33: Seleccione o elemento e escolha a accio A
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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.

Podemos também efectuar exemplos mais complexo, por exemplo, usando ac¢des Python.

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 SpatiaL.ite)? The following code will do the trick:

command = "firefox";

imagerelpath = "images_test/test_image. jpg";

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

import os.path;

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

path = os.path.dirname (str (layerpath));

image = os.path.join (path, imagerelpath);

import subprocess;

subprocess.Popen( [command, image ] );

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=qggis.core.QgsProject.instance () .fileName () ;

import os.path; path=os.path.dirname (str(projectpath)) if projectpath != ’’ else Noneg;
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,
’ qu’ )

Para adicionar um raster (uma imagem TIF neste exemplo), ficara:

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

12.3.8 Menu Uniao

L
e
<ﬁ‘ 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
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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
' regions NAME_1 NAME v
=W Style
€3 Labels
Join layer regions =
B Fields [
Join Field NAME_1 =
ra . -_—
& Rendering
Target field NAME =

, Display

& cache join layer in virtual memory

c@ Actions [] Create attribute index on join field
.6 ligine & Choose which fields are joined
. o
[ER piagrams NAME 1 I ‘
% Metadata NAME_2
[ HASC_2 e
1 Cancel || OK | &
C o (o]
T —
Load style... Save As Default | | Restore Default Style Save Style v
Help Apply Cancel || OK |

Figura 12.34: Une uma tabela de atributos com uma tabela de um vector existente )

Additionally, the add vector join dialog allows you to:
. & Cache join layer in virtual memory

. & Create attribute index on the join field

12.3.9 Menu Diagramas

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.

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 Amostra de
Dados).
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Layer Properties - climate | Diagrams

2 General & Display diagrams

% Style Diagram type | abe Text diagram - Priority: Low |2/ High
€= Labels Appearance | Size | Position | Options

B Fields [ Fixedsize | 18,00000
- Display Size units | mm &)

{@ Actions >cale finearl
Attribute E.. Find maximum value

g attribute value / diagram s

Scale

5= Diagrams

Metadata
Attributes
Available attributes Assigned attributes
Attribute Attribute Color
"ID" T_F_JAN
"STATION" [ €~ | T Fau
“T_F_JAN" & | T-FMEAN
"T_F_JuL" =
"T_F_MEAN" |_ = _I !
Load Style ... J Save As Default | | Restore DefaultStyle | | Save Style ¥
Help | | Apply || Cancel | [ oK |

Figura 12.35: Vector properties dialog with diagram menu s}

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. Facaduplo clique na camada c1 imate nalegenda do mapa para abrir a janela das Propriedades da Camada

3. Click on the Diagrams menu, activate iDisplay 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’.
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. Agora clique [Aplicar] para exibir o diagrama na janela principal do QGIS.

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. Finalmente, clique [Ok].
Remember that in the Position tab, a g Data defined position of the diagrams is possible. Here, you can use

attributes to define the position of the diagram. You can also set a scale-dependent visibility in the Appearance
tab.
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Figura 12.36: Diagrama a partir da informagdo da temperatura sobreposta no mapa )

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

12.3.10 Menu Metadados

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.

12.4 Expressions

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

Style tab of the Layer properties ; through the expression-based labeling = in the " Labeling ¢oyre application
; through the feature selection and through the diagram tab of the Layer properties.

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

12.4.1 Functions List

The Function List contains functions as well as fields and values. View the help function in the Selected Func-
tion Help. In Expression you see the calculation expressions you create with the Function List. For the most
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Layer Properties - regions | Metadata

e » Description

.. General
, » 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 Di 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 | I oK ]

Figura 12.37: Janela de didlogo do menu de metadados das propriedades das camadas vectoriais o)

commonly used operators, see Operators.

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

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

Operators

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

+ b plus b

minus b

multiplied by b

divided by b

modulo b (for example, 7 $ 2 = 1, or 2 fits into 7 three
imes with remainder 1)

power b (for example, 272=4 or 273=8)
and b are equal

is larger than b

is smaller than b

and b are not equal

and b are not equal

O o0 0 D W
~ %
o o oo

o\

\2
o o oo

<> Db
| —

U RO R N o S O R RO )

[UREEV VIR VRSO
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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[,value]) a 1s below the values listed

a NOT IN (valuel[,valuel) a is not below the values listed

Some example:
* Joins a string and a value from a column name:

"My feature’s id is: ’ || "gid"

* Test if the “description” attribute field starts with the ‘Hello’ string in the value (note the position of the %
caracter):

"description" LIKE 'Hello%’

Conditionals

This group contains functions to handle conditional checks in expressions.

CASE evaluates multiple expressions and returns a
result

CASE ELSE evaluates multiple expressions and returns a
result

coalesce returns the first non-NULL value from the
expression list

regexp_match returns true if any part of a string matches

the supplied regular expression

Some example:
¢ Send back a value if the first condition is true, else another value:

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

Mathematical Functions

This group contains math functions (e.g., square root, sin and cos).

sgrt (a) square root of a
abs returns the absolute value of a number
sin(a) sine of a

12.4. Expressions 109



QGIS User Guide, Release 2.6

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

In 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
range

scale_linear transforms a given value from an input

domain to an output

range using linear interpolation
scale_exp transforms a given value from an input

domain to an output

range using an exponential curve

floor rounds a number downwards
ceil rounds a number upwards
Spi pi as value for calculations

Conversions

This group contains functions to convert one data type to another (e.g., string to integer, integer to string).

toint converts a string to integer number

toreal converts a string to real number

tostring converts number to string

todatetime converts a string into Qt data time type

todate converts a string into Qt data type

totime converts a string into Qt time type

tointerval converts a string to an interval type (can be
used to take days, hours, months, etc. off a
date)

Date and Time Functions

This group contains functions for handling date and time data.

Snow current date and time

age difference between two dates

year extract the year part from a date, or the number of years from
an interval

month extract the month part from a date, or the number of months

from an interval

110 Capitulo 12. Trabalhando com Informacéao Vectorial



QGIS User Guide, Release 2.6

week extract the week number from a date, or the number of weeks
from an interval

day extract the day from a date, or the number of days from an
interval

hour extract the hour from a datetime or time, or the number
of hours from an interval

minute extract the minute from a datetime or time, or the number
of minutes from an interval

second extract the second from a datetime or time, or the number

of minutes from an interval

Some example:
* Get the month and the year of today in the format “10/2014”

month ($now) || '/’ || year ($now)

String Functions

This group contains functions that operate on strings (e.g., that replace, convert to upper case).

lower convert string a to lower case

upper convert string a to upper case

title converts all words of a string to title
case (all words lower case with leading
capital letter)

trim removes all leading and trailing white
space (spaces, tabs, etc.) from a string

wordwrap returns a string wrapped to a maximum/
minimum number of characters

length length of string a

replace returns a string with the supplied string

regexp_replace (a,this, that)

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

regexp_substr

substr (xax, from, len)

concat concatenates several strings to one

strpos returns the index of a regular expression
in a string

left returns a substring that contains the n
leftmost characters of the string

right returns a substring that contains the n
rightmost characters of the string

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

returns a number formatted with the locale
separator for thousands (also truncates the
number to the number of supplied places)
formats a date type or string into a custom
string format

format_number

format_date

Color Functions

This group contains functions for manipulating colors.
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color_rgb
color_rgba

ramp_color
color_hsl

color_hsla

color_hsv
color_hsva
color_cmyk

color_cmyka

returns a string representation of a color based on its
red, green, and blue components

returns a string representation of a color based on its
red, green, blue, and alpha (transparency) components
returns a string representing a color from a color ramp
returns a string representation of a color based on its
hue, saturation, and lightness attributes

returns a string representation of a color based on its
hue, saturation, lightness and alpha (transparency)
attributes

returns a string representation of a color based on its
hue, saturation, and value attributes

returns a string representation of a color based on its
hue, saturation, value and alpha (transparency) attributes
returns a string representation of a color based on its
cyan, magenta, yellow and black components

returns a string representation of a color based on its
cyan, magenta, yellow, black and alpha (transparency)
components

Geometry Functions

This group contains functions that operate on geometry objects (e.g., length, area).

$Sgeometry 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

Sx 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

xmax 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.
Calculations are in the Spatial Reference System of this
Geometry

geomF romWKT returns a geometry created from a well-known text (WKT)
representation

geomF romGML returns a geometry from a GML representation of geometry

bbox

disjoint returns 1 if the geometries do not share any space
together

intersects returns 1 if the geometries spatially intersect
(share any portion of space) and 0 if they don’t

touches returns 1 i1f the geometries have at least one point in
common, but their interiors do not intersect

crosses returns 1 if the supplied geometries have some, but not
all, interior points in common

contains 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
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overlaps

within
buffer

centroid
bounds

bounds_width

bounds_height

convexHull

difference
distance
intersection
symDifference

combine
union

geomToWKT

Record Functions

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

This group contains functions that operate on record identifiers.

Srownum
Sid

Scurrentfeature

Sscale
Suuid

getFeature
attribute

Smap

Fields and Values

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
to evaluate attribute values from the current
feature.

returns the current scale of the map canvas
generates a Universally Unique Identifier (UUID)
for each row. Each UUID is 38 characters long.
returns the first feature of a layer matching a
given attribute value.

returns the value of a specified attribute from
a feature.

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.

Contains a list of fields from the layer. Sample values can also be accessed via right-click.

12.4. Expressions
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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 Editando

QGIS supports various capabilities for editing OGR, SpatiaLite, PostGIS, MSSQL Spatial and Oracle Spatial
vector layers and tables.

Note: The procedure for editing GRASS layers is different - see section Digitalizando e editando as camadas
vectoriais GRASS for details.

Tip: Edicdes Simultaneas
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 Configurando a Tolerancia de Atraccao e Raio de Pesquisa

Antes de podermos editar os vértices, necessitamos de configurar a tolerincia e o raio de pesquisa para um valor
que nos permita uma edi¢do ideal das geometrias da camada vectorial.

Tolerancia de Atraccao

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 — AN Options. On Mac, go
to QGIS — X Preferences.... On Linux: Edit — RN Options. In the Digitizing tab, you can select between
‘to vertex’, ‘to segment’ or ‘to vertex and segment’ as default snap mode. You can also define a default
snapping tolerance and a search radius for vertex edits. The tolerance can be set either in map units or in
pixels. The advantage of choosing pixels is that the snapping tolerance doesn’t have to be changed after
zoom operations. In our small digitizing project (working with the Alaska dataset), we define the snapping
units in feet. Your results may vary, but something on the order of 300 ft at a scale of 1:10000 should be a
reasonable setting.

2. A layer-based snapping tolerance can be defined by choosing Settings — (or File —) Snapping options... to
enable and adjust snapping mode and tolerance on a layer basis (see figure_edit_1).

Note that this layer-based snapping overrides the global snapping option set in the Digitizing tab. So, if you need
to edit one layer and snap its vertices to another layer, then enable snapping only on the snap to layer, then
decrease the global snapping tolerance to a smaller value. Furthermore, snapping will never occur to a layer that
is not checked in the snapping options dialog, regardless of the global snapping tolerance. So be sure to mark the
checkbox for those layers that you need to snap to.

Raio de pesquisa

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
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. Snapping options

- Layer Mode Tolerance Units Avoid Int.

] popp | to vertex and segment 2 |/0.000000 ||map units < |

] railroads | to vertex and segment =[] | map units 2 |

) regions | to vertex and segment =[] | pixels - &

O rivers | to vertex and segment 2 |/0.000000 ||map units < |

] storagep | to vertex and segment 2 |/0.000000 ||map units < |

) swamp | to vertex and segment < ||0.000000 | mapunits = &

& trails |tovertex and segment  : |5 | pixels & |

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

Figura 12.38: Edit snapping options on a layer basis s}

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

12.5.2 Ampliando e Movendo

Antes de editar uma camada, deve fazer uma ampliacdo a zona da 4rea de interesse. Isto evita que espere enquanto
os marcadores dos vértices sdo renderizados em toda a camada.

Além de usar os icones mover mapa g =7 aproximar / #— afastar na harra de ferramentas com o rato, a navegacio
pode também ser feita com a roda do rato, espaco e as teclas de direccéo.

Ampliando e movendo com a roda do rato

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 — X Options menu.

Movendo a direccdo com as setas do teclado

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 Edicao Topoldgica

Besides layer-based snapping options, you can also define topological functionalities in the Snapping options...
dialog in the Sertings (or File) menu. Here, you can define ) Enable topological editing, and/or for polygon

layers, you can activate the column ) Avoid Int., which avoids intersection of new polygons.
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Activar edicao topoldgica

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.

Evitar interseccoes de novos poligonos

The second topological option in the 4 Avoid Int. column, called Avoid intersections of new polygons, avoids
overlaps in polygon mosaics. It is for quicker digitizing of adjacent polygons. If you already have one polygon,
it is possible with this option to digitize the second one such that both intersect, and QGIS then cuts the second
polygon to the common boundary. The advantage is that you don’t have to digitize all vertices of the common
boundary.

Activar atraccao nas interseccoes

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 Digitalizar uma camada existente

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 Digitalizacdo Avangcada.  You can select and unselect both under
View — Toolbars —. Using the basic digitizing tools, you can perform the following functions:

Icone | Finalidade Icone | Finalidade
-g Edicdes actuais 4 Alternar edi¢do
L] \vf"
® Adicionando Elementos: Capturar Ponto Adicionando Elementos: Capturar Linha
=)
Adicionando Elementos: Capturar Poligono % Mover Elemento
e
IR Ferramenta de No6s &3 Apagar Seleccionados
e
< Cortar Elementos Copiar Elementos
Colar Elementos [_]ﬂ Guardar edicdes da camada

Edicdo da Tabela: Edicdo basica da camada vectorial pela barra de ferramentas

All editing sessions start by choosing the W/ Toggle editing option. This can be found in the context menu after right
clicking on the legend entry for a given layer.

Alternatively, you can use the Toggle Editing & Teegle editing hyon from the digitizing toolbar to start or stop the
editing mode. Once the layer is in edit mode, markers will appear at the vertices, and additional tool buttons on
the editing toolbar will become available.

Tip: Guardar Regularmente

' Guardar Edi¢des da Camada

Lembre-se de regularmente. Isto ird também verificar que a sua fonte de dados aceita

todas as alteracdes.
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Adicionando Elementos

oo
Pode usar os icones °

o cursor QGIS no modo de digitalizacao.

Adicionar Elemenlo’ \‘ﬁ Adicionar Elemento ou Adicionar Elemento da barra de ferramentas para por

Para cada elemento, primeiro digitaliza a geometria, e de seguida introduz os atributos. Para digitalizar a geome-
tria, clique com o botdo direito do rato na drea do mapa para criar o primeiro ponto do seu novo elemento.

Para linhas e poligonos, mantenha o clique com o botdo direito do rato para cada ponto adicional que pretende
capturar. Quando acabar de adicionar os pontos, clique com o direito do rato em qualquer sitio da drea do mapa
para confirmar a finalizacio da introducio da geometria desse elemento.

The attribute window will appear, allowing you to enter the information for the new feature. Figure_edit_2 shows
setting attributes for a fictitious new river in Alaska. In the Digitizing menu under the Settings — Options menu,

you can also activate i Suppress attributes pop-up windows after each created feature and i Reuse last entered

attribute values.
- Attributes - rivers

cat [| ]

F_CODEDESC |NULL

NAM MyNewRiver
F_CODE NewsShinyCode here
Cancel || OK |

Figura 12.39: Introduza os Valores dos atributos na Janela apds a digitalizagdo do novo elemento vectorial )

With the C’B Move Feature(s) jcon on the toolbar, you can move existing features.

Tip: Tipos de Valores de Atributo

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.

Edicoes Actuais

=]
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 U Rollback for Selected Layers, so that the

digitization may be withdrawn for all selected layers. If you want to stop editing the selected layers, @ Cancel
for Selected Layer(s) is an easy way.

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

Ferramenta de Nos

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

the /& NodeTool rovides manipulation capabilities of feature vertices similar to CAD programs. It is possible to

simply select multiple vertices at once and to move, add or delete them altogether. The node tool also works with
‘on the fly’ projection turned on, and it supports the topological editing feature. This tool is, unlike other tools in
QGIS, persistent, so when some operation is done, selection stays active for this feature and tool. If the node tool
is unable to find any features, a warning will be displayed.
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It is important to set the property Settings — R 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: Marcadores de Vértice

The current version of QGIS supports three kinds of vertex markers: ‘Semi-transparent circle’, ‘Cross’ and ‘None’.
To change the marker style, choose RN Options from the Settings menu, click on the Digitizing tab and select the
appropriate entry.

Operacoes Basicas

:c'_ 3 . . . .
Comece por activar a / % Ferramentade Nos o goleccione um elemento clicando em cima de um, As caixas vermelhos
irdo aparecer em cada vértice deste elemento.

* 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.

« Eliminar vértices: Depois de selecionar os vértices para eliminar, clique na tecla De1ete. Note-se que ndo

P
pode usar a /& NodeTool harg eliminar um elemento completo; QGIS vais assegurar que mantém o nimero
minimo de vértices necessdrios para o tipo de elemento que estd a trabalhar. Para eliminar um elemente

completo, utilize a ferramenta 3 Delete Selected

* Mover vértices: Selecione todos os vértices que pretende mover. Clique num vértice selecionado ou na
extreminade e arraste na direcdo que pretende mover. Todos os vértices selecionados serdo movidos em
conjunto. Se a ferramenta snapping estd ativa, toda a selec@o pode saltar para o vértice ou linha mais
proximos.

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.

Cortando, Copiando e Colando Elementos

Selected features can be cut, copied and pasted between layers in the same QGIS project, as long as destination
layers are set to ¢ Toggleediting 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.

As an example, we will copy some lakes to a new layer:
1. Carregue a camada que quer copiar a partir (camada de origem)
2. Carregue ou crie a camada que quer copiar para (camada de destino)

3. Comecgar a editar a camada de destino
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4. Active a camada de origem clicando nela na legenda

g‘g Seleccione Elemento Unico

5. Use a ferramenta para seleccionar os elemento(s) na camada fonte

6. Clique na ferramenta =/ Copiar Elementos

7. Active a camada de destino clicando na legenda
)
8. Clique na ferramenta = Colar Elementos

9. Parar a edicdo e guardar as alteracoes

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: Congruéncia dos Elementos Colados

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.

Apagando os Elementos Seleccionados

Se quisermos apagar o poligono todo, podemos faze-lo seleccionando o poligono usando a ferramenta gg
Seleccionar Elemento Unico - pode seleccionar miiltiplos elementos para apagar. Uma vez feita a seleccio do conjunto,

use a ferramenta i3 Apagar Seleccionados parg apacar os elementos.

=
The ~ S CutFeawres (001 on the digitizing toolbar can also be used to delete features. This effectively deletes the

feature but also places it on a “spatial clipboard”. So, we cut the feature to delete. We could then use the
Paste Featwres 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.

Guardando as Camadas Editadas

When a layer is in editing mode, any changes remain in the memory of QGIS. Therefore, they are not commit-
ted/saved immediately to the data source or disk. If you want to save edits to the current layer but want to continue
editing without leaving the editing mode, you can click the B swve Layer ais button. When you turn editing mode

off with §/ Toggle cditing (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: Integridade dos dados

E sempre boa ideia fazer cépias de seguranga da sua fonte de dados antes de comegar a editar. Enquanto os autores
do QQGIS fizeram todo o esforco para preservar a integridade dos seus dados, nés ndo oferecemos garantia neste
sentido.
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12.5.5 Digitalizacdao Avancada

Icone | Finalidade Icone | Finalidade
]

= Retroceder

Retomar

Rodar Elemento(s) Simplificar elemento

0

Adicionar Anél Adicionar Parte

@

Fa S8 @S@

Fill Ring Apagar Anél

Apagar Parte Refazer elementos

Curva de Afastamento Dividir Elementos

Split Parts Juntar Elementos Seleccionados

830 0N & 2

Juntar Atributos dos Elementos Seleccionados Rodar Simbolos de Pontos

Tabela de edicdo avangada: Barra de ferramentas de edi¢do avancada de camadas vectoriais
Retroceder e Retomar

The @ 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.

Undo/Redo 3]
<empty>

Feature added

Feature moved

2 Undo
Figura 12.40: Refazer e desfazer passos de digitalizacio )

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.

Rodar Elemento(s)

Use CERO““E Feature(s) o rotate one or multiple selected features in the map canvas. You first need to select the

features and then press the Ca‘“’"d‘e Featwre(s) jcon, The centroid of the feature(s) appears and will be the rotation
anchor point. If you selected multiple features, the rotation anchor point will be the common center of the features.
Press and drag the left mouse button in the desired direction to rotate the selected features.

It’s also possible to create a user-defined rotation anchor point around which the selected feature will rotate. Select

the features to rotate and activate the CBR"““ Feature(s) 4], Press and hold the Ct r1 button and move the mouse
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pointer (without pressing the mouse button) to the place where you want the rotation anchor to be moved. Release
the Ct r1 button when the desired rotation anchor point is reached. Now, press and drag the left mouse button in
the desired direction to rotate the selected feature(s).

Simplificar elemento

Fain,
The x@} Simplify Feature ¢6,6] allows you to reduce the number of vertices of a feature, as long as the geometry
doesn’t change and geometry type is not a multi geometry. First, select a feature. It will be highlighted by a red
rubber band and a slider will appear. Moving the slider, the red rubber band will change its shape to show how
the feature is being simplified. Click [OK] to store the new, simplified geometry. If a feature cannot be simplified
(e.g. multi-polygons), a message will appear.

Adicionar Anél

F

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.

Adicionar Parte

You can ’b:a addpart polyoons to a selected multipolygon. The new part polygon must be digitized outside the
selected multi-polygon.

Fill Ring
I:@.--\' Fill Ri . . .
You can use the - "R function to add a ring to a polygon and add a new feature to the layer at the same time.
7
Add Ring ; D pd feat ;
Thus you need not first use the "¢ jcon and then the calire function anymore.
Apagar Anél

The  Ed DeleteRing 50] 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.

Apagar Parte

The € £ 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.

Refazer elementos

You can reshape line and polygon features using the Cj:l Reshape Features joon on the toolbar. It replaces the line or
polygon part from the first to the last intersection with the original line. With polygons, this can sometimes lead
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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.

Por exemplo, pode editar o limite de um poligono com esta ferramenta. Primeiro, clique na 4rea interna do poligos
junto do ponto onde pretende adicionar o novo vértice. Depois, atravesse o limite e adicione os vértices no exterior
do poligono. Para finalizar, clique com o botdo direito na drea interna do poligono. A ferramente vai adicionar
um nd automaticamente no ponto onde a linha atravessa o limite. Também €& possivel remover parte da drea do
poligono, comeca-se a nova linha no exterior do poligono, adicionam-se vértices no interior e termina-se a linha
no exterior do poligono com um clique no botao direito.

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.

Curvas de Afastamento

The @ Offset Curve 0] creates parallel shifts of line layers. The tool can be applied to the edited layer (the
geometries are modified) or also to background layers (in which case it creates copies of the lines / rings and adds
them to the the edited layer). It is thus ideally suited for the creation of distance line layers. The displacement is
shown at the bottom left of the taskbar.

To create a shift of a line layer, you must first go into editing mode and then select the feature. You can make
the 2D ot Curve tool active and drag the cross to the desired distance. Your changes may then be saved with the

m 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.

Dividir Elementos

Pode dividir elementos usando o icone 55 Dividir Elementos 45 barra de ferramentas. Apenas desenhe uma linha ao
longo do elemento que quer dividir.

Split parts

In QGIS 2.0 it is now possible to split the parts of a multi part feature so that the number of parts is increased. Just

draw a line across the part you want to split using the ‘% SplitParts jeon,
Juntar elementos seleccionados

The E Merge Selected Features 0] allows you to merge features that have common boundaries. A new dialog will
allow you to choose which value to choose between each selected features or select a fonction (Minimum, Maxi-
mum, Median, Sum, Skip Attribute) to use for each column.

Juntar os atributos dos elementos seleccionados

'

The mim Meree Atributes of Selected Featwres 1,6] allows you to merge attributes of features with common boundaries
i

and attributes without merging their boundaries. First, select several features at once. Then press the m=im
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.
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Rodar Simbolos de Pontos

(¥ Rotste Pointsymbois 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

Figura 12.41: Rodar Simbolos de Pontos A

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: Se segurar a tecla Ctrl premido, a rotagdo ird ser feita em passos de 15 graus.

12.5.6 Criando novas camadas Vectoriais

QGIS allows you to create new shapefile layers, new SpatiaLite layers, and new GPX layers. Creation of a new
GRASS layer is supported within the GRASS plugin. Please refer to section Criando uma nova camada vectorial
GRASS for more information on creating GRASS vector layers.

Criando uma nova camada Shapefile

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 Digitalizar uma
camada existente above.
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o New Vector Layer

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

New attribute

Name [|

Type |Decimal number -

width |20 Precision

Attributes list

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

Figura 12.42: Janela de criagdo de uma nova camada Shapefile 6}
Criando uma nova camada SpatialLite

Para criar uma nova camada SpatialLite para edicdo, escolha Novo — ﬁ Nova Camada SpatialLite... do menu
Camada. O didlogo Nova Camada SpatiaLite ira aparecer como € mostrado na Figure_edit_6.

The first step is to select an existing SpatiaLite database or to create a new SpatialLite 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 g Create
an autoincrementing primary key.

To define an attribute table for the new SpatiaLite layer, add the names of the attribute columns you want to create
with the corresponding column type, and click on the [Add to attribute list] button. Once you are happy with the
attributes, click [OK]. QGIS will automatically add the new layer to the legend, and you can edit it in the same
way as described in section Digitalizar uma camada existente above.

Further management of Spatialite layers can be done with the DB Manager. See Mddulo Gestor BD.
Criando uma nova camada GPX

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

When this plugin is loaded, choose New — |_|£q 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.
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New Spatialite Layer

Database |/data/Dropbox/Trabalho/QGIS/Plugins ; | |...|

Layer name |Alaska

Geometry column |geometry

() mMultiPoint () Multiline @® Multipolygon

) Polygon

EP5G:4326 - WGS 84

|| Specify CRS |

& Create an autoincrementing primary key

New attribute

[Decimal number =

-

Atkributes list

| EE) Add to attributes list |

Remove attribute

| Cancel | |SSNOKIS

Figura 12.43: Janela de criacdo de uma nova camada SpatialLite A
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12.5.7 Trabalhando com a Tabela de Atributos

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

VAL HERGSICE ) Y- P STETE-E =) ?

NAME 2 -|=|& ~ | | Update All
ID 4 NAME_1 NAME_2 HASC_2 TYPE_2

0 Borough ] |

i |

2 '

3

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

E:} 9| Alaska Haines US.AK.HA Borouah 2

k4 show All Features B|=|

)

Figura 12.44: Tabela de Atributos para a camada regides Q

Seleccionando elementos na tabela de atributos

Cada linha selecionada na tabela de atributos representa os atributos de um determinado elemento da camada.
Se o conjunto de elementos selecionados na janela principal € alterado, a selecdo também ¢ atualizada na tabela de
atributos. Da mesma forma, se um conjunto de linhas selecionadas na tabela de atributos € modificada, o conjunto
de elementos selecionado na janela principal serd atualizado.

As linhas podem ser selecionadas ao clicar no niimero da linha, do lado esquerdo desta. Podem ser marcadas
Linhas muiltiplas manter a tecla Ct r1 primida. Pode ser feita uma seleciio continua se manter primida a tecla
Shift e clicar na entrada de vdrias linha, do lado esquerdo. Todas as linhas entre a posi¢do atual do cursor e
a linha clicada serdo selecionados. Ao mover a posi¢cdo do cursor na tabela de atributos, ao clicar um célula na
tabela, ndo tem influéncia na sele¢do de linhas. Modificar a selecio na tela principal ndo altera a posicao do cursor
na tabela de atributos.

A tabela pode ser ordenada por qualquer coluna, clicando no cabegalho da coluna. Uma pequena seta indica
a forma de ordenagdo (apontar para baixo significa valores descendentes do topo da linha, apontar para cima
significa valores descendentes do topo da linha).

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 g.::é Select features using an Expression joon on top of the attribute table. 8{:}
Select features using an Expression 4]1]ows you to define a subset of a table using a Function List like in the @ Field Calculator
(see Calculadora de Campos). 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
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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:

"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 Ferramenta de Consulta.

To show selected records only, use Show Selected Features from the menu at the bottom left.

The other buttons at the top of the attribute table window provide the following functionality:
o |/ Toggleeditingmode (o) i single values and to enable functionalities described below (also with Ctr1+E)
. n Save Bdits (3150 with Ctr1+8S)
o g Unseleetall (3150 with Ct r1+U)
3.2 .

° Move selected to top (also with Ctrl+T)

G-b/} Invert selection 3
o a2 (also with Ct r1+R)
° Copy selected rows to clipboard (also with ctrl +C)

1T
. :?. - Zoom map to the selected rows (also with ctrl +J)

i
° *“',» Pan map to the selected rows (also with ctrl +P)
. | Delete selected features (also with Ctrl+D)
. New Column £or 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+1)

. Open field calculator (also with Ctrl+ I)
Below these buttons is the Field Calculator bar, which allows calculations to be quickly applied attributes visible

in the table. This bar uses the same expressions as the Field Caleulator (o0 Calculadora de Campos).

Tip: Ignorar geometria WKT

If you want to use attribute data in external programs (such as Excel), use the =/ Copy selected rows to clipboard py o

You can copy the information without vector geometries if you deactivate Settings — Options — Data sources

menu = Copy geometry in WKT representation from attribute table.

Guardar elementos seleccionados como nova camada

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 Legenda do Mapa). To save the selection ensure that the Cif
Save only selected features is selected. It is also possible to specify OGR creation options within the dialog.
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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).

Trabalhando com tabelas de atributos nao espaciais

QGIS allows you also to load non-spatial tables. This currently includes tables supported by OGR and delimited
text, as well as the PostgreSQL, MSSQL and Oracle provider. The tables can be used for field lookups or just
generally browsed and edited using the table view. When you load the table, you will see it in the legend field. It

can be opened with the E=/ Open Auribute Table 5] and is then editable like any other layer attribute table.

As an example, you can use columns of the non-spatial table to define attribute values, or a range of values that are
allowed, to be added to a specific vector layer during digitizing. Have a closer look at the edit widget in section
Menu Campos to find out more.

12.5.8 Creating one to many relations
Relations are a technique often used in databases. The concept is, that features (rows) of different layers (tables)
can belong to each other.

As an example you have a layer with all regions of alaska (polygon) which provides some attributes about its name
and region type and a unique id (which acts as primary key).

Foreign keys

Then you get another point layer or table with information about airports that are located in the regions and you
also want to keep track of these. If you want to add them to the region layer, you need to create a one to many
relation using foreign keys, because there are several airports in most regions.

Layers
v & . airports

AIRBANKS NORTH 5TAR,

O

£
SOUTHEAST{FAIRBANKS}

Figura 12.45: Alaska region with airports Is}

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).
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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.

S

\, General Name :ferencing Lay >ferencing Fie >ferenced Lay eferenced Fiel
IEN 1dentify layers Name airport_relation
%" Default styles Referencing Layer (Child) |airports & |
W ows server Referencing Field | Fk_region 2|
{_@ Macros Referenced Layer (Parent) | regions &
B nelations Referenced Field |ID & |
Id [Generated automa
| Cancel | [ oK I

| @ Add Relation | | = Remove Relation |

Help | | Apply || Cancel _II oK

Figura 12.46: Relation Manager s}
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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
NAME_2

TYPE_2

w airport_regions

PoBEE ol
ID = fk_region ELEV NAME USE
0 40 22 1167.000 ALLEN AAF  Military
1 41 22 1416.000 TANACROSS Other
2 42 22 1569.000 NORTHWAY Civilian/Public

| cancel |
Figura 12.47: Identification dialog regions with relation to airports )

As you can see, the airports assigned to this particular region are all shown in a table. And there are also some
buttons available. Let’s review them shortly

¢ The 4 button is for toggling the edit mode. Be aware that it toggles the edit mode of the airport layer,
although we are in the feature form of a feature from the region layer. But the table is representing features
of the airport layer.

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

e The 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.

e 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.
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X Attributes - airports

ID
fk_region

ELEV
NAME
USE

Figura 12.48: Identification dialog airport with relation to regions 0

12.6 Ferramenta de Consulta

Open Form

| Cancel |

>

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 Consulta

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.

regions
Fields

NAME_1
NAME_2
HASC_2
TYPE_2

w Operators

Values

Borough

Census Area
Municipality

City And Borough

sample | All

[] Use unfiltered layer

LKE || % || N || NOTIN

IKE || AND || ©OR || NoT

Provider specific Filter expression

"TYPE_2" = 'Borough’

Help

Test || Clear || cCancel [ oK ‘

Figura 12.49: Ferramenta de Consulta

The Fields list contains all attribute columns of the attribute table to be searched. To add an attribute column to
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the SQL WHERE clause field, double click its name in the Fields list. Generally, you can use the various fields,
values and operators to construct the query, or you can just type it into the SQL box.

The Values list lists the values of an attribute table. To list all possible values of an attribute, select the attribute in
the Fields list and click the [all] button. To list the first 25 unique values of an attribute column, select the attribute
column in the Fields list and click the [Sample] button. To add a value to the SQL WHERE clause field, double
click its name in the Values list.

The Operators section contains all usable operators. To add an operator to the SQL WHERE clause field, click
the appropriate button. Relational operators ( =, >, ...), string comparison operator (LIKE), and logical operators
(AND, OR, ...) are available.

The [Test] button shows a message box with the number of features satisfying the current query, which is useful
in the process of query construction. The [Clear] button clears the text in the SQL WHERE clause text field.
The [OK] button closes the window and selects the features satisfying the query. The [Cancel] button closes the
window without changing the current selection.

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 Ankorage, because that is a ‘Manicpality’ 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 Calculadora de Campos

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
field calculator will cause the layer to be put in edit mode before the calculation is made.

The quick field calculation bar in 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.

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.

Se optar por adicionar um novo campo, vocé€ precisa digitar um nome de campo, o tipo de campo (inteiro, real ou
texto), a largura total do campo, e a precis@o do campo (veja figure_attributes_3). Por exemplo, se vocé escolher
uma largura de campo de 10 e uma precisio de 3, significa que vocé tem 6 niimeros antes do ponto, entdo o ponto
e mais 3 indicagdes para a precisdo.

A short example illustrates how the field calculator works. We want to calculate the length in km of the
railroads layer from the QGIS sample dataset:

1. Carregue a Shapefile railroads.shp no QGIS e pressione E=I Abrir Tabela de Atributos

: 4 Alternar o modo de edi¢do : H Calculadora de Campos
2. Clique no # e abra a janela da === .
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: Field calculator

[ Create a new Field ["] update existing Field
[] Create virtual field

Output field name

Output field type | Whole number (integer) =

Output field width | 10 Precision 0
Function list Selected Function help

search $length function
v Geometry
Sgeometry H
Sarea U
Slength
Sperimeter

Returns the length of the current feature.
Syntax

$length

X - | Arguments -

w Operators

Expression
slength / 1000|

-
| 1 ) b

Output preview: 171.3929555120818

Help Cancel OK

Figura 12.50: Calculadora de Campos
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3. Selecciona a caixa de verificagdo g Criar novo campo para guardar os célculos no novo campo.

4. Adicione comprimento como campo de saida do nome, ‘‘real como o tipo de campo de saida e defina o
campo de comprimento de saida de 10 com Precisao 3.

5. agora faga duplo clique na fun¢do $1ength no grupo :guilabel:‘Geometria‘para adicionar a caixa de ex-
pressdes da Calculadora de campos.

6. Complete a expressdo introduzindo “/ 1000” na caixa de expressdes da Calculadora de campos e clique
[OK].

7. You can now find a new field 1ength in the attribute table.

The available functions are listed in Expressions chapter.
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cAPiTULO 13

Trabalhando com Informacao Matricial

13.1 A trabalhar com Dados Matriciais

This section describes how to visualize and set raster layer properties. QGIS uses the GDAL library to read and
write raster data formats, including ArcInfo Binary Grid, ArcInfo ASCII Grid, GeoTIFF, ERDAS IMAGINE, and
many more. GRASS raster support is supplied by a native QGIS data provider plugin. The raster data can also be
loaded in read mode from zip and gzip archives into QGIS.

As of the date of this document, more than 100 raster formats are supported by the GDAL library
(see GDAL-SOFTWARE-SUITE in Literatura e Referéncias 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.

A utilizac¢do de dados raster com GRASS estd descrita na sec¢do Integracdo GRASS SIG.

13.1.1 O que sao dados 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 Carregar dados raster no 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.

Opcoes do botio direito do rato para camadas raster
* Aproximar a Extensdo da Camada
e Ampliar a Melhor Escala (100%)
e Esticar Usando o Enquadramento Actual
* Adicionar ao Enquadramento
* Remover
e Duplicar
Definir SRC da Camada

Definir SRC do projecto a partir da Camada

e Guardar como ...

Propriedades

* Renomear

Copiar Estilo

Adicionar Novo Grupo

Expandir Tudo

Ocultar Tudo

e Actualizar Ordem de Desenho

13.2 Janela de Propriedades do Projecto

Para visualizar e definir as propriedades da camada raster, d€ um duplo clique no nome da camada na legenda do
mapa, ou clique com o botdo direito no nome da camada e escolha: Propriedades a partir do menu de contexto. Ird
abrir o didlogo Propriedades da Camada Raster (see figure_raster_1).

Existem vdrios menus na caixa de didlogo:
 Separador: Geral
* Gestor de Estilo
» Transparéncia
e Piramides
* Histograma

e Metadados

13.2.1 Menu Geral

Informacéo da camada

O menu General apresenta informacdes bdsicas sobre a imagem selecionada, incluindo o caminho da origem da
camada, o nome de exibicdo na legenda (que pode ser modificado), e o nimero de colunas, linhas e valores nulos
do raster.
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Layer Properties - landcover | General
& General w Layerinfo

) Layer name |landcover displayed as |landcover
% Style

Layer source 2/Dropbox/Trabalho/QGIS/qgis_sample_data/raster/landcover.img

|48 Transparency

Columns: 3663 Rows: 1964 No-Data Value: nfa
B2 Pyramids
w Coordinate reference system

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

(i Metadata -
w [ | Scale dependent visibility

Maximum g [ 0 Minimum a
(inclusive) ¢ (exclusive) ¢ -
Current Current

Thumbnail Legend Palette

| Restore Default Style | | Save AsDefault || LoadStyle.. || SaveStyle.. |

| Help | | Apply | cancel || OK |

Figura 13.1: Janela das Propriedades da Camada Raster o)

Sistema de Referéncia de Coordenadas

Aqui, pode encontrar a informag@o do sistema de referéncia de coordenadas (SRC) impressos numa sequéncia
PROJ 4. Se essa configurag@o ndo estiver correta, ele pode ser modificada clicando no botdo [Specify] .

Escala dependente da visibilidade
Além disso a visibilidade dependente da escala pode ser vista neste guia. Vocé tera que verificar a caixa de sele¢do
e definir uma escala adequada, onde seus dados ser@o exibidos na tela do mapa.

Na parte inferior, pode ver uma miniatura da camada, a simbologia da legenda e a palete.

13.2.2 Estilos

Renderizar banda

QGIS Oferece quatro diferentes:guilabel:Tipos de renderizacdo. A renderizagdo a escolher depende do tipo de
dados.

1. Multibanda cor - se o arquivo vem como multibanda, com vdrias bandas (e.g., usado para imagens de satelite
com vdrias bandas)

2. Palete - se o ficheiro de banda simples vem com a palete indexada (e.g., usado em mapas topograficos
digitais)
3. A banda simples cinza - (one band of) a imagem serd processada como cinza; QGIS vai escolher esse

representante, se o arquivo nao tem nem multibandas nem uma palete indexada nem uma paleta continua
(por exemplo, usado no mapa de relevo sombreado)
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4. Banda Simples de Pseudocor - é possivel a renderizag@o de ficheiros com uma palete continua ou de cor
(e.g., usada num mapa de altitude)

Cor multibanda

Com o renderizador da cor multibanda, as trés bandas da imagem pode ser renderizada, pela banda que representa
o componente vermelho, verde ou azul, que serd usado para criar uma imagem colorida. Pode escolher vérios:
Contrast enhancement methods: ‘No enhancement’, ‘Stretch to MinMax’, ‘Stretch and clip to MinMax’ and ‘Clip
to min max’.

Layer Properties - cascais_map | Style

w Band rendering

.

General

5 Render type i -
& style ype | Multiband color -l
l&#@ Transparency Red band | Band 1 (Red) | Load min/max values
- - Cumulative " "
&8 Pyramids Min/max |0 0 ® ountcur (20 - - (980 [ /%
Green band Band 2 (Green = ) Min / max
&= Histogram ' ( ) —J|
: Mean +/- -
: Min/max -
fi Metadata / standard deviation x | 100 |~
Blue band |Band 3 (Blue) :l  Extent Accuracy
Min/max @® Full @® Estimate (Faster)
) Current O Actual (slower’
Contrast Strekch to MinMax = ( )
enhancement |
Load

Figura 13.2: Renderizacdo Raster - Cor Multibanda s}

Esta selecdo oferece-lhe uma ampla gama de opg¢des para modificar a aparéncia da sua camada. Em primeiro
lugar, tem que ter o intervalo de dados a partir da sua imagem. Isto pode ser feito escolhendo a 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 1.00 2] Then,
only the values within the standard deviation or within multiple standard deviations are considered for the color
table. This is useful when you have one or two cells with abnormally high values in a raster grid that are having a
negative impact on the rendering of the raster.

Todos os célculos podem ser feitos através da - Atual extensao.

Tip: Visualizacdo de uma Banda Simples e Multibanda raster

Se quiser ver uma tnica banda de uma imagem multibanda (por exemplo, vermelho), pode pensar que iria definir
o verde e faixas azuis para “Not Set”. Mas esta ndo € a maneira correta. Para apresentar a banda vermelha, defina
o tipo de imagem para ‘Banda simples cinza’, em seguida, selecione vermelha como a banda para usar a Cinza.

Paletizada

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.

Melhorar contraste

138 Capitulo 13. Trabalhando com Informacao Matricial



QGIS User Guide, Release 2.6

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 =

Figura 13.3: Renderizac@o Raster - Paletizada 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.

Banda cinza simples

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

N

*  General v Band rendering

Render type |s; =
& style ype |Singleband gray =
|&#@ Transparency Gray band |Band 1 (Red) *| Load min/max values
- Cumulati . -
" - i .| @ 20 1 -/980 . %
B4 Pyramids Color gradient | Black to white & count cu
Min 0.996094 ) Min / max
= Histogram
~, Mean +/-
: Max 229.102 () -
(i Metadata standard deviation x |00 |~
Contrast "
enhancement N0 énhancement =/  Extent Accuracy
® Full ® Estimate (Faste
() Current () Actual (slower,

| load |
Figura 13.4: Renderizag@o Raster - Banda simples cinza o)

With the Load min/max values section, scaling of the color table is possible. 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. Further settings can be made

with ' Min/max and | Mean +/- standard deviation x :°°_]. 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
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the standard deviation or within multiple standard deviations. This is useful when you have one or two cells with
abnormally high values in a raster grid that are having a negative impact on the rendering of the raster.

Banda de cor falsa simples

Esta € uma opg¢do de representagdo para arquivos de uma banda, que incluem um mapa de cores continuo. Aqui
também se pode criar mapas de cores individuais para uma banda. Trés tipos de interpolacdo de cores estdo

Layer Properties - cascais_map copy | Style

w Band rendering

& sule Render type | Singleband pseudocolor ;|
E Transparency Band |Band 1 (Red) :| Generatenew color map
& Pyramids Color interpolation | Linear ~ /- Ml slues = Invert
— - Mode |Equalinterval = | Classes | 5 -
IR Histogram @=sr D8 e ——
a ) value color | Label Min |0.996094 Max |229.102
P Metadata 0.996094 0.996094 [ Classify
58.022571 58.022571 Mi .
115.049... 115.049047 b
172.075... 172.075524 Estimated cumulative cut of full extent.
229.102... 229.102000
Load min/max values
Cumulative = =
® count cut 20 |./-|980 |-|%
) Min / max
~, Mean +/- -
standard deviation x 100 |.
Extent Accuracy
® Full @® Estimate (Faster)
) Current ) Actual (slower)
Load |
[ clip

Figura 13.5: Renderizacao Raster - Banda simples pseudocor A

disponiveis:
1. Discreto
2. Linear

3. Exacto

In the left block, the button @ Add values manually s g value to the individual color table. The button ==

Remove selected row qalates a value from the individual color table, and the & sort colormap items 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

o |
use the identify feature tool. You can also click on the button f Load colormap from band "y hjch tries to load the table

from the band (if it has any). And you can use the buttons "7 Load color map from it or Export color map to file ¢, |oad
an existing color table or to save the defined color table for other sessions.

In the right block, Generate new color map allows you to create newly categorized color maps. For the Classi-

fication mode ol ‘Equal interval’, you only need to select the number of classes 1.00 %) and press the button
Classify. You can invert the colors of the color map by clicking the cif Invert checkbox. In the case of the Mode
=) ‘Continous’, QGIS creates classes automatically depending on the Min and Max. Defining Min/Max values
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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.

These outliers can be eliminated using the “2/ Cumulative count cut setting. The standard data range is set from
2% to 98% of the data values and can be adapted manually. With this setting, the gray character of the image can

disappear. With the scaling option ‘! Min/max, QGIS creates a color table with all of the data included in the
original image (e.g., QGIS creates a color table with 256 values, given the fact that you have 8 bit bands). You can

also calculate your color table using the ' Mean +/- standard deviation x :°©_%!. Then, only the values within
the standard deviation or within multiple standard deviations are considered for the color table.

Renderizacao Cor

For every Band rendering, a Color rendering is possible.

You can also achieve special rendering effects for your raster file(s) using one of the blending modes (see Janela
das Propriedades da Camada Vectorial).

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’.

Reamostragem

The Resampling option makes its appearance when you zoom in and out of an image. Resampling modes can
optimize the appearance of the map. They calculate a new gray value matrix through a geometric transformation.

Layer Properties - landcover | Style

S

, General » Band rendering

w style w Color rendering

Blending mode | Normal = 9 Reset
l&& Transparency < -
. _ Brightness —- | 0 . | Contrast e===-| 1] -
B2 Pyramids

Saturation — | 0 _ | Grayscale |Off =
= Histogram

Hue [] Colorize Strength

l"ri Metadata

w Resampling

Zoomed:in |Nearest neighbour :| out Nearest neighbour *| Oversampling | 2.00  _

- -

Restore Default Style Save As Default Load Style... Save Style...

Help Apply Cancel || OK

Figura 13.6: Renderizacdo Raster - Reamostragem )

When applying the ‘Nearest neighbour’ method, the map can have a pixelated structure when zooming in. This
appearance can be improved by using the ‘Bilinear’ or ‘Cubic’ method, which cause sharp features to be blurred.
The effect is a smoother image. This method can be applied, for instance, to digital topographic raster maps.

13.2.3 Menu Transparéncia

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.

Additionally, you can enter a raster value that should be treated as NODATA in the Additional no data value menu.
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Uma forma ainda mais flexivel para personalizar a transparéncia pode ser feito no: guilabel: seg¢do de opgoes de
transparéncia personalizado. A transparéncia de cada pixel pode ser definido aqui.

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. Carregar o ficheiro raster:ficheiro:landcover:tif.

2. Open the Properties dialog by double-clicking on the raster name in the legend, or by right-clicking and
choosing Properties from the pop-up menu.

3. Seleccionar Transparéncia menu

4. No menu Transparencia da banda, escolha ‘Nenhum’.

5. Clique no botao E:'}rj :sup:*Add values manually. Vai aparecer uma linha nova na lista de pixels.
6. Entre o valor dos raster na coluna ‘De’ e ‘Para’ (usamos 0 aqui), e ajuste a transparéncia a 20%.
7. Pressione no botdo [Aplicar] e olhe para o mapa
Pode repetir os passos 5 e 6 para ajustar mais valores com a transparéncia personalizada.
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 Exportiofile ¢ gave your transparency list to a file. The button Import from file 16,45 your
transparency settings and applies them to the current raster layer.

13.2.4 Menu Piramides

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.

Deverd ter acesso a edi¢@o no directdério onde os dados originais sdo armazenados para construir pirdmides.
Podem ser usados varios métodos de re-amostragem para calcular as piramides:

* Vizinho mais préximo

* Média

* Gauss

* Cibico

* moda

* Nenhum

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)’.

Note que o cdlculo de peiramides pode modificar o arquivo original de dados, e uma vez criado, ndo pode ser
apagado. Se desejar preservar uma versdo ‘sem piramides’ do seu raster, fagca uma copia de seguranca antes do
célculo das mesmas.

13.2.5 Menu Histograma

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 - landcover | Pyramids

\'-...___ General

- Resolutions
. Description
- #H 1832x982
\aa Large resolution raster layers can slow navigation in QGIS. By = 3% 916 x 491
l# Transparency creating lower resolution copies of the data (pyramids) % 458x 246
. performance can be considerably improved as QGIS selects B 229x 123
/% Pyramids the most suitable resolution to use depending on the level of i 114 % 61
] zoom. You must have write access in the directory where the
& Histogram original data is stored to build pyramids.
(i Metadata Please note that building internal pyramids may alter the
original data File and once created they cannot be
removed!
Please note that building internal pyramids could corrupt
your image - always make a backup of your data First!
Overview format | External B |
Resampling method | Nearest Neighbour =R 0% Build pyramids
| Restore Default Style | | Save AsDefault || LoadStyle.. || Save Style ... |
| Help | _ Apply || Cancel || oK |

Figura 13.7: Menu Pirdmides o)

Layer Properties - cascais_map | Histogram

\'--.._ General

Raster Histogram

Style

800 000
|l 2 £00 000 !
liie Transparency < 200 000 Il
: & 300 000 11 B
Pyramids
sy @ 500000 = A0S
LT 100 000 _ e —e
n . 0
I mistogram 77—
P 0 50 100 150 200 250
|’ Metadata Pixel Value
—Band1 - Band2 - Band3
Set min/max style for |Band 1 2| Min|0 & Max|0 < | @ prefs/Actions~ |E|
| Restore Default Style | | Save As Default | | Load Style ... | Save Style ... |
| Help |  Apply || cancel |[ 0K |

)

Figura 13.8: Histograma Raster 42
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13.2.6 Menu Metadados

The Metadata menu displays a wealth of information about the raster layer, including statistics about each band in
the current raster layer. From this menu, entries may be made for the Description, Attribution, MetadataUrl and
Properties. In Properties, statistics are gathered on a ‘need to know’ basis, so it may well be that a given layer’s
statistics have not yet been collected.

Layer Properties - landcover copy | Metadata

-

' General w Description

: Title AVHRR Global Land Cover Classification
W style

Over thi past several years, researchers have
L_'ﬂ Transparency Abstract r

@ Pyramids Keyword list |landcover

I® Histogram Format | =
@ Metadata w Attribution
Title |Hansen, M., R. DeFries, J.R.G. Townshend, and R. Sohlberg

Url | http://glcf.umd.edu/data/landcover/index.shtml

| Restore Default Style | | Save As Default | | Load Style ... Save Style... |

_ Help | __Apply || Cancel || OK |

Figura 13.9: Metadados Raster )

13.3 Calculadora Matricial

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 Cf Add result to project checkbox, the result layer will automatically be added to the legend area and

can be visualized.

13.3.1 Exemplos

Convert elevation values from meters to feet

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:
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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 -
[ Add result to project
Operators
| + | i | sat || sin J | A || ages || ( |
, - | / J | cos || asin_ || tan || atam || ) |
| < | | > || = | <= il = | | AND | | OR |
Raster calculator expression
(elevation@1 >= 0) * elevation@1 * 3.28
Expression valid Cancel oK

Figura 13.10: Calculador Matricial )

"elevation@1l" *x 3.28

Usando uma mascara

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 + ("eleevation@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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cAPiTULO 14

Trabalhando com dados OGC

14.1 QGIS como Cliente de Dados OGC

O Consércio Geoespacial Aberto (OGC), € uma organizagdo internacional como mais de 300 organiza¢des em
todo mundo do tipo comerciais, sem fins lucrativos e de investiga¢do. Os membros desenvolvem e implementam
padrodes para os contetidos e servigos geoespaciais, processamento e troca de dados SIG.

Descrevendo um modelo basico de dados para elementos geograficos e um nimero crescente de especificacdes
estdo desenvolvidos para servir necessidades especificas para localizagdo interoperavel e tecnologia geoespacial,
incluindo o SIG. Mais informag@o € encontrada em http://www.opengeospatial.org/.

As espcificacdes OGC importantes suportadas pelo QGIS sao:
¢ WMS — Servigo de Mapas Web (Cliente WMS/WMTS)
* WMTS — Servico de Mosaicos de Mapa Web (Cliente WMS/WMTS)
* WFS — Servicos de Elementos Web (WF'S e WFS-T Cliente)

WEFS-T — Servigos de Elementos Web - Transacionais (WFS e WFS-T Cliente)
¢ WCS — Servigos de Cobertura Web (WCS Cliente)

e SFS — Elementos Simples para SQL (PostGIS Layers)

* GML — Linguagem de Marcadores Geografico

Os servicos OGC estdo a ser crescentemente usados para troca de dados geoespaciais de diferentes implemen-
tacdes SIG e armazenamento de dados. O QGIS consegue lidar com as especificagdes em baixo como cliente,
sendo SFS (através do suporte do fornecedor PostgreSQL/ PostGIS, veja Seccao PostGIS Layers).

14.1.1 Cliente WMS/WMTS

Visao Global do Suporte WMS

O QGIS actualmente pode funcionar como cliente WMS que entende servidores WMS 1.1, 1.1.1 e 1.3. Foi
particularmente testado contra servicos publicos de acesso como os DEMIS.

Os servidores WMS funcionam através de pedidos pelo cliente (ex.: QGIS) para mapas matriciais com uma dada
extensdo, conjunto de camadas, estilos de simbolizagdo, e transparéncia. O servidor WMS de seguida consulta
as suas fontes de dados locais, matricializa num mapa e manda de volta ao cliente em formato matricial. Para o
QGIS isto tipicamente vem em JPEG ou PNG.

WMS € um servigo REST genérico (Estado de Transferéncia Representativo) mais que um Servico Web comple-
tamente fundido.Como tal, pode realmente obter os URLs gerados pelo QGIS e uséd-los num navegador da web
para recuperar as mesmas imagens que o QGIS usa internamente. Isto pode ser ttil para resolver problemas, uma
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vez que existem vdarias marcas de servidores WMS no mercado e todos eles t€m a sua prépria interpretacao da
norma WMS.

As camadas WMS podem ser adicionadas facilmente, desde que conheca o acesso URL para o servidor WMS,
tenha uma ligac@o de servigo a esse servidor, e o servidor compreenda HTTP como um mecanismos de transporte
de dados.

Visao Global do Suporte WMTS

O QGIS pode também agir como um cliente WMTS. O WMTS € um padrdo OGC para a distribui¢do de conjuntos
de mosaicos de dados geoespaciais. Isto ¢ uma forma mais rdpida e mais eficiente para distribuir dados que o WMS
porque com 0 WMTS os conuntos de mosaicos sdo pré-gerados e o cliente apenas faz pedidos de transmissdo dos
mosaicos e ndo os produz. Um pedido tipico do WMS envolve a geragdo e transmissdo de dados. Um exemplo
conhecido de um padrdo n2o-OGC para a visualizag@o de mosaicos de dados geoespaciais € o Google Maps.

De maneira a exibir os dados a vdrias escalas perto do que o utilizador queira ver, os conjuntos de mosaicos WMTS
s@o produzidos em vérios diferentes niveis de escala e sdo disponibilizados para o cliente SIG a seu pedido.

Este diagrama ilustra o conceito dos conjuntos de mosaicos

Coarse Resolution
Highest scale
denominator

Detailed Resolution D D D E”:l'
donominator OO0t

Figura 14.1: Conceito dos conjuntos de mosaicos do WMTS

Os dois tipos de interfaces WMTS que o QGIS suporta sdo via Key-Value-Pairs (KVP) e RESTful. Estas duas
interfaces sdo diferentes e necessita especifica-los ao QGIS de forma diferente.

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"

Um exemplo deste tipo de enderego é

http://opencache.statkart.no/gatekeeper/gk/gk.open_wmts?\
service=WMTS&request=GetCapabilities

A camada topo2 funciona lindamente para testar neste WMTS. Adicionando esta linha e texto indica que é um
servico web WMTS que devera ser usado em vez de o servico WMS.

2. O servico WMTS RESTful torna-se uma forma diferente, ¢ um URL simples, a forma recomendada pela
OGC é:

{WMTSBaseURL}/1.0.0/WMTSCapabilities.xml
Este formato ajuda-o a reconhecer que isto € um endereco RESTful. O WMTS RESTful é acedido no QGIS

adicionando simplesmente o endereco na configuragdo do WMS no campo do URL da forma. Como exemplo para
um mapa base Austriaco deste tipo de endereco € http://maps.wien.gv.at/basemap/1.0.0/WMTSCapabilities.xml.
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Note: Pode encontrar alguns servicos antigos chamados de WMS-C. Esses servicos sdo muito
semelhantes a0 WMTS com a mesma finalidade mas trabalham ligeiramente diferente). Pode geri-

los da mesma forma que faz nos servicos WMTS. Apenas adicione ?tiled=true no final do url. Veja
http://wiki.osgeo.org/wiki/Tile_Map_Service_Specification para mais informagdes sobre esta especificacao.

Quando 1€ o WMTS pode muitas vezes pensar em WMS-C.

Seleccionando os Servidores WMS/WMTS

Na primeira vez que usa o elemento WMS no QGIS, ndo existem servidores definidos.

. . & Adici da WMS
Comece clicando no botédo ‘*—d icionar camada

cionar Camada WMS ....

na barra de ferramentas, ou através do menu Camada — Adi-

A janela Adicionar Camada(s) do Servidor para adicionar camadas dos servidores WMS aparecem. Pode
adicionar alguns servidores para brincar clicando no botd0 [Adicionar servidores padrdes] . Isto ird adicionar
dois servidores WMS demonstracdo para que possa usar, os servidores WMS do DM Solutions Group e
Lizardtech. Para definir uma novo servidor WMS no separador Camadas, seleccione o botdo [Novo] . De
seguida introduza os parametros de ligacdo que deseja para o Servidor WMS, como estd listado na table_ OGC_1:

Nome Um nome para esta ligacdo. Este nome serd usado para a lista de LigacGes do Servidor para
que possa distingui-la de outros Servidores WMS.

URL URL do servidor que fornece os dados. Isto deverd ser um nome de alojamento vélido — o
mesmo formato que ird usar para abrir a ligacao telnet ou o ping a um alojamento.

Utilizador Nome de Utilizador para aceder a um Servidor WMS protegido. Este pardmetro € opcional.

Palavra-chave Palavra-chave para autenticacio bésica no Servidor WMS. Este pardmetro é opcional.

Ignorar & Ignorar GetMap URI reportado nas capacidades. Use um URI dado em cima para o

GetMap URI campo URL.

Ignorar A Ignorar GetMap URI reportado nas capacidades, use um URI dado em cima para o

GetFeaturelnfo | campo URL.

URI

Tabela 1 OGC : Parametros de Ligacdo do WMS

Se precisar de configurar um servidor proxy para receber servicos WMS da internet, pode adicionar o seu servidor
proxy nas opgdes. Escolha o menu Configuracdes — Opgoes e clique no separador Rede & Proxy. De seguida

pode adicionar as suas configuragdes de proxy e activd-las configurando o g Use o proxy para acesso web.

Certifique-se que seleccionou o tipo proxy correcto da lista de menu Tipo de Proxy ' i B

Uma vez a nova ligacdo do Servidor WMS for criada, serd preservada para sessdes futuras do QGIS.

Tip: Ligar URLs dos Servidores WMS

Certifique-se, que quando introduzir o URL do servidor WMS, seja o URL base. Por exemplo, ndo deve ter
fragmentos como request=GetCapabilities ouversion=1.0.0 no seu URL.

Carregando as camadas WMS/WMTS

Uma vez preenchido os parimetros com sucesso pode usar o botdo [Ligar] para responder as capacidades do
servidor seleccionado. Isto inclui a codificacdo da imagem, Camadas, Estilos de Camadas, e Projec¢des. Uma vez
que isto € uma operacdo de rede, a velocidade de resposta depende da qualidade da ligacdo da sua rede ao servidor
WMS. Enquanto faz a transferéncia de dados do servidor WMS, o progresso da transferéncia € visualizada no
canto inferior esquerdo da janela do WMS.

O seu ecrd ird ficar parecido um pouco como figure_OGR_1, que mostra a resposta fornecida pelo servidor WMS
do DM Solutions Group.

Codificacao da Imagem
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o Add Layer(s) from a Server

Layers | Layer Order | Tilesets | Server Search
| DM Solutions GMap &
[ Connect I | New || Edit || Delete | | Load || sSave | | Adddefaultservers |
ID ¥ MName Title Abstract
v 0 DEMO GMap WMS... This demonstration server was setup by DM Solutions Gr...
1 bathymetry  Elevation/B...
> 2 land_Fn Foreign Lands
>4 park Parks
() drain_fn Water
> 8 drainage Drainage
> 10 prov_bound Province
> 12 fedlimit Federal Limit
B 1A rail Dailraade ot

Image encoding
@® PNG (O PNG24 () JPEG () GIF (O TIFF

Options (0 coordinate reference systems available)

Layer name
Tile size

Feature limit For GetFeaturelnfo 10

| Help | Add | Close |

Select layer(s)

Figura 14.2: Janela para adicionar servidores WMS, mostra as camadas disponiveis s}
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A seccdo Codificagdo de Imagem agora apresenta uma lista de formatos suportados pelo cliente e servidor. Escolha
de acordo com as exigé€ncias de precisdo da sua imagem.

Tip: Codificacdo da Imagem

Tipicamente ird encontrar servidores WMS que oferecem a escolha da codificacdo de imagem JPEG ou PNG.
O JPEG € um formato de perda de compressdo, enquanto que o PNG reproducio fielmente os dados brutos do
matricial.

Use JPEG se espera dados WMS para fotografia na natureza e/ou nio se importa da perda de alguma qualidade na
imagem. Este tipico trade.off reduz em 5 vezes o requerimento de transferéncia comparado ao PNG.

Use o PNG se necessitar representacdes precisas dos dados originais, € nao se importa dos requerimentos de
transferéncia de dados.

Opcoes

O campo Opgdes fornece um campo de texto onde pode adicionar Nome da Camada para a camada WMS. Este
nome ird ser apresentado na legenda apds carregamento da camada.

Em baixo do nome da camada pode definir Tamanho do mosaico, se quiser configurar os tamanhos do mosaico
(ex.: 256x256) para dividir o pedido do WMS em pedidos mudltiplos.

O Limite de elementos para GetFeaturelnfo define quais os elementos do servidor para consulta.

Se seleccionou um WMS da lista, um capo com a projeccdo padrdo, fornecida pelo mapserver, aparece. Se o
botdo [Change...] estd activo, pode clicar e mudar para a projec¢do padrdo do WMS para outro SRC fornecido
pelo Servidor WMS.

Ordem das Camadas

O separador Ordem de Camada tem uma lista das camadas seleccionadas disponiveis do WMS actual ligado.
Poder4 reparar que algumas camadas expansiveis, isto significa que a camada pode ser exibida na escolha dos
estilos de imagem.

Pode seleccionar vdrias camadas de uma sé vez, mas apenas um estilo de imagem por camada. Quando vdrias
camadas sio seleccionadas, elas serdo combinadas no Servidor WMS e transmitido ao QGIS de uma sé vez.

Tip: Ordenaciao das Camadas WMS

As camadas WMS renderizadas por um servidor sio sobrepostas na ordem da lista da sec¢do de Camadas, de cima
para baixo da lista. Se quiser alterar a ordem de sobreposi¢do, pode usar o separador Ordem de camadas.

Transparéncia

Nesta versdo do QGIS, a configuracdo Transparéncia Global da Propriedades da Camada esta codificado para
estar sempre ligado, quando disponivel.

Tip: Transparéncia da Camada WMS

Disponibilidade da transparéncia da imagem do WMS depende da codificagdo da imagem usada: PNG e GIF
suportam transparéncia enquanto que o JPEG deixa como nao suportado.

Sistema de Coordenadas Referéncia
O Sistema de Coordenadas Referéncia (SRC) € a terminologia OGC para uma projec¢do QGIS.
Cada Camada WMS pode ser apresentada em multiplos SRC, depedendo da capacidade do servidor WMS.

Para escolher o SRC seleccione [Alterar...] e a janela semelhante a da Figura Projec¢do 3 na Trabalhando com
Projecgoes aparecerd. A diferenga principal com a versdo do WMS do ecra € que neste apenas os SRC suportados
apareceram no Servidor WMS.
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Pesquisa de servidor

Dentro do QGIS pode pesquisar por servidores WMS. Figure_ OGC_2 mostra o separador Pesquisar Servidor com
a janela Adicionar Camada(s) do Servidor.

- Add Layer(s) from a Server

Layers Server Search
osMm search
Title

Live Haiti OSM WMS via Mapnik live osm data via tile2.dbseo.col

Geofabrik Tools: OSM Inspector (Addresses) OSM Inspector is a debugging &

OSM Latvia data OSM Latvia data

OosM WMS

OpenStreetMap-WMS WMS-Demo fiir OSM-Daten Ger

OpenStreetMap-WMS Graustufenvariante WMS-Demo flr OSM-Daten Ger

OSM_Basic Open Street Map

OSM_Basic Open Street Map

UMN MapServer Landcover This is the UMN MapServer appl

v

Help Close

Select layer(s)
Figura 14.3: Janela de pesquisa de servidores WMS depois de algumas palavras-chave s}

Como pode ver é possivel introduzir uma cadeia de texto de pesquisa no campo de texto e pressionar o botdo
[Pesquisar]. Apods pouco tempo o resultado da pesquisa serd preenchido na lista debaixo do campo de texto.
Procure a lista de resultados dentro da tabela. Para visualizar os resultados, seleccione uma entrada da tabela,
prima o botdo [Adicionar a linha seleccionada a lista WMS] e mude para o separador Camadas. O QGIS
automaticamente actualiza a sua lista de servidores e o resultado seleccionado da pesquisa estd disponivel na lista
de servidores WMS guardados no separador Camadas. Apenas precisara de pedir a lista de camadas clicando no
botdo [Ligar]. Esta opcdo € especialmente ttil quando quer pesquisar mapas por palavras-chave especificas.

Basicamente esta op¢ao é um frontend para a API do http://geopole.org.

Mosaicos

Ao usar Servicos WMTS (WMS em cache) como

http://opencache.statkart.no/gatekeeper/gk/gk.open_wmts?\
service=WMTS&request=GetCapabilities

pode procurar através do separador Conjuntos de Mosaicos dados pelo servidor. Informacio adicional como o
tamanho do mosaico, formatos e SRC suportados estdo na lista desta tabela. Em combinacgido com esta caracteris-
tica pode usar a escala da quadricula do Configuracées — Painéis (KDE e Windows) ou Ver — Painéis (Gnome
e MacOSX) e de seguida escolha Escala da quadricula, que dé escalas disponiveis do servidor de mosaicos com
uma barra de deslizamento acoplada.
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Usando a Ferramenta Identificar

Uma vez adicionado o servidor WMS, e se qualquer camada do servidor WMS € consultdvel, pode usar a ferra-

menta Identificar para seleccionar o pixel do enquadramento do mapa. A consulta é feita ao servidor WMS para
cada seleccdo feita. Os resultados da consulta vém na forma de um texto plano. A formatacgdo desse texto depende
do servidor WMS particular usado. Selec¢iao do formato

Se multiplos formatos sdo suportados pelo servidor, uma caixa de combinagdo com os formatos suportados é
automaticamente adicionado aos resultados da janela de identificacio e o formato seleccionado ird armazenar no
projecto para a camada. Suporte do formato GML

A ferramenta Identificar gyporta respostas do Servidor WMS (GetFeatureInfo) no formato GML (é chamado de
Elemento no GUI dolqgl neste contexto). Se o formato “Elemento” for suportado pelo servidor e seleccionado,
os resultados da ferramenta Identificar sdo elementos vectoriais como normais camadas vectoriais. Quando um
elemento € seleccionado na drvore, € destacada no mapa e pode ser copiada para a drea de transferéncia e colada

noutra camada vectorial. Veja o exemplo da instalacdo em baixo do UMN Mapserver para suportar o formato
GML GetFeaturelnfo.

# in layer METADATA add which fields should be included and define geometry (example) :

"gml_include_items" "all"
"ows_geometries" "mygeom"
"ows_mygeom_type" "polygon"

# Then there are two possibilities/formats available, see a) and b):

# a) basic (output is generated by Mapserver and does not contain XSD)
# in WEB METADATA define formats (example):
"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"

Propriedades de Visualizacao

Uma vez ter adicionado o servidor WMS, pode ver as suas propriedades clicando com o direito do rato na legenda,
e seleccionando Propriedades. Separador de Metadados

O separador Metadados exibem a riqueza de informagdo sobre o servidor WMS, geralmente recolhidos a partir
da declaracdo de de Capacidades devolvidos a partir desse servidor. Muitas das definicdes podem ser removidas
através da leitura dos padroes WMS (veja OPEN-GEOSPATIAL-CONSORTIUM Literatura e Referéncias Web),
mas aqui estdo algumas defini¢cdes uteis:

* Propriedades do Servidor
— Versao do WMS — Versao do WMS suportada pelo servidor.

— Formatos de Imagem — A lista de MIME-types que o servidor pode responder com o desenho do
mapa. O QGIS formata qualquer que seja as bibliotecas Qt subjacentes que foram construidas, que é
pelo menos tipicamente a image/png e image/ jpeg.

— Formatos de Identidade — A lista dos MIME-types do servidor pode responder quando usa a ferra-
menta identificar. Actualmente o QGIS suporta o tipo text-plain.

* Propriedades da Camada
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— Seleccionado — Querendo ou nio esta camada seleccionado quando o seu servidor foi adicionado a
este projecto.

— Visivel — Seja ou ndo essa camada esta é seleccionada como visivel na legenda. (Ainda nio é usado
nesta versao do QGIS.)

— Pode Identificar — Camada que retorna ou ndo resultados através do uso da ferramenta Identificar.

— Pode ser Transparente — Quando uma camada pode ou ndo pode ser renderizada com transparéncia.
Esta versao do QGIS ird sempre usar a transparéncia se esta € Sim e a codificagcdo da imagem suportar
transparéncia

— Permite Aproximar — Quando uma camada pode ou ndo pode ser ampliada neste servidor. Esta
versdo do QGIS assume que todas as camadas WMS t€m esta definida como Sim. Camadas deficientes
podem ser renderizadas de forma estranha.

— Contagem em cascata — Os servidores WMS pode funcionar como proxy para outros servidores
WMS para obter dados matriciais para uma camada. Esta entrada mostra quantas vezes o pedido para
esta camada € avancada por peer nos servidores WMS para o resultado.

— Largura Fixa, Altura Fixa — Quando uma camada pode ou nao pode ter dimensdes de pixeis da
fonte fixadas. Esta versdo QGIS assume que todas as camadas WMS t€m esta defini¢do como nada.
Camadas deficientes podem ser renderizadas de forma estranha.

— Caixa de Enquadramento WGS 84 — A caixa de enquadramento desta camada, nas coordenadas
WGS 84. Alguns servidores 