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CHAPTER 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.

Os detalhes, dados e resultados neste documento podem ter sido escritos e verificados para melhorar o conheci-
mento e a responsabilidade dos autores e editores. No entanto, erros relativos ao contetido sdo possiveis.

Portanto, os dados ndo estdo sujeitos a quaisquer direitos ou garantias. Os autores, editores e editoras nio tém
qualquer responsabilidade por falhas e suas consequéncias. Vocé é sempre bem-vindo para relatar possiveis erros.

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/.

Links neste Documento

Este documento contém links internos e externos. Clicando sobre um link interno move-se dentro do documento,
ao clicar em um link externo abre um endereco de internet. Em formato PDF, links internos e externos sio
mostradas em azul e sdo tratados pelo navegador do sistema. Em formato HTML, o navegador exibe e trata ambos
de forma idéntica.

Usuario, Instalacao e Codigo Guia dos Autores e Editores:

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

Permissdo é garantida para copia, distribui¢cdo e/ou modificagdo deste documento sobre os termos da Licenca
de Documentagdo Livre GNU, Versdo 1.3 ou versdo mais recente publicada pela Fundagdo Software Livre; sem
Secdes Invariantes, sem textos de Capa e sem textos de Contra-Capa. A cdpia da licenga € incluida no Apéndice
GNU Licenca de Documentagdo Gratuita.



http://www.qgis.org
https://github.com/qgis/QGIS-Documentation
http://www.qgis.org/en/docs/
http://www.qgis.org/wiki/
http://www.qgis.org
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CHAPTER 2

Convencoes

Esta sec@o descreve os estilos uniformes que serdo utilizados ao longo deste manual.

2.1

Convencoes da Interface Grafica

Os estilos convengdo da GUI, s@o destinados a similar a aparéncia grafica. Em geral, um estilo vai refletir a
aparéncia, para que um usudrio possa verificar visualmente a GUI e encontrar algo semelhante com as instrugdes
no manual.

Menu Opc¢des: Camada — Adicionar uma camada Raster ou Configuracdes — Barra de Ferramentas —
Digitalizar

Tool: FD Add a Raster Layer

Botao : [Salvar como padrao]
Caixa de didlogo Titulo: Propriedades da camada

Aba: Geral
Caixa de selecdo: . Renderizar
Radio Button: &/ Postgis SRID '/ EPSG ID

Select a number: 1.2 ¢

Select a string: )

Browse for a file: =

Border | (NN | ~

Select a color:

———

Barra deslizante: =

Input Text: Display name |lakes.shp|

Uma sombra indica um componente GUI clicavel.

2.2

Convencoes do Texto ou Teclado

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

Hyperlinks: http://qgis.org

A Combinagdo das teclas: Press Ct r1+B, ou seja, pressione e segure a tecla Ctrl e, em seguida, pressione
atecla B.
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* Nome de um arquivo: lakes.shp
* Nome de uma classe: NewLayer
* Método: classFactory
¢ Servidor: myhost.de
e Texto de Usudrio: ggis —-help
Linhas de c6digo serdo indicadas por uma fonte de tamanho fixo:

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

2.3 Instrucoes especificas da Plataforma

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

Grandes quantidades de texto podem ser formatados com uma lista:

o & Faz isso

+ £7 Faz aquilo

o X Faz outro

ou um pardgrafo:

& X Faz isso, isso e isso. Entdo faz isso, iSso € iSso e 1SS0, iSSO € 1SS0, € 1SS0, 1SS0 € iSSO.

£7 Faz aquilo. E faz 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 e aquilo.

Imagens que aparecem ao longo do guia do usudrio foram criadas em diferentes plataformas, a plataforma é
indicada pelo icone especifico da plataforma no final da legenda da figura.

6 Chapter 2. Convengodes



CHAPTER 3

Preambulo

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

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

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

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

Dica: Atualizacio da Documentacio

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

Feicoes

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 vetoriais e matriciais em diferentes formatos e projecdes sem conversdo para um
formato interno ou comum. Os formatos suportados incluidos sdo:

4.2

Tabelas ativadas espacialmente e visualizagdo usando PostGIS, SpatialLite e MS SQL Spatial, Oracle Spa-
tial, formatos vetoriais suportados pela biblioteca OGR instalada, incluindo arquivos de forma ESRI, Map-
Info, SDTS, GML e muitos mais. Consulte a seco Trabalhando com Dados Vetoriais.

Formatos de imagens e Raster suportados pela biblioteca GDAL instalada (Geospatial Data Abstraction
Library), como GeoTIFF, ERDAS IMG, ArcInfo ASCII GRID, JPEG, PNG e muitos mais. Consulte a
secdo Trabalhando com Dados Raster.

Dados vetoriais e raster GRASS para base de dados GRASS (location.mapset). Ver secdo Integracdo com
SIG GRASS.

Servidores de dados espaciais online como Servicos Web OGC, incluem WMS, WMTS, WCS, WES, e
WES-T. Ver secdo Trabalhando com dados OGC.

Exploracao de dados e compositores de mapas

Vocé pode compor mapas e interativamente explorar dados espaciais com uma interface grafica amigéavel. As
muitas ferramentas tteis disponiveis na GUI incluem:

QGIS browser

Reprojecdo On-the-fly
Gerenciador BD
Compositor de Mapas
Painel de Vista Global
Marcadores espaciais
Ferramentas de anotacdo
Identificar/selecionar feicoes
Editar/ver/procurar atributos

Data-defined feature labeling




QGIS User Guide, Versao 2.8

» Ferramentas de simbologia raster e vetorial dado definido
* Compositor de Atlas com camada grade
* rétulos de Norte, barra de escala e copyright para o mapa

* Suporte para salvamento e restaura¢do de projetos

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:
* Ferramentas de digitaliza¢@o para formatos suportados OGR e camadas vetoriais GRASS
* Habilitado para criar e editar camadas vetoriais shapefile e GRASS
* Complemento Georreferenciador para geocodificar imagens

» Ferramentas de GPS para importar e exportar formatos GPX, e converter outros formatos GPS para GPX
ou baixar/carregar diretamente para uma unidade GPS (No Linux, usb: pode ser adicionado na lista de
dispositivos GPS.)

* Suporte para visualizagao e edi¢cdo de dados OpenStreetMap

* Habilitado para criar tabelas de base de dados espaciais a partir de shapefiles com complemento Gerenciador
BD

* Tratamento melhorado de tabelas de bases de dados espaciais
» Ferramentas para gerenciamento de tabelas de atributos vetoriais
* Opgao para salvar as imagens como imagens georreferenciadas

 ferramenta de exportagcdo DXF com recursos aprimorados para exportar estilos e complementos para exe-
cutar funcdes CAD-like

4.4 Analyse data

You can perform spatial data analysis on spatial databases and other OGR- supported formats. QGIS currently
offers vector analysis, sampling, geoprocessing, geometry and database management tools. You can also use
the integrated GRASS tools, which include the complete GRASS functionality of more than 400 modules. (See
section Integracdo com SIG GRASS.) Or, you can work with the Processing Plugin, which provides a power-
ful 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 WFS 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 Extend QGIS functionality through plugins

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

10 Chapter 4. Feicoes
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4.6.1 Complementos Core

Complementos incluidos no programa

1. Captura de Coordenadas (Captura coordenadas com o mouse em diferentes SRC’s)
DB Manager (Exchange, edit and view layers and tables; execute SQL queries)
Conversor Dxf2Shp (Converte arquivos DXF para shapefiles)
eVIS (Visualiza eventos)
fTools (Analiza e gerencia dados vetoriais)
GDALTools (Integrate GDAL Tools into QGIS)
Georeferenciador GDAL (Adiciona a informacdo de projecdo usando raster GDAL)
Ferramentas de GPS (Carrega e importa dados de GPS)
GRASS (Integra o SIG GRASS)

o ® N kLW N

_
e

Mapa de calor (Gera uma mapa de calor raster a partir de dados de pontos)

[
—

. Complemento Interpolacdo (Interpolagdo baseada em vértices de uma camada vetorial)

—
[\

. Cliente do Catalogo Metabusca

J—
w

. Edicdo Offline (Permitir a edi¢do offline e sincroniza¢do com bancos de dados)

_.
»

Oracle GeoRaster Espacial

—_
9

. Processamento (anteriormente chamado SEXTANTE)

—_
[*)}

. Andlise de terreno (Analise de terreno baseada em raster)

—
3

. Caminho mais curto (Analisa uma rede com caminho mais curto)

—_
o]

. Complemento de Consulta Espacial

. SPIT (Import shapefiles to PostgreSQL/PostGIS)

[ I
S O

Verificador de topologia (Encontra os erros topolégicos em camadas vetoriais)

[\
—_

. Complemento Estatistica Zonal (Calcule contagem, soma e média de um raster para cada poligono de uma
camada vetorial)

4.6.2 Complementos 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
Didlogo de Complementos.

4.7 Console Python

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

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

4.7. Console Python 11
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4.8 Problemas conhecidos

4.8.1 Limitacao no numero de arquivos abertos

Se vocé estd abrindo um grande projeto QGIS e vocé tem certeza de que todas as camadas sdo vélidas, mas
algumas camadas sdo sinalizadas como ruim, voc€ provavelmente ird se confrontar com esta questdo. O Linux
(e outros sistemas operacionais, da mesma forma) tem um limite de arquivos abertos por processo. Limites de
recursos por processo e hereditaria. O comando ulimit, que € um shell integrado, muda os limites apenas para
o processo de shell atual; o novo limite serd herdado por quaisquer processos filhos.

Vocé pode ver todos os atuais limites de informagdes digitando

user@host:~$ ulimit -aS

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

user@host:~$ ulimit -Sn

Para alterar os limites para uma sessao existente, vocé pode ser capaz de usar algo como

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

Para fixar isso sempre

Na maioria dos sistemas Linux, limites de recursos s3o definidos no login pelo mddulo
pam_limits de acordo com as definicdbes contidas no /etc/security/limits.conf ou
/etc/security/limits.d/*.conf. Vocé serd capaz de editar os arquivos, se vocé€ tem privilégios
de root (também via sudo), mas vocé vai precisar fazer login novamente para que as alteracdes tenham efeito.

Mais informacgdes:

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

What’s new in QGIS 2.8

Esta versdo contém novas caracteristicas e se estende a interface de programacgio com respeito as versdes anteri-
ores. Se recomenda que utilize esta versdo sobre as versdes anteriores.

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

5.1 Application

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

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

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

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

a get and transform geometry function was added for using expressions

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

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

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

* Measure Tools: change measurement units possible

5.2 Data Providers

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

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

¢ Advanced Digitizing:

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

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

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

5.4 Map Composer

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

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

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

* optionally store layer styles

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

5.5 Plugins

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

5.6 QGIS Server

 Python plugin support

5.7 Symbology

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

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

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

5.8 User Interface

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

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

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

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

» Usar dados SIG que ja possuo
¢ Download sample data from http://qgis.org/downloads/data/qgis_sample_data.zip

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

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

y p g p
deb or dmg. To use the sample dataset, download the file ggis_sample_data as a ZIP archive from
http://qgis.org/downloads/data and unzip the archive on your system.
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The Alaska dataset includes all GIS data that are used for examples and screenshots in the user guide; it also
includes a small GRASS database. The projection for the QGIS sample dataset is Alaska Albers Equal Area with
units feet. The EPSG code is 2964.

PROJCS["Albers Equal Area'",
GEOGCS["NAD27",
DATUM["North_American_Datum_1927",
SPHEROID(["Clarke 1866",6378206.4,294.978698213898,
AUTHORITY ["EPSG","7008"]1],
TOWGS84([-3,142,183,0,0,0,01,
AUTHORITY["EPSG","6267"]1],
PRIMEM["Greenwich", O,
AUTHORITY["EPSG","8901"17,
UNIT["degree",0.0174532925199433,
AUTHORITY ["EPSG","9108"]],
AUTHORITY["EPSG","4267"17,
PROJECTION["Albers_Conic_Equal_Area"],
PARAMETER|["standard_parallel_1",55],
PARAMETER|["standard_parallel 2", 6517,
PARAMETER["latitude_of_ center",50],
PARAMETER(["longitude_of_ center",-1547,
PARAMETER["false_easting",0],
PARAMETER["false_northing",0],
UNIT["us_survey_feet",0.3048006096012192]]

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

6.3 Sample Session

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

6.3.1 Start QGIS

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

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

. X Double click the icon in your Applications folder.

6.3.2 Load raster and vector layers from the sample dataset

1. Click on the 'D Add Raster Layer joqp

2. Navegue até a pasta ggis_sample_data/raster/, selecione o arquivo ERDAS IMG
landcover. img e clique [Abrir].

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

4. Now click on the ¥gg Add Vector Layer joqp

5. L&! File should be selected as Source Type in the new Add vector layer dialog. Now click [Browse] to select
the vector layer.
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6. Browse to the folder qgis_sample_data/gml/, select ‘Geography Markup Language [GML] [OGR]

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

7. Zoom in a bit to your favorite area with some lakes.
8. De duplo clique na camada 1akes da legenda do mapa para abrir o didlogo Propriedades

9. Clique na janela Estilo e selecione um preenchimento de cor azul.

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

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

the left, checking g Draw text buffer and choosing 3 as buffer size.
12. Clique [Aplicar]. Confira se o resultado ficou bom e clique finalizar [OK].

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

6.4 Starting and Stopping QGIS

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

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

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

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

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

6.5 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
gqgis ——help onthe command line. The usage statement for QGIS is:

ggis —--help

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

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

OPTION:
——-snapshot filename] emit snapshot of loaded datasets to given file
--width width] width of snapshot to emit
——height height] height of snapshot to emit
—-lang language] use language for interface text

[

[

[

[

[-—project projectfile] load the given QGIS project
[-—extent xmin,ymin,xmax,ymax] set initial map extent
[-—nologo] hide splash screen
[
[
[
[
[
[

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

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

—-—-configpath path] use the given path for all user configuration

——code path] run the given python file on load
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[-—defaultui] start by resetting user ui settings to default
[--help] this text

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

Dica: 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 op¢do permite que possa criar uma captura de ecra no formato PNG da visdo atual. Isto vem a calhar quando
tem vdrios projetos e quer gerar capturas de tela 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, ——1ang=1it starts QGIS in italian localization.

Opcao da linha de comandos ——projeto

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

Use esta opcdo para iniciar com uma extensdo de mapa especifica. Necessita adicionar uma quadro delimitador
da sua extensdo na seguinte ordem, seguido por uma virgula:

——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

Se vocé tiver problemas ao iniciar os complementos, poderd evitar iniciar-los com essa opgdo. Estardo sendo
disponiveis depois no gerenciador de complementos.

Opcao de linha de comando ——customizationfile

Usando este argumento de linha de comando, vocé pode definir um arquivo GUI personalizado, que serd aplicado
ao iniciar.

Opcao da linha de comandos ——nocustomization

Usando este argumento de linha de comando, um arquivo GUI personalizado existente, ndo serd aplicado ao
iniciar.

Opcao da linha de comandos ——optionspath

You can have multiple configurations and decide which one to use when starting QGIS with this option. See
Opc¢oes to confirm where the operating system saves the settings files. Presently, there is no way to specify a file

to write settings to; therefore, you can create a copy of the original settings file and rename it. The option specifies
path to directory with settings. For example, to use /path/to/config/QGIS/QGIS2.ini settings file, use option:
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—-—-optionspath /path/to/config/

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.

Opcao de linha de comandos ——cédigo
This option can be used to run a given python file directly after QGIS has started.
Por exemplo, quando se tem um arquivo python chamado 1oad_alaska.py com o seguinte conteido:

from ggis.utils import iface

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

iface.addRasterLayer (raster_file, layer_name)

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

6.6 Projetos

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¢ées). QGIS can save the

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

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

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

O tipo de informagao salva num arquivo de projeto inclui:
* Camadas adicionadas
e Which layers can be queried
 Layer properties, including symbolization and styles
* Projecdo para a vista do mapa
+ Ultima extensio visualizada
* Compositores de Impressdo
* Print Composer elements with settings
* Print Composer atlas settings
* Digitizing settings
* Table Relations
* Project Macros
* Project default styles

¢ Plugins settings

QGIS Server settings from the OWS settings tab in the Project properties

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

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

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

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

6.7 Arquivo de Saida

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

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

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

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

QGIS GUI

When QGIS starts, you are presented with the GUI as shown in the figure (the numbers 1 through 5 in yellow
circles are discussed below).
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Layers @®
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B water
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I Deciduous Needleleaf Forest
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Open Shrubland
M Grassland

Cropland
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[ Urban and Built

Layers ‘ Layer order | Browser

"
¥ Coordinate: [ 133315,7398984 | scale [5.000.000 | * | Rotation: |0.0 - | ©& Render &) EPSG:2964 (OTF) Q§)

Figure 7.1: QGIS GUI with Alaska sample data Is}

Nota: Suas decoragdes de janela (barra de titulo, etc) podem parecer diferentes dependendo do seu sistema
operacional e gerenciador de janelas.

The QGIS GUI is divided into five areas:
1. Barra de Menu
2. Tool Bar
3. Map Legend
4. Visualizagdo do mapa
5. Barra de Status

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

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

Shortcuts....

Embora a maioria das op¢des de menu tem uma ferramenta correspondente e vice-versa, 0s menus ndo sao orga-
nizados exatamente como as barras de ferramentas. A barra de ferramentas que contém as ferramentas que estio
listadas depois de cada opg¢do habilitada no menu de entrada. Algumas opc¢des de menu aparecem somente se 0
complemento correspondente for carregado. Para mais informacdes sobre as ferramentas e barras de ferramentas,
consulte a secdo :ref: label_toolbars.

7.1.1 Projeto

Opcao de menu Atalho Referéncia Barra de Ferramentas
By
! New Ctrl+N ver Projetos Projeto
Open Ctrl+O ver Projetos Projeto
Novo a partir do modelo — ver Projetos Projeto
Open Recent — ver Projetos
=]
Save Ctrl+s ver Projetos Projeto
=]
Save As... Ctrl+Shift+S | ver Projetos Projeto
5@ Save as Image... ver Arquivo de Saida
DXF Export ... ver Arquivo de Saida
L New Print Composer Ctrl+P ver Compositor de Impressdo | Projeto
@ Composer manager ... ver Compositor de Impressdo | Projeto
Imprimir Compositores — ver Compositor de Impressdo
@Exit OGIS Ctrl+Q
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7.1.2 Editar

existente

Opcéao de menu Atalho Referéncia Barra de
Ferramentas
A Undo Ctrl+z ver Digitalizacdo Avancada Digitalizagdo
Avangada
4 Redo Ctrl+Shift+% ver Digitalizacdo Avancada Digitalizacdo
Avangada
= Cut Features Ctrl+X ver Digitalizar uma camada Digitalizagdo
existente
B Copy Features Ctrl+C ver Digitalizar uma camada Digitalizagdo
existente
% Paste Features Ctrl+v ver Digitalizar uma camada Digitalizacdo
existente
Colar feigcdo como — Veja Working with the Attribute
Table
oo
® [ Add Feature Ctrl+. ver Digitalizar uma camada Digitalizagdo
existente
% Move Feature(s) ver Digitalizar uma camada Digitalizacdo
existente
" Delete Selected ver Digitalizar uma camada Digitalizacdo
existente
O Rotate Feature(s) ver Digitalizacdo Avangada Digitalizacdo
Avancada
-
@ Simplify Feature ver Digitaliza¢do Avangcada Digitalizacdo
Avancada
(=)
L2 Add Ring ver Digitalizacdo Avancada Digitalizacdo
Avangada
% Add Part ver Digitalizacdo Avancada Digitalizacdo
Avangada
@, .. - o
LJ Fill Ring ver Digitalizacdo Avancada Digitalizacdo
Avangada
(@)
Ed Delete Ring ver Digitalizacdo Avancada Digitalizacdo
Avangada
8:8 Delete Part ver Digitaliza¢do Avangada Digitalizagdo
Avangada
E;D Reshape Features ver Digitalizacdo Avancada Digitalizagdo
Avangada
Offset Curve ver Digitaliza¢do Avangada Digitalizagdo
Avangada
% Split Features ver Digitalizacdo Avancada Digitalizacdo
Avangada
% Split Parts ver Digitalizacdo Avancada Digitalizacdo
Avangada
@ Merge Selected Features ver Digitalizacdo Avancada Digitalizacdo
Avangada
< Merge ATiT. of Selected Ver Digitatizacao Avancada [ Digjrali
og OECAITA s 9 Chater 7 §Gis Gul
eatures neada
P
/& Node Tool ver Digitalizar uma camada Digitalizacdo
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After activating & Toegle editing e for a layer, you will find the Add Feature icon in the Edit menu depend-
ing on the layer type (point, line or polygon).

7.1.3 Editar (extra)

Opcao de menu | Atalho | Referéncia Barra de Ferramentas

oo
® 1 Add Feature ver Digitalizar uma camada existente | Digitaliza¢do

Vo Add Feature ver Digitalizar uma camada existente | Digitalizacdo

Add Feature ver Digitalizar uma camada existente | Digitalizacdo
7.1.4 Ver

Opcao de menu Atalho Referéncia Barra de Ferramentas
{rj Pan Map Navegacgdo no Mapa
e

“ Pan Map to Selection Navegagdo no Mapa

&I’.!.’I Zoom In

2~ Zoom Out
Selecionar —

@% Identify Features
Medir —
Y

&8 Zoom Full
=
cLL’ ' Zoom To Layer

a3

2~ Zoom To Selection

&"El Zoom Last

&*D Zoom Next

@)
&= Zoom Actual Size
Decoragoes —
Preview mode —

Map Tips

3 New Bookmark

Show Bookmarks

(= |
B’ Refresh

Ctrl++

Ctrl+-

Ctrl+Shift+I

Ctrl+Shift+F

Ctrl+Jd

Ctrl+B
Ctrl+Shift+B

F5

ver Selecionar e desselecionar feicoes

ver Medicdo

ver decoragées

ver Favoritos Espaciais

ver Favoritos Espaciais

Navegagdo no Mapa

Navegagdo no Mapa
Atributos

Atributos
Atributos

Navegagdo no Mapa
Navegacdo no Mapa
Navegagdo no Mapa
Navegagdo no Mapa
Navegagdo no Mapa

Navegagdo no Mapa

Atributos
Atributos
Atributos

Navegagdo no Mapa

7.1. Barra de Menu
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7.1.5 Camada

Opcéo de menu Atalho Referéncia Barra de
Ferramentas
Create Layer — veja Criando novas camadas Gerenciar camadas
Vetoriais
Add Layer — Gerenciar camadas
Embed Layers and Groups ... ver Projetos animados
Add from Layer Definition
File ...
Copy style see Menu Estilo
o
Paste style see Menu Estilo
Open Attribute Table Veja Working with the Attribute Atributos
Table
¥ Toggle Editing ver Digitalizar uma camada Digitalizacdo
existente
=1 Save Layer Edits ver Digitalizar uma camada Digitalizacdo
existente
.-# Current Edits — ver Digitalizar uma camada Digitalizacdo
existente
Save as...

Save as layer definition file...
E Remove Layer/Group Ctrl+D

E Duplicate Layers (s)
Set Scale Visibility of Layers
Set CRS of Layer(s) Ctrl+Shift+Q
Set project CRS from Layer
Properties ...

Query...
ab
: Labeling
oo . .
0 Add to Overview Ctrl+Shift+d Gerenciar camadas

oo
€3 Add All To Overview

oo
Remove All From
Overview
& Show All Layers Ctrl+Shift+y Gerenciar camadas
"~ Hide All Layers Ctrl+Shift+H Gerenciar camadas

©

= Show selected Layers

“=" Hide selected Layers
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7.1.6 Configuracoes

Opcéo de menu Atalho

Referéncia

Barra de
Ferramentas

Painéis —
Barra de
Ferramentas —

Toggle Full Screen F 11

Mode

il Project Ctrl+ShiftH
Properties ...

Fiy
“6d Custom CRS ...

Gerenciador de
estilos...

RN Configure
shortcuts ...

AN Customization ...

veja Panels
veja Panels

and Toolbars
and Toolbars

bver Projetos

ver Sistema

de Referéncia de Coordenadas

personalizado
ver Presentation

ver Personalizacdo

RN Options ... ver Opg¢oes
Snapping Options ...
7.1.7 Complementos
Opcao de menu Atalho Referéncia Barra de Ferramentas
@ Manage and Install Plugins ... ver Didlogo de Complementos
Python Console Ctrl+Alt+P

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

7.1.8 Vetor

Opcao de menu

Atalho

Referéncia

Barra de
Ferramentas

Open Street Map —

ﬁ Ferramenta de Andlise —
& Ferramenta de pesquisa —

gt
Ferramenta de Geoprocessamento
%

“@ Ferramenta de Geometria —

% Ferramenta de Gerenciamento de
Dados —

veja Carregando vetores
OpenStreetMap

ver Complemento fTools
ver Complemento fTools

ver Complemento fTools

ver Complemento flools

ver Complemento fTools

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

7.1.9 Raster

Opcao de menu Atalho

Referéncia

Barra de Ferramentas

Raster calculator ...

see Calculadora Raster

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

7.1. Barra de Menu
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7.1.10 Base de dados

Opcgéo de menu | Atalho

Referéncia

Barra de Ferramentas

Database —

see Complemento Gerenciador BD

Database

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

7.1.11 Web

Opcéo de menu | Atalho

Referéncia

Barra de Ferramentas

Metasearch

see Catdlogo do Cliente MetaBusca

Web

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

7.1.12 Processamento

Opcao de menu Atalho Referéncia Barra de
Ferramentas

{Ej} Toolbox veja A caixa de ferramentas
4 Graphical veja O modelador grdfico
Modeler ...
; History and log veja Gerenciador do historico

“a Options ... veja Configurando a infraestrutura do

processamento

3 . :
B Results viewer ... veja Configurando as aplicacoes externas
» Commander Ctrl+Alt+M veja O QGIS Comando

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

7.1.13 Ajuda

Opcéo de menu Atalho Referéncia | Barra de Ferramentas
Help Contents Fl Ajuda
2
k' What’s This? Shift+F1 Ajuda
API Documentation
Need commercial support?
@ QGIS Home Page Ctrl+H
| Check QGIS Version
«{ About

@ OGIS Sponsors

Please note that for Linux &, the menu bar items listed above are the default ones in the KDE window manager.

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

“d Custom CRS Edit
Style Manager Edit
RN Configure Shortcuts | Edit
* Customization Edit
X Options Edit
Snapping Options ... Edit

7.2 Barra de Ferramentas

A barra de ferramentas permite o acesso a maioria das mesmas fun¢des dos menus, além de ferramentas adicionais
para interagir com o mapa. Cada item da barra de ferramentas pop-up tem ajuda disponivel. Mantenha o mouse
sobre o item e uma breve descri¢do a respeito da ferramenta serd exibida.

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

Dica: Restaurar barra de ferramentas

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

7.3 Map Legend

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

and Remove Layer or Group. The button ey 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 ii’-’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.

Todos os preestabelecidos adicionados estardo presentes no desenho de impressao afim de permitir a criagdo de
um desenho de mapa de mapa com base em seus pontos de visdo especificos (ver Propriedades principais).

Uma camada pode ser selecionada e arrastada para cima ou para baixo na legenda para mudar a Z-ordenacdo. Z-
ordenagdo significa que as camadas listadas mais perto do topo da legenda sdo desenhadas sobre camadas listadas
mais abaixo na legenda.

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

Layers in the legend window can be organised into groups. There are two ways to do this:
1. Press the L@ 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. Selecione algumas camadas, clique direito na janela de legenda e escolha Grupo selecionado. As camadas
selecionadas serdo automaticamente colocadas em um novo grupo.

Para trazer uma camada de um grupo, vocé€ pode arrastd-la de fora, ou clique direito sobre ela e escolha Faca o
item toplevel. Os grupos também podem ser aninhados dentro de outros grupos.

A caixa de sele¢do de um grupo vai mostrar ou ocultar todas as camadas do grupo com apenas um clique.
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The content of the right mouse button context menu depends on whether the selected legend item is a raster or a

vector layer. For GRASS vector layers, # Toggleediting jg not available. See section Digitalizando e editando uma
camada vetorial GRASS for information on editing GRASS vector layers.

Right mouse button menu for raster layers
e Zoom to Layer
* Show in overview
e Zoom to Best Scale (100%)
* Remove
* Duplicate
e Estabelecer escala de visibilidade da camada
* Set Layer CRS
* Definir SRC do projeto a partir da Camada
o Styles —
e Save as ...
» Save As Layer Definition File ...
* Propriedades...
* Renomear
Additionally, according to layer position and selection
* Move to Top-level
» Agrupar Selecionados
Right mouse button menu for vector layers
e Zoom to Layer
* Show in overview
* Remove
e Duplicate
* Estabelecer escala de visibilidade da camada
* Set Layer CRS
* Definir SRC do projeto a partir da Camada
o Styles —
* Open Attribute Table
» Toggle Editing (not available for GRASS layers)
e Save As ...
e Save As Layer Definition Style
e Filtrar
» Show Feature Count
* Propriedades...
* Renomear
Additionally, according to layer position and selection

* Move to Top-level
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* Agrupar Selecionados
Right mouse button menu for layer groups
* Zoom to Group
* Remove
* Set Group CRS
* Renomear

* Add Group

E possivel selecionar mais de uma camada ou grupo ao mesmo tempo segurando a tecla Ct r1 enquanto seleciona
as camadas com o bot@o esquerdo do mouse. Pode mover todas as camadas selecionadas para um novo grupo ao
mesmo tempo.

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

7.3.1 Trabalhando com a Ordem da legenda de camada independente

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

order of importance, but still display them in the correct order (see figure_layer_order). Checking the = Control
rendering order box underneath the list of layers will cause a revert to default behavior.

Layers 3] =

@ L ? -ll —ﬂ ] .:n-. :

¥ & (@ Boundaries Group e . i e"
L

- 1 f k [ ]
&  alaska . ..? s : .
v @ (@ water Group - ] Q [
— rivers . 2 YUKO .-KOVUKUK

& — majrivers ot . . ) o;: .
& | lakes . .
1 Il swamp
v @ (@ group1
& + popp

& 23 airports - .
Layer order E3 . ad
& airports .
& popp k|
B regions .

& majrivers . .
& lakes L .

2
& alaska - ?, DILLINGHAM,
& control rendering order -] s

>

Figure 7.2: Define a legend independent layer order &2

7.4 Visualizacao do mapa

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

Dica: Ampliando o mapa com a roda do mouse

Vocé pode usar a roda do mouse para zoom in e out no mapa. Coloque o cursor do mouse dentro da drea do mapa
e gire a roda para a frente (longe de voc€) para ampliar e para trds (para vocé€) para diminuir o zoom. A posi¢dao
do cursor do mouse € o centro onde o zoom ocorre. Vocé pode personalizar o comportamento do zoom roda do
mouse usando o :guilabel: aba Ferramentas do mapa sob o menu Configuragoes — Opgaes.

Dica: Percorrendo o mapa com as setas e a barra de espaco

Vocé pode usar as setas do teclado para se deslocar no mapa. Coloque o cursor do mouse dentro da drea do mapa
e clique na seta para a direita para pan Leste, seta para a esquerda para pan Oeste, seta para cima para pan Norte
e para baixo seta para deslocar Sul. Vocé também pode deslocar o mapa utilizando a barra de espaco ou clique na
roda do mouse.

7.5 Barra de Status

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

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

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

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

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

to the map view (see section Renderizacdo below). The icon # immediately stops the current map rendering
process.

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

Dica: Calculando a escala correta do seu Mapa da tela/visualizacao

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

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

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

|Atualizardireitos|
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CHAPTER 8

Ferramentas Gerais

8.1 Atalhos de teclado

QGIS provides default keyboard shortcuts for many features. You can find them in section Barra de Menu. Ad-
ditionally, the menu option Settings — Configure Shortcuts.. allows you to change the default keyboard shortcuts
and to add new keyboard shortcuts to QGIS features.

- Configure shortcuts

Action Shortcut ~
# Add MSSQL Spatial Layer... Ctrl+Shift+M ‘ |
"« Add Part '
&, Add PostGIS Layers... ctrl+shift+D

¥, Add Raster Layer... Ctrl+Shift+R

€9 Add Ring

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

4 Add to Overview ctrl+shift+0

I, Add Vector Layer... ctrl+Shift+v

&, Add WCS Layer...

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

Figure 8.1: Define shortcut options Q (Gnome)

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

8.2 Conteudo da ajuda

Quando precisar de ajuda num tdpico especifico, pode acessar a ajuda de contexto [Help], através do botdo
disponivel na maioria dos didlogos— por favor, veja que plugins de terceiras partes podem apontar para paginas
web especificas.

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:

¢ Adicionar uma camada
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* Pan ou zoom
* Resizing the QGIS window
* Mudancas na visibilidade de uma camada ou camadas

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

8.3.1 Escala dependente da renderizacao

A representacdo dependente da escala, permite especificar as escalas minima e maxima as quais a camada serd
visivel. Para definir uma visualizacdo dependente da escala, abra o didlogo Propriedades, clicando duas vezes

sobre a legenda da camada. Na aba Geral, clique na caixa = Visibilidade dependente da Escala para ativar a
funcdo, depois coloque os valores de escala minimo e maximo.

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

8.3.2 Controlando a renderizacao do mapa

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

Suspensio de edicao

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:

* Adicionando vdrias camadas e simbolizando antes do desenho.
¢ Adicionando uma ou mais camadas grandes e definindo a dependéncia de escala antes do desenho.
* Adicionando uma ou vdarias camadas grandes e definindo a escala de visualiza¢do antes do desenho.

* Qualquer combinagdo dos anteriores

Caixa de selecdo 4 :guilabel: caixa de selecdo Renderizar permite renderizac@o e causa uma atualizag¢do imediata
na tela do mapa.

Opcoes de adicionar configuracdes da camada

Pode-se definir uma opcao para que possa carregar novas camadas sem visualiza-las. Isto implica que a camada
serd adicionada ao mapa, mas a caixa de visibilidade na legenda estard desmarcada por padrdo. Para definir esta

op¢ao, escolha o menu de opcdes Definicoes — Opgoes e clique em Representacdo. Desmarque a caixa 4 Por
Padrdo novas camadas adicionadas ao mapa serdo visualizadas. Qualquer camada adicionada depois a0 mapa
estard deligada (invisivel) por padrio.

Parar rendirizacao

Para parar o desenho no mapa, pressione a tecla ESC. Isto ird parar a atualizacdo da tela do mapa e deixar o mapa
parcialmente desenhado. Pode levar um pouco de tempo entre pressionar ESC e o tempo que o desenho do mapa
serd interrompido.

Nota: No momento nio é possivel parar a representacdo ou visualizacdo — isto foi desabilitado no porta Qt4
devido a que a Interface do usudrio (UI) ocasiona problemas e colapsa.
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Updating the Map Display During Rendering

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

Influéncia da qualidade da edicao

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

Acelerando a visualizacao

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.

. :guilabel:‘ Usar o cache de visualizacdo quando possivel para agilizar re-desenhos*

8.4 Medicao

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

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

8.4.1 Measure length, areas and angles

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

rmm Measure Area: - Areag can also be measured. In the measure window, the accumulated area size appears. In
addition, the measuring tool will snap to the currently selected layer, provided that layer has its snapping tolerance
set (see section Configurando a Tolerancia de Atraccdo e Raio de Pesquisa). So, if you want to measure exactly
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X Measure (OTF on)

Segments [meters] |-

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

Figure 8.2: Measure Distance 16)

1,397.956 |
819.243 ‘ |
1,319.763

Close

(Gnome)

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.

x Measure (OTF on)

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

Figure 8.3: Measure Area ¢ (Gnome)

>

Close

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

pop-up dialog.

53,9174 degreesl

Close

>

Figure 8.4: Measure Angle 4} (Gnome)

8.4.2 Selecionar e desselecionar feicoes

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

just click on gg and select your tool:

° gg Select Single Feature

° 13‘& Select Features by Rectangle

Ty

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

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

To deselect all selected features click on

[‘_a Deselect features from all layers

36

Chapter 8. Ferramentas Gerais



QGIS User Guide, Versao 2.8

Select feature using an expression 4116w yser to select feature using expression dialog. See Expressoes chapter for some
example.

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

8.5 Identificar feicoes

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

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

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

Essa janela pode ser personalizada para exibir campos personalizados, mas por padrdo ele ird exibir apenas trés
tipos de informacao:

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

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

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

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

Figure 8.5: Identify feaures dialog ) (Gnome)

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

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

. Copy attributes

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

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

Outras fungdes podem ser encontrados no menu de contexto do item identificado. Por exemplo, do menu de
contexto, vocé pode:

* Ver o formuldrio da feicao

e Zoom para fei¢do

* Copiar feicdo: Copiar todos os atributos e a geometria da feicao

» Toggle feature selection: adds identified feature to selection

* Copiar o valor do atributo: Copiar apenas o valor do atributo que clicou.
* Copy feature attributes: Copy only attributes

* Limpar resultados: apaga os resultados na janela

* Limpar destaques: Remover feicdesdestacadas no mapa

* Destaque todos

* Destaque a camada

* Ativar camada: escolha uma camada a ser ativada

* Propriedades da camada: Abre a janela de propriedades da camada
 Estender tudo

¢ Encolher tudo

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 Malha

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

1. Selecionar do menu Ver — Decoragées — Malha. O didlogo abre (veja figure_decorations_1).

2. Marque a guia 4 Abilitar Malha e coloque as defini¢cdes da malha de acordo as camadas carregadas na tela
do mapa.

3. Marque a guia ] Desenhar anotagoes e coloque as defini¢des de anotacdes, de acordo as camadas car-
regadas na tela do mapa.

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

8.6.2 Rotulo Copyright

g3 Copyrightlabel 5qdg 3 copyright label using the text you prefer to the map.

1. Selecionar no menu Ver — Decoragbées — Etiqueta de Propriedade Intelectual. O didlogo abre (veja
figure_decorations_2).
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B Enable grid
Interval X

Interval Y

Grid type
Line symbol

Marker symbol

Offset X

Offset Y

Help

[ praw annotation

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

Figure 8.6: The Grid Dialog

Copyright Label Decoration

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

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

Figure 8.7: The Copyright Dialog A
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2. Entre o texto que deseja colocar no mapa. Pode usar HTML como mostrado no exemplo.

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

4. Confirme que a caixa A Abilitar Etiqueta Direito de Copia esté selecionada.

5. Click [OK].

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

8.6.3 Seta Norte

A North Arow 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.

oo North Arrow Decoration

Angle (=) 0

" Placement | Bottom Left =

* | Enable North Arrow

[& set direction automatically

| Help | | Cancel || OK |

Figure 8.8: The North Arrow Dialog )

8.6.4 Barra de Escala

==

£ Seale Bar g 5 simple scale bar to the map canvas. You can control the style and placement, as well as the
labeling of the bar.

o Scale Bar Decoration

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

Size of bar 30 feet/miles -

[ Enable scale bar

& Automatically snap to round number on resize

Help Cancel || OK

Figure 8.9: The Scale Bar Dialog )

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

1. Seleccione a partir do menu: menuselection: Ver -> Decoracdes -> Barra de Escala. O didlogo abre (veja
figure_decorations_4).

2. Choose the placement from the Placement 1% combo box.
3. Choose the style from the Scale bar style =% combo box.

Border | NI -

4. Select the color for the bar Color of bar or use the default black color.
5. Set the size of the bar and its label Size of bar 1:00_ <!
6. Confirme que a caixa i Abilitar barra escala, esta clicada.

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

8. Click [OK].

Dica: Configuracoes de Decoracoes

Quando salva um projeto . ggs, qualquer mudanca que tenha efetuado ao Gride, Seta do Norte, Barra de Escala
e Direitos de Cépia, serdo salvos no projeto e restaurados na préxima vez que carregue o projeto.

8.7 Ferramentas de anotacao

The /- Text Amotation ¢, i 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.

(] Annotation text
[ubuntyl vl {11 [2][ B ey e

QCGIS rocks!

& Fixed map position
Map marker ®
Frame width 1.00 -

Background color -

Frame color I | -

Delete Cancel || OK |

Figure 8.10: Annotation text dialog s}

D& um duplo clique no item para abrir o didlogo com vdrias op¢des. Tem um editor de texto para entrar texto for-
matado e definir outros itens. Por exemplo, tem uma forma de colocar um item numa posi¢do do mapa (mostrada
por um simbolo marcador) or para ter um item numa posicdo da tela (nfo relacionada ao mapa).O artigo pode ser
movido pela posicdo do mapa (arrastando o marcador do mapa) ou movendo apenas o baldo. Os icones sdo parte
do tema GIS e podem ser usados como padrdo em outros temas também.

The +& Move Annottion ¢6,4] a]lows you to move the annotation on the map canvas.
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8.7.1 Anotacoes HTML

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

8.7.2 Anotacoes SVG

The [“{@ SVG Annotation 6] ip the attribute toolbar provides the possibility to place an SVG symbol in a balloon on
the QGIS map canvas. Using the SVG Annotation tool, click into the map canvas and add the path to the SVG file
into the dialog.

8.7.3 Anotacao de formulario

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

@

- - QGIS rocks!

name of municipality:

Solothumn

postal code:

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

Figure 8.11: Customized qt designer annotation form 42

Nota: Se vocé pressionar Ctr1+T enquanto uma ferramenta Anotacdo estd ativa (mover anotacdo, texto de
anota¢do, formulario de anotag@o), os estados de visibilidade dos itens serdo invertidos.

8.8 Favoritos Espaciais

Spatial Bookmarks allow you to “bookmark™ a geographic location and return to it later.
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8.8.1 Novo Favorito

Para criar um novo favorito:
1. Zoom ou pan na 4rea de interesse.
2. Select the menu option View — New Bookmark or press Ctr1-B.
3. Adicione um nome descritivo para o favorito (no maximo 255 caracteres).
4. Press Enter to add the bookmark or [Delete] to remove the bookmark.

Note que vocé pode ter varios favoritos com o mesmo nome.

8.8.2 Trabalhando com favoritos

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

8.8.3 Zooming to a Bookmark

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

8.8.4 Deleting a Bookmark

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

8.8.5 Import or export a bookmark

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

8.9 Projetos animados

Se deseja incorporar contetido de outros arquivos de projetos no seu projeto, pode escoler Camada — Incorporar
Camadas e Grupos.

8.9.1 Incorporando camadas

Os siguientes didlogos permitem incorporar camadas de outros projetos. Aqui um pequeno exemplo:

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

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

Enquanto as camadas incorporadas sdo editaveis, ndo podem ser mudadas suas propriedades de estilo e rotulacdo.
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& Select layers and groups to embed

Project file Lsample_data,-‘grassland.qgsl] |

regions
grassland

Cancel | [ oK ‘

>

Figure 8.12: Select layers and groups to embed <2
8.9.2 Removendo camadas incorporadas

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

QGIS Configuration

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

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

(Panels and Toolbars) or in Project for Options.

9.1 Panels and Toolbars

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

View Layer Settings Plugins Vector Raster Database Web

& Pan iap R@ W - E

¥ Pan Map to Selection

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

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

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

Figure 9.1: The Panels and Toolbars menu o)

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

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

Dica: Show Log Messages

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

9.2 Propriedades do Projeto

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

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

* O menu SRC permite que escolha o Sistema de Coordenadas Referéncia para o projeto, e para ativar a
reprojecdo on-the-fly das camadas matricias e vetoriais na exibi¢do de camadas de diferentes SRC.

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

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

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

* O menu Macros € para editar macros Python para os projetos. Atualmente, apenas estdo disponiveis trés
macros: openProject (), saveProject () ecloseProject ().

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

9.3 Opcoes

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

46 Chapter 9. QGIS Configuration



QGIS User Guide, Versao 2.8

Project Properties | Macros

% General Python macros

from qgis.utils import iface

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

Figure 9.2: Macro settings in QGIS

9.3.1 Menu Geral

Aplicacio

Select the Style (QGIS restart required) =1%) and choose between ‘Oxygen’, Windows’,Motif’,CDE’,
‘Plastique’ and ‘Cleanlooks’ (é).

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

Define the Icon size 'I\ .

Define the Font. Choose between “2/ Qr default and a user-defined font.
Change the Timeout for timed messages or dialogs ) .

4 Nao exibir a janela inicial

= Mostrar dicas ao iniciar

= Titulos da caixa de grupos a negrito

. QGlIS-estilo das caixas de grupo

= Use o didlogo nativo de escolha de cores

. Usar auto-atualizar nas caixas de didlogo de seletor de cores

= Estilo da barra lateral personalizado

. Suporte de rotagdo de tela experimental (€ necessdrio reiniciar)

Arquivos de projeto

Open project on launch £ (choose between ‘New’, ‘Most recent’ and ‘Specific’). When choosing
‘Specific’ use the L to define a project.
4 Criar um novo projeto como projeto padrdo. Tem a possibilidade de carregar em Usar projeto atual com

padrdo ou em Resetar padrdo. Pode navegar através dos seus arquivos e definir um diretério onde encontra
os modelos de projeto definidos pelo usudrio. Isto serd adicionado a Projeto — Novo do modelo. Primeiro
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ative g Criar novo projeto como projeto padrdo e a seguir salve o projeto dentro da pasta de modelos de
projeto.

4 Avisar para salvar projeto e alteracdes de fontes de dados quando necessdrio

o Solicitar confirmagdo quando uma camada for ser removida

. & Avisar quando abrir um projeto salvado com uma versdo antiga do 1gg|

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

9.3.2 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 nio herda
necessariamente o ambiente do utilizador da linha de comandos. Também € 1itil para configurago e visualizacdo
de varidveis de ambiente para os conjuntos de ferramentas externas controlados pela caixa de ferramentas de
Processamento (p. ex., SAGA, GRASS), e para ativar a saida de depuracdo (“debugging”) para secdes especificas
do cédigo-fonte.

. & Utilize varidveis personalizadas (Reinicio necessdrio - incluem separadores). Voc€ pode [Adicionar]
e [remover] varidveis. Varidveis de ambiente ja definidas sdo exibidos em varidveis de ambiente atual, e é

possivel filtra-las ativando = Mostrar somente varidveis especificas-QGIS.

Options | System

N

\ General b SVG paths
F’@ System » 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 & . .
el Legend Overwrite QGIS_LOG FILE /home/alex/apps/qqis_master/qgis.log
IB¥ Map Tools If Undefined QGIS_DEBUG 5
: - Unset
* Composer Prepend .
Append - } i o .
L¥'] P nment variables (read-only - bold indicates modified at startup)
Variable v Value
A GDAL [ |
& crs CLUTTER_IM_MODULE  xim
COLORTERM gnome-terminal
= Locale .
COMPIZ_BIN_PATH Jusr/bin/ .
Network [] show only QGIS-specific variables
Help cancel | L OK |

Figure 9.3: System environment variables in QGIS

Diretérios dos complementos

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

48 Chapter 9. QGIS Configuration



QGIS User Guide, Versao 2.8

9.3.3 Menu Fonte de Dados

Atributos dos elementos e tabela

= Abre a tabela de atributos na janela principal (Necessdrio reiniciar o QGIS)
4 Copy geometry in WKT representation from attribute table. When using Copy selected rows to clipboard
from the Attribute table dialog, this has the result that the coordinates of points or vertices are also copied
to the clipboard.

Attribute table behaviour ' v) . There are three possibilities: ‘Show all features’, ‘Show selected features’

and ‘Show features visible on map’.

Attribute table row cache [1:°°_%! This row cache makes it possible to save the last loaded N attribute rows
so that working with the attribute table will be quicker. The cache will be deleted when closing the attribute
table.

Representacdo para valores NULL. Aqui, pode definir um valor para os campos de dados que contém
valores NULL.

Manipulacao das fontes de dados

|

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

contents’.

L

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

possible.

Solicitar subcamadas raster ao abrir. Alguns rasters suportam subcamadas — elas s@o chamadas de sub-
datasets no GDAL. Um exemplo sdo os arquivos netCDF — se hd muitas varidveis netCDF, GDAL vera
cada varidvel como um subdataset. A op¢do permite que vocé controle como lidar com subcamadas quando
um arquivo € aberto com subcamadas. Vocé tem as seguintes opgdes:

‘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

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

= Adicionar camadas PostGIS com duplo clique e seleciona no modo estendido

4 Adicione camadas Oracle com duplo clique e selecione em modo extendido

9.3.4 Menu de Renderizacao

Rendering behaviour

= Por padrdo novas camadas adicionadas ao mapa devem ser exibidas
= Use tornar cache sempre que possivel para acelerar redesenhos
. Representacdo de camadas em paralelo utilizando muitos niicleos CPU

. Mdximo de niicleos para utilizar

Intervalo de atualizacdo do mapa (por padrdo 250 ms)

4 Enable feature simplication by default for newly added layers
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* Simplificacdo de limiar

. & Simplifique no provedor ao lado se possivel
* Escala mdxima a que a camada deve simplificar

Qualidade de renderizacio

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

e Com a Selecdo de banda RGB pode definir o nimero para a banda Vermelha, Verde e Azul.
Melhora de contraste

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

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

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

. . . . . [ | . . . . . .
e Limits (minimum/maximum) ' v . Options are ‘Cumulative pixel count cut’, ‘Minimum/Maximum’,

‘Mean +/- standard deviation’.
* Limites de contagem cumulativa de pixeis de corte
* Multiplicador do desvio-padrado

Corrigindo Erros

. & Atualiza o mapa da tela

9.3.5 Menu de Cores

Esse menu permite adicionar cores personalizadas que poderdo ser encontradas em cada caixa de didlogo de
renderizacdo. E apresentado um conjunto de cores predefinidas na tab: vocé pode deletar ou editar todas. Mais
ainda, vocé€ pode adicionar as cores que quiser e realizar algumas operagdes de copia e cola. Finalmente, vocé
pode importar ou exportar o conjunto de cores como um arquivo gp1l.

9.3.6 Menu de Janela e Legenda

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

ik

* Double click action in legend [ . You can either ‘Open layer properties’ or ‘Open attribute table’ with

the double click.

* As seguintes Estilos de itens de legenda sdo possiveis:

_ & Tornar maitisculo os nomes da camada

. Tornar negrito os nomes da camada
_ = Tornar negrito os nomes dos grupos

g Mostrar nomes de atributos de classificagdo

o Criar icones matriciais (pode ser lento)
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9.3.7 Menu Ferramentas de Mapa

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

* Raio de busca para identificar e visualizar avisos no mapa é um fator de tolerancia expressada como uma
percentagem do eixo do mapa. Isto significa que a ferramenta de identificacdo representara os resultados
sempre e quando clicar dentro desta tolerancia.

* Cor de realce lhe permite eleger com que cor devem ser identificados os objetos espaciais que estdo desta-
cados.

* 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
. & Keep base unit
e Preferred measurements units "2/ (‘Meters’, ‘Feet’, ‘Nautical Miles’ or ‘Degrees’)
e Preferred angle units "2/ (‘Degrees’, ‘Radians’ or ‘Gon’)
Movendo e ampliando
« Define Mouse wheel action 1% (‘“Zoom’, “Zoom and recenter’, ‘Zoom to mouse cursor’, ‘Nothing’)
* Define o factor de aproximagdo/ afastamento para a roda do mouse
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 Menu do Compositor

Composic¢ao padrao

Vocé pode definir a Fonte padrdo aqui.

Aparéncia do Gride
* Define the Grid style =Tv] (‘Solid’, ‘Dots’, ‘Crosses’)
* Define a Cor da grade

Configuracoes de guia e grade
* Define the Grid spacing [:2°_%
* Define the Grid offset :°° %! for x and y

* Define the Snap tolerance |.90_°

9.3.9 Menu Digitalizar

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

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

Elastico
* Define a Borracha Espessura da linha e Cor da linha

Ajuste
. & Abrir opgdes de atragdo na janela principal (necessdrio reiniciar o QGIS)

 Define Default snap mode ' hd (‘To vertex’, “To segment’, ‘To vertex and segment’, ‘Off”)
* Define Tolerdncia de atragdo 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 selecionados
* Define vertex Marker style i (‘Cross’ (default), ‘Semi transparent circle’ or ‘None’)

¢ Definir o vértice Tamanho do Marcador

Ferramenta de curva de afastamento

The next 3 options refer to the @ Offset Curve 001 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.

* Juntar estilo
* Quadrante do Segmento

* Limite quadrante

9.3.10 Menu GDAL

GDAL € uma biblioteca de troca de dados para arquivos raster. Neste guia, vocé pode Edite criar opgoes e:
guilabel: Editar Opg¢ées Piramides dos formatos raster. Definir que drive GDAL esta sendo utilizado para um
formato raster, como em alguns casos, mais do que um drive GDAL est4 disponivel.

9.3.11 Menu SRC

SRC padrao para novos projetos
e L 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
* Selecione um SRC em Iniciar sempre um novo projeto com este SRC
SRC para novas camadas

Esta drea permite que vocé defina a acdo a ser tomada quando uma nova camada € criada, ou quando uma camada
sem SRC € carregada.

o W& Prompt for CRS
e L/ Use project CRS
e L/ Use default CRS
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Transformacao de datum padrao

. & Pergunte pela transformagdo do datum quando nenhum padrdo for definido

* Se vocé trabalhou com a transformacdo SRC ‘on-the-fly’ vocé€ pode ver o resultado da transformagdo na
janela abaixo. Vocé€ pode encontrar informacdes sobre ‘Fonte da SRC’ e ‘Destino do SRC’, bem como
‘Transformacdo de Datum Fonte’ e ‘Transformacgao de Datum de Destino’.

9.3.12 Menu local

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

* Informacdo sobre a regido do sistema ativo local

9.3.13 Menu rede

Geral
* Define Pesquisa de endereco WMS, padrdo como http://geopole.org/wns/search?search=\%1\&type=rss
* Define Tempo esgotado para pedidos de rede (ms) - o padrao é 60000
* Define Periodo padrdo de validade para a quadricula WMSC/WMTS (horas) - o padrdo é 24
* Define Mdxima repeticdo no caso de erros na requisi¢do de mosaico
* Define Usudrio-Agente
Configuracoes de cache

Define a Pasta e Tamanho para o cache.
. & Usar proxy para acessar a web e define ‘Mdaquina’, ‘Porta’, ‘Usudrio’, e ‘Palavra-chave’.

* Set the Proxy type =1v) according to your needs.
— Default Proxy: Proxy é determinado baseando-se na defini¢do do proxy da aplicacdo em uso

— Socks5Proxy: Proxy genérico para qualquer tipo de ligacdo. 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 autenticacio.

— HttpCachingProxy: Implementado usando comandos HTTP normais, € ttil apenas em pedidos no
contexto do HTTP.

— FtpCachingProxy: Implementado usando um proxy FTP, € itil 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).

Se vocé precisar de informagdes mais detalhadas sobre as diferentes configuragdes de proxy, consulte o manual da
documentac¢do da biblioteca QT subjacente a http://doc.trolltech.com/4.5/qnetworkproxy.html#ProxyType-enum.

Dica: Usando Proxies

Usando proxies, por vezes, pode ser complicado. E ttil proceder por “tentativa e erro”, com os tipos de proxy
acima, verifique para ver se eles conseguem no seu caso.

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

) A configuracdo € salva em arquivo de texto: $SHOME/ .config/QGIS/QGIS2.conf

9.3. Opcoes 53


http://doc.trolltech.com/4.5/qnetworkproxy.html#ProxyType-enum

QGIS User Guide, Versao 2.8

Options | Network

\ General

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

|  Help | | cCancel | 0K

Figure 9.4: Proxy-settings in QGIS
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J Xpode encontrar as configuragdes em: SHOME /Library/Preferences/org.qgis.qgis.plist

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

9.4 Personalizacao

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

Customization

@% Expand All Collapse All Sselect all

& Enable customization

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

Figure 9.5: The Customization dialog )

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

window or embedded to the QGIS main window as a docked widget (see also Panels and Toolbars). In the .
Status Bar, features like the coordinate information can be deactivated. In T4 Toolbars, you can (de)activate the

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

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

Trabalhando com Projecoes

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

10.1 Visao geral do Suporte a Projecoes

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

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

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

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

10.2 Especificacao de Projecao Global

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

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

As opg¢des mostradas na figure_projections_1 sdo:
o \&! Prompt for CRS

e L Use project CRS
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Options | CRS

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

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

Rendering Always start new projects with this CRS

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

=] Canvas &
Legend w CRS for new layers

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

IE# pigitizing () Use default CRS displayed below

IEN mMap Tools

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

‘% CRS w Default datum transformations

[ Ask For datum transFormation when no default is defined

@ | = |

Source CRS Destination CRS Source datum Destination datum transform

-

|  Help | | cancel || OK ]

Figure 10.1: CRS tab in the QGIS Options Dialog 1)
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e ! Use default CRS displayed below

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

Dica: SRC na Legenda do Mapa

Clicando com o botao direito num tema na Legenda do Mapa (se¢@o Map Legend) mostra dois atalhos SRC. Definir
SRC do tema abre a janela de Selecdo de Sistema de Referéncia de Coordenadas (ver figure_projection_2). Definir
SRC do projeto a partir do Tema redefine o SRC do projeto usando o SRC do tema.

10.3 Definir Reprojecao Dinamica Voo Livre (OTF)

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

[ Project Properties dialog.
Ha trés formas de fazer isto:

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

2. Clique no icone 'H@#i estado SRC 1 canto inferior direito da barra de estado.

3. Ative a projecdo dindmica por omissdo no separador SRC da janela Opg¢des selecionando a g Ativar
reprojecdo dindmica por omissdo ou Automaticamente ativar a reprojecdo dindmica se temas tém diferentes
SRC.

Se tem ja carregado um tema e quer ativar a projecdo dindmica, a melhor pratica € abrir o separador SRC na janela

Propriedades do Projeto, selecionar um SRC, e ativar a caixa de selecdo A Ativar transformacdo dindmica

de SRC. O icone 'H@# Estado SRC deixard de estar desativado (cinzento), e todos os temas serdo dinamicamente
reprojetados para o SRC mostrado junto ao icone.

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

1. Aivar transformcio ‘dindmica’ de SRC — Esta caixa de selecdo € usada para ativar ou desativar a pro-
jecdo dindmica. Quando desligada, cada tema é desenhado usando as coordenadas lidas dos seus dados, e
os componentes descritos abaixo estio inativos. Quando ligada, as coordenadas de cada tema séo projetadas
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 func¢do de pesquisa para o encontrar. Introduza o cédigo EPSG, o identificador ou o nome.

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

4. Coordinate reference systems of the world — This is a list of all CRSs supported by QGIS, including
Geographic, Projected and Custom coordinate reference systems. To define a CRS, select it from the list by
expanding the appropriate node and selecting the CRS. The active CRS is preselected.

5. Texto PROJ.4 — Este é um texto de SRC usado pelo motor de projecdes PROJ.4. Este texto € de apenas
leitura e fornecido para fins de informacao.

Dica: Janela de Propriedades do Projeto

Se abrir a janela Propriedades do Projeto a partir do menu :menuselecion:‘Projeto‘, deve clicar no separador
SRC para ver as defini¢des de SRC.
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Project Properties | CRS
\‘--..__ General

Enable ‘on the Fly' CRS transformation

% CRS Filter

[E¥ 1dentify layers

Recently used coordinate reference systems

Coordinate Reference System Authority ID
%" Default styles * Generated CRS (+proj=aea +lat_1=55 +la... USER:100001
WGS 84 / Pseudo Mercator EPSG:3857
&3 ows server NAD27 / Alaska Albers EPSG:2964
@ WGS 84 EPSG:4326
av Macros Datum 73 / Modified Portuguese Grid EPSG:27493
e =TT T I ST P e =
B ; _
g Relations Coordinate reference systems of the world ["] Hide deprecated CRSs
Coordinate Reference System Authority ID
GDA94 [ Australian Albers EPSG:3577 l |

Hawaii_Albers_Equal Area_Conic  EPSG:102007

NAD27 / Alaska Albers EPSG:2964

NAD27 / California Albers 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 e
+ellps=clrk66 +datum=NAD27 +units=us-ft +no_defs -

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

Figure 10.2: Project Properties Dialog o)

Abrindo a janela a partir do icone @ Estado SRC abrir4 automaticamente o separador SRC.

10.4 Sistema de Referéncia de Coordenadas personalizado

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

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

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

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

A janela Definicdo de Sistema de Referéncia de Coordenadas personalizado exige apenas dois pardmetros para
definir um SRC ao usudrio:

1. Um nome descritivo

2. Os parametros cartograficos do formato PROJ.4

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

Note-se que o: guilabel: Pardmetros deve comegar com um bloco + pro j=, para representar o novo sistema de
referéncia de coordenadas.

Vocé pode testar os pardmetros SRC para ver se eles dao bons resultados. Para fazer isso, digite valores conhecidos
de latitude e longitude em WGS 84 Norte e :guilabel: Campos Leste, respectivamente. Clique em [Calcular], e
comparar os resultados com os valores conhecidos em seu sistema de referéncia de coordenadas.
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o Custom Coordinate Reference System Definition

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

| @ Add new CRS | | = Remove |
MName: UTM 29 test
Parameters: +proj=utm +zone=29 +ellps=WGS84 +datum=WGS84
Copy +towgs84=0,0,0,0,0,0,0 +units=m +no_defs
| existing CRS |
Test

Use the text boxes below to test the CRS definition you are creating. Enter a
coordinate where both the lat/long and the transformed result are known (for
example by reading off a map). Then press the calculate button to see if the CRS
definition you are creating is accurate.

Geographic / WGS84 Destination CRS
North |38.4 4250 293,2132

East |-9.45 460 706,6723

Calculate

Cancel OK

Help

Figure 10.3: Custom CRS Dialog s}

10.5 transformacoes de datum padrao

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

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

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

e editar uma lista dos padrées do usudrio para transformagdes.

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

saved by selecting "2/ Remember selection.
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CHAPTER 11

QGIS Browser

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

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 =

Figure 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.

Click on the Browser tab.

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

Press the left mouse button, then drag and drop the files into the map canvas.
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7. Right-click on a layer and choose Set project CRS from layer. For more information see Trabalhando com
Projecoes.
L3
8. Click on &#-# ZoomFull ¢ make the layers visible.

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

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

2. Drag the panel into the legend window.

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

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

Iniciar o Pesquisador qgis

s Escreva na linha de comando “gbrowser” .

« £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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CHAPTER 12

Trabalhando com Dados Vetoriais

Atualizacio

12.1 Formatos de dados suportados

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 Referéncias Bibliogrdficas e
Web). The complete list is available at http://www.gdal.org/ogr/ogr_formats.html.

Nota: 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.

Procedimentos com dados vetoriais GRASS s@o descritos na Secdo Integracdo com SIG GRASS.

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 Shapefiles ESRI

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

Um shapefile consiste na verdade de um conjunto de vérios arquivos. Os trés seguintes sdo necessarios:
1. .shp arquivo que contém as formas vetoriais.
2. .dbf arquivo que contém os atributos no formato dBase..
3. .shx arquivos index.

Shapefiles também podem incluir um arquivo com a extensdo .prj que contém as informacdes de pro-
jecdo. Embora seja muito util um arquivo de projecdo, ndo é obrigatéria. Um conjunto de dados
shapefile pode conter arquivos adicionais. Para mais detalhes veja a especificagdo técnica ESRI em:
http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf.
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Loading a Shapefile

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

™ Add vector layer

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

Encoding |UTF-8 =

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

Figure 12.1: Add Vector Layer Dialog s}

From the available options check “2/ File. Click on [Browse]. That will bring up a standard open file dialog (see
figure_vector_2), which allows you to navigate the file system and load a shapefile or other supported data source.

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

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

% Open an OGR Supported Vector Layer

|f| | « | Trabalho | QGIS || qgis_sample_data | shapefiles

Places Name v Size Modified

Q. search | | airports.shp 2.2KB 02/17/2009
@ Recently ... I alaska.shp 252.5KB 10/08/2008
= alex |1 builtups.shp 5.0KB  10/08/2008
& Desktop |1 grassland.shp 1.1MB  10/09/2008
2 File system L1 lakes.shp 173.4KB  02/17/2009
¥ Documents || landice.shp 898.1KB 10/09/2008
& Music |_| majrivers.shp 1.4 MB 10/09/2008
[ Pictures || pipelines.shp 11.3KB  10/09/2008
i@ Videos || popp.shp 51.8KB  10/09/2008

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

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

| Cancel .II Open ‘

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

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

Dica: Cores das camadas

Quando vocé adiciona uma camada ao mapa, € atribuida uma cor aleatéria. Na adi¢do de mais de uma camada de
uma vez, sdo atribuidas cores diferentes para cada camada.

Once a shapefile is loaded, you can zoom around it using the map navigation tools. To change the style of a layer,
open the Layer Properties dialog by double clicking on the layer name or by right-clicking on the name in the
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Project Edit Wiew Layer Settings Plugins \ector Raster Database Web Processing Help

NEERLR YELARQ@E@G%V.- PH - B Y
P PP ARPLRARR Qe - H-ReBE=E T -

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

Figure 12.3: QGIS with Shapefile of Alaska loaded A

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

Dica: Carregando camadas e armazenando projetos em unidades externas no OS X

No OS X, unidades portateis que sdo armazenadas além do disco rigido principal ndo aparecem no File —Open
Project ‘como esperado. Para resolver isso estamos trabalhando em uma forma mais nativa do OS X com caixa
de didlogo abrir/salvar. Como alternativa, vocé pode digitar ‘/Volumes’ no campo Nome do arquivo e pressione
:kbd: ‘Voltar. Depois, vocé pode navegar para unidades externas ou armazenadas em rede.

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.

Siga estes passos para criar o indice:

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

* Abra a caixa de didlogo Propriedades da camada clicando duas vezes sobre o nome do shapefile na legenda
ou com o botdo direito do mouse e escolha Propriedades a partir do menu de contexto.

* Na guia :guilabel:’Geral’, clique no botdo [Criar indice espacial].
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

12.1. Formatos de dados suportados 67



QGIS User Guide, Versao 2.8

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 Arquivos de texto delimitado

Dados em tabelas ¢ um formato muito comum e amplamente utilizado devido a sua simplicidade e facilidade
de acesso - os dados podem ser visualizados e editados até mesmo em um editor de texto simples. Um arquivo
de texto delimitado é uma tabela de atributos com cada coluna separados por um caracter definido e cada linha
separada por uma quebra de linha. A primeira linha geralmente contém os nomes das colunas. Um tipo comum
de arquivo de texto delimitado é um arquivo CSV (Comma Separated Values), com cada coluna separado por uma
virgula.

Esses arquivos de dados também podem conter informagdes sobre a posicao em duas formas principais:
* Coordenadas de ponto separadas por colunas
* Texto bem conhecido (WKT) representado por geometria

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. O arquivo deve ter uma linha de cabecalho delimitada de nomes de campo. Esta deve ser a primeira linha
do arquivo de texto.

2. Alinha de cabecalho deve conter campo (s) com a definicdo da geometria. Estes campo (s) pode ter qualquer
nome.

3. As coordenadas X e Y (se a geometria for definida pelas coordenadas) deverd ser especificada como
nidmeros. O sistema de coordenadas ndo é importante.

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
[...]

Alguns itens a serem observados sobre o arquivo de texto:
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1. O arquivo de texto exemplo usa ; (ponto e virgula) como delimitador. Qualquer caractére pode ser usado
para delimitar os campos.

A primeira linha € a linha de cabecalho. Ela contém os campos X, Y e ELEV.
Sem aspas (") sdo usados para delimitar os campos de texto.

A coordenada X estd contida no campo X.

A

A coordenada Y estd contida no campo Y.
Carregando um arquivo de texto delimitado

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 -
File Format ) €SV (comma separated values) @® Ccustom delimiters ) Regular expression delimiter
| Comma & Tab | Space | Colon & semicolon
Other delimiters Quote |" Escape |"
Record options Number of header lines to discard | 0 " | & First record has field names
Field options | Trim fields [| Discard empty fields [ | Decimal separator is comma
Geometry definition @ Point coordinates - Well known text (WKT) ) No geometry (attribute only table)
X field | X < | ¥ field | Y =| [C] DMS coordinates
Layer settings ] Use spatial index | Use subset index | Watch File
X Y ELEV

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

Help Cancel || OK

s

Figure 12.4: Delimited Text Dialog <2

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 “%/ 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 o DMS coordinates
checkbox.

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

Ha também uma opcao de ajuda que permite cortar espagos iniciais e finais dos campos no guilabel: ‘campos da
guarni¢do’. Além disso, é possivel no guilabel: descartar campos vazios. Se necessdrio, voc€ pode forcar uma
virgula para ser o separador decimal ativando no guilabel: ‘separador decimal por virgula’.

If spatial information is represented by WKT, activate the “2/ Well Known Text option and select the field with the

WKT definition for point, line or polygon objects. If the file contains non-spatial data, activate “2! No geometry
(attribute only table) and it will be loaded as an ordinal table.
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Additionaly, you can enable:
. & Utilize indice espacial para melhorar o desempenho de exibi¢ao e espacialmente a selegdo das fei¢des.
. & Utilize indice de subconjunto.

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

12.1.5 Dados OpenStreetMap

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

Carregando vetores OpenStreetMap

QGIS integrates OpenStreetMap import as a core functionality.

 Para conectar-se aos dados do servidor OSM e de download, abra o menu: ‘Vetor -> OpenStreetMap ->
Carregar dados’. Vocé pode pular esta etapa se vocé ja obteve um arquivo XML usando .osm, JOSM, API
ou qualquer outra fonte.

* No menu ‘Vetor -> OpenStreetMap -> Importar topologia de um arquivo XML’ ird converter o seu: arquivo
.osm em um banco de dados SpatiaLite e criar uma conexao de banco de dados correspondente.

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

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

toolbar button or by selecting the /?EI Add SpatiaLite Layer... option from the Layer menu (see section
Camadas SpatiaLite).

12.1.6 Camadas PostGIS

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

Criando uma conexao armazenada

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

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

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

* Nome: Um nome para esta conexdo. Pode ser o mesmo que o da Base de dados.

* Servico: parametro de servigo a ser usado como alternativa ao nome do host/porta (e, potencialmente, banco
de dados). Esta pode ser definida em 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.

* Porta: Numero da porta do servidor de banco de dados PostgreSQL atende. A porta padrao é 5432.
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¢ Banco de dados: Nome do banco de dados.

* 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:

Desabilitar: tenta apenas conexao SSL ndo criptografada.

Permitir: tenta uma conexdo nao-SSL. Se isso ndo funcionar, tenta uma conexdo SSL.

Preferir: tenta uma conexao SSL. Se isso ndo funcionar, tenta uma conexio nao-SSL.

Requer: tenta apenas conexdo SSL.
¢ Usuario: Nome do usudrio usado para logar na base de dados.
¢ Senha: Senha usada com Nome do Usudrio para conectar ao banco de dados.

Opcionalmente, vocé pode ativar as seguintes caixas de selecdo:

o E Salvar nome do usudrio
. & Salvar Senha

. & Apenas olhar na tabela geometry_columns

. i: guilabel: Ndo resolve tipo de colunas sem restrigoes (geometria)
.= :guilabel: Apenas olhar no esquema ‘ptblico’

. & Também listar tabelas sem geometrias

.o Usar metadados atribuidos da tabela

Uma vez que todos os pardmetros e as op¢des estdo configuradas, vocé pode testar a conexdo clicando no botdo
[Testar Conexao].

Carregando uma camada PostGIS

@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 Importacdo de dados no PostgreSQOL for a discussion
on importing data into the database.

Para colocar uma camada no PostGIS, execute os seguintes passos:

2

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

Layer menu or typing Ct r1+Shift+D opens the dialog.

 Escolha a conexdo a partir da lista solta a baixo e clique em [Conectar].
e Marque ou desmarque g Também listar tabelas sem geometrias

* Opcionalmente, use 4 Opgoes de busca para definir quais recursos serdo carregados a partir da camada ou
use o botdo de [Definir Filtro] para iniciar Ferramenta de Consulta.

* Encontre a camada(s) que deseja adicionar na lista de camadas disponiveis.

* Selecione-a clicando sobre ela. Vocé pode selecionar vérias camadas pressionando a tecla Shift enquanto
clica. Consulte a Se¢do Ferramenta de Consulta para obter informagdes sobre como usar o Query Builder
PostgreSQL para melhor defini¢do da camada.

* Clique no botao [Add] para adicionar a camada ao mapa.
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Dica: Camadas PostGIS

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

Alguns detalhes sobre as camadas PostgreSQL

This section contains some details on how QGIS accesses PostgreSQL layers. Most of the time, QGIS should
simply provide you with a list of database tables that can be loaded, and it will load them on request. However,
if you have trouble loading a PostgreSQL table into QGIS, the information below may help you understand any
QGIS messages and give you direction on changing the PostgreSQL table or view definition to allow QGIS to
load it.

QGIS requires that PostgreSQL layers contain a column that can be used as a unique key for the layer. For tables,
this usually means that the table needs a primary key, or a column with a unique constraint on it. In QGIS, this
column needs to be of type int4 (an integer of size 4 bytes). Alternatively, the ctid column can be used as primary
key. If a table lacks these items, the oid column will be used instead. Performance will be improved if the column
is indexed (note that primary keys are automatically indexed in PostgreSQL).

If the PostgreSQL layer is a view, the same requirement exists, but views do not have primary keys or columns
with unique constraints on them. You have to define a primary key field (has to be integer) in the QGIS dialog
before you can load the view. If a suitable column does not exist in the view, QGIS will not load the layer. If this
occurs, the solution is to alter the view so that it does include a suitable column (a type of integer and either a
primary key or with a unique constraint, preferably indexed).

QGIS offers a checkbox Select at id that is activated by default. This option gets the ids without the attributes
which is faster in most cases. It can make sense to disable this option when you use expensive views.

Dica: Backup de banco de dados PostGIS com camadas salvas pelo QGIS

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

12.1.7 Importacao de dados no PostgreSQL

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

Gerenciador BD

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

shp2pgsql

PostGIS inclui um utilitdrio chamado shp2pgsql que pode ser usado para importar arquivos em um banco de
dados habilitado para PostGIS. Por exemplo, para importar um arquivo denominado ‘lakes.shp’ em um banco de
dados PostgreSQL chamado “gis_data”, use o seguinte comando:

shp2pgsgl -s 2964 lakes.shp lakes_new | psgl gis_data
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Isso cria uma nova camada chamada lakes_new no banco de dados gis_data. A nova camada terd um
identificador de referéncia espacial (SRID) de 2964. Consulte a Secdo Trabalhando com Projecoes para mais
informagdes sobre os sistemas de referéncia espacial e projecdes.

Dica: Exportando conjuntos de dados do PostGIS

Assim como a ferramenta de importagcao shp2pgsql, hd também uma ferramenta para exportar conjuntos de dados
PostGIS como shapefiles: pgsql2shp. Este é enviado dentro de sua distribuicdo PostGIS.

ogr2ogr

Além de shp2pgsql e de SPIT existe uma outra ferramenta para a insercdo de dados geogréficos no PostGIS:
ogr2ogr. Essa é parte da instalacdo do GDAL.

Para importar um shapefile no PostGIS, faca o seguinte :

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

Isto ird importar o shapefile alaska . shp para o banco de dados PostGIS postgis usando o usudrio postgres com
a senha fopsecret no servidor myhost.de.

Note que o OGR deve ser construido com PostgreSQL para suportar PostGIS. Vocé pode ver isso digitando (in
B)

ogrinfo —--formats | grep -i post

Se vocé preferir usar o PostgreSQL com o comando COPY em vez do padrao INSERT INTO, vocé pode exportar

a seguinte varidvel de ambiente (pelo menos disponivel em A e X):

export PG_USE_COPY=YES

ogr2ogr nao cria indices espaciais como shp2pgsl. Vocé precisa crid-los manualmente, usando o comando SQL
CREATE INDEX como um passo extra (como descrito na préxima secéo melhorando o Desempenho).

melhorando o Desempenho

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).

A sintaxe para criar um indice GiST é:

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

Observe que para grandes tabelas, a criacdo do indice pode levar um longo tempo. Uma vez que o indice é
criado, vocé deve realizar um VACUUM ANALYZE. Consulte a documentacdo do PostGIS (PostGIS-PROJECT
Referéncias Bibliogrdficas e Web) para mais informagoes.

A seguir um exemplo de criagcdo de um indice GiST:

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

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

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

gis_data=# VACUUM ANALYZE alaska_lakes;

VACUUM

gis_data=# \gq

gsherman@madison:~/currents$

12.1.8 Camadas vetoriais que ultrapassam 180 |graus| de longitude

Many GIS packages don’t wrap vector maps with a geographic reference system (lat/lon) crossing the 180 degrees
longitude line (http://postgis.refractions.net/documentation/manual-2.0/ST_Shift_Longitude.html). As result, if
we open such a map in QGIS, we will see two far, distinct locations, that should appear near each other. In
Figure_vector_4, the tiny point on the far left of the map canvas (Chatham Islands) should be within the grid, to
the right of the New Zealand main islands.

Fle Edit View Layer Plugins Tools Help

T EHd CRRPEPPE UREH O VAANALRLO *LOE29RR
si4vmoe oD ORYBIEP A IN-—BwCErE ~~00RBBADLS

Layers &®
v @ §§ gshhs land nz LL
[ ]

~ @ \¢_nz Sdeg grid LL

& 255453 scale @ & Render g

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

A solucdo alternativa € transformar os valores de longitude utilizando o PostGIS e a fun¢do ST_Shift Longitude.
Esta funcdo 1€ cada ponto/vértice de cada componente de cada fei¢do em uma geometria e se a longitude € < 0°, ela
acrescenta 360° a ela. O resultado € uma versao 0° - 360° dos dados a serem plotados em um mapa centralizado
em 180°.

a"*

Figure 12.6: Cruzando 180 | graus | longitude aplicacdo da funcdo ** ST_Shift Longitude **

Uso

¢ Importar dados para o PostGIS (Importacdo de dados no PostgreSQL), utilizando, por exemplo, o comple-
mento “Gerenciador BD”.
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e Use a interface do PostGIS para emitir o seguinte comando (neste exemplo,
“TABELA” é o nome da sua tabela PostGIS): gis_data=# update TABELA set
the_geom=ST_Shift_Longitude (the_geom) ;

* Se tudo correu bem, vocé deve receber uma confirmagio sobre o nimero de fei¢des que foram atualizadas.
Entdo vocé vai ser capaz de carregar o mapa e ver a diferenca (Figura_vetor_5).

12.1.9 Camadas SpatiaL.ite

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

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

Se vocé quiser salvar uma camada do vetor para o formato SpatiaLite, vocé pode fazer isso com um clique direito
na legenda. Em seguida, clique em ‘Salvar como...’, defina o nome do arquivo final, e selecione ‘SpatiaLite’ como
formato e oSRC. Além disso, vocé pode selecionar ‘SQLite’ como formato e, em seguida, adicionar “Spatialite
= SIM” no campo opg¢do da fonte de dados OGR. Isto diz OGR para criar um banco de dados SpatiaLite. Veja
também http://www.gdal.org/ogr/drv_sqlite.html.

QGIS also supports editable views in SpatiaLite.

Criando uma nova camada SpatiaLite

Se vocé quiser criar uma nova camada SpatiaLite, consulte a secdo Criando uma nova camada SpatialLite.

Dica: Gestao complementos de dados SpatiaLite

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

12.1.10 Camadas Espaciais MSSQL

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

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

12.1.11 Camadas Espaciais Oracle

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.

Criando uma conexao armazenada

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 to0]har button, selecting the QJ Add Orcale
Spatial Layer... option from the Layer menu, or typing Ct r1+Shi ft+0. To access the connection manager, click
on the [New] button to display the Create a New Oracle Spatial Connection dialog. The parameters required for
a connection are:

12.1. Formatos de dados suportados 75


http://www.gdal.org/ogr/drv_sqlite.html

QGIS User Guide, Versao 2.8

* Nome: Um nome para esta conexdo. Pode ser o mesmo que base de dados
* Base de dados: SID ou SERVICE_NAME da instancia Oracle.

* 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: nimero da porta do servidor de banco de dados Oracle. A porta padrao € a 1521.
* Usuario: Nome de usudrio usado para acessar o banco de dados.
* Senha: Senha usada com Nome do Usudrio para conectar ao banco de dados.

Opcionalmente, vocé pode ativar caixas de selecdo a seguir:
.= Salvar Nome de Usudrio Indica salvar o nome de usudrio do banco de dados na configurag@o da conexao.
. Salvar senha Indica se € para salvar a senha do banco de dados nas configuracdes de conexdo.

. i: guilabel: Olhe somente na tabela de metadados Restringe as tabelas exibidas para aqueles que estdo
na visdo all_sdo_geom_metadata. Isso pode acelerar a exibic¢do inicial de tabelas espaciais.

. & Verificar apenas as tabelas do usudrio Ao procurar tabelas espaciais, restringir a pesquisa para tabelas
que sdo de propriedade do usudrio.

. & :guilabel: Também lista tabelas sem geometria Indica que tabelas sem geometria também devem ser
listados por padrao.

.= Usar estatisticas das tabelas na camada de metadados Quando a camada estd configurada, vérios
metadados sdo necessdrios para a tabela Oracle. Isso inclui informag¢des como o nimero de linhas
da tabela, tipo de geometria e escalas espaciais na coluna de geometria. Se a tabela contiver um
grande numero de linhas, determinando estes metadados pode ser demorado. Ao ativar esta opcdo, as
seguintes operacdes de metadados de tabela sdo feitos: contagem de linhas é determinado a partir do
comando all_tables.num_rows. Tabelas com extensdes sdo sempre determinadas com a fungdo
SDO_TUNE.EXTENTS_OF, mesmo se um filtro de camada é aplicado. Geometria é determinada a partir
das primeiras 100 linhas de ndo-nulas da tabela.

. i: guilabel: Somente tipos de geometria existente listar apenas os tipos de geometria existentes e nao
oferecem para adicionar outros.

Uma vez que todos os pardmetros e as op¢des estdo configuradas, vocé€ pode testar a conexdo clicando no botao
[Testar Conexao].

Dica: QGIS Configuracoes do Usuario e Seguranca

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:

. As configuracdes sdo armazenadas em seu diretério home em ~/ . ggis?2.

. . .
o &7 As configuragdes sdo armazenadas no registro.

Carregando uma camada Espacial Oracle

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.

Para carregar uma camada Espacial Oracle, execute os seguintes passos:

76 Chapter 12. Trabalhando com Dados Vetoriais



QGIS User Guide, Versao 2.8

o If the Add Oracle Spatial layers dialog is not already open, click on the QJ Add Oracle Spatial Layer 00| har
button.

* Escolha a conexdo a partir da lista solta a baixo e clique em [Conectar].
* Marque ou desmarque g Também listar tabelas sem geometrias

* Opcionalmente, use o Opcgoes de busca para definir quais recursos serdo carregados a partir da camada ou
use o botdo de [Definir Filtro] para iniciar Ferramenta de Consulta.
* Encontre a camada(s) que deseja adicionar na lista de camadas disponiveis.

* Selecione-o clicando sobre ele. Vocé pode selecionar vdrias camadas, mantendo pressionada Shift en-
quanto clica. Consulte a se¢do Ferramenta de Consulta para obter informacdes sobre o uso de Oracle
Consultas para definir a camada.

* Clique no botao [Add] para adicionar a camada ao mapa.

Dica: Camada Espacial Oracle
Normalmente, uma camada Espacial Oracle é definida por uma entrada na tabela USER_SDO_METADATA.

12.2 A Biblioteca de Simbolos

12.2.1 Presentation

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

Share and import symbols

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

2 ciem displays a drop down list to let the user import or export symbols.

Grupos e grupos inteligentes

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

To create a group, right-click on an existing group or on the main Groups directory in the left of the library. You
can also select a group and click on the @ additem 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 2
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.)
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Add, edit, remove symbol

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

.J . . .
e 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’.
Para cada tipo de simbolos, voc€ encontrard sempre a mesma estrutura de didlogo:

* at the top left side a symbol representation

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

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

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

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

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

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

while the size ratio is maintained.

12.2.2 Marcador de Simbolos

Marcadores de Simbolos possuem vérios tipos simbolo da camada:
* Marcador Elipse
¢ Marcador da Fonte
* Marcado Simples (padrao)
* Marcadores SVG
* Marcadores de campos vetoriais
The following settings are possible:

e : guilabel: Tipo do Simbolo da camada: Vocé tem a op¢ao de usar marcadores de elipse, marcadores de
fonte, marcadores simples, marcadores SVG e marcadores de campo vetorial.

® cores

* Tamanho

* Estilo de contorno

* Largura do contorno

e Angulo

* : guilabel: ‘Deslocamento X,Y ‘: Vocé pode mudar o simbolo na direcdo -x ou -y.
* Ancorar ponto

* Definor propriedades dos dados ...
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12.2.3 Simbolos de linha

Simbolos marcador de linha tém apenas dois tipos simbolo da camada:
* Marcadores de linha
* Linha simples (padrdo)

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:
* Coloracdo
e Espessura da caneta
e Deslocamento
e Estilo da caneta
e Estilo da unido

e Estilo da capa

. Use custom dash pattern
* Unidade padrao do traco
¢ Definor propriedades dos dados ...

12.2.4 Simbolos do poligono

Marcador de Simbolos do Poligono tem também varios tipos simbolo da camada:
* Preenchimento do centroide
* Preenchimento em gradiente
* Preenchimento de linha padrdo
* Preenchimento de ponto padrio
* Preenchimento de imagem raster
¢ Preenchimento SVG
* Preenchimento estourar feicao
* Preenchimento Simples (padrdo)
* Contorno: linha de marcagdo (o mesmo que marcador de linha)
* Contorno: linha simples (0 mesmo que marcador de linha)
The following settings are possible:
* Cores para a borda e o preenchimento.
e Estilo de preenchimento
* Estilo de borda
e Espessura da borda
e Deslocamento X,Y

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

Com o “preenchimento de imagem Raster ‘vocé pode preencher poligonos uma imagem raster com azulejos. As
opcdes incluem (dados definidos) nome do arquivo, a opacidade, tamanho da imagem (em pixels, mm ou unidades
de mapa), o modo (recurso ou vista) e rotacdo de coordenadas.

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

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

E possivel apenas desenhar bordas do poligonos dentro do poligono. Usando ‘Contorno: linha simples’ selecio-
nando | caixa |: guilabel: Desenhar linha sé dentro poligono.

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 Cif Invert option while classifying the data with
a color ramp. See figure_symbology_3 for an example of custom color ramp and figure_symbology_3a for the
cpt-city dialog.

o Gradient color ramp

Color 1 [ I
Color 2 | -
Type Continuous =

& Multiple stops

o offset () v | [[iAddstop ]
B #0000ff 25
#55FF00 50 Rermove stop
#FFFFOO 75
Preview

Cancel oK

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

A opcdo cpt-city abrird um novo didlogo com centenas de temas incluidos ‘fora da caixa’
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cpk-city color ramp

Selections by theme

Name

All Ramps
Bathymetry
Blues
Discord
Diverging
Greens
Greys
» QGIS

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

vy v

v

Palette

Selection and preview | Information

All by author
All Ramps (592)

lm um B a FE =
dkbluered summer cbacBrBG cbacBrBG11
cbacPivG cbacPRGN cbacPuor cbacRdBu

cbacRdGy  cbacRdYlBu cbacRdYIGn cbacSpectral
cbcBrBG c3t1 c3t3 garish14

4

Path |

License |

[] save as standard gradient

| Help || Cancel | OK

Figure 12.8: cpt-city dialog with hundreds of color ramps o)
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12.3 Janela de Propriedades de Vetor

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
% syl Layer name |regions displayed as |regions

/ Style

Layer source DOS1/Alexandre/Dropbox/Trabalho/QGIS/qgis_sample_data/shapefiles/regions.shp
€7 Labels

~

Data source encoding | Systemn 2

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 piagrams (inclusive) & ™ E— (exclusive) ¢ -
. Current Current
G Metadata L e
w Feature subset
| Query Builder |
Load Style ... || SaveAsDefault || Restore DefaultStyle | | Save Style v
Help | | Apply || Cancel | I oK

Figure 12.9: Vector Layer Properties Dialog o)

12.3.1 Menu Estilo

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

Renderers

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

Se voceé alterar o tipo de processador ao definir o estilo de uma camada de vetor as configuragdes feitas para o
simbolo serdo mantidas. Esteja ciente de que este procedimento sé funciona para uma mudanca. Se vocé repetir a
alteracdo do tipo de renderizador as configuracdes para o simbolo irdo se perder.

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

o 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 | (B GK

Figure 12.10: Save Style in database Dialog )

Dica: Selecao e mudanca de simbolos multiplos

A simbologia permite que vocé selecione varios simbolos e clique no direito para mudar de cor, transparéncia,
tamanho ou largura das entradas selecionadas.

Single Symbol Renderer

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

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

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

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

* 0 value: yellow

* Positive value: green
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Layer Properties - rivers | Style

e

. General % single Symbol  *

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

Figure 12.11: Single symbol line properties <2

Symbol layer type

)

Simple marker

- | R €, o | <

Colars
Size 8.3 =K =1
Cutline style Solid Line
Outline width ' 0.000000 =K =1
Angle 0,00 =
OffsetX,¥  0.000000 0.000000 =K =1
Anchor point | HCenter - @ VCenter
Figure 12.12: Expression in Size spinbox 1)
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*/
CASE
WHEN value < 0 THEN ’#DC143C’ -- Negative value: red
WHEN value = 0 THEN ’#CCCC00’ -- Value 0: yellow
ELSE ' #228B22' -— Positive value: green
END

static/user_manual/working _with_vector/symbol_data_defir

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

Categorized Renderer

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

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

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

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

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

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

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

Graduated Renderer

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

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

Also, analogous to the Categorized Renderer, the Style tab allows you to select:
* The attribute (using the Column listbox or the £-- Ser column expression function, see Expressdes chapter)
e The symbol (using the Symbol Properties button)
* The colors (using the color Ramp list)

Additionally, you can specify the number of classes and also the mode for classifying features within the classes
(using the Mode list). The available modes are:

¢ Intervalo Igual: cada classe tem o mesmo tamanho (por exemplo, valores de 0 a 16 e com 4 classes, cada
classe tem um tamanho 4);

* Quantil: cada classe terd o mesmo nimero de elementos no interior (a idéia de uma caixa de plotagem);

* Quebras naturais (Jenks): a varidncia dentro de cada classe é minima, enquanto a variacio entre as classes
é maxima;
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Layer Properties - rivers | Style

% General | & categorized

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

Figure 12.14: Categorized Symbolizing options 6}

Layer Properties - majrivers | Style

\‘..______ General | :t Graduated

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

Figure 12.15: Graduated Symbolizing options A
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* Desvio Padrao: classes sao construidas de acordo com os valores do desvio padrio;
* Pretty Breaks: the same of natural breaks but the extremes number of each class are integers.

A caixa de listagem na parte central da lista do menu Estilo as classes juntamente com as suas faixas, 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-click shows a contextual menu to Copy/Paste, Change color, Change transparency, Change output unit,
Change symbol width.

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

Dica: Mapas Tematicos usando uma expressao

Categorized and graduated thematic maps can now be created using the result of an expression. In the properties
dialog for vector layers, the attribute chooser has been augmented with a &-. Set column expression function. So
now you no longer need to write the classification attribute to a new column in your attribute table if you want the
classification attribute to be a composite of multiple fields, or a formula of some sort.

Rule-based rendering

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

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

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

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

Point displacement

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

Dica: Exportar simbologia vetorial

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

Inverted Polygon

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

Dica: Switch quickly between styles
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Layer Properties - majrivers | Style

o

‘. General | Rule-based

Label

Rule Min. scale Max. scale Count D

w style

- v [ Aniak River

"DECRIPTION" = 'Aniak River'

@7 Labels &  "LENGTH" <2000
& - "LENGTH">= 2000

@ = Other rivers

E= Fields

Rendering

- Display

"LENGTH" <2000
"LENGTH" >= 2000
ELSE

@ Actions T

4 .
+ % Joins =

| | Refine current rules

v

| | Count features | | Rendering order... |

ER oi w Layer rendering
iagrams

. Layer transparency )
fi Metadata
Layer blending mode

v

Help | Style

Figure 12.16

Layer Properties - airports | Style

N

. General | Point displacement = |

0
| Normal | Feature blending mode | Normal =
Apply Cancel [ OK ]
: Rule-based Symbolizing options A

& style Center symbol: .
€ Labels Renderer: | & single symbol =
Helds Renderer settings...
- . Displacement circles
- Display Circle pen width: 0.40 .
@ oo circle color: | ~ |
+ 4 Joins Circle radius modification: 0.50 -
IER piagrams Point distance tolerance: 100000.0000000 -
’? Metadata Labels
Label attribute: | IKO =
Label Font: Font...
Label color: | -

Max scale denominator: -1

w Layer rendering

] Use scale dependent labelling

Figure 12.17: Point displacement dialog

Layer transparency A 0
Layer blending mode | Normal - | Feature blending mode | Normal |
Load Style ... Save As Default | | Restore Default Style | | Save Style v |
Help | Apply Cancel | [ oK ]

)

S

88

Chapter 12. Trabalhando com Dados Vetoriais



QGIS User Guide, Versao 2.8

Layer Properties - regions | Style

\'-._ General Inverted polygons =

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

Figure 12.18: Inverted Polygon dialog A

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

Heatmap

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

Color Picker

Regardless the type of style to be used, the select color dialog will show when you click to choose a color - either
border or fill color. This dialog has four different tabs which allow you to select colors by |E| color ramp | o)

color wheel color swatches or ‘;;if color picker
, .

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

With |E| colorramp o vwith Al 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 A colorpcker which allows you to sample a color from under your mouse pointer at
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Figure 12.19: Color picker ramp tab s}
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Figure 12.20: Color picker swatcher tab )
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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.

Dica: quick color picker + copy/paste colors

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

| -

Copy color

Pick color
Choose color...

Figure 12.21: Quick color picker menu )

Renderizacao da camada

e : guilabel: Transparéncia da camada | deslizante |: Vocé pode fazer a camada subjacente na tela do mapa
visivel com esta ferramenta. Use o controle deslizante para se adaptar a visibilidade de sua camada de vetor
para suas necessidades. Vocé também pode fazer uma defini¢do precisa do percentual de visibilidade no
menu ao lado do controle deslizante.

* Layer blending mode and Feature blending mode: You can achieve special rendering effects with these tools
that you may previously only know from graphics programs. The pixels of your overlaying and underlaying
layers are mixed through the settings described below.

Normal: This is the standard blend mode, which uses the alpha channel of the top pixel to blend with
the pixel beneath it. The colors aren’t mixed.

Lighten: This selects the maximum of each component from the foreground and background pixels.
Be aware that the results tend to be jagged and harsh.

Screen: Light pixels from the source are painted over the destination, while dark pixels are not. This
mode is most useful for mixing the texture of one layer with another layer (e.g., you can use a hillshade
to texture another layer).

Dodge: Dodge will brighten and saturate underlying pixels based on the lightness of the top pixel. So,
brighter top pixels cause the saturation and brightness of the underlying pixels to increase. This works
best if the top pixels aren’t too bright; otherwise the effect is too extreme.

Addition: This blend mode simply adds pixel values of one layer with the other. In case of values
above one (in the case of RGB), white is displayed. This mode is suitable for highlighting features.

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

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

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

Overlay: This mode combines the multiply and screen blending modes. In the resulting picture, light
parts become lighter and dark parts become darker.
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— Soft light: This is very similar to overlay, but instead of using multiply/screen it uses color burn/dodge.
This is supposed to emulate shining a soft light onto an image.

— Hard light: Hard light is also very similar to the overlay mode. It’s supposed to emulate projecting a
very intense light onto an image.

— Difference: Difference subtracts the top pixel from the bottom pixel, or the other way around, to
always get a positive value. Blending with black produces no change, as the difference with all colors
is zero.

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

12.3.2 Menu Rétulos

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

e Texto

* Formatagdo

* Buffer
 Pano de fundo
e Sombra

* Localizacdo

* Desenhando

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

abi . S
Start QGIS and load a vector point layer. Activate the layer in the legend and click on the ® Layer Labeling Options
icon in the QGIS toolbar menu.

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

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

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

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

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

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

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

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

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

tion of the label. If you choose the & Use global shadow checkbox, then the zero point of the angle is always
oriented to the north and doesn’t depend on the orientation of the label. You can influence the appearance of the
shadow with the Blur radius. The higher the number, the softer the shadows. The appearance of the drop shadow
can also be altered by choosing a blend mode (see blend_modes).

Choose the Placement menu for the label placement and the labeling priority. Using the “2! Offser from point
setting, you now have the option to use Quadrants to place your label. Additionally, you can alter the angle of
the label placement with the Rotation setting. Thus, a placement in a certain quadrant with a certain rotation is
possible. In the priority section you can define with which priority the labels are rendered. It interacts with labels
of the other vector layers in the map canvas. If there are labels from different layers in the same location then the
label with the higher priority will be displayed and the other will be left out.

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

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

and to . Discourage labels from covering features.

= = ) b @ D . i e = 4 fe] - = oo
O OS2 plPLRRAS &C -8 B5E- 8-
g | °° @p p ﬁ o @d [®F @by (be] <@Bgl » 4
W [- s L 2] L
o G O @™ Co @9 @» Ga ) @@ ¥ N
| [~ a a gv  Hgu < mim -
% Layer labeling settings
|
& Label this layer with | NAME v ||E -3
¥ Text/Buffer sample
Lorem lpsum f
Lorem Ipsum| 0| = v
ebe Text Text style
ab .
c Formatting )
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sbe Byffer L &
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-/ Shadow
q.:‘) Placement v @: s @: @ @
4/ Rendering || sjze 9,0000 iy =8
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Figure 12.22: Smart labeling of vector point layers )

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

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

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

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

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

In the Placement menu, you find special settings for line layers. The label can be placed “&! Parallel, ' Curved
or ‘! Horizontal. With the "2 Parallel and - Curved option, you can define the position . Above line, &

On line and & Below line. 1t’s possible to select several options at once. In that case, QGIS will look for the
optimal position of the label. Remember that here you can also use the line orientation for the position of the label.
Additionally, you can define a Maximum angle between curved characters when selecting the -/ Curved option
(see Figure_labels_2).

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

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

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

Labeling polygon layers

The first step is to activate the 4 Label this layer checkbox and select an attribute column to use for labeling.
Click & if you want to define labels based on expressions - See labeling_with_expressions.

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

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

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

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

In the "2/ Offset from centroid settings, you can specify if the centroid is of the 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 -4 whole
polygon for the centroid. With the L 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 choice of Label Placement, several options will appear. As for Point Placement you can choose the
distance for the polygon outline, repeat the label around the polygon perimeter.

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

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

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

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

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

—-> John Smith, Paris

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

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

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

-> My name is John Smith
I live in Paris

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

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

# create a CASE ELSE condition. If the population value in field
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ga Expression based label
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xat
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Example
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Cancel | I oK

Figure 12.25: Using expressions for labeling A

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

—> This place is a town

As you can see in the expression builder, you have hundreds of functions available to create simple and very
complex expressions to label your data in QGIS. See Expressoes chapter for more information and examples on
expressions.

Using data-defined override for labeling

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

sty

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

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

2. Double-click the layer to open the Layer Properties. Click on Labels and Placement. Select L2/ Offset from
centroid.

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

4. Zoom em um lago

5. Go to the Label toolbar and click the aLTﬁ]J 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

= Y 2
New Column 434 [/ Delete Column oo he ysed when the dataset is in @ Editing mode |

Within the Fields menu, the field attributes of the selected dataset can be manipulated. The buttons £
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Figure 12.28: Dialog to select an edit widget for an attribute column 42

No: guilabel: Menu Campos, vocé também encontrard uma coluna ** ferramenta de edi¢do ** . Esta coluna pode
ser utilizada para definir os valores ou variedade de valores que sdo permitidos para serem adicionados a coluna
da tabela de atributos especificos. Se vocé clicar no ** [edit widget] ** botdo, uma janela se abre, onde vocé pode
definir diferentes elementos. Estes elementos sio:

e ** Caixa de seleg¢@o **: Exibe uma caixa de selecd@o e vocé pode definir qual atributo € adicionado na coluna
quando a caixa de selecdo € ativada ou ndo.

o ** Classificacdo **: Exibe uma caixa de combina¢io com os valores utilizados para a classificac@o, se
vocé tiver escolhido “valor tinico” como o tipo de lenda no: guilabel: Estilo menu da caixa de didlogo
propriedade

* Cor: Exibe um botdo de cor permitindo que o usudrio escolha uma cor na janela de didlogo de cor.

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

e ** Enumerag@o **: Abre uma caixa de combina¢@o com valores que podem ser usados dentro no tipo de
colunas. Atualmente é suportado apenas por provedores de PostgreSQL.

» ** Nome do Arquivo **: Simplifica a selecdo, adicionando uma janela de selecao de arquivos.
e #% Qculto **: Uma coluna de atributo oculto € invisivel. O usudrio nio é capaz de ver o seu contetdo.

* Foto: Campo que contém o nome do arquivo para a imagem. A largura e altura do campo podem ser
definidos.

e Tamanho: Permite definir valores numéricos de um tamanho especifico. A edicdo do Widget pode ser um
controle deslizante ou uma caixa de rotacdo.

* 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.

o ** Edicao de texto ** (padrdo): Isto abre um campo de edi¢do de texto que permite que o texto simples ou
multiplas linhas a sejam utilizados. Se vocé escolher vdrias linhas vocé também pode escolher o contetido
html.
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e ** Valores Unicos **: O usudrio pode selecionar um dos valores ja utilizados na tabela de atributos. Se
editdvel é ativado, uma linha de edicdo € mostrada com suporte para autocompletar, caso contrario, uma
caixa de combinagdo € utilizada.

o ** Gerador UUID **: Gera um campo UUID (identificador exclusivo universal) somente para leitura, se
vazio.

o ** Mapa de Valor **: uma caixa de combinagdo com itens pré-definidos. O valor é armazenado no atributo,
a descricao € mostrada na caixa de combinag@o. Voc€ pode definir valores manualmente ou carregd-los a
partir de uma camada ou um arquivo CSV.

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

e Webview: Campo que contém o nome do arquivo para a imagem. A largura e altura do campo podem ser
definidos.

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

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

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

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

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

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

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

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

Reference in Python Init Function like so: MyForms.open

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

12.3.4 Menu Geral

% Use this menu to make general settings for the vector layer. There are several options available:
Informacdo da Camada

* Alterar o nome de exibi¢do da camada em: guilabel: apresentado como

* Define o: guilabel: source Camada da camada de vetor

* Defina o: guilabel: codificacdo de fonte de dados para definir op¢des especificas do provedor e ser capaz de
ler o arquivo

100 Chapter 12. Trabalhando com Dados Vetoriais


http://blog.vitu.ch/10142013-1847/write-your-own-qgis-form-elements
http://blog.vitu.ch/10142013-1847/write-your-own-qgis-form-elements
http://nathanw.net/2011/09/05/qgis-tips-custom-feature-forms-with-python-logic/

QGIS User Guide, Versao 2.8

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

w’ style v Fields Label
' =] I@I ¥ Position
Labels - = ele
id ~ Name Type Type name Lengt~ — time
Fields — i i |l| magvar
" 9 |urlname Qskring string 0 @ geoidheight
ke = 10 |sym QSkring String 0 — ¥ Description
& At — : - d name
ctions 11 | ktype Qskring String 1] cmt
+ 4 Joi = desc
¥ Joins src
IE® Dpiagrams ErTL
= = Add tab or group for waypoints
rz Metadata urlname
= Symbology Type
Create category |Accuracy as sym
® atab type

) agroup in container

= | cancel |[ QoK J

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

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

Figure 12.29: Didlogo para criar categorias com o ** [Editor Disposi¢do Atributo **

™ waypoints - Feature Attributes

Position | Description| Accuracy

name Katmai National Park

cmt NULL

desc NULL

src Digitized in QGIS

URL

url vww.katmai.national-park.com/

urlname | NULL

symbology Type
sym NULL
type NULL

| Cancel | OK

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

12.3. Janela de Propriedades de Vetor 101



QGIS User Guide, Versao 2.8

Sistema de Referéncia de Coordenadas

e : guilabel: Especificar o sistema de referéncia de coordenadas. Aqui, vocé€ pode visualizar ou alterar a
projecdo da camada vetorial especifica.

¢ Crie um indice espacial (somente para formatos OGR suportados)
* : guilabel: informagdo Atualizar Extensoes para uma camada

 Exibir ou alterar a proje¢ao da camada de vetor especifico, clicando em: guilabel: Especifique ...

= Scale dependent visibility

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

Feature subset

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

x Layer Properties - regions | General

w Layerinfo

A} General
% syl Layer name |regions displayed as |regions

¢ style

Layer source DOS1/Alexandre/Dropbox/Trabalho/QGIS/qgis_sample_data/shapefiles/regions.shp
€3 Labels

Data source encoding | System ~

E= Fields

w Coordinate reference system

& Rendering

- Display

U‘@ Actions

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

| Create spatial index | | Update extents |

+ & Joins v Scale dependent visibility
Maximum B (5 147 ans 6481 Minimum 1:100 000 000
IER piagrams (inclusive) ¢ =L e exclusive) =
Current Current

G' Metadata

w Feature subset

| Query Builder |

Load Style ... || SaveAsDefault || Restore DefaultStyle | | Save Style v

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

Figure 12.31: General menu in vector layers properties dialog 6}

12.3.5 Menu Renderizador

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

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

(]
=~ 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

® 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
g‘/ Rendering

Display
{;@ Actions
- 1‘ Joins
IER Diagrams | Insert expression... | | NAME_2 2| | Insert field |
@ metadata Load Style ... || saveAsDefault || Restore DefaultStyle | | Save Style v
| Help | | Apply || cCancel | [T]

Figure 12.32: HTML code for map tip )

BETHEL

DILLINGHAM

Name of feature: Dillingham

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

BRISTOLIBAY
Figure 12.33: Map tip made with HTML code o)

12.3.7 Menu de Acoes

@ 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.
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Layer Properties - grassland | Actions

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

ri Metadata

¥ Action properties

Type  Open = [ Capture output

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

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

Insert expression... cat + || Insert Field

Add to action list |  Update selected action

Help Style  ~ Apply cancel || oK |

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

Acdes sdo tteis quando vocé frequentemente deseja executar uma aplicacdo externa ou visualizar uma pagina web
com base em um ou mais valores em sua camada de vetor. Elas sdo divididas em seis tipos e pode ser usadas
assim:

* Iniciar acdes genéricas, Mac, Windows e Unix em um processo externo.
» Executar a¢cdes Python uma expressdo Python.
* Acdes genéricas e Python sdo visiveis em toda parte.

* Ac¢des Mac, Windows e Unix s@o visiveis apenas na respectiva plataforma (ou seja, vocé pode definir a¢des
de trés “Editar” para abrir um editor e os usudrios s6 podem ver e executar a acao “Editar” na sua plataforma
para executar o editor) .

Existem vdarios exemplos incluidos na caixa de didlogo. Vocé pode carregd-los clicando no [Adicionar ac¢Ges
padrio]. Um exemplo € a realiza¢do de uma pesquisa com base em um valor de atributo. Este conceito é usado
na discussao a seguir.

Defining Actions

Atributo acdes sdo definidas a partir do vetor: guilabel: didlogo ‘Propriedades da Camada . Para: indice: ‘Definir
uma Ag¢do, abra o vetor: guilabel: ‘Propriedades da Camada ‘ de didlogo e clique no: guilabel: Menu‘ Acdes .
Vd para o: guilabel: ‘propriedades Acdo. Selecione ‘genérico’ como tipo e fornecer um nome descritivo para
a acdo. A propria acdo deve conter o nome do aplicativo que serd executado quando a agdo € invocado. Vocé
pode adicionar um ou mais valores de campos de atributos como argumentos para a aplicacdo. Quando a acdo
¢é chamada, qualquer conjunto de caracteres que comegam com um ‘% *‘, seguido do nome de um campo sera
substituido pelo valor desse campo. Os caracteres especiais: indice: %% serd substituido pelo valor do campo
que foi selecionado da tabela identificam resultados ou atributo (ver using_actions abaixo). Aspas duplas podem
ser usadas ao texto do grupo em um Unico argumento para o programa, script ou comando. Aspas duplas serdo
ignoradas se precedido por uma barra invertida.

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

Using the Identify Features tool, you can open the Identify Results dialog. It includes a (Derived) item that contains
information relevant to the layer type. The values in this item can be accessed in a similar way to the other fields
by preceeding the derived field name with (Derived) .. For example, a point layer has an X and Y field, and
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: indice: agdes exemplo sdo mostradas abaixo:
* konqueror http://www.google.com/search?g=%nam
* konqueror http://www.google.com/search?g=%%

No primeiro exemplo, o navegador Konqueror € consultado e passou uma URL para abrirr. A URL ex-
ecuta uma pesquisa no Google sobre o valor do campo ‘‘ nam‘‘ da nossa camada vetorial. —Note-se
que a aplicacdo ou script chamado pela acdo devem estar no caminho, ou vocé deve fornecer o caminho
completo. Para ter certeza, poderiamos reescrever o primeiro exemplo como: ** /opt/kde3/bin/konqueror
http://www.google.com/search?q=%nam *¢. Isto ird assegurar que a aplica¢do konqueror serd executado quando a
acdo € consultada.

O segundo exemplo usa a notagdo % % , que ndo depende de um campo especifico para o seu valor. Quando a
acdo € consultado, o % % sera substituido pelo valor do campo selecionado na tabela de identificar resultados ou
atributo. Using Actions

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

ture Action (recall that these dialogs can be opened by clicking @\ Identify Features 5 Open Autribute Table 5. @

Run Feature Action) g invoke an action, right click on the record and choose the action from the pop-up menu. Ac-
tions are listed in the popup menu by the name you assigned when defining the action. Click on the action you
wish to invoke.

Se vocé estd chamando uma ag@o que usa o ‘% ‘“% notacdo, clique com o botdo direito sobre o valor do campo
na: guilabel: ‘ Identificar resultados de didlogo ou o: guilabel: ‘Tabela de atributos‘ didlogo que vocé deseja
passar para a aplicacdo ou 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 taxon_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"

Depois de selecionar algumas localidades e executar a acdo em cada um, a abertura do arquivo de safda irdi mostrar
algo como isto:

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

Como um exercicio, criamos uma ac¢io que faz uma pesquisa no Google sobre o a camada lagos. Primeiro,
precisamos determinar o URL necessdario para realizar uma pesquisa sobre a palavra-chave. Isso péde ser realizado
facilmente indo ao Google e realizando uma pesquisa simples, em seguida, pegar a URL na barra de enderecos do
seu navegador. A partir deste pequeno esforco, vemos que o formato é: http://google.com/search?q=qgis , onde
QGIS ¢ o termo de pesquisa. Armado com esta informacgdo, podemos prosseguir:

1. Verifique se a camada 1agos estd carregada.

2. Open the Layer Properties dialog by double-clicking on the layer in the legend, or right-click and choose
Properties from the pop-up menu.
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3. Clique em :guilabel: menu ‘Ag¢des’.
4. Digite um nome para a agdo, por exemplo ‘* Google Search .

5. Para a acdo, precisamos fornecer o nome do programa externo a ser executado. Neste caso, podemos usar o
Firefox. Se o programa ndo estiver em seu caminho, vocé€ precisara fornecer o caminho completo.

6. Seguindo o nome da aplica¢@o externa, adicione a URL usada para fazer uma pesquisa no Google, mas nao
inclua o termo de busca: ‘ http://google.com/search?q="**

7. O texto no campo de a¢d@o serd mostrado como este: *‘ firefox http://google.com/search?q =**

8. Clique na caixa oculta que contém os nomes dos campos para camada  lagos”. Ele esta localizado logo ao
lado esquerdo do botdo [Inserir Campo] .

9. A partir da caixa drop-down, selecione ‘NOMES’ e clique ** [Inserir campo]. **
10. Seu texto a¢do agora se parecerd como este:
firefox http://google.com/search?g=%NAMES
11. Para finalizar a ac¢do, clique no botdo [Adicionar a lista de acoes].
Isso completa a acdo, e ele estd pronto para usar. O texto final da acdo deve ser semelhante a este:
firefox http://google.com/search?g=%NAMES
Agora podemos utilizar a acdo. Feche a: aba de didlogo: ‘Propriedades da camada ° e aplique um zoom em uma

drea de interesse. Certifique-se que a camada lagos estd ativa e identifique um lago. Na caixa o resultado que
vocé podera visualizar que a nossa agdo estd visivel:

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

Figure 12.35: Select feature and choose action )

Quando  clicamos sobre a  acdo, ela faz o Firefox e navegar para o URL
http://www.google.com/search?q=Tustumena. Também é possivel adicionar outros campos de atributo para
essa acao. Para isso basta um + ao final do texto de ac@o, selecionar outro campo e clicar em [Inserir Campo].
Nesse exemplo nao temos outro campo disponivel para efetuarmos a busca.

Vocé pode definir vérias acdes para uma camada, e cada um vai aparecer no didlogo Identificar resultados.

Ha todos os tipos de usos para as agdes. Por exemplo, se vocé tem uma camada de pontos que contém as lo-
calizagoes de imagens ou fotos, juntamente com um nome de arquivo, voc€ pode criar uma agdo para langar um
visualizador para exibir a imagem. Voc€ também pode usar agdes para langar relatérios baseados na web para um
campo de atributo ou combinacdo de campos, especificando-as da mesma forma que fizemos no nosso exemplo
de busca Google.
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Nos também podemos fazer exemplos mais complexos, por exemplo, usando agdes Python.

Normalmente, quando nds criamos uma agdo para abrir um arquivo com uma aplicacio externa, podemos usar
caminhos absolutos, ou, eventualmente, caminhos relativos. No segundo caso, o caminho € relativo ao local do
arquivo executdvel do programa externo. Mas o que dizer se precisamos usar caminhos relativos, em relagcido a
camada selecionada (um baseado em arquivo, como um shapefile ou SpatiaLite)? O cdédigo a seguir ird fazer o
truque:

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 ] );

No6s apenas temos que lembrar que a agdo € um do tipo varidveis Python e o comando e imagerelpath devem ser
alteradas para atender as necessidades.

Mas o que dizer se o caminho relativo deve ser relativo ao arquivo de projeto (salvo)? O cédigo da acdo Python
seria:

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 None;
image=os.path. join (path, imagerelpath);

import subprocess;

subprocess.Popen( [command, image ] );

Outro exemplo de acdo Python € a que nos permite adicionar novas camadas ao projeto. Por exemplo, os exemplos
a seguir irdo adicionar ao projeto, respectivamente, um vetor e raster. Os nomes dos arquivos a serem adicionados
ao projeto e os nomes a serem indicados para as camadas sdo conduzidos de dados (nome do arquivo e nome da
camada sdo nomes da tabela de atributos do vetor, onde a acdo foi criada coluna):

ggis.utils.iface.addVectorLayer (' /yourpath/[% "filename" %].shp’,’ [% "layername" %]7,
’ ogr’ )

Para adicionar um raster (uma imagem TIF neste exemplo), ele se torna:

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

")
12.3.8 Menu Juntar

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

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

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

Além disso, o didlogo juntar vetor adicionado permite:
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\'.__ General Join layer Join Field Target field  Memory cache Prefix Joined fields
% Style
e el ) Add vector join
Field ) e
&5 Fields Join layer Z regions =
ot R d "
¢ Rendering Join Field NAME_1 .
®® oisplay Target field NAME B
{;@ Actions Cache join layer in virtual memory
3 [] Create attribute ind join field
'é oG reate attribute index on join fie
v Choose which fields are joined
IER Dpiagrams
3 & NAME_1
rg Metadata o NAME72
[7] HASC_2
] TYPE_2

v [ Custom field name prefix

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

Figure 12.36: Join an attribute table to an existing vector layer A

. & Cache join layer in virtual memory
. & Create attribute index on the join field
.= Choose which fields are joined

* Create a g Custom field name prefix

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).

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.
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o

L abc)

‘. General

Style
Labels
Fields

Display

{;Q Actions

10.

Diagrams

Metadata

Layer Properties - climate | Diagrams

& Display diagrams

Diagram type | abc Text diagram 2

Appearance | Size | Position @ Options
[ Fixedsize |18,00000 -
Size units | mm &)

Scale linearly

Attribute E..

Find maximum value

g attribute value /

Priority: Low |2/

High

Scale

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_ = _I !

Load Style ... J Save As Default | | Restore DefaultStyle | | Save Style ¥

Help | | Apply || cancel | [ oK |

Figure 12.37: Vector properties dialog with diagram menu s}

D& um clique duplo na camada clima na legenda do mapa para abrir a aba de didlogo ‘Propriedades da

camada .

Click on the Diagrams menu, activate 'Display diagrams, and from the Diagram type 17 combo box,
select ‘Text diagram’.

Na guia Aparéncia, escolhemos um azul claro como cor de fundo, e na guia Tamanho, montamos um
tamanho fixo de 18 mm.

Na guia Posigdo, a colocagio pode ser definida como ‘em torno do ponto’.

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.

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

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

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

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

Finalmente, clique [OK].

Lembre-se que no: guilabel: guia ‘ Posi¢do‘, a | checkbox |: guilabel: Dados posi¢do definida dos diagramas
é possivel. Aqui vocé€ pode usar atributos para definir a posicdo do diagrama. Vocé€ também pode definir a
visibilidade dependente escala no: guilabel: guia ¢ Aparéncia‘.

The size and the attributes can also be an expression. Use the £- button to add an expression. See Expressies
chapter for more information and example.
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Figure 12.38: Diagram from temperature data overlayed on a map A

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 Expressoes

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 e application
; through the feature selection and through the diagram tab of the Layer properties as well as the Main properties
of the label item and the Atlas generation tab in the Print Composer.

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

12.4.1 Lista de funcoes

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

Figure 12.39: Metadata menu in vector layers properties dialog 42

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.

Operadores

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

is less than or equal to b

is larger than or equal to b
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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 is below the values listed

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

Alguns exemplos:
* Juntando um texto e um valor a partir de um nome de coluna:

"My feature’s id is: ’ || "gid"

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

"description" LIKE ’Hello%’

Condicionais

Este grupo contém fungdes para lidar com verificacdes condicionais em expressdes.

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

Alguns exemplos:
* Enviar de volta um valor se a primeira condi¢@o € verdade, outra coisa manda outro valor:

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

Funcoes Matematicas

Este grupo contém fun¢des matemadticas (por exemplo, raiz quadrada, sen e cos).

sgrt (a) square root of a

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

cos (a) cosine of a

tan (a) tangent of a
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asin (a) arcsin of a

acos (a) arccos of a

atan (a) arctan of a

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

exp exponential of a value

1n value of the natural logarithm of the passed
expression

loglo value of the base 10 logarithm of the passed
expression

log value of the logarithm of the passed value
and base

round round to number of decimal places

rand random integer within the range specified by
the minimum
and maximum argument (inclusive)

randf random float within the range specified by
the minimum
and maximum argument (inclusive)

max largest value in a set of wvalues

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

scale_exp

floor
ceil
Spi

Conversoes

domain to an output

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

range using an exponential curve
rounds a number downwards

rounds a number upwards

pi as value for calculations

Este grupo contém funcdes para converter um tipo de dado para outro (por exemplo, texto para inteiro, inteiro para

texto).

toint
toreal
tostring
todatetime
todate
totime
tointerval

converts a string to integer number

converts a string to real number

converts number to string

converts a string into Qt data time type
converts a string into Qt data type

converts a string into Qt time type

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

Funco6es Data e hora

Este grupo contém funcdes para trabalhar datas e hora data.

Snow
age
year

month

week

current date and time

difference between two dates

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

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

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

Alguns exemplos:
* Obter o més e o ano de hoje no formato “02/2015”

month ($now) || '/’ || year ($now)

Funcées String

Este grupo contém fun¢des que operam em textos (por exemplo, quer substituir, converter para maidsculas).

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
replaced

regexp_replace(a,this,that) returns a string with the supplied regular
expression replaced

regexp_substr returns the portion of a string which matches
a supplied regular expression

substr (xax, from, 1len) returns a part of a string

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

format_number returns a number formatted with the locale

separator for thousands (also truncates the
number to the number of supplied places)

format_date formats a date type or string into a custom
string format

Funcodes Cor

Este grupo contém funcdes para manipulagdo de cores.

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

Funcoes Geometria

Este grupo contém funcdes que operam na geometria dos objetos (por exemplo, comprimento, drea).

Sgeometry
Sarea
$length
Sperimeter
Sx

Sy

xat

yat

xmin

Xmax

ymin

ymax

geomE romWKT
geomF romGML
bbox
disjoint
intersects
touches

crosses

contains

overlaps

returns the geometry of the current feature (can be used
for processing with other functions)

returns the area size of the current feature

returns the length size of the current feature

returns the perimeter length of the current feature
returns the x coordinate of the current feature

returns the y coordinate of the current feature
retrieves the nth x coordinate of the current feature.

n given as a parameter of the function

retrieves the nth y coordinate of the current feature.

n given as a parameter of the function

returns the minimum x coordinate of a geometry.
Calculations are in the Spatial Reference System of this
Geometry

returns the maximum x coordinate of a geometry.
Calculations are in the Spatial Reference System of this
Geometry

returns the minimum y coordinate of a geometry.
Calculations are in the Spatial Reference System of this
Geometry

returns the maximum y coordinate of a geometry.
Calculations are in the Spatial Reference System of this
Geometry

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

returns a geometry from a GML representation of geometry

returns 1 if the geometries do not share any space
together

returns 1 if the geometries spatially intersect

(share any portion of space) and 0 if they don’t
returns 1 if the geometries have at least one point in
common, but their interiors do not intersect

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

returns true if and only if no points of b lie in the
exterior of a, and at least one point of the interior
of b lies in the interior of a

returns 1 i1f the geometries share space, are of the
same dimension, but are not completely contained by
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within
buffer

centroid
bounds

bounds_width

bounds_height

convexHull

difference
distance
intersection
symDifference

combine
union

geomToWKT

geometry
transform

Funcodes Registro

each other

returns 1 i1if geometry a is completely inside geometry b
returns a geometry that represents all points whose
distance from this geometry is less than or equal to
distance

returns the geometric center of a geometry

returns a geometry which represents the bounding box of
an input geometry. Calculations are in the Spatial
Reference System of this Geometry.

returns the width of the bounding box of a geometry.
Calculations are in the Spatial Reference System of

this Geometry.

returns the height of the bounding box of a geometry.
Calculations are in the Spatial Reference System of

this Geometry.

returns the convex hull of a geometry (this represents
the minimum convex geometry that encloses all geometries
within the set)

returns a geometry that represents that part of geometry
a that does not intersect with geometry b

returns the minimum distance (based on spatial ref)
between two geometries in projected units

returns a geometry that represents the shared portion

of geometry a and geometry b

returns a geometry that represents the portions of a and
b that do not intersect

returns the combination of geometry a and geometry b
returns a geometry that represents the point set union of
the geometries

returns the well-known text (WKT) representation of the
geometry without SRID metadata

returns the feature’s geometry

returns the geometry transformed from the source CRS to
the dest CRS

Este grupo contém fungdes que operam na identificagcdo da registros.

Srownum
$id

Scurrentfeature

Sscale
Suuid

getFeature
attribute

Smap

Campo e Valores

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.
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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.

Nota: O procedimento para editar camadas do GRASS ¢€ diferente - consulte a secdo Digitalizando e editando
uma camada vetorial GRASS para mais detalhes.

Dica: Edicoes 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

Before we can edit vertices, we must set the snapping tolerance and search radius to a value that allows us an
optimal editing of the vector layer geometries.

Tolerancia de Atracao

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.

The Snapping options enables you to make a quick and simple general setting for all layers in the project so that
the pointer snaps to all existing vertices and/or segments when using the ‘All layers’ snapping mode. In most cases
it is sufficient to use this snapping mode.

It is important to consider that the per-layer tolerance in ‘map units’ was actually in layer units. So if working
with a layer in WGS84 reprojected to UTM, setting tolerance to 1 map unit (i.e. 1 meter) wouldn’t work correctly
because the units would be actually degrees. So now the ‘map units’ has been relabeled to ‘layer units’ and the
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o Snapping options

Snapping mode |Advanced =
&  Layer Mode Tolerance Units Avoid intersect |-
~ airports to vertex and segment * | 10.00000 . || pixels =
%) alaska to vertex * || 10.00000 _ | pixels =l
~ lakes to vertex and segment * | 0.00000 layer units = |[
%) majrivers to vertex | 1000.00000 || map units =
& Enable topological editing [& Enable snapping on intersection Apply Cancel | | oK

Figure 12.40: Edit snapping options on a layer basis (Advanced mode) A

new entry ‘map units’ operates with units of the map view. While working with ‘on-the-fly” CRS transformation
it is now possible to use a snapping tolerance that refers to either the units of the reprojected layer (setting ‘layer
units’) or the units of the map view (setting ‘map units’).

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

12.5.2 Zooming and Panning

Before editing a layer, you should zoom in to your area of interest. This avoids waiting while all the vertex markers
are rendered across the entire layer.

Apart from using the @ pan gapd = zoom-in 7 - zoom-out joong on the toolbar with the mouse, navigating can also
be done with the mouse wheel, spacebar and the arrow keys.

Zooming and panning with the mouse wheel

While digitizing, you can press the mouse wheel to pan inside of the main window, and you can roll the mouse
wheel to zoom in and out on the map. For zooming, place the mouse cursor inside the map area and roll it forward
(away from you) to zoom in and backwards (towards you) to zoom out. The mouse cursor position will be the
center of the zoomed area of interest. You can customize the behavior of the mouse wheel zoom using the Map
tools tab under the Settings — X Options menu.

Panning with the arrow keys

Panning the map during digitizing is possible with the arrow keys. Place the mouse cursor inside the map area,
and click on the right arrow key to pan east, left arrow key to pan west, up arrow key to pan north, and down arrow
key to pan south.

You can also use the space bar to temporarily cause mouse movements to pan the map. The PgUp and PgDown
keys on your keyboard will cause the map display to zoom in or out without interrupting your digitizing session.
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12.5.3 Edicao Topoldgica

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

layers, you can activate the column = Avoid Int., which avoids intersection of new polygons.
Ativar 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 intersecc6es de novos poligonos

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

Activar atraccao nas interseccoes

Outra opgdo € usar |caixal :guilabel: Habilitar encaixe em intersec¢do. Ele permite que vocé encaixe em uma
intersec¢do de camadas de fundo, mesmo se nao ha nenhum vértice na intersegao.

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

Icone | Finalidade Icone | Finalidade
-y Edicdes actuais 4 Alternar edi¢do
L] \X"‘
“ Adding Features: Capture Point Adding Features: Capture Line
(g
Adding Features: Capture Polygon % Mover Elemento
p—
IR Ferramenta de Nos X} Apagar Selecionados
e
= Cortar Elementos Copiar Elementos
Colar Elementos [_]ﬂ Salvar edi¢des da camada

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

All editing sessions start by choosing the /" Toggle cditing 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 W/ Toggleediting by (ton 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.
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Dica: Salvar Regularmente

Remember to m Save Layer Edits reoy]arly. This will also check that your data source can accept all the changes.

Adicionando Elementos

-]
Add Feature \"ﬁ Add Feature @ Add Feature

@
You can use the ® or icons on the toolbar to put the QGIS cursor into

digitizing mode.

For each feature, you first digitize the geometry, then enter its attributes. To digitize the geometry, left-click on
the map area to create the first point of your new feature.

For lines and polygons, keep on left-clicking for each additional point you wish to capture. When you have
finished adding points, right-click anywhere on the map area to confirm you have finished entering the geometry
of that feature.

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

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

attribute values.
g Attributes - rivers

cat ( |

F_CODEDESC |NULL

NAM MyNewRiver
F_CODE NewsShinyCode here
Cancel || OK |

Figure 12.41: Enter Attribute Values Dialog after digitizing a new vector feature )

With the CE% Move Featwre(s) jcon on the toolbar, you can move existing features.

Dica: Attribute Value Types

For editing, the attribute types are validated during entry. Because of this, it is not possible to enter a number into
a text column in the dialog Enter Attribute Values or vice versa. If you need to do so, you should edit the attributes
in a second step within the Attribute table dialog.

Current Edits

=]
This feature allows the digitization of multiple layers. Choose Save for Selected Layers to save all changes
you made in multiple layers. You also have the opportunity to Ll‘ 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.

As mesmas fungdes estdo disponiveis para a edicdo de todas as camadas do projeto.

Ferramenta de Nos

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

the /& NodeTool hrovides manipulation capabilities of feature vertices similar to CAD programs. It is possible to
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simply select multiple vertices at once and to move, add or delete them altogether. The node tool also works with
‘on the fly’ projection turned on, and it supports the topological editing feature. This tool is, unlike other tools in
QGIS, persistent, so when some operation is done, selection stays active for this feature and tool. If the node tool
is unable to find any features, a warning will be displayed.

It is important to set the property Settings — 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.

Dica: 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

o
Start by activating the /% Node Tool

of this feature.

and selecting a feature by clicking on it. Red boxes will appear at each vertex

* Selecting vertices: You can select vertices by clicking on them one at a time, by clicking on an edge to
select the vertices at both ends, or by clicking and dragging a rectangle around some vertices. When a
vertex is selected, its color changes to blue. To add more vertices to the current selection, hold down the
Ctrl key while clicking. Hold down Ctr1 or Shift when clicking to toggle the selection state of vertices
(vertices that are currently unselected will be selected as usual, but also vertices that are already selected
will become unselected).

* Adicionando vértices: Para adicionar um vértice, basta clicar duas vezes perto de uma borda e um novo
vértice aparecerd na borda perto do cursor. Note-se que o vértice aparecerd na borda, ndo na posi¢do do
cursor; por conseguinte, deve ser transferida, se necessario.

* Deleting vertices: After selecting vertices for deletion, click the Delete key. Note that you cannot use the
o
/& Node Tool 16, delete a complete feature; QGIS will ensure it retains the minimum number of vertices for
the feature type you are working on. To delete a complete feature use the &3 Pelete Selected (0]

* Moving vertices: Select all the vertices you want to move. Click on a selected vertex or edge and drag in
the direction you wish to move. All the selected vertices will move together. If snapping is enabled, the
whole selection can jump to the nearest vertex or line.

Each change made with the node tool is stored as a separate entry in the Undo dialog. Remember that all operations
support topological editing when this is turned on. On-the-fly projection is also supported, and the node tool
provides tooltips to identify a vertex by hovering the pointer over it.

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.

Como exemplo, vamos copiar alguns lagos para uma nova camada:

1. Carregue a camada que quer copiar a partir (camada de origem)
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2. Carregue ou crie a camada que quer copiar para (camada de destino)
3. Comecgar a editar a camada de destino

4. Ative a camada de origem clicando nela na legenda
5. Use the @g Select Single Feature 0] 1o select the feature(s) on the source layer

6. Click on the Copy Feawres 0]

7. Ative a camada de destino clicando na legenda

~
8. Click on the Paste Features ¢,5]

9. Parar a edi¢@o e salvar as alteracdes

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.

Dica: 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.

Dica: Copy string attribute into another

If you have created a new column in your attribute table with type ‘string’ and want to paste values from another
attribute column that has a greater length the length of the column size will be extended to the same amount. This
is because the GDAL Shapefile driver starting with GDAL/OGR 1.10 knows to auto-extend string and integer
fields to dynamically accomodate for the length of the data to be inserted.

Apagando os Elementos Selecionados

If we want to delete an entire polygon, we can do that by first selecting the polygon using the regular EQ
Select Single Feature 460] - You can select multiple features for deletion. Once you have the selection set, use the

g Delete Selected 0] to delete the features.

it
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 Feawres 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.

Salvando 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 m' Save Layer Bdits byitton. When you turn editing mode

off with # Toegleediting (or quit QGIS for that matter), you are also asked if you want to save your changes or
discard them.

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

122 Chapter 12. Trabalhando com Dados Vetoriais



QGIS User Guide, Versao 2.8

Dica: Integridade dos dados

It is always a good idea to back up your data source before you start editing. While the authors of QGIS have
made every effort to preserve the integrity of your data, we offer no warranty in this regard.

12.5.5 Digitalizacao Avancada

Icone | Finalidade Icone | Finalidade
® Retroceder & Retomar
.

3 D | s

Rodar Elemento(s) Simplificar elemento
Cs b T

Adicionar Anel Adicionar Parte
- e
= Preenchimento Anel (%] Apagar Anel
)
% Apagar Parte CJ:] Refazer elementos
@ Curva de Afastamento % Dividir Elementos
‘% Dividindo partes @ Juntar Elementos Selecionados

&

mim Juntar Atributos dos Elementos Selecionados O Rodar Simbolos de Pontos

Tabela de edicao avangada: Barra de ferramentas de edi¢do avangada de camadas vetoriais
Retroceder e Retomar

The D uno and & redo tools allows you to undo or redo vector editing operations. There is also a dockable
widget, which shows all operations in the undo/redo history (see Figure_edit_3). This widget is not displayed by
default; it can be displayed by right clicking on the toolbar and activating the Undo/Redo checkbox. Undo/Redo
is however active, even if the widget is not displayed.

Undo/Redo 3]
<empty>

Feature added

Feature moved

2 Undo
Figure 12.42: Redo and Undo digitizing steps A

When Undo is hit, the state of all features and attributes are reverted to the state before the reverted operation
happened. Changes other than normal vector editing operations (for example, changes done by a plugin), may or
may not be reverted, depending on how the changes were performed.

Para usar a tela histdérico de desfazer / refazer, basta clicar para selecionar uma operagdo na lista de histérico.
Todas as feicdes serdo revertidas para o estado em que estavam depois da operagdo selecionada.
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Rodar Elemento(s)

Use CaRo‘a‘e Feature(s) {6 rotate one or multiple features in the map canvas. Press the CBR"““C Feature(s) jcon and then
click on the feature to rotate. Either click on the map to place the rotated feature or enter an angle in the user input
widget. If you want to rotate several features, they shall be selected first.

If you enable the map tool with feature(s) selected, its (their) centroid appears and will be the rotation anchor
point. If you want to move the anchor point, hold the Ct r1 button and click on the map to place it.

If you hold shi ft before clicking on the map, the rotation will be done in 45 degree steps, which can be modified
afterwards in the user input widget.

Simplificar elemento

Fain,

The x@ Simplify Feature 46,6] allows you to reduce the number of vertices of a feature, as long as the geometry
doesn’t change. With the tool you can also simplify multi-part features. First, drag a rectangle over the feature.
The vertices will be highlighted in red while the color of the feature will change and a dialog where you can define
a tolerance in map units or pixels will appear. QGIS calculates the amount of vertices that can be deleted while
maintaining the geometry using the given tolerance. The higher the tolerance is the more vertices can be deleted.
After gaining the statistics about the simplification just klick the OK button. The tolerance you used will be saved
when leaving a project or when leaving an edit session. So you can go back to the same tolerance the next time
when simplifying a feature.

Adicionar Anel

E

You can create ring polygons using the AddRing jeon 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 E addpart holygons to a selected multipolygon. The new part polygon must be digitized outside the
selected multi-polygon.

Preenchimento Anel

(C n— . . .
You can use the ~ L Fi'Ri"g function to add a ring to a polygon and add a new feature to the layer at the same time.
iF
Add Ring ; D pdd fear .
Thus you need not first use the "¢ jcon and then the ¢alire function anymore.
Apagar Anel

The £ DeleteRing 40] allows you to delete ring polygons inside an existing area. This tool only works with
polygon layers. It doesn’t change anything when it is used on the outer ring of the polygon. This tool can be used
on polygon and multi-polygon features. Before you select the vertices of a ring, adjust the vertex edit tolerance.
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Apagar Parte

The €2 i 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 ¥  Reshape Featres jo0n on the toolbar. It replaces the line or

polygon part from the first to the last intersection with the original line. With polygons, this can sometimes lead
to unintended results. It is mainly useful to replace smaller parts of a polygon, not for major overhauls, and the
reshape line is not allowed to cross several polygon rings, as this would generate an invalid polygon.

Por exemplo, pode editar o limite de um poligono com esta ferramenta. Primeiro, clique na 4rea interna do
poligono 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 ferramenta vai
adicionar um né automaticamente no ponto onde a linha atravessa o limite. Também é possivel remover parte da
drea do poligono, comega-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 botdo direito.

Nota: A ferramenta de mudanca de forma pode alterar a posi¢@o inicial de um anel ou de uma linha poligonal
fechada. Assim, o ponto que estd representada ‘duas vezes’ nio serd o mesmo mais. Isto pode ndo ser um

problema para a maioria das aplica¢des, mas é algo a considerar.

Curvas de Afastamento

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

To create a shift of a line layer, you must first go into editing mode and activate the & Offset Curve 401, Then click
on a feature to shift it. Move the mouse and click where wanted or enter the desired distance in the user input
widget. Your changes may then be saved with thelmActionSaveEdits|:sup:Save Layer Edits tool.

QGIS options dialog (Digitizing tab then Curve offset tools section) allows you to configure some parameters
like Join style, Quadrant segments, Miter limit.

Dividir Elementos

You can split features using the %j SplitFeatures joon on the toolbar. Just draw a line across the feature you want to
split.

Dividindo partes

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,
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Juntar elementos selecionados

The § Merge Selected Featres 1,6] a]lows you to merge features. A new dialog will allow you to choose which value
to choose between each selected features or select a function (Minimum, Maximum, Median, Sum, Skip Attribute)
to use for each column. If features don’t have a common boundaries, a multipolygon will be created.

Juntar os atributos dos elementos selecionados

P

The mim Meree Atributes of Selected Featwres 16,6] allows you to merge attributes of features with common boundaries

and attributes without merging their boundaries. First, select several features at once. Then press the mi=m
Merge Attributes of Selected Features 1ytton, Now QGIS asks you which attributes are to be applied to all selected objects.
As aresult, all selected objects have the same attribute entries.

Rodar Simbolos de Pontos

O Rotate Point Symbols 4]]ows you to change the rotation of point symbols in the map canvas. You must first define
a rotation column from the attribute table of the point layer in the Advanced menu of the Style menu of the Layer

Properties. Also, you will need to go into the ‘SVG marker’ and choose Data defined properties .... Activate Cif
Angle and choose ‘rotation’ as field. Without these settings, the tool is inactive.

326

Figure 12.43: Rotate Point Symbols 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.

Nota: Se segurar a tecla Ctr1 premido, a rotacdo ird ser feita em passos de 15 graus.

12.5.6 The Advanced Digitizing panel

When capturing new geometries or geometry parts you also have the possibility to use the Advanced Digitizing
panel. You can digitize lines exactly parallel or at a specific angle or lock lines to specific angles. Furthermore
you can enter coordinates directly so that you can make a precise definition for your new geomtry.

_figure_advanced_edit 1:

As ferramentas nao sdo habilitadas se a visdo do mapa estd em coordenadas geogréficas.
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Advanced Digitizing ®

d[100000.0 |

4

a |45
| x [-314157.497232

B @ (k@

@y |-11270.695887
Figure 12.44: The Advanced Digitizing panel s}

12.5.7 Criando novas camadas Vetoriais

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

Criando uma nova camada Shapefile

To create a new shape layer for editing, choose New — 4\‘): New Shapefile Layer... from the Layer menu. The
New Vector Layer dialog will be displayed as shown in Figure_edit_5. Choose the type of layer (point, line or
polygon) and the CRS (coordinate reference system).

Note that QGIS does not yet support creation of 2.5D features (i.e., features with X,Y,Z coordinates).

= New Vector Layer

Type

@® Point ) Line ) Polygon
EP5G:4326 - WGS 84 | Specify CRS
New attribute

Name [|

Type |Decimal number 2|

width |20 Precision
Attributes list

Name Type width Precision

id Integer 10

name String 80

elevation Real 20

*

| Help | | Cancel .I oK ]

Figure 12.45: Creating a new Shapefile layer Dialog s}

To complete the creation of the new shapefile layer, add the desired attributes by clicking on the [Add to attributes
list] button and specifying a name and type for the attribute. A first ‘id’ column is added as default but can be

removed, if not wanted. Only Type: real i Type: integer i Type: string ¥} and Type:date i
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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.

Criando uma nova camada SpatialLite

To create a new SpatiaLite layer for editing, choose New — ﬁ New SpatiaLite Layer... from the Layer menu.
The New SpatiaLite Layer dialog will be displayed as shown in Figure_edit_6.

- New Spatialite Layer

Database | /data/Dropbox/Trabalho/QGIS/Plugins-t =

Layer name |Alaska

Geometry column |geomekry

Type
Point ) Line ) Polygon
MultiPoint ) Multiline @® Multipolygon
EPS5G:4326 - WG5S 84 Specify CRS

& Create an autoincrementing primary key
Mew attribute

Name area

Type Decimal number -

-

Add to attributes list

Attributes list

Name Type
Name text
Help Cancel || OK |

Figure 12.46: Creating a New SpatiaLite layer Dialog )

The first step is to select an existing SpatialLite 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 . 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.

O tratamento adicional das camadas SpatiaLite pode ser feito com o Gerenciador BD. Veja Complemento Geren-
ciador BD.
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Criando uma nova camada GPX

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

==
When this plugin is loaded, choose New — Create new GPX Layer... from the Layer menu. In the Save new
GPX file as dialog, you can choose where to save the new GPX layer.

Criando uma nova Camada Rascunho Temporaria

Empty, editable memory layers can be defined using Layer — Create Layer — New Temporary Scratch Layer.
Here you can even create ' Multipoint, "Multiline and "~ Multipolygon Layers beneath "“£/Point, "Line and

‘—/Polygon Layers. Temporary Scratch Layers are not saved and will be discarded when QGIS is closed. See also
paste_into_layer .

12.5.8 Working with the Attribute Table

The attribute table displays features of a selected layer. Each row in the table represents one map feature, and
each column contains a particular piece of information about the feature. Features in the table can be searched,
selected, moved or even edited.

To open the attribute table for a vector layer, make the layer active by clicking on it in the map legend area. Then,
from the main Layer menu, choose Open Attribute Table. 1t is also possible to right click on the layer and

choose Open Attribute Table from the drop-down menu, and to click on the Open Attribute Table button
in the Attributes toolbar.

This will open a new window that displays the feature attributes for the layer (figure_attributes_1). The number
of features and the number of selected features are shown in the attribute table title.

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

e ot &¢aEeHPs REE ?
|INAME_2 (= |E| v | | Update All | Update Selected |
— = — |

ID = NAME_1 NAME 2 HASC_2 TYPE_2

@ i[Alaska|AleutiansE... USAKAE |Borough | H
W 2Asske [Aleutions... [UsakAw [Censusarca (Y
M 3[Alska  |Anchorage |USAKAN |Municipality |

B dlAlska  [Bethel _ |USAKBE _|CensusArea |

4 5 Alaska Bristol Bay = US.AK.BR Borough

5 6 Alaska Denali US.AK.DE Borough

6 7 Alaska Dillingham US.AK.DI Census Area

7 8 Alaska Fairbanks N... US.AK.FA Borough =

| kd Show All Features |

| i
]

Figure 12.47: Attribute Table for regions layer A

Selecting features in an attribute table

Each selected row in the attribute table displays the attributes of a selected feature in the layer. If the set of
features selected in the main window is changed, the selection is also updated in the attribute table. Likewise, if
the set of rows selected in the attribute table is changed, the set of features selected in the main window will be
updated.
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Rows can be selected by clicking on the row number on the left side of the row. Multiple rows can be marked by
holding the Ctr1 key. A continuous selection can be made by holding the Shift key and clicking on several
row headers on the left side of the rows. All rows between the current cursor position and the clicked row are
selected. Moving the cursor position in the attribute table, by clicking a cell in the table, does not change the row
selection. Changing the selection in the main canvas does not move the cursor position in the attribute table.

The table can be sorted by any column, by clicking on the column header. A small arrow indicates the sort order
(downward pointing means descending values from the top row down, upward pointing means ascending values
from the top row down).

For a simple search by attributes on only one column, choose the Column filter — from the menu in the bottom
left corner. Select the field (column) on which the search should be performed from the drop-down menu, and hit
the [Apply] button. Then, only the matching features are shown in the attribute table.

8 Select features using an Expression 8

To make a selection, you have to use the icon on top of the attribute table.

Select features using an Expression 4]1gws you to define a subset of a table using a Function List like in the Field Calculator
(see Calculadora de Campo). The query result can then be saved as a new vector layer. For example, if you want
to find regions that are boroughs from regions. shp of the QGIS sample data, you have to open the Fields and
Values menu and choose the field that you want to query. Double-click the field “TYPE_2’ and also [Load all
unique values] . From the list, choose and double-click ‘Borough’. In the Expression field, the following query
appears:

"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 field calculator bar allows you to make calculations on the selected rows only. For example, you can alter the
number of the ID field of the file:regions.shp with the expression

ID+5

as shown in figure_attributes_1 .

The other buttons at the top of the attribute table window provide the following functionality:
o W/ Toggleediing mode 1 (it single values and to enable functionalities described below (also with Ct r1+E)
o [ suvepaie (also with Ctr1+S)
o g Unselectall (3150 with Ctr1+U)
4
. “=| Move selected to top (also with Ctrl+T)
. \:{;} Invert selection (also with Ctr1+R)
. Copy selected rows to clipboard (also Wlth Ctrl +C)

0

. ? - Zoom map to the selected rows (also with Ct rl+J)
e
° 'c"{ﬁb Pan map to the selected rows (also with ctrl +P)

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

. New Column £ PostGIS layers and for OGR layers with GDAL version >= 1.6 (also with Ct r1+W)
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o [l Detete Column £ PogtGIS layers and for OGR layers with GDAL version >= 1.9 (also with Ct r1+L)

° Open field calculator (also withctrl+ I)
Below these buttons is the Field Calculator bar, which allows calculations to be quickly applied attributes visible

in the table. This bar uses the same expressions as the 5] Field Caleulator (see Calculadora de Campo).

Dica: Skip WKT geometry

If you want to use attribute data in external programs (such as Excel), use the Copy selected rows to clipboard 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.

Save selected features as new layer

The selected features can be saved as any OGR-supported vector format and also transformed into another coordi-
nate reference system (CRS). Just open the right mouse menu of the layer and click on Save as to define the name

of the output file, its format and CRS (see section Map Legend). To save the selection ensure that the . Save
only selected features is selected. It is also possible to specify OGR creation options within the dialog.

Paste into new layer

Features that are on the clipboard may be pasted into a new layer. To do this, first make a layer editable. Select
some features, copy them to the clipboard, and then paste them into a new layer using Edit — Paste Features as
and choosing New vector layer or New memory layer.

This applies to features selected and copied within QGIS and also to features from another source defined using
well-known text (WKT).

Working with non spatial attribute tables

QGIS allows you also to load non-spatial tables. This currently includes tables supported by OGR and delimited
text, as well as the PostgreSQL, MSSQL and Oracle provider. The tables can be used for field lookups or just
generally browsed and edited using the table view. When you load the table, you will see it in the legend field. It

can be opened with the Open Auribute Table 4,6] 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.

12.5.9 Creating one to many relations
Relations are a technique often used in databases. The concept is, that features (rows) of different layers (tables)
can belong to each other.

As an example you have a layer with all regions of alaska (polygon) which provides some attributes about its name
and region type and a unique id (which acts as primary key).

Foreign keys

Then you get another point layer or table with information about airports that are located in the regions and you
also want to keep track of these. If you want to add them to the region layer, you need to create a one to many
relation using foreign keys, because there are several airports in most regions.
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northway

Figure 12.48: Alaska region with airports )

In addition to the already existing attributes in the airports attribute table another field fk_region which acts as a
foreign key (if you have a database, you will probably want to define a constraint on it).

This field fk_region will always contain an id of a region. It can be seen like a pointer to the region it belongs
to. And you can design a custom edit form for the editing and QGIS takes care about the setup. It works with
different providers (so you can also use it with shape and csv files) and all you have to do is to tell QGIS the
relations between your tables.

Layers

QGIS makes no difference between a table and a vector layer. Basically, a vector layer is a table with a geometry.
So can add your table as a vector layer. To demostrate you can load the ‘region’ shapefile (with geometries) and
the ‘airport’ csv table (without geometries) and a foreign key (fk_region) to the layer region. This means, that
each airport belongs to exactly one region while each region can have any number of airports (a typical one to
many relation).

Definition (Relation Manager)
The first thing we are going to do is to let QGIS know about the relations between the layer. This is done in
Settings — Project Properties. Open the Relations menu and click on Add.

* name is going to be used as a title. It should be a human readable string, describing, what the relation is
used for. We will just call say “Airports” in this case.

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

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

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

* id will be used for internal purposes and has to be unique. You may need it to build custom forms once this
is supported. If you leave it empty, one will be generated for you but you can assign one yourself to get one
that is easier to handle.

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
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\‘--..__ General

4% CRS

IEN 1dentify layers
% Default styles
I3 ows server

@ Macros
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Name

Referencing Layer (Child) | airports

Referencing Field
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Figure 12.49: Relation Manager o)

| @ Add Relation | | = Remove Relation |

_ Apply || cancel | oK |

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.

x Attributes - regions

ELEV NAME USE

1167.000 ALLEN AAF | Military
1416.000 TANACROSS Other

ID 22
NAME_2 |Southeast Fairbanks
TYPE_2 |Census Area
w airport_regions
m |__| |__| =
ID + fk_region
0 40 22
1 41 22
2 42 22

Figure 12.50: Identification dialog regions with relation to airports <2

m)

1569.000 NORTHWAY | Civilian/Public

' Cancel |

>3

As you can see, the airports assigned to this particular region are all shown in a table. And there are also some

buttons available. Let’s review them shortly

e The »‘;’f button is for toggling the edit mode. Be aware that it toggles the edit mode of the airport layer,
although we are in the feature form of a feature from the region layer. But the table is representing features

of the airport layer.

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

region by default.

e The m button will delete the selected airport permanently.

« The  symbol will open a new dialog where you can select any existing airport which will then be assigned
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to the current region. This may be handy if you created the airport on the wrong region by accident.

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

* The two buttons to the right switch between table view and form view where the later let’s you view all the
airports in their respective form.

If you work on the airport table, a new widget type is available which lets you embed the feature form of the
referenced region on the feature form of the airports. It can be used when you open the layer properties of the
airports table, switch to the Fields menu and change the widget type of the foreign key field ‘fk_region’ to Relation
Reference.

If you look at the feature dialog now, you will see, that the form of the region is embedded inside the airports form
and will even have a combobox, which allows you to assign the current airport to another region.

F. Y

=) Attributes - airports

1D
fk_region | Open Form |

ELEV
NAME

USE

Cancel

Figure 12.51: Identification dialog airport with relation to regions )

12.6 Ferramenta de Consulta

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.

The Fields list contains all attribute columns of the attribute table to be searched. To add an attribute column to
the SQL WHERE clause field, double click its name in the Fields list. Generally, you can use the various fields,
values and operators to construct the query, or you can just type it into the SQL box.

The Values list lists the values of an attribute table. To list all possible values of an attribute, select the attribute in
the Fields list and click the [all] button. To list the first 25 unique values of an attribute column, select the attribute
column in the Fields list and click the [Sample] button. To add a value to the SQL WHERE clause field, double
click its name in the Values list.

The Operators section contains all usable operators. To add an operator to the SQL. WHERE clause field, click
the appropriate button. Relational operators (=, >, ...), string comparison operator (LIKE), and logical operators
(AND, OR, ...) are available.
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regions

Fields values
NAME_1 Borough
NAME_2 Census Area
HASC_2 Municipality
TYPE_2 City And Borough

Sample | All

"] Use unfiltered layer

w Operators

= | | < | | > | | LIKE | | % | | IN || NOTIN

<= || =>= || = || WLKE || AND || OR || NoOT

Provider specific Filter expression

"TYPE_2" = 'Borough'’

| Help | | Test || clear || cancel | |SNNOKES

Figure 12.52: Ferramenta de Consulta

The [Test] button shows a message box with the number of features satisfying the current query, which is useful
in the process of query construction. The [Clear] button clears the text in the SQL WHERE clause text field.
The [OK] button closes the window and selects the features satisfying the query. The [Cancel] button closes the
window without changing the current selection.

QQIS treats the resulting subset acts as if it where the entire layer. For example if you applied the filter above for
‘Borough’, you can not display, query, save or edit Anchorage, because that is a ‘Municipality’ and therefore not
part of the subset.

The only exception is that unless your layer is part of a database, using a subset will prevent you from editing the
layer.

12.7 Calculadora de Campo

o

The &2l Field Caleulator bution 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.

Dica: Virtual Fields

* Virtual fields are not permanent and are not saved.

¢ To make a field virtual it must be done when the field is made.

The field calculator is now available on any layer that supports edit. When you click on the field calculator icon
the dialog opens (see figure_attributes_3). If the layer is not in edit mode, a warning is displayed and using the
field calculator will cause the layer to be put in edit mode before the calculation is made.

The quick field calculation bar on top of the attribute table is only visible if the layer is editable.
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In quick field calculation bar, you first select the existing field name then open the expression dialog to create your
expression or write it directly in the field then click on Update All button.

12.7.1 Expression tab

In the field calculator dialog, you first must select whether you want to only update selected features, create a new
attribute field where the results of the calculation will be added or update an existing field.

o Field calculator

4 create a new Field [] update existing Field
[} Create virtual field

Output field name

Output field type | Whole number (integer) =

Output field width | 10 Precision
Function list Selected Function help
$length function
v
Geometry Returns the length of the current feature.
Sgeometry
Sarea Syntax
Slength X ~
Sperimeter $length
X - | Arguments -
v Operators
| o e ]| | e b | i )
Expression
slength / 1000|
*
Output preview: 1771.39295557120818
Help Cancel

Figure 12.53: Calculadora de Campo 6}

If you choose to add a new field, you need to enter a field name, a field type (integer, real or string), the total field
width, and the field precision (see figure_attributes_3). For example, if you choose a field width of 10 and a field
precision of 3, it means you have 6 digits before the dot, then the dot and another 3 digits for the precision.

A short example illustrates how field calculator works when using the Expression tab. We want to calculate the
length in km of the railroads layer from the QGIS sample dataset:

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

2. Clique no # Altemaromododeedicio ¢ ahry g janela da 73] Caleutadora de Campo |

3. Select the = Create a new field checkbox to save the calculations into a new field.

4. Add length as Output field name and real as Output field type, and define Output field width to be 10
and Precision, 3.

5. Now double click on function $1ength in the Geometry group to add it into the Field calculator expression
box.
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6. Complete a expressao introduzindo “/ 1000 na caixa de expressdes da Calculadora de campo e clique [OK].
7. You can now find a new field 1ength in the attribute table.

The available functions are listed in Expressoes chapter.

12.7.2 Function Editor tab

With the Function Editor you are able to define your own Python custom functions in a comfortable way. The
function editor will create new Python files in ggis2pythonexpressions and will auto load all functions
defined when starting QGIS. Be aware that new functions are only saved in the expressions folder and not in
the project file. If you have a project that uses one of your custom functions you will need to also share the .py file
in the expressions folder.

Here’s a short example on how to create your own functions:

@ggsfunction (args="auto", group=’Custom’)
def myfunc(valuel, value2 feature, parent):
pass

The short example creates a function ‘myfunc’ that will give you a function with two values. When using the
args="auto’ function argument the number of function arguments required will be calculated by the number of
arguments the function has been defined with in Python (minus 2 - feature, and parent).

This function then can be used with the following expression:

myfunc (' testl’, ’"test2’)

Your function will be implemented in the ‘Custom’ Functions of the Expression tab after using the Run Script

button.

Further information about creating Python code can be found on http://www.qgis.org/html/en/docs/pyqgis_developer_cookbook/inde

The function editor is not only limited to working with the field calculator, it can be found whenever you work
with expressions. See also Expressoes.
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CHAPTER 13

Trabalhando com Dados Raster

13.1 Trabalhando com dados raster

This section describes how to visualize and set raster layer properties. QGIS uses the GDAL library to read and
write raster data formats, including ArcInfo Binary Grid, ArcInfo ASCII Grid, GeoTIFF, ERDAS IMAGINE, and
many more. GRASS raster support is supplied by a native QGIS data provider plugin. The raster data can also be
loaded in read mode from zip and gzip archives into QGIS.

A partir da data deste documento, mais de 100 formatos raster sdo suportados pela biblioteca GDAL (ver
GDAL-SOFTWARE-SUITE em Referéncias Bibliogrdficas e Web). A lista completa estd disponivel em
http://www.gdal.org/formats_list.html.

Nota: 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.

Trabalhando com dados raster GRASS € descrita na se¢do Integracdo com SIG GRASS.

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 Loading raster data in QGIS

Raster layers are loaded either by clicking on the FC! AddRasterLayer joon or by selecting the Layer — FD Add
Raster Layer menu option. More than one layer can be loaded at the same time by holding down the Ctrl or
Shift key and clicking on multiple items in the Open a GDAL Supported Raster Data Source dialog.
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Uma vez que uma camada raster € carregada na legenda do mapa, vocé pode clicar sobre o nome da camada com o
botdo direito do mouse para selecionar e ativar fei¢cdes especificas da camada ou para abrir um didlogo para definir
as propriedades raster para a camada.

Menus do Botao direito do mouse para camadas raster
e Zoom para extensdo da camada
* Zoom para melhor escala (100%)
 Estenda usando a extensdo atual
e Mostrar em visdo geral

* Remover

Duplicado
Definir SRC da camada

Definir SRC do projeto para camada

e Salvar como ...

Propriedades

* Renomear

Copiar Estilo

Adicionar novo Grupo

* Expandir tudo

» Fechar tudo

* Atualizacdo da ordem do desenho

latualizardireitosl

13.2 Dialogo de propriedades do Raster

Para visualizar e definir as propriedades da camada de um layer, d&€ um duplo clique no nome da camada na
legenda do mapa, ou clique com botdo direito no nome da camada e escolha:Propriedades a partir do menu de
contexto. Isto vai abrir o didlogo :guilabel: ‘Propriedades da camada Raster * (ver figura_raster_1).

Existem vdrios menus na janela de dialogo:
* Geral
* Estilo
» Transparéncia
* Piramides
* Histograma

e Metadados

13.2.1 Menu Geral

Informacéo da camada

O menu Geral apresenta informagcéo bésica do raster selecionado, incluindo o caminho da camada origem, o nome
que aparece 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 B
w [ | Scale dependent visibility
Maximum g 1:0 Minimum T
(inclusive) ¢ (exclusive) ¢ -
Current Current
Thumbnail Legend Palette

| Restore Default Style | | Save AsDefault || LoadStyle.. || SaveStyle.. |

| Help | | Apply | cancel || OK |

Figure 13.1: Raster Layers Properties Dialog A

Sistema de Referéncia de Coordenadas

Aqui encontra-se a informagdo do Sistema de Referencia de Coordenadas (SRC), impressa na linha PROJ.4. Se
esta defini¢@o no € a correta, pode-se modificar, clicando no botdo [Especifique]

Visibilidade dependente da escala
Também nesta aba pode acertar a visibilidade dependente da escala. Serd necessaria clicar a caixa de checagem e
colocar uma escala apropriada, na qual seus dados ser@o visualizados na tela do mapa.

Na parte inferior, pode-se ver uma miniatura da camada, a simbologia da legenda e o mapa de cores.

13.2.2 Menu de Estilos

Representar a banda

QGIS offers four different Render types. The renderer chosen is dependent on the data type.

1. Color multibanda - se o arquivo vem como multibanda, com vdrias bandas (por exemplo, usado para ima-
gens de satélite com vdrias bandas)

2. Mapa de Cores - se um arquivo de banda tinica vem com um mapa de cores indexado (por exemplo, usado
para mapas topogréficos digitais)

3. Singleband gray - (one band of) the image will be rendered as gray; QGIS will choose this renderer if the
file has neither multibands nor an indexed palette nor a continous palette (e.g., used with a shaded relief
map)
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4. Banda tnica Falsa Cor - este método de representacdo € usado em arquivos com mapa de cores continuos
ou com mapa de cores (por exemplo, para mapa de elevacdes)

Multibanda Colorida

Para representar em color multibanda, selecione trés bandas da imagem que vai representar, cada banda representa
respectivamente, a componente vermelha, verde e azul, que ser@o usadas para criar a cor da imagem. Podem-se
escolher varios métodos para Melhora do contraste : ‘Sem melhora’, ‘Estique para MinMax’, ‘Estique e corte no
MinMax’ e ‘Corte no 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

Figure 13.2: Raster Renderer - Multiband color )

This selection offers you a wide range of options to modify the appearance of your raster layer. First of all, you
have to get the data range from your image. This can be done by choosing the Extent and pressing [Load]. QGIS

can 2! Estimate (faster) the Min and Max values of the bands or use the ' Actual (slower) Accuracy.

Now you can scale the colors with the help of the Load min/max values section. A lot of images have a few very
low and high data. These outliers can be eliminated using the “%/ Cumulative count cut setting. The standard data
range is set from 2% to 98% of the data values and can be adapted manually. With this setting, the gray character
of the image can disappear. With the scaling option ! Min/max, QGIS creates a color table with all of the data
included in the original image (e.g., QGIS creates a color table with 256 values, given the fact that you have 8§
bit bands). You can also calculate your color table using the ! Mean +/- standard deviation x 100 S| Then,
only the values within the standard deviation or within multiple standard deviations are considered for the color
table. This is useful when you have one or two cells with abnormally high values in a raster grid that are having a
negative impact on the rendering of the raster.

All calculations can also be made for the ! Current extent.

Dica: Visualizando uma tinica banda do Raster Multibanda

Se deseja ver uma tnica banda de uma imagem multibanda (por exemplo apenas a Vermelha), pode-se colocar
as bandas Verde e Azul como “Niao definidas”, mas isto ndo € a forma correta. Para mostrar apenas a banda
Vermelha, coloque o tipo da imagem como ‘Banda tnica Cinza’, depois selecione o Vermelho como a banda para
usar no Cinza.

Mapa de Cores

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.

Melhora do contraste
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Layer Properties - landcover | Style

P

. General w Band rendering

& style Render type | Paletted =
l&# Transparency Band | Band 1 (Palette) =
& Pyramids Value Color Label
0 Water
=S Histogram 1 Evergreen Neddleleaf Forest
2 Evergreen Broadleaf Forest
fi Metadata 3 Deciduous Needleleaf Forest
4 Deciduous Broadleaf Forest
5 Mixed Forest
6 Woodland
7 Wooded Grassland
8 Closed Shrubland
9 Open Shrubland
10 I Grassland
11 Cropland
12 Bare Ground
12 Lirham and Buoilk =

Figure 13.3: Raster Renderer - Paletted o)

Nota: 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 unica cinza

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 |
Figure 13.4: Raster Renderer - Singleband gray o)

With the Load min/max values section, scaling of the color table is possible. Outliers can be eliminated using the
&) 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.

Singleband pseudocolor

This is a render option for single-band files, including a continous palette. You can also create individual color
maps for the single bands here.  Existem trés tipos de interpolacdo de cores:

Layer Properties - cascais_map copy | Style

\‘-....___ General

w Band rendering

& style Render type | singleband pseudocolor
L._—ﬂ Transparency Band |Band 1 (Red) :| Generate new color map
& Pyramids Color interpolation |Linear o Ml slues S Invert
= e~ Mode |Equalinterval : | Classes |5 -
|[u Histogram I.E.I I_E.I I.?_I I.ﬂ_-l".l ] I_E.I I'¥J
p ) value Color | Label Min |0.996094 Max |229.102
P Metadata 0.996094 0.996094 [ Classify
58.022571 58.022571 . L
115.049... 115.049047 Min / max origin:
172.075... 172.075524 Estimated cumulative cut of full extent.
229.102... 229.102000
Load min/max values
Cumulative A "
® count cut 20 |.-|980 |-/ %
) Min / max
~ Mean +/- =
standard deviation x 100 |.
Extent Accuracy
@® Full @® Estimate (Faster)
) Current ) Actual (slower)
Load |
[ clip

Figure 13.5: Raster Renderer - Singleband pseudocolor A

1. Método Discreto
2. Método Linear
3. Método Exato

In the left block, the button @ Add values manually 4dg 3 value to the individual color table. The button ==

Remove selected row (olates a value from the individual color table, and the & sort colormap tems button sorts the color
table according to the pixel values in the value column. Double clicking on the value column lets you insert a
specific value. Double clicking on the color column opens the dialog Change color, where you can select a color
to apply on that value. Further, you can also add labels for each color, but this value won’t be displayed when you

|
use the identify feature tool. You can also click on the button M Load color map fromband ' i tries to load the table

from the band (if it has any). And you can use the buttons "7 Load color map trom fle ¢ [54 Export color map 0 fle ¢4 10aq
an existing color table or to save the defined color table for other sessions.

In the right block, Generate new color map allows you to create newly categorized color maps. For the Classi-
fication mode E] ‘Equal interval’, you only need to select the number of classes 100 ] 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
E1v) ‘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.

Representacao das cores

Em cada Representacdo da banda, é possivel encontrar uma Representagdo da cor

Podem-se fazer efeitos especias de representagdo para seus arquivo(s) raster, usando um dos modos de combinagao
(veja Janela de Propriedades de Vetor).

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

A opgdo Reamostragem, faz a representacdo da imagem quando se dd mais ou menos zoom nela. Os modos
de reamostragem podem melhorar a apariéncia do mapa. Eles calculam um novo valor de cinza através de uma
transformacdo geométrica.

Layer Properties - SR_50M_alaska_nad | Style

SN
, General » Band rendering

& Style ¥ Color rendering
LE Transparency Blending mode |Normal = “ Reset
#% Pyramids Brightness —- | 0 o || Contrast e 0

I Histogram Saturation -} 0 || Grayscale |Off 5

(i) Metadata Hue [] Colorize Strength

¥ Resampling

Zoomed: in | Nearest neighbour : | out Nearest neighbour :| Oversampling | 2,00 |

- -

-

Help Style = Apply Cancel || OK

Figure 13.6: Raster Rendering - Resampling A

Quando aplicamos o método ‘Vizinho mais préximo’, o mapa pode ter uma estrutura tipo pixelada, quando damos
mais zoom. Essa apariéncia pode ser melhorada usando os métodos ‘Bilinear’ ou ‘Cibico’., o qual causa que as
feicdes mais afiadas, se suavizem.

13.2.3 Menu de 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.
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Além disso pode-se colocar um valor de pixel que serd considerado como SEMDADOS no menu Valor adicional
sem dados

Uma maneira ainda mais flexivel de modificar a banda de transparéncia poder ser feita no :guilabel: Modificacées
das opg¢aes de transparéncia. Aqui podemos definir a transparéncia de cada pixel.

As an example, we want to set the water of our example raster file landcover.tif to a transparency of 20%.
The following steps are neccessary:

1. Carregar o arquivo raster: Arquivo:landcover.tif.

2. Abra o didlogo Propriedades fazendo clique duplo no nome do raster na legenda, o clicando com botdo e
selecionando: Propriedades do menu pop-up.

3. Selecione o menu Transparéncia

4. No menu Transparéncia da banda, escolher ‘Nenhum’.

5. Click the @ Add values manually fytton, A new row will appear in the pixel list.
6. Entre o valor raster na coluna ‘De’ e ‘Até’ (usamos 0 aqui), e ajuste a transparéncia a 20%.
7. Pressione o botdo [Aplicar] e visualize no mapa as modificagdes feitas.
Podemos repetir os passos 5 e 6 para definir mais valores com a transparéncia desejada.
As you can see, it is quite easy to set custom transparency, but it can be quite a lot of work. Therefore, you

=]
can use the button Exporttofile ¢ gave your transparency list to a file. The button Import from file 15745 your
transparency settings and applies them to the current raster layer.

13.2.4 Menu de 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.

Vocé deve pode ter direito de gravacdo no diretério onde os dados originais sdo armazenados para construir
pirdmides.

Virios métodos de reamostragem podem ser usados para calcular as piramides.
* Vizinho mais préximo
* Média
* Gauss
* Cubico
* Modo
* 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 piramides pode modificar o arquivo original de dados, e uma vez criado, ndo pode ser
apagado. Se deseja preservar uma versdo ‘sem pirdmides’ de seu raster, faca uma copia de seguranga antes do
célculo das pirdmides.

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,
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Layer Properties - SR_50M_alaska_nad | Pyramids
e

‘. General
) P Resolutions
% style Description
M BTTx697
|&#@ Transparency Large resolution raster layers can slow navigation in QGIS. By creating lower | 3 439x 349
— resolution copies of the data (pyramids) performance can be considerably » 219x174
& pyramids improved as QGIS selects the most suitable resolution to use depending on » 110x87
— the level of zoom. You must have write access in the directory where the » 55x44
[T — original data is stored to build pyramids.
) Please note that building internal pyramids may alter the original data
| Metadata e and once created they cannot be removed!
fi d file and d th b d
Please note that building internal pyramids could corrupt your image -
always make a backup of your data First!
Overview format External =
Resampling method | Nearest Neighbour < 0% Build pyramids
Help Style ~ Apply cancel || OK |

Figure 13.7: The Pyramids Menu o)

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.

Layer Properties - SR_50M_alaska_nad | Histogram

‘. General
W style Raster Histogram
|
25.000 - !
|&# Transparency ] f I|
— ,20.000 3 : '
& Pyramid = 1 ' I'
| |
k&2 Pyramids € 15.000 ] ; '|
r . ) ] | |
”E Histogram o 10.000 3 | ||
| |
- w E | |
€]) Metadata 5.000 - ; :
) s | — R I| __ R R I — R
L B B B e e e R S St S S B S S S M S
204 206 208 210 212 214 216
Pixel Value
- Band 1
Set min/max style for |[Band 1 = | Min|146 45 Max|231 & @ Prefs/Actionsw E
Help Style ~ Apply cancel || OK |

Figure 13.8: Raster Histogram o)

13.2.6 Menu Metadados

O menu Metadados, mostra o estado da informacdo da camada do raster, incluindo estatisticas de cada banda
na camada do raster em uso. A partir deste menu, podem ser definidas entradas na guia Descricdo, Atribuicdo,
MetadadosUrl e Propriedades. Na guia:guilabel:Propriedades, sdo geradas estatisticas na base de ‘é preciso
saber’ ou seja € possivel que uma determinada e especifica estatistica da camada, no tenha sido ainda coletada.
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Layer Properties - landcover | Metadata

¥ Description

Title AVHRR Global Land Cover Classification

|&&@ Transparency

£ Pyramids

Over the past several years, researchers have
Abstract

Keyword list |landcover

I Histogram

@ Metadata -

Data Url Format =

¥ Attribution

Title |Hanse, M., R. DeFries, J.R.G. Townshend, and R. Sohlberg

Url [http:,-’fglfc.u md.edu/data/landcover/index.shtml

¥ Metadataurl

Help Style ~ Apply Cancel | [ OK

Figure 13.9: Raster Metadata s}

13.3 Calculadora Raster

The Raster Calculator in the Raster menu allows you to perform calculations on the basis of existing raster pixel
values (see figure_raster_10). The results are written to a new raster layer with a GDAL-supported format.

The Raster bands list contains all loaded raster layers that can be used. To add a raster to the raster calculator
expression field, double click its name in the Fields list. You can then use the operators to construct calculation
expressions, or you can just type them into the box.

In the Result layer section, you will need to define an output layer. You can then define the extent of the calculation
area based on an input raster layer, or based on X,Y coordinates and on columns and rows, to set the resolution of
the output layer. If the input layer has a different resolution, the values will be resampled with the nearest neighbor
algorithm.

The Operators section contains all available operators. To add an operator to the raster calculator expression box,
click the appropriate button. Mathematical calculations (+, —, *, ... ) and trigonometric functions (sin, cos,
tan, ... ) are available. Stay tuned for more operators to come!

With the & 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:

"elevation@l" % 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.
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D 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 o XMax 4897040.00000 -
Y min 1367760.00000 - Y max 7809680.00000
Columns 3663 - Rows 1964 -
Output Format | GeoTIFF &)
& Add result to project
Operators
[ = J * JlLsat || sin J | " jL8ses || (
- i / | e€s || asin || tamn || atan || )
< I = | | = I <= | | 2= ]| AND || OR
Raster calculator expression
(elevation@1 >= 0) * elevation@1 * 3.28
Expression valid | Cancel || OK
A

Figure 13.10: Calculador Raster £2

("elevation@1l" >= 0) * "elevation@l"

In other words, for every cell greater than or equal to 0, set its value to 1. Otherwise set it to 0. This creates the
mask on the fly.

If you want to classify a raster — say, for instance into two elevation classes, you can use the following expression
to create a raster with two values 1 and 2 in one step.

("elevation@1l" < 50) = 1 + ("elevation@l" >= 50) * 2

In other words, for every cell less than 50 set its value to 1. For every cell greater than or equal 50 set its value to
2.
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CHAPTER 14

Trabalhando com dados OGC

14.1 QGIS as OGC Data Client

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
padrdes para os conteidos e servicos 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/.

Important OGC specifications supported by QGIS are:
¢ 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)
¢ WFS-T — Servicos de Elementos Web - Transacionais (WFS ¢ WFS-T Cliente)
¢ WCS — Servigos de Cobertura Web (WCS Cliente)
* SFS — Elementos Simples para SQL (Camadas PostGIS)
* GML — Linguagem de Marcadores Geografico

OGC services are increasingly being used to exchange geospatial data between different GIS implementations and
data stores. QGIS can deal with the above specifications as a client, being SFS (through support of the PostgreSQL
/ PostGIS data provider, see section Camadas PostGIS).

14.1.1 Cliente WMS/WMTS

Visao Global do Suporte WMS

QGIS currently can act as a WMS client that understands WMS 1.1, 1.1.1 and 1.3 servers. In particular, it has
been tested against publicly accessible servers such as DEMIS.

A WMS server acts upon requests by the client (e.g., QGIS) for a raster map with a given extent, set of layers,
symbolization style, and transparency. The WMS server then consults its local data sources, rasterizes the map,
and sends it back to the client in a raster format. For QGIS, this format would typically be JPEG or PNG.

WMS is generically a REST (Representational State Transfer) service rather than a full-blown Web service. As
such, you can actually take the URLs generated by QGIS and use them in a web browser to retrieve the same
images that QGIS uses internally. This can be useful for troubleshooting, as there are several brands of WMS
server on the market and they all have their own interpretation of the WMS standard.
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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

QGIS can also act as a WMTS client. WMTS is an OGC standard for distributing tile sets of geospatial data.
This is a faster and more efficient way of distributing data than WMS because with WMTS, the tile sets are pre-
generated, and the client only requests the transmission of the tiles, not their production. A WMS request typically
involves both the generation and transmission of the data. A well-known example of a non-OGC standard for
viewing tiled geospatial data is Google Maps.

De maneira a exibir os dados a vdrias escalas perto do que o utilizador queira ver, os conjuntos de mosaicos WMTS
sao produzidos em vdrios diferentes niveis de escala e s@o 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 DD
donominator N

Figure 14.1: Conceito dos conjuntos de mosaicos do WMTS

The two types of WMTS interfaces that QGIS supports are via Key-Value-Pairs (KVP) and RESTful. These two
interfaces are different, and you need to specify them to QGIS differently.

1) In order to access a WMTS KVP service, a QGIS user must open the WMS/WMTS interface and add the
following string to the URL of the WMTS tile service:

"?SERVICE=WMTS&REQUEST=GetCapabilities"

Um exemplo deste tipo de endereco 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 € 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
This format helps you to recognize that it is a RESTful address. A RESTful WMTS is accessed in QGIS by simply

adding its address in the WMS setup in the URL field of the form. An example of this type of address for the case
of an Austrian basemap is http://maps.wien.gv.at/basemap/1.0.0/WMTSCapabilities.xml.

Nota: You can still find some old services called WMS-C. These services are quite similar to WMTS (i.e., same
purpose but working a little bit differently). You can manage them the same as you do WMTS services. Just
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add ?tiled=true at the end of the url. See http://wiki.osgeo.org/wiki/Tile_Map_Service_Specification for more
information about this specification.

Quando 1& o WMTS pode muitas vezes pensar em WMS-C.

Selecionando os Servidores WMS/WMTS
The first time you use the WMS feature in QGIS, there are no servers defined.

Begin by clicking the @3 Add WMS layer byton on the toolbar, or selecting Layer — Add WMS Layer....

A janela Adicionar Camada(s) do Servidor para adicionar camadas dos servidores WMS aparecem. Pode
adicionar alguns servidores para brincar clicando no botdo [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, selecione 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 Liga¢des 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.

Usudrio Nome de Utilizador para aceder a um Servidor WMS protegido. Este pardmetro é opcional.

Senha Senha para autenticag@o basica no Servidor WMS. Este pardmetro é opcional.

Ignorar g 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

If you need to set up a proxy server to be able to receive WMS services from the internet, you can add your proxy
server in the options. Choose Settings — Options and click on the Network & Proxy tab. There, you can add your

proxy settings and enable them by setting o Use proxy for web access. Make sure that you select the correct

proxy type from the Proxy type lhd drop-down menu.

Once the new WMS server connection has been created, it will be preserved for future QGIS sessions.

Dica: Ligar URLSs 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 noseu URL.

Carregando as camadas WMS/WMTS

Uma vez preenchido os parimetros com sucesso pode usar o botdo [Ligar] para responder as capacidades do
servidor selecionado. Isto inclui a codificagdo da imagem, Camadas, Estilos de Camadas, e Projecdes. Uma vez
que isto € uma operacao 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.

Sua tela deverd estar parecendo com a figure_OGR_1, que mostra a resposta apresentada pelo servidor WMS do
portal European Soil.

Codificacao da Imagem

A secdo Codificagdo de Imagem agora apresenta uma lista de formatos suportados pelo cliente e servidor. Escolha
de acordo com as exigéncias de precisdo da sua imagem.
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: Add Layer(s) from a WM(T)S Server

Layers | Layer Order | Tilesets | Server Search
Eurosoil threats =
Conneck New [ Edit | Delete Load Save Add default servers

ID ¥ Name Title Abstract

v 0 MS Soil Threats  Soil threats, organic Carbon Decline, Soil Erosion, Compaction, Salini...
k1 OCTOP80 Organic car... Soil organic carbon, the major component of soil organic matter, is e...
k3 PESERA Soil Erosion... Pan European Soil Erosion Risk Assessment - PESERA.
b5 pH soil pHInE... pH.
> 7 Compaction Matural Seil... Natural Soil Susceptibility to Compaction
» 9 salinization  Saline and S... Saline, Sodic Soils

Image encoding
@® PNG () PNG8 () JPEG () GIF () TIFF () SVG

Options (0 coordinate reference systems available)

Tile size
Feature limit For GetFeaturelinfo 10
Change...

[[] Use contextual WMS Legend

Layer name
Help Add Close

Select layer(s)

>

Figure 14.2: Dialog for adding a WMS server, showing its available layers <2
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Dica: Codificacdo da Imagem

Tipicamente ird encontrar servidores WMS que oferecem a escolha da codificacdo de imagem JPEG ou PNG. O
JPEG ¢é um formato de perda de compressao, enquanto que o PNG reproducao fielmente os dados raster brutos.

Use JPEG se espera dados WMS para fotografia na natureza e/ou ndo 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, € ndo 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 muiltiplos.

O Limite de elementos para GetFeaturelnfo define quais os elementos do servidor para consulta.

Se selecionou um WMS da lista, um campo com a proje¢do padrdo, fornecida pelo mapserver, aparece. Se o
botdo [Change...] estd ativo, pode clicar e mudar para a projecdo padrdo do WMS para outro SRC fornecido pelo
Servidor WMS.

Finalmente vocé pode ativar o Usar Legenda WMS contextual se o servidor WMS suportar essa caracteristica.
Entdo, somente as legendas relevantes para a extensao visivel de seu mapa serdo apresentadas e nao serdo incluidos
itens de legenda para elementos que nao podem ser vistos no mapa corrente.

Ordem das Camadas

O separador Ordem de Camada tem uma lista das camadas selecionadas disponiveis do WMS actual ligado.
Podera reparar que algumas camadas expansiveis, isto significa que a camada pode ser exibida na escolha dos
estilos de imagem.

You can select several layers at once, but only one image style per layer. When several layers are selected, they
will be combined at the WMS server and transmitted to QGIS in one go.

Dica: Ordenaciao das Camadas WMS

As camadas WMS renderizadas por um servidor sdo sobrepostas na ordem da lista da se¢do de Camadas, de cima
para baixo da lista. Se quiser alterar a ordem de sobreposicdo, pode usar o separador Ordem de camadas.

Transparéncia

In this version of QGIS, the Global transparency setting from the Layer Properties is hard coded to be always on,
where available.

Dica: Transparéncia da Camada WMS

Disponibilidade da transparéncia da imagem do WMS depende da codificacdo da imagem usada: PNG e GIF
suportam transparéncia enquanto que o JPEG deixa como nao suportado.

Sistema de Referéncia de Coordenadas
A coordinate reference system (CRS) is the OGC terminology for a QGIS projection.
Cada Camada WMS pode ser apresentada em multiplos SRC, depedendo da capacidade do servidor WMS.

Para escolher o SRC selecione [Alterar...] e a janela semelhante a da Figura Projecdo 3 na Trabalhando com
Projecoes aparecerd. A diferenca 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

Within QGIS, you can search for WMS servers. Figure_ OGC_2 shows the Server Search tab with the Add Layer(s)
from a Server dialog.

- Add Layer(s) from a Server

Layers Server Search
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)
Figure 14.3: Dialog for searching WMS servers after some keywords s}

As you can see, it is possible to enter a search string in the text field and hit the [Search] button. After a short
while, the search result will be populated into the list below the text field. Browse the result list and inspect your
search results within the table. To visualize the results, select a table entry, press the [Add selected row to WMS
list] button and change back to the Layers tab. QGIS has automatically updated your server list, and the selected
search result is already enabled in the list of saved WMS servers in the Layers tab. You only need to request the list
of layers by clicking the [Connect] button. This option is quite handy when you want to search maps by specific
keywords.

Basicamente esta op¢ao é um dianteira 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

you are able to browse through the Tilesets tab given by the server. Additional information like tile size, formats
and supported CRS are listed in this table. In combination with this feature, you can use the tile scale slider by
selecting Settings — Panels (KDE and Windows) or View — Panels (Gnome and MacOSX), then choosing Tile
scale. This gives you the available scales from the tile server with a nice slider docked in.
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Usando a Ferramenta Identificar

Once you have added a WMS server, and if any layer from a WMS server is queryable, you can then use the @2
Identify to0] to select a pixel on the map canvas. A query is made to the WMS server for each selection made. The
results of the query are returned in plain text. The formatting of this text is dependent on the particular WMS
server used. Seleciao 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 identificag@o e o formato selecionado ird armazenar no
projeto para a camada. Suporte do formato GML

The @ Identify 601 supports WMS server response (GetFeatureInfo) in GML format (it is called Feature in the
QGIS GUI in this context). If “Feature” format is supported by the server and selected, results of the Identify tool
are vector features, as from a regular vector layer. When a single feature is selected in the tree, it is highlighted
in the map and it can be copied to the clipboard and pasted to another vector layer. See the example setup of the
UMN Mapserver below to support GetFeatureInfo in GML format.

# in layer METADATA add which fields should be included and define geometry (example) :

"gml_include_items" "all"
"ows_geometries" "mygeom"
"ows_mygeom_type" "polygon"

# Then there are two possibilities/formats available, see a) and 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 mouse na
legenda, e selecionando Propriedades. Separador de Metadados

O separador Metadados exibem a riqueza de informagédo sobre o servidor WMS, geralmente recolhidos a partir
da declarac@o de de Capacidades devolvidos a partir desse servidor. Muitas das defini¢des podem ser removidas
através da leitura dos padroes WMS (veja OPEN-GEOSPATIAL-CONSORTIUM Referéncias Bibliogrdficas e
Web), mas aqui estdo algumas defini¢des tteis:

* Propriedades do Servidor
— Versao do WMS — Versao do WMS suportada pelo servidor.

— Image Formats — The list of MIME-types the server can respond with when drawing the map.
QGIS supports whatever formats the underlying Qt libraries were built with, which is typically at least
image/png and image/ jpegq.

— Identity Formats — The list of MIME-types the server can respond with when you use the Identify
tool. Currently, QGIS supports the text-plain type.

* Propriedades da Camada
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— Selecionado — Querendo ou ndo esta camada selecionado quando o seu servidor foi adicionado a este
projeto.

— Visible — Whether or not this layer is selected as visible in the legend (not yet used in this version of
QGIS).

— Pode Identificar — Camada que retorna ou ndo resultados através do uso da ferramenta Identificar.

— Can be Transparent — Whether or not this layer can be rendered with transparency. This version of
QGIS will always use transparency if this is Ye s and the image encoding supports transparency.

— Can Zoom In — Whether or not this layer can be zoomed in by the server. This version of QGIS
assumes all WMS layers have this set to Yes. Deficient layers may be rendered strangely.

— Contagem em cascata — Os servidores WMS pode funcionar como proxy para outros servidores
WMS para obter dados raster para uma camada. Esta entrada mostra quantas vezes o pedido para esta
camada € avangada por peer nos servidores WMS para o resultado.

— Fixed Width, Fixed Height — Whether or not this layer has fixed source pixel dimensions. This
version of QGIS assumes all WMS layers have this set to nothing. Deficient layers may be rendered
strangely.

— WGS 84 Bounding Box — The bounding box of the layer, in WGS 84 coordinates. Some WMS
servers do not set this correctly (e.g., UTM coordinates are used instead). If this is the case, then
the initial view of this layer may be rendered with a very ‘zoomed-out’ appearance by QGIS. The
WMS webmaster should be informed of this error, which they may know as the WMS XML elements
LatLonBoundingBox, EX_GeographicBoundingBox or the CRS:84 BoundingBox.

— SRC disponiveis — As projecdes desta camada podem ser renderizadas pelo servidor WMS. Os
mesmos estdo listados num formato nativo WMS.

— Disponivel em estilo — Os estilos da imagem desta camada podem ser renderizadas pelo o servidor
WMS.

Mostra a legenda grafica do WMS na tabela de conteiidos e compositor

The QGIS WMS data provider is able to display a legend graphic in the table of contents’ layer list and in the
map composer. The WMS legend will be shown only if the WMS server has GetLegendGraphic capability and
the layer has getCapability url specified, so you additionally have to select a styling for the layer.

Se uma legendGraphic estd disponivel, sera mostrada abaixo da camada. E pequena, e vocé tem que clicar sobre
ela para abrir na dimenséo real (devido a limita¢do arquitetonica QgsLegendInterface). Clicando sobre a legenda
da camada abrird um quadro com a legenda em resolu¢do maxima.

In the print composer, the legend will be integrated at it’s original (dowloaded) dimension. Resolution of the
legend graphic can be set in the item properties under Legend -> WMS LegendGraphic to match your printing
requirements

A legenda ird exibir informacdes contextuais com base em sua escala atual. A legenda WMS serd exibida somente
se o servidor WMS tiver capacidade GetLegendGraphic e a camada getCapability url for especificada, entdo vocé
tem que selecionar um estilo.

Limitacoes do Cliente WMS
Not all possible WMS client functionality had been included in this version of QGIS. Some of the more noteworthy
exceptions follow.

Editando as Configuracées da Camada WMS

T
Once you’'ve completed the “*ci Add WMSlayer hrqcedure, there is no way to change the settings. A work-around is

to delete the layer completely and start again.

Servidores WMS que Requerem Autenticacao
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Atualmente o acesso publico e servicos WMS protegidos sdo suportados. Os servidores WMS protegidos podem
ser acedidos pela autenticagdo ptiblica. Pode adicionar credenciais (opcionais) quando adiciona o servidor WMS.
Veja a se¢do Selecionando os Servidores WMS/WMTS para detalhes.

Dica: Acedendo a camadas protegidas OGC

Se necessitar de proteger camadas com outros métodos seguros além da autenticacao bdsica, pode usar o InteProxy
como proxy transparente, que suporta varios métodos de suporte. Mais informacao pode ser encontrada no manual
InteProxy no sitio na internet http://inteproxy.wald.intevation.org.

Dica: QGIS WMS Mapserver

Since Version 1.7.0, QGIS has its own implementation of a WMS 1.3.0 Mapserver. Read more about this in
chapter QGIS as OGC Data Server.

14.1.2 WCS Cliente

% O Servico Web de Cobertura (WCS) fornecem acesso aos dados matriciais de forma a serem uteis a render-
izacdo cliente, como entrada a modelos cientificos, e para outros clientes. O WCS pode ser comprado ao WES e
ao WMS. Como as instancias WMS e WFS, o WCS permite aos clientes escolher por¢des de informagao salvadas
de servidores baseados condicionantes espaciais e outros critérios de consulta.

QGIS has a native WCS provider and supports both version 1.0 and 1.1 (which are significantly different), but
currently it prefers 1.0, because 1.1 has many issues (i.e., each server implements it in a different way with various
particularities).

The native WCS provider handles all network requests and uses all standard QGIS network settings (especially
proxy). It is also possible to select cache mode (‘always cache’, ‘prefer cache’, ‘prefer network’, ‘always net-
work’), and the provider also supports selection of time position, if temporal domain is offered by the server.

14.1.3 WFS e WFS-T Cliente

In QGIS, a WES layer behaves pretty much like any other vector layer. You can identify and select features, and
view the attribute table. Since QGIS 1.6, editing WFS-T is also supported.

De uma forma geral adicionar uma camada WFS ¢ muito semelhante ao procedimento usado com o WMS. A
diferenca é que ndo existe servidores padrdes definidos, portanto nds teremos de adicionar o nosso.

Carregando uma camada WFS

Como exemplo nés usaremos o servidor WFS DM Solutions e exibiremos uma camada, O URL é:
http://www?2.dmsolutions.ca/cgi-bin/mswfs_gmap

1. Clique na ferramenta VEJ Adicionar Camada WFS
WEF'S do Servidor aparecera.

na barra de ferramentas Camadas, a janela Adicionar Camada

Clique em [Novo].
Introduza ‘DM Solutions’ como nome.
Introduza o URL (veja em cima).

Clique [OK].

A

Choose ‘DM Solutions’ from the Server Connections ") drop-down list.
Clique [Ligar].

Espera pela lista de camadas a ser preenchida.

© ® =2

Selecione a camada Parques da lista.
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10. Clique [Aplicar] para adicionar a camada ao mapa.

Repare que as configuragdes proxy que definiu nas suas preferéncias sdo também reconhecidas.

o Add WFS Layer from a Server

Server connections

| dmsolutions &
[Egnnect | MNew || Edit || Delete || Load || Save |
Filter:
Title = Name Abstract Cache Feature Filter
Parks park %
Cities popplace )

[] uUse title For layer name

Coordinate reference system
EPSG:42304 | change ...

| Help | | Add || Buildquery || Close

Figure 14.4: Adding a WFS layer )

You’ll notice the download progress is visualized in the lower left of the QGIS main window. Once the layer is
loaded, you can identify and select a province or two and view the attribute table.

Apenas o WFS 1.0.0 é suportado. Até este momento ndo houve muitos testes contra versdes WFS implementadas
em outros servidores WFS. Se encontrar problemas com outros servidores WFS, por favor ndo hesite em contatar
a equipe de desenvolvimento. Por favor dirija-se a Secdo Ajuda e Suporte para mais informacao sobre as listas de
discussdes.

Dica: Encontrando Servidores WFS

You can find additional WFS servers by using Google or your favorite search engine. There are a number of lists
with public URLSs, some of them maintained and some not.

14.2 QGIS as OGC Data Server

QGIS Server is an open source WMS 1.3, WES 1.0.0 and WCS 1 1.1.1 implementation that, in addition, im-
plements advanced cartographic features for thematic mapping. The QGIS Server is a FastCGI/CGI (Common
Gateway Interface) application written in C++ that works together with a web server (e.g., Apache, Lighttpd).
It has Python plugin support allowing for fast and efficient development and deployment of new features. It is
funded by the EU projects Orchestra, Sany and the city of Uster in Switzerland.

QGIS Server uses QGIS as back end for the GIS logic and for map rendering. Furthermore, the Qt library is
used for graphics and for platform-independent C++ programming. In contrast to other WMS software, the QGIS
Server uses cartographic rules as a configuration language, both for the server configuration and for the user-
defined cartographic rules.

As QGIS desktop and QGIS Server use the same visualization libraries, the maps that are published on the web
look the same as in desktop GIS.

In one of the following manuals, we will provide a sample configuration to set up a QGIS Server. For now, we
recommend to read one of the following URLS to get more information:

* http://karlinapp.ethz.ch/qgis_wms/
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* http://hub.qgis.org/projects/quantum-gis/wiki/QGIS_Server_Tutorial

* http://linfiniti.com/2010/08/qgis-mapserver-a-wms-server-for-the-masses/

14.2.1 Sample installation on Debian Squeeze

At this point, we will give a short and simple sample installation how-to for a minimal working configuration
using Apache2 on Debian Squeeze. Many other OSs provide packages for QGIS Server, too. If you have to build
it all from source, please refer to the URLs above.

Firstly, add the following debian GIS repository by adding the following repository:

$ cat /etc/apt/sources.list.d/debian-gis.list
deb http://qggis.org/debian trusty main
deb-src http://qggis.org/debian trusty main

$ # Add keys
$ sudo gpg —--recv-key DD45F6C3
$ sudo gpg —-—-export —--armor DD45F6C3 | sudo apt-key add -

$ # Update package list
$ sudo apt-get update && sudo apt-get upgrade

Now, install QGIS-Server:

$ sudo apt-get install ggis-server python-ggis

Installation of a HelloWorld example plugin for testing the servers. You create a directory to hold server plugins.
This will be specified in the virtual host configuration and passed on to the server through an environment variable:

$ sudo mkdir -p /opt/ggis-server/plugins

$ cd /opt/ggis-server/plugins

$ sudo wget https://github.com/elpaso/ggis—helloserver/archive/master.zip
$ # In case unzip was not installed before:

$ sudo apt-get install unzip

$ sudo unzip master.zip

$ sudo mv ggis—-helloserver-master HelloServer

Install the Apache server in a separate virtual host listening on port 80. Enable the rewrite module to pass HTTP
BASIC auth headers:

$ sudo a2enmod rewrite

$ cat /etc/apache2/conf-available/ggis-server-port.conf
Listen 80

$ sudo a2enconf ggis-server-port

This is the virtual host configuration, stored in /et c/apache2/sites—-available/00l1-ggis-server.conf

<VirtualHost *:80>
ServerAdmin webmaster@localhost
DocumentRoot /var/www/html

ErrorLog ${APACHE_LOG_DIR}/ggis—-server—error.log
CustomLog ${APACHE_LOG_DIR}/ggis—-server—access.log combined

# Longer timeout for WPS... default = 40
FcgidIOTimeout 120

FcgidInitialEnv LC_ALL "en_US.UTF-8"

FcgidInitialEnv PYTHONIOENCODING UTF-8

FcgidInitialEnv LANG "en_US.UTF-8"

FcgidInitialEnv QGIS_DEBUG 1

FcgidInitialEnv QGIS_SERVER_LOG_FILE /tmp/ggis—000.log
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FcgidInitialEnv QGIS_SERVER_LOG_LEVEL 0
FcgidInitialEnv QGIS_PLUGINPATH "/opt/ggis-server/plugins"

# ABP: needed for QGIS HelloServer plugin HTTP BASIC auth
<IfModule mod_fcgid.c>

RewriteEngine on

RewriteCond %${HTTP:Authorization}

RewriteRule .x» - [E=HTTP_AUTHORIZATION:%${HTTP:Authorization}]
</IfModule>

ScriptAlias /cgi-bin/ /usr/lib/cgi-bin/
<Directory "/usr/lib/cgi-bin">
AllowOverride All
Options +ExecCGI -MultiViews +FollowSymLinks
# for apache2 > 2.4
Require all granted
#Allow from all
</Directory>
</VirtualHost>

Now enable the virtual host and restart Apache:

$ sudo aZensite 00l-ggis-server
$ sudo service apache2 restart

Test the server with the HelloWorld plugin:

$ wget -qg -O - "http://localhost/cgi-bin/qggis_mapserv.fcgi?SERVICE=HELLO"
HelloServer!

You <can have a look at the default GetCpabilities of the QGIS server at:
http://localhost/cgi-bin/ggis_mapserv.fcgi?SERVICE=WMS&VERSION=1.3.0&REQUEST=GetCapabil]

Dica: If you work with a feature that has many nodes then modyfying and adding a new feature will fail. In this
case it is possible to insert the following code into the 001-ggis-server.conf file:

<IfModule mod_fcgid.c>
FcgidMaxRequestLen 26214400
FcgidConnectTimeout 60
</IfModule>

14.2.2 Creating a WMS/WFS/WCS from a QGIS project

To provide a new QGIS Server WMS, WFES or WCS, we have to create a QGIS project file with some data. Here,
we use the ‘Alaska’ shapefile from the QGIS sample dataset. Define the colors and styles of the layers in QGIS
and the project CRS, if not already defined.

Then, go to the OWS Server menu of the Project — Project Properties dialog and provide some information about
the OWS in the fields under Service Capabilities. This will appear in the GetCapabilities response of the WMS,

WES or WCS. If you don’t check g Service capabilities, QGIS Server will use the information given in the
wms_metadata.xml file located in the cgi—-bin folder.

WMS capabilities

In the WMS capabilities section, you can define the extent advertised in the WMS GetCapabilities response by
entering the minimum and maximum X and Y values in the fields under Advertised extent. Clicking Use Current

Canvas Extent sets these values to the extent currently displayed in the QGIS map canvas. By checking it CRS
restrictions, you can restrict in which coordinate reference systems (CRS) QGIS Server will offer to render maps.

Use the El\'i-:l button below to select those CRS from the Coordinate Reference System Selector, or click Used to
add the CRS used in the QGIS project to the list.
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Project Properties | OWS server

B 1dentify layers

%" Default styles
=5 ows server

@ Macros
E

g Relations

» [ Service capabilities

¥ WMS capabilities

v [ Advertised extent

Min. X |565598.525846906937655?9

Min. Y |4396592.45817049685865641

Max. X |2264097.22?04524639993906

Max. ¥ |6003142.357499453239‘!4289

Use Current Canvas Extent

v & Exclude composers

w [ CRS restrictions

EPSG:2964

[

=) | Used

v [ Exclude layers

Quality For JPEG images ( 10 : smaller image - 100 : best quality)

P WFS capabilities
P WCS capabilities

| Help |

| Apply |

Figure 14.5: Definitions for a QGIS Server WMS/WFS/WCS project (KDE)

alaska ‘regions
airports
® = ® =
] Use layer ids as names
& Add geometry to feature response
GetFeatureinfo geometry precision (decimal places) 8 -
Advertised URL |
Maximums for GetMap request
width | | Height |
90 -

| Cancel | OK
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If you have print composers defined in your project, they will be listed in the GetCapabilities response, and they
can be used by the GetPrint request to create prints, using one of the print composer layouts as a template. This
is a QGIS-specific extension to the WMS 1.3.0 specification. If you want to exclude any print composer from

being published by the WMS, check & Exclude composers and click the @ button below. Then, select a print
composer from the Select print composer dialog in order to add it to the excluded composers list.
If you want to exclude any layer or layer group from being published by the WMS, check & Exclude Layers and

click the E:.I-;l button below. This opens the Select restricted layers and groups dialog, which allows you to choose
the layers and groups that you don’t want to be published. Use the Shift or Ctrl key if you want to select
multiple entries at once.

You can receive requested GetFeaturelnfo as plain text, XML and GML. Default is XML, text or GML format
depends the output format choosen for the GetFeaturelnfo request.

If you wish, you can check = Add geometry to feature response. This will include in the GetFeatureInfo response
the geometries of the features in a text format. If you want QGIS Server to advertise specific request URLs in the
WMS GetCapabilities response, enter the corresponding URL in the Advertised URL field. Furthermore, you can
restrict the maximum size of the maps returned by the GetMap request by entering the maximum width and height
into the respective fields under Maximums for GetMap request.

If one of your layers uses the Map Tip display (i.e. to show text using expressions) this will be listed inside the
GetFeaturelnfo output. If the layer uses a Value Map for one of his attributes, also this information will be shown
in the GetFeatureInfo output.

QGIS support the following request for WMS service:
» GetCapabilities
* GetMap
* GetFeaturelnfo
* GetLegendGraphic (SLD profile)
* DescribeLayer (SLD profile)
* GetStyles (custom QGIS profile)
WEFS capabilities

In the WF'S capabilities area, you can select the layers that you want to publish as WFS, and specify if they
will allow the update, insert and delete operations. If you enter a URL in the Advertised URL field of the WFS
capabilities section, QGIS Server will advertise this specific URL in the WFS GetCapabilities response.

QGIS support the following request for WES service:
* GetCapabilities
* DescribeFeatureType
* GetFeature
* Transaction
WCS capabilities

In the WCS capabilities area, you can select the layers that you want to publish as WCS. If you enter a URL in the
Advertised URL field of the WCS capabilities section, QGIS Server will advertise this specific URL in the WCS
GetCapabilities response.

Agora salve a sessdo em um arquivos de projeto alaska.qggs. Para fornecer ao projeto como um WMS/WES,
nds criamos uma nova pasta /usr/1lib/cgi-bin/project com privilégios de administrador e adicionamos
o0 arquivo do projeto alaska.ggs e a copia do arquivo do gqgis_mapserv. fcgi - e é tudo.

Now we test our project WMS, WFS and WCS. Add the WMS, WEFES and WCS as described in Carregando as
camadas WMS/WMTS, WFS e WFS-T Cliente and WCS Cliente to QGIS and load the data. The URL is:
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http://localhost/cgi-bin/project/ggis_mapserv.fcgi

QGIS support the following request for WCS service:
* GetCapabilities
* DescribeCoverage

* GetCoverage

Afinando o seu OWS

For vector layers, the Fields menu of the Layer — Properties dialog allows you to define for each attribute if it
will be published or not. By default, all the attributes are published by your WMS and WFS. If you want a specific
attribute not to be published, uncheck the corresponding checkbox in the WMS or WF'S column.

You can overlay watermarks over the maps produced by your WMS by adding text annotations or SVG annotations
to the project file. See section Annotation Tools in Ferramentas Gerais for instructions on creating annotations.
For annotations to be displayed as watermarks on the WMS output, the Fixed map position check box in the
Annotation text dialog must be unchecked. This can be accessed by double clicking the annotation while one of
the annotation tools is active. For SVG annotations, you will need either to set the project to save absolute paths
(in the General menu of the Project — Project Properties dialog) or to manually modify the path to the SVG
image in a way that it represents a valid relative path.

Os parametros extra suportados pelo pedido WMS GetMap
In the WMS GetMap request, QGIS Server accepts a couple of extra parameters in addition to the standard
parameters according to the OCG WMS 1.3.0 specification:

e MAP parameter: Similar to MapServer, the MAP parameter can be used to specify the path to the QGIS
project file. You can specify an absolute path or a path relative to the location of the server executable
(ggis_mapserv. fcgi). If not specified, QGIS Server searches for .qgs files in the directory where the
server executable is located.

Exemplo:

http://localhost/cgi-bin/qggis_mapserv.fcgi?\
REQUEST=GetMap&MAP=/home/qggis/mymap.qggss. . .

 Pardmetro DPI : O parametro DP I pode ser usado para especificar o pedido de saida da resolugdo.
Exemplo:
http://localhost/cgi-bin/ggis_mapserv.fcgi?REQUEST=GetMap&DPI=300&. ..

¢ Pardmetro OPACIDADE: A opacidade pode se definida numa camada ou ao nivel do grupo. O intervalo de
valores permitido vai de O (totalmente trasnaprente) a 255 (totalmente opaco).
Exemplo:

http://localhost/cgi-bin/qggis_mapserv.fcgi?\
REQUEST=GetMap&LAYERS=mylayerl,mylayer2&OPACITIES=125,200¢&. ..

QGIS Server logging

To log requests send to server, set the following environment variables:

o *¥ QGIS_SERVER_LOG_FILE **: Especifique o caminho e o nome do arquivo. Certifique-se de que o
servidor tem permissdes adequadas para escrever no arquivo. Arquivo deve ser criado automaticamente,
basta enviar algumas solicitagdes ao servidor. Se ele nao estiver 14, verifique as permissoes.

o ** QGIS_SERVER_LOG_LEVEL **: Especifique o nivel de log desejado. Os valores disponiveis sdo:
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— 0 INFO (log todos os pedidos),

- 1 AVISO,

— 2 CRITICO (log apenas erros criticos, adequado para fins de produgio).
Exemplo:

SetEnv QGIS_SERVER_LOG_FILE /var/tmp/ggislog.txt
SetEnv QGIS_SERVER_LOG_LEVEL 0

Note
* Ao usar o mddulo Fcgid usar FcgidlnitialEnv em vez de SetEnv!

 Server logging is enabled also if executable is compiled in release mode.

Variaveis ambientais

* QGIS_OPTIONS_PATH: The variable specifies path to directory with settings. It works
the same ways as QGIS application —optionspath option. It is looking for settings file in
<QGIS_OPTIONS_PATH>/QGIS/QGIS2.ini. ~ For exaple, to set QGIS server on Apache to use
/path/to/config/QGIS/QGIS2.ini settings file, add to Apache config:

SetEnv QGIS_OPTIONS_PATH "/path/to/config/"
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CHAPTER 15

Trabalhando com dados GPS

atualizagdes

15.1 Complemento GPS

15.1.1 O que é GPS?

GPS, the Global Positioning System, is a satellite-based system that allows anyone with a GPS receiver to find their
exact position anywhere in the world. GPS is used as an aid in navigation, for example in airplanes, in boats and
by hikers. The GPS receiver uses the signals from the satellites to calculate its latitude, longitude and (sometimes)
elevation. Most receivers also have the capability to store locations (known as waypoints), sequences of locations
that make up a planned route and a tracklog or track of the receiver’s movement over time. Waypoints, routes
and tracks are the three basic feature types in GPS data. QGIS displays waypoints in point layers, while routes
and tracks are displayed in linestring layers.

15.1.2 Carregando dados GPS de um arquivo

There are dozens of different file formats for storing GPS data. The format that QGIS uses is called GPX (GPS
eXchange format), which is a standard interchange format that can contain any number of waypoints, routes and
tracks in the same file.

To load a GPX file, you first need to load the plugin. Plugins — @? Plugin Manager... opens the Plugin Manager

Dialog. Activate the g GPS Tools checkbox. When this plugin is loaded, a button with a small handheld GPS
device will show up in the toolbar and in Layer — Create Layer — :

Ex
o GPS Tools

o
* E3 Create new GPX Layer

For working with GPS data, we provide an example GPX file available in the QGIS sample dataset:
qgis_sample_data/gps/national_monuments.gpx. See section Amostra de Dados for more infor-
mation about the sample data.

B
1. Select Vector — GPS — GPS Tools or click the ©  SPSTool jcon in the toolbar and open the Load GPX file
tab (see figure_GPS_1).

2. Navegue até a pasta ggis_sample_data/gps/, selecione o  arquivo GPX
national_monuments.gpx e clique ** [Abrir]. **

Use the [Browse...] button to select the GPX file, then use the checkboxes to select the feature types you want
to load from that GPX file. Each feature type will be loaded in a separate layer when you click [OK]. The file
national_monuments.gpx only includes waypoints.

167



QGIS User Guide, Versao 2.8

™ GPS Tools

Load GPX file | Import other file Download from GPS = Upload ko GPS | GPX Conversions

File |/data/Dropbox/Trabalho/Route5.gpx | Browse...
Feature types [ Waypoints

& Routes

& Tracks

Help Cancel OK

Figure 15.1: The GPS Tools dialog window 6}

Nota: GPS units allow you to store data in different coordinate systems. When downloading a GPX file
(from your GPS unit or a web site) and then loading it in QGIS, be sure that the data stored in the GPX

file uses WGS 84 (latitude/longitude). QGIS expects this, and it is the official GPX specification. See
http://www.topografix.com/GPX/1/1/.

15.1.3 GPSBabel

Since QGIS uses GPX files, you need a way to convert other GPS file formats to GPX. This can be done for many
formats using the free program GPSBabel, which is available at http://www.gpsbabel.org. This program can also
transfer GPS data between your computer and a GPS device. QGIS uses GPSBabel to do these things, so it is
recommended that you install it. However, if you just want to load GPS data from GPX files you will not need it.
Version 1.2.3 of GPSBabel is known to work with QGIS, but you should be able to use later versions without any
problems.

15.1.4 Importando dados GPS

Para importar dados de GPS de um arquivo que ndo é GPX, vocé ird usar a ferramenta: guilabel: na caixa de
didlogo Ferramentas GPS. Aqui, vocé seleciona o arquivo que deseja importar (e o tipo de arquivo), e onde vocé
deseja armazenar o arquivo GPX convertido e qual o nome da nova camada. Note-se que nem todos os formatos
de dados GPS ird suportar todos os trés tipos de recurso, portanto, para muitos formatos vocé sé serd capaz de
escolher entre um ou dois tipos.

15.1.5 Descarregando dados de um receptor GPS

QGIS can use GPSBabel to download data from a GPS device directly as new vector layers. For this we use the
Download from GPS tab of the GPS Tools dialog (see Figure_GPS_2). Here, we select the type of GPS device,
the port that it is connected to (or USB if your GPS supports this), the feature type that you want to download, the
GPX file where the data should be stored, and the name of the new layer.

O tipo de dispositivo que vocé selecionar no menu do aparelho GPS determina como GPSBabel tenta se comunicar
com o seu dispositivo GPS. Se nenhum dos tipos disponiveis funcionar com o seu dispositivo GPS, vocé pode criar
um novo tipo (ver se¢do ref: definindo-novo-dispositivo).

A porta pode ser um nome de arquivo ou algum outro nome que o seu sistema operacional utiliza como referéncia
para a porta fisica em seu computador que o dispositivo GPS estd conectado. Também pode ser simplesmente
USB, para unidades de GPS habilitados para USB.

. A On Linux, this is something like /dev/ttyS0 or /dev/ttyS1.
« £7 No Windows, é “COM1” ou “COM?2”.
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™ GPS Tools

Load GPX file | Import other file | Download from GPS | Upload to GPS | GPX Conversions

GPS device | Garmin serial 2| | Edit devices...
Port local gpsd = Refresh
Feature type |Waypoints =

Layer name |downloaded_points

Qutput file | /data/Dropbox/Trabalho/downloaded peints.gpx Save As...

Help Cancel || OK |

Figure 15.2: Ferramenta de download

When you click [OK], the data will be downloaded from the device and appear as a layer in QGIS.

15.1.6 Carregando dados no receptor GPS

You can also upload data directly from a vector layer in QGIS to a GPS device using the Upload to GPS tab of
the GPS Tools dialog. To do this, you simply select the layer that you want to upload (which must be a GPX
layer), your GPS device type, and the port (or USB) that it is connected to. Just as with the download tool, you
can specify new device types if your device isn’t in the list.

This tool is very useful in combination with the vector-editing capabilities of QGIS. It allows you to load a map,
create waypoints and routes, and then upload them and use them on your GPS device.

15.1.7 Definindo novos tipos de dispositivo

There are lots of different types of GPS devices. The QGIS developers can’t test all of them, so if you have one
that does not work with any of the device types listed in the Download from GPS and Upload to GPS tools, you
can define your own device type for it. You do this by using the GPS device editor, which you start by clicking
the [Edit devices] button in the download or the upload tab.

To define a new device, you simply click the [New device] button, enter a name, enter download and upload
commands for your device, and click the [Update device] button. The name will be listed in the device menus in
the upload and download windows — it can be any string. The download command is the command that is used to
download data from the device to a GPX file. This will probably be a GPSBabel command, but you can use any
other command line program that can create a GPX file. QGIS will replace the keywords $type, $in, and $out
when it runs the command.

EEEENTRRE]

“% type” serd substituido por “-w” se vocé estiver baixando “Locais”, “-r”” para “Rotas” e “-t” para “Trilhas”.
Estas sdo as op¢des de comando que o GPSBabel possui para download.

%$1in will be replaced by the port name that you choose in the download window and $out will be replaced by
the name you choose for the GPX file that the downloaded data should be stored in. So, if you create a device
type with the download command gpsbabel $type —-i garmin —-o gpx %in $%out (thisis actually the
download command for the predefined device type ‘Garmin serial’) and then use it to download waypoints from
port /dev/ttySO to the file output . gpx, QGIS will replace the keywords and run the command gpsbabel
-w -1 garmin -o gpx /dev/ttyS0 output.gpx.

Os comandos indicados nas linhas de ‘Carregar’ sdo aqueles utilizados para carregar os dados no dispositivo. As
mesmas palavras-chave sdo utilizadas, porém %1in € substituido pelo nome do arquivo GPS que ¢é utilizado e $out
¢ substituido pelo nome da porta.

Vocé pode aprender mais sobre GPSBabel e as op¢des de linha de comando disponiveis em
http://www.gpsbabel.org.
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Depois de ter criado um novo tipo de dispositivo, ele aparecera na lista de dispositivos para baixar e atualizar as
ferramentas.

15.1.8 Download de pontos/trilhas para GPS

Conforme descrito nas se¢des anteriores, o0 QGIS usa GPSBabel para baixar pontos / caminhos diretamente no
projeto. QGIS abre a caixa com um perfil pré-definido para baixar de dispositivos Garmin. Infelizmente ha um
bug #6318 que ndo permite criar outros perfis, por isso o download diretamente no QGIS usando as ferramentas
de GPS estd no momento limitado a unidades USB Garmin.

Garmin GPSMAP 60cs

MS Windows
Instalar os drivers USB da Garmin através do link http://www8.garmin.com/support/download_details.jsp?id=591

Ligue o aparelho de GPS, abra e digite “type = serial Garmin” e “port = usb”. Preencha os campos guilabel:
‘Nome da Camada’ e: guilabel: ‘Arquivo de Saida’. As vezes, parece ter problemas em uma determinada pasta,
use algo como “c:temp”’ que geralmente funciona.

Ubuntu/Mint GNU/Linux

E necessirio em primeiro lugar discutir sobre as permissdes do dispositivo, conforme descrito no site:
https://wiki.openstreetmap.org/wiki/USB_Garmin_on_GNU/Linux. Vocé pode tentar criar um arquivo: °/ etc /
udev / rules.d / 51 garmin.rules’ contendo esta regra

ATTRS{idVendor}=="091e", ATTRS{idProduct}=="0003", MODE="666"

Depois disso, € necessdrio ter certeza de que o médulo do kernel “garmin_gps” ndo estd carregando.
rmmod garmin_gps
e, em seguida, voc€ pode usar as ferramentas de GPS. Infelizmente, ndo parece ser um bug#7182 e, geralmente, o

QGIS congela vdrias vezes antes do bom trabalho de operagao.

Registro de dados BTGP-38KM (somente Bluetooth)

MS Windows

O erro j4 referido ndo permite fazer o download dos dados a partir do QGIS, por isso é necessdrio utilizar o
GPSBabel a partir do comando ou usando a sua interface.

gpsbabel -t -i skytraq,baud=9600, initbaud=9600 —-f COM9 -o gpx —-F C:/GPX/aaa.gpx

Ubuntu/Mint GNU/Linux

Use o mesmo comando (ou as configuracdes do GPSBabel GUI) no Windows. No Linux de alguma forma pode
obter uma mensagem

skytrag: Too many read errors on serial port

seria a questdo de desligar e ligar o registro de dados novamente.

Registro de dados BlueMax GPS-4044 (BT e USB).

MS Windows

Nota: Precisa instalar os drivers antes de usd-lo no Windows 7. Veja no site do fabricante qual o download
adequado.
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Baixando com GPSBabel, ambos com USB e BT retorna sempre um erro.

gpsbabel -t -i mtk —-f COM12 -o gpx -F C:/temp/test.gpx
mtk_logger: Can’t create temporary file data.bin
Error running gpsbabel: Process exited unsucessfully with code 1

Ubuntu/Mint GNU/Linux
Com USB

Depois de ter ligado o cabo e utilizar o comando “dmesg” para a porta que estd sendo usada, digite por exemplo
“/dev/tty ACM3”. Entdo,serd usado o GPSBabel para CLI ou GUIL

gpsbabel -t -i mtk -f /dev/ttyACM3 -o gpx —-F /home/user/bluemax.gpx

Com Bluetooth

Use Blueman como gerenciador de dispositivos para associar o dispositivo e disponibilizd-lo através de uma porta
do sistema executando o GPSBabel.

gpsbabel -t -i mtk -f /dev/rfcomm0 -o gpx -F /home/user/bluemax_bt.gpx

15.2 Rastreio GPS em tempo real

To activate live GPS tracking in QGIS, you need to select Settings — Panels A GPS information. You will get a
new docked window on the left side of the canvas.

Existem quatro telas possiveis nesta janela de monitoramento GPS
« /' GPs position coordinates and an interface for manually entering vertices and features
. M GPS signal strength of satellite connections

. % GPS polar screen showing number and polar position of satellites
« % GPS options screen (see figure_gps_options)

With a plugged-in GPS receiver (has to be supported by your operating system), a simple click on [Connect] con-
nects the GPS to QGIS. A second click (now on [Disconnect]) disconnects the GPS receiver from your computer.
For GNU/Linux, gpsd support is integrated to support connection to most GPS receivers. Therefore, you first have
to configure gpsd properly to connect QGIS to it.

Aviso: Se vocé quer gravar a sua posi¢do para a tela, vocé tem que criar uma nova camada vetorial primeiro e
mudar para o estado editavel para gravar o seu caminho.

15.2.1 Posicao e atributos adicionais

#"If the GPS is receiving signals from satellites, you will see your position in latitude, longitude and altitude
together with additional attributes.

15.2.2 Forca do sinal GPS

M Here, you can see the signal strength of the satellites you are receiving signals from.
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Figure 15.3: GPS tracking position and additional attributes o)
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15.2.3 Posicao polar GPS
% If you want to know where in the sky all the connected satellites are, you have to switch to the polar screen.
You can also see the ID numbers of the satellites you are receiving signals from.

GPS Information (3]
|£| |£| |_| IL_UI | Disconnect |

Figure 15.5: GPS tracking polar window )

15.2.4 Opcoes GPS

% In case of connection problems, you can switch between:

o L&) Autodetect

o 't Internal

o L/ Serial device

» L/ gpsd (selecting the Host, Port and Device your GPS is connected to)
Um clique sobre ** [Conectar] ** reinicia a ligagdo ao receptor GPS.

Vocé pode ativar |caixal salvar automaticamente feicoes adicionadas quando vocé estd em modo de edicdo. Ou
vocé pode ativar |caixal :guilabel:’ Adicionar pontos automaticamente* para a tela mapa com uma determinada
largura e cor.

Ativando lcaixal Cursor, vocé pode usar um controle deslizante |barral para diminuir e aumentar a posi¢do do
cursor na tela.

Activating \&/ Map centering allows you to decide in which way the canvas will be updated. This includes
‘always’, ‘when leaving’, if your recorded coordinates start to move out of the canvas, or ‘never’, to keep map
extent.

Finalmente, vocé pode ativar Icaixal Arquivo Log e definir um caminho e um arquivo onde as mensagens de log

sobre o rastreamento GPS serdo registradas.

If you want to set a feature manually, you have to go back to ¢/ Positon and click on [Add Point] or [Add track
point].

15.2.5 Conectar um GPS com Bluetooth para rasteamento ao vivo
Com QGIS vocé pode conectar um GPS via Bluetooth para a coleta de dados em campo. Para executar esta tarefa,
voce precisa de um dispositivo GPS com Bluetooth e um receptor Bluetooth em seu computador.

Em primeiro lugar vocé deve deixar seu aparelho de GPS ser reconhecido e emparelhado com o computador.
Ligue o GPS, va até o icone Bluetooth na 4rea de notificag@o e busca de um novo dispositivo.
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No lado direito da mascara de Selecdo do aparelho certifique-se que todos os dispositivos sdo selecionados para
que a sua unidade de GPS provavelmente aparecerd entre os disponiveis. Na préxima etapa, um servi¢o de conexao
serial deve estar disponivel, selecione-o e clique no botao [Configurar].

Lembre-se o nimero da porta COM atribuido a conex@o GPS como resultante pelas propriedades Bluetooth.
After the GPS has been recognized, make the pairing for the connection. Usually the autorization code is 0000.

Now open GPS information panel and switch to *\ GPS options screen. Select the COM port assigned to the GPS
connection and click the [Connect]. After a while a cursor indicating your position should appear.

Se QGIS ndo pode receber dados do GPS, entdo vocé deve reiniciar seu dispositivo GPS, espere 5-10 segundos,
em seguida, tente se conectar novamente. Normalmente este trabalho soluciona. Se vocé receber um erro de
conexao novamente certifique-se que vocé ndo tem outro receptor Bluetooth perto de vocé, emparelhado com a
mesma unidade GPS.

15.2.6 Utilizando GPSMAP 60cs
MS Windows

Maneira mais facil de fazer o trabalho ¢ a utilizagdo de um middleware (freeware, nido aberto) chamado GPSGate
<http://update.gpsgate.com/install/GpsGateClient.exe> _.

Launch the program, make it scan for GPS devices (works for both USB and BT ones) and then in QGIS just click
[Connect] in the Live tracking panel using the L2/ Autodetect mode.

Ubuntu/Mint GNU/Linux

Como para Windows a maneira mais fécil é usar um servidor no meio, neste caso GPSD, assim

sudo apt-get install gpsd

Em seguida, carregar o médulo do kernel garmin_gps

sudo modprobe garmin_gps

E, em seguida, ligue a unidade. Em seguida, verifique com dme sg o dispositivo real que estd sendo utilizado bu
da unidade, por exemplo /dev/ttyUSBO. Agora vocé pode iniciar gpsd

gpsd /dev/ttyUSBO

E, finalmente, conectar-se com a ferramenta de acompanhamento ao vivo do QGIS.

15.2.7 Usando BTGP-38KM datalogger (somente Bluetooth)

Usando GPSD (no Linux) ou GPSGate (no Windows) é facil.

15.2.8 Usando datalogger BlueMax GPS-4044 (ambos BT e USB)

MS Windows

The live tracking works for both USB and BT modes, by using GPSGate or even without it, just use the “2/
Autodetect mode, or point the tool the right port.

15.2. Rastreio GPS em tempo real 175



QGIS User Guide, Versao 2.8

Ubuntu/Mint GNU/Linux

Para USB
O acompanhamento ao vivo funciona tanto com GPSD

gpsd /dev/ttyACM3

ou sem ela, ligando a ferramenta de acompanhamento ao vivo QGIS diretamente para o dispositivo (por exemplo,
/dev/ttyACM3).

Para Bluetooth
O acompanhamento ao vivo funciona tanto com GPSD

gpsd /dev/rfcomm0

ou sem ela, ligando a ferramenta de acompanhamento ao vivo QGIS diretamente para o dispositivo (por exemplo,
/dev/rfcomm0).

Atualizacdes
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CHAPTER 16

Integracao com SIG GRASS

The GRASS plugin provides access to GRASS GIS databases and functionalities (see GRASS-PROJECT in Refer-
éncias Bibliogrdficas e Web). This includes visualizing GRASS raster and vector layers, digitizing vector layers,
editing vector attributes, creating new vector layers and analysing GRASS 2-D and 3-D data with more than 400
GRASS modules.

In this section, we’ll introduce the plugin functionalities and give some examples of managing and working with
GRASS data. The following main features are provided with the toolbar menu when you start the GRASS plugin,
as described in section sec_starting_grass:

. & Open mapset

° i New mapset

. E Close mapset

. \{‘Eg Add GRASS vector layer

. % Add GRASS raster layer

. w Create new GRASS vector

. w Edit GRASS vector layer

. Cﬂ:l Open GRASS tools

° "ﬂ‘l. Display current GRASS region

5_-_“1' Edit current GRASS region

16.1 Iniciando o complemento GRASS

To use GRASS functionalities and/or visualize GRASS vector and raster layers in QGIS, you must select and load

the GRASS plugin with the Plugin Manager. Therefore, go to the menu Plugins — @ Manage Plugins, select
® GRASS and click [OK].

You can now start loading raster and vector layers from an existing GRASS LOCATION (see section
sec_load_grassdata). Or, you can create a new GRASS LOCATION with QGIS (see section Criando uma nova
Localizagdo GRASS) and import some raster and vector data (see section /mportando dados para uma localizagcdo
GRASS) for further analysis with the GRASS Toolbox (see section Ferramentas GRASS).
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16.2 Carregando camadas raster e vetorial GRASS

With the GRASS plugin, you can load vector or raster layers using the appropriate button on the toolbar menu.
As an example, we will use the QGIS Alaska dataset (see section Amostra de Dados). It includes a small sample
GRASS LOCATION with three vector layers and one raster elevation map.

1. Create a new folder «called grassdata, download the QGIS ‘Alaska’ dataset
qgis_sample_data.zip from http://download.osgeo.org/qgis/data/ and unzip the file into
grassdata.

2. Start QGIS.

3. If not already done in a previous QGIS session, load the GRASS plugin clicking on Plugins — Z}? Manage
Plugins and activate 4 GRASS. The GRASS toolbar appears in the QGIS main window.

4. In the GRASS toolbar, click the &) Open mapset joon o bring up the MAPSET wizard.

5. For Gisdbase, browse and select or enter the path to the newly created folder grassdata.
6. You should now be able to select the LOCATION ¥\ alaska and the MAPSET !™| demo.
7. Click [OK]. Notice that some previously disabled tools in the GRASS toolbar are now enabled.

8. Click on % Add GRASS raster layer ' chaose the map name gt opo30 and click [OK]. The elevation layer will
be visualized.

9. Click on \@ Add GRASS vector layer - chaose the map name alaska and click [OK]. The Alaska boundary
vector layer will be overlayed on top of the gt opo30 map. You can now adapt the layer properties as
described in chapter Janela de Propriedades de Vetor (e.g., change opacity, fill and outline color).

10. Also load the other two vector layers, rivers and airports, and adapt their properties.

As you see, it is very simple to load GRASS raster and vector layers in QGIS. See the following sections for
editing GRASS data and creating a new LOCATION. More sample GRASS LOCATIONs are available at the
GRASS website at http://grass.osgeo.org/download/sample-data/.

Dica: Carregando dados GRASS

If you have problems loading data or QGIS terminates abnormally, check to make sure you have loaded the
GRASS plugin properly as described in section /niciando o complemento GRASS.

16.3 Localizacao e MAPSET GRASS

GRASS data are stored in a directory referred to as GISDBASE. This directory, often called grassdata, must
be created before you start working with the GRASS plugin in QGIS. Within this directory, the GRASS GIS
data are organized by projects stored in subdirectories called LOCATIONs. Each LOCATION is defined by its
coordinate system, map projection and geographical boundaries. Each LOCATION can have several MAPSETs
(subdirectories of the LOCATION) that are used to subdivide the project into different topics or subregions, or as
workspaces for individual team members (see Neteler & Mitasova 2008 in Referéncias Bibliogrdficas e Web). In
order to analyze vector and raster layers with GRASS modules, you must import them into a GRASS LOCATION.
(This is not strictly true — with the GRASS modules r.external and v.external you can create read-only
links to external GDAL/OGR-supported datasets without importing them. But because this is not the usual way
for beginners to work with GRASS, this functionality will not be described here.)

16.3.1 Criando uma nova Localizacao GRASS

As an example, here is how the sample GRASS LOCATION alaska, which is projected in Albers Equal Area
projection with unit feet was created for the QGIS sample dataset. This sample GRASS LOCATION alaska
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Figure 16.1: Dados GRASS em LOCATION alaska

will be used for all examples and exercises in the following GRASS-related sections. It is useful to download and
install the dataset on your computer (see Amostra de Dados).

1.
2.

10.
11.

12.
13.

14.

Start QGIS and make sure the GRASS plugin is loaded.

Visualize the alaska . shp shapefile (see section Loading a Shapefile) from the QGIS Alaska dataset (see
Amostra de Dados).

. In the GRASS toolbar, click on the 2 New mapset o 0 bring up the MAPSET wizard.

. Selecione uma pasta existente do banco de dados GRASS (GISDBASE) :arquivo:‘grassdata‘, ou criar

uma para o novo :arquivo:‘local‘ usando um gerenciador de arquivos em seu computador. Em seguida,
clique [Proximo].

. We can use this wizard to create a new MAP SET within an existing LOCATION (see section Adicionando

um novo MAPSET) or to create a new LOCATION altogether. Select “%/ Create new location (see fig-
ure_grass_location_2).

. Digite um nome para o :arquivo‘local‘ — que usa ‘alaska’ - e clique [Préximo].

. Define the projection by clicking on the radio button v/ Projection to enable the projection list.

. We are using Albers Equal Area Alaska (feet) projection. Since we happen to know that it is represented

by the EPSG ID 2964, we enter it in the search box. (Note: If you want to repeat this process for another

LOCATION and projection and haven’t memorized the EPSG ID, click on the @ CRS Staws jcon in the lower
right-hand corner of the status bar (see section Trabalhando com Projecoes)).

. Na Filtro, insira 2964 para selecionar a projecao.

Clique [Préximo].

To define the default region, we have to enter the LOCATION bounds in the north, south, east, and west
directions. Here, we simply click on the button [Set current lqgl extent], to apply the extent of the loaded
layer alaska. shp as the GRASS default region extent.

Clique [Préximo].

Também precisamos definir um: arquivo: ‘CONJUNTO DE MAPAS’ dentro do novo: arquivo: local (isto
€ necessario quando criar um novo: arquivo: LOCAL). Vocé pode nomed-lo o que quiser - foi utilizado
‘demonstracio’. GRASS cria automaticamente um arquivo: CONJUNTO DE MAPAS chamado: arquivo
‘PERMANENTE’, projetado para armazenar os dados bdsicos para o projeto, a sua extensdo padrido e
coordenar as defini¢des do sistema (ver Neteler & Mitasova 2008 em: ref:* literature_and_web°).

Confira o resumo para ter certeza que esta correto e clique [Fim].
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15. O novo: arquivo ‘LOCALIZACAO’: ‘Alaska’, e dois: arquivos: CONJUNTO DE MAPAS, demonstracio

e” permanente ”, s@o criados. O conjunto de trabalho aberto no momento é ‘demonstragdo’, como vocé
definiu.

16. Note que algumas das ferramentas na barra de ferramentas GRASS que foram desativadas estio agora

habilitadas.

GRASS Location

Location

@® Create new location

The GRASS location is a collection of maps
for a particular territory or project.

<Back || Next> || Cancel

Figure 16.2: Creating a new GRASS LOCATION or a new MAPSET in QGIS

If that seemed like a lot of steps, it’s really not all that bad and a very quick way to create a LOCATION. The
LOCATION ‘alaska’ is now ready for data import (see section Importando dados para uma localizacdo GRASS).
You can also use the already-existing vector and raster data in the sample GRASS LOCATION ‘alaska’, included
in the QGIS ‘Alaska’ dataset Amostra de Dados, and move on to section O modelo de dados vetorial do GRASS.

16.3.2 Adicionando um novo MAPSET

A user has write access only to a GRASS MAPSET he or she created. This means that besides access to your own
MAPSET, you can read maps in other users’ MAPSETs (and they can read yours), but you can modify or remove
only the maps in your own MAPSET.

Todos: arquivos: ‘CONJUNTO DE MAPAS’ inclui um arquivo ‘WIND’ que armazena as coordenadas dos
valores e a resolucdo selecionada (ver Neteler & Mitasova de 2008, em: ref:‘ literatura web‘ e secdo: ref:
sec_regiao_grass) .

1. Start QGIS and make sure the GRASS plugin is loaded.

2. In the GRASS toolbar, click on the 1 New mapset jeon o bring up the MAPSET wizard.

3. Selecione a pasta do banco de dados GRASS (GISDBASE): arquivo grassdata com o arquivo:‘ local*
‘Alaska’, onde queremos adicionar mais um: arquivo: CONJUNTO DE MAPAS chamado ‘teste’.

4. Clique [Proximo].

5. We can use this wizard to create a new MAPSET within an existing LOCATION or to create a new

LOCATION altogether. Click on the radio button "%/ Select location (see figure_grass_location_2) and
click [Next].

6. Digite o nome: arquivo: fexte para o novo: arquivo:* CONJUNTO DE MAPAS®. Abaixo no assistente, vocé
verd uma lista existente arquivo: CONJUNTO DE MAPAS e seus proprietarios

7. Clique [Préximo], confira o resumo para se certificar de que esté tudo correto e clique [Fim].
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16.4 Importando dados para uma localizacao GRASS

This section gives an example of how to import raster and vector data into the ‘alaska’ GRASS LOCATION
provided by the QGIS ‘Alaska’ dataset. Therefore, we use the landcover raster map landcover. img and the
vector GML file 1akes.gml from the QGIS ‘Alaska’ dataset (see Amostra de Dados).

1. Start QGIS and make sure the GRASS plugin is loaded.

2. In the GRASS toolbar, click the &) Open MAPSET oo (o bring up the MAPSET wizard.

3. Select as GRASS database the folder grassdata in the QGIS Alaska dataset, as LOCATION ‘alaska’, as
MAPSET ‘demo’ and click [OK].

4. Now click the % Open GRASS tools jcon, The GRASS Toolbox (see section Ferramentas GRASS) dialog
appears.

5. Para importar o mapa raster: arquivo: landcover.img, clique no médulo: arquivo:‘ r.in.gdal® no: guilabel:
guia médulos em drvore. Este médulo GRASS permite importar arquivos raster GDAL que suporta GRASS:
arquivo: ‘local’. O médulo para: arquivo: aparece r.in.gdal.

6. Browse to the folder raster in the QGIS ‘Alaska’ dataset and select the file 1andcover. img.

7. Como nome de saida raster, definir: arquivo: landcover_grass e clique ** [Rodar] **. Na: guilabel: guia
Saida, vocé vé o comando GRASS atualmente em execugdo® ‘r.in.gdal -o input=/path/to/landcover.img
output= landcover_grass

8. When it says Succesfully finished, click [View output]. The landcover_grass raster layer is now
imported into GRASS and will be visualized in the QGIS canvas.

9. Para importar o arquivo vetorial GML: arquivo lakes.gml, clique no médulo: arquivo:‘ v.in.ogr‘ no: guilabel:
mddulos em drvores. Este médulo GRASS permite importar arquivos vetoriais OGR apoiados na GRASS:
arquivo: local. A caixa de didlogo para o arquivo aparece v.in.ogr.

10. Browse to the folder gm1 in the QGIS ‘Alaska’ dataset and select the file 1akes.gml as OGR file.

11. Como o nome de saida do vetor, defina: arquivo: lakes_grass e clique ** [Ir] *¥*. Voc€ ndo tem de se
preocupar com as outras op¢des neste exemplo. No: guilabel: saidat vocé v& o comando GRASS atualmente
em execucao® v.in.ogr -o dsn =/ path / to / lakes.gml output = lagos _grass".

12. When it says Succesfully finished, click [View output]. The 1akes_grass vector layer is now imported
into GRASS and will be visualized in the QGIS canvas.

16.5 O modelo de dados vetorial do GRASS

It is important to understand the GRASS vector data model prior to digitizing.
In general, GRASS uses a topological vector model.

This means that areas are not represented as closed polygons, but by one or more boundaries. A boundary between
two adjacent areas is digitized only once, and it is shared by both areas. Boundaries must be connected and closed
without gaps. An area is identified (and labeled) by the centroid of the area.

Além de limites e centréides, um mapa vetor também pode conter pontos e linhas. Todos estes elementos de
geometria podem ser misturados em um vetor e serd representado em diferentes ‘camadas’ dentro de um GRASS
vetor. Entdo, no GRASS, uma camada nido é um vetor ou raster, mas um nivel dentro de uma camada vetorial. Isso
€ importante para distinguir cuidadosamente. (Embora seja possivel misturar elementos de geometria, ¢ incomum
e, mesmo no GRASS, utilizado somente em casos especiais, tais como rede de andlise vetorial. Normalmente,
vocé deve preferir armazenar diferentes elementos geométricos em diferentes camadas.)

E possivel armazenar vdrias “camadas” em um conjunto de dados vetoriais. Por exemplo, campos, florestas e
lagos pode ser armazenado em um vetor. Uma floresta adjacente e um lago podem compartilhar o0 mesmo limite,
mas eles tém tabelas de atributos separados. Também é possivel fixar atributos limites. Um exemplo pode ser o
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caso em que a fronteira entre um lago e uma floresta ¢ um caminho, para que ele possa ter uma tabela de atributos
diferentes.

A “camada” do recurso € definido pela “camada” dentro do GRASS. ‘Camada’ é o niimero que define, se houver
mais do que uma camada interior do conjunto de dados (por exemplo, se a geometria for uma floresta ou lago).
Por enquanto, ele pode ser apenas um nimero. No futuro, o GRASS também apoiard nomes como campos na
interface do usudrio.

Attributes can be stored inside the GRASS LOCATION as dBase or SQLite3 or in external database tables, for
example, PostgreSQL, MySQL, Oracle, etc.

Atributos em tabelas de base de dados estdo ligados a elementos geométricos usando um valor ‘categoria’.

‘Categoria’ (chave, ID) ¢ um ndmero inteiro ligado a geometrias primitivas, e que ¢ usada como liga¢do a uma
coluna chave na tabela de base de dados.

Dica: Aprendendo um Modelo Vetor GRASS

A melhor maneira de aprender os modelos de vetores GRASS, e as suas capacidades é baixando
um dos muitos tutoriais GRASS onde o modelo de vetor € descrito mais profundamente. Veja
http://grass.osgeo.org/documentation/manuals/ Para mais informacdes, livros e tutoriais em vdrias linguas.

16.6 Criando uma nova camada vetorial GRASS

. . I .

To create a new GRASS vector layer with the GRASS plugin, click the L create new GRS vector toolbar icon. Enter
a name in the text box, and you can start digitizing point, line or polygon geometries following the procedure
described in section Digitalizando e editando uma camada vetorial GRASS.

In GRASS, it is possible to organize all sorts of geometry types (point, line and area) in one layer, because GRASS
uses a topological vector model, so you don’t need to select the geometry type when creating a new GRASS vector.
This is different from shapefile creation with QGIS, because shapefiles use the Simple Feature vector model (see
section Criando novas camadas Vetoriais).

Dica: Creating an attribute table for a new GRASS vector layer

If you want to assign attributes to your digitized geometry features, make sure to create an attribute table with
columns before you start digitizing (see figure_grass_digitizing_5).

16.7 Digitalizando e editando uma camada vetorial GRASS

The digitizing tools for GRASS vector layers are accessed using the Edit GRASS vectorlayer joon on the toolbar.

Make sure you have loaded a GRASS vector and it is the selected layer in the legend before clicking on the edit
tool. Figure figure grass_digitizing_2 shows the GRASS edit dialog that is displayed when you click on the edit
tool. The tools and settings are discussed in the following sections.

Dica: Digitalizando poligonos no GRASS

If you want to create a polygon in GRASS, you first digitize the boundary of the polygon, setting the mode to ‘No
category’. Then you add a centroid (label point) into the closed boundary, setting the mode to ‘Next not used’.
The reason for this is that a topological vector model links the attribute information of a polygon always to the
centroid and not to the boundary.

Barra de Ferramentas

In figure_grass_digitizing_1, you see the GRASS digitizing toolbar icons provided by the
GRASS plugin. Table table_grass_digitizing 1 explains the available functionalities.
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e e RRBR e e & 0)

Figure 16.3: GRASS Digitizing Toolbar

Icone | Ferramenta | Propdésito
L]
® Novo Ponto Digitaliza novo ponto
‘g Nova Linha Digitaliza nova linha
Nova Digitize new boundary (finish by selecting new tool)
Fronteira
€3 - . , ) .
Novo Digitaliza novo centrdide (etiqueta da area existente)
Centréide
i+ Move vertex | Move one vertex of existing line or boundary and identify new position
p—
Add vertex Add a new vertex to existing line
—
‘3 Delete vertex | Delete vertex from existing line (confirm selected vertex by another click)
% Move Move selected boundary, line, point or centroid and click on new position
element
’ Split line Split an existing line into two parts
"F»II4 Delete Delete existing boundary, line, point or centroid (confirm selected element by
element another click)
Edit Edit attributes of selected element (note that one element can represent more
attributes features, see above)
|
O Close Close session and save current status (rebuilds topology afterwards)

GRASS Digitalizagdo de Tabela 1: GRASS Ferramentas de Digitalizacdo
Category Tab

The Category tab allows you to define the way in which the category values will be assigned to a new geometry

element.
0 GRASS Edit

2 BB B ee e’ w 0]
Category || Settings | Symbology | Table

Mode | Next not used e
Category Layer |1 v

Figure 16.4: GRASS Digitizing Category Tab

* Mode: The category value that will be applied to new geometry elements.
— Next not used - Apply next not yet used category value to geometry element.

— Manual entry - Manually define the category value for the geometry element in the ‘Category’ entry
field.
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— No category - Do not apply a category value to the geometry element. This is used, for instance, for
area boundaries, because the category values are connected via the centroid.

¢ Category - The number (ID) that is attached to each digitized geometry element. It is used to connect each
geometry element with its attributes.

¢ Field (layer) - Each geometry element can be connected with several attribute tables using different GRASS
geometry layers. The default layer number is 1.

Dica: Creating an additional GRASS ‘layer’ with Iqg|

If you would like to add more layers to your dataset, just add a new number in the ‘Field (layer)’ entry box and
press return. In the Table tab, you can create your new table connected to your new layer.

Settings Tab

The Settings tab allows you to set the snapping in screen pixels. The threshold defines at what distance new points
or line ends are snapped to existing nodes. This helps to prevent gaps or dangles between boundaries. The default

is set to 10 pixels.

OOOFCQ(}J-‘?&-‘?_-FJF&§=FI;IJ(D

Fa

Category | Settings| Symbology @ Table

Snapping in screen pixels | 10 |

Figure 16.5: GRASS Digitizing Settings Tab

Symbology Tab

The Symbology tab allows you to view and set symbology and color settings for various geometry types and their
topological status (e.g., closed / opened boundary).

OOOFCQ(}J-‘?&-‘?_-FJF&§=FI;IJ(D

Fa

Category Settings | Symbology | Table

Line width |1 | Marker size | 9 -

Disp Color Type Index

& = Boundary (no area) 5

& = Boundary (1 area) 6

E = Boundary (2 areas) 7

E - Centroid (in area) 8 -

Figure 16.6: GRASS Digitizing Symbology Tab

Table Tab
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The Table tab provides information about the database table for a given ‘layer’. Here, you can add new columns
to an existing attribute table, or create a new database table for a new GRASS vector layer (see section Criando
uma nova camada vetorial GRASS).

(<] GRASS Edit

S BRI e e e T o

@ %]

Category = Settings Symbology | Table

Layer @ v

Column Type Length

Add Column | | Create / Alter Table

Figure 16.7: GRASS Digitizing Table Tab

Dica: GRASS Edita Permissoes

Vocé deve ser o proprietirio do GRASS: arquivo: ‘CONJUNTO DE MAPAS’ que deseja editar. E impossivel
editar camadas de dados em: arquivo: ‘CONJUNTO DE MAPAS’ que nio ¢ seu, mesmo que vocé tenha permissao
de gravacdo.

16.8 A ferramenta regiao GRASS

A regido (defini¢cdo de uma janela de trabalho espacial) no GRASS € importante para trabalhar com camadas.
Andlise Vetorial é, por padrao, ndo se limitando a quaisquer defini¢des de regido definida. Mas todos os vetores
recém-criados terd a extensao espacial e a resolug@o da regido GRASS atualmente definido, independentemente
da sua extensdo e da resolugdo original. A regido GRASS atual é armazenado no: arquivo: ‘$ LOCAL / $ mapset
/ WIND’, e define o norte, sul, leste e oeste como limites, o nimero de colunas e linhas, resolucdo espacial
horizontal e vertical.

It is possible to switch on and off the visualization of the GRASS region in the QGIS canvas using the fb
Display current GRASS region button.

With the -J) Bdit current GRASS region icon, you can open a dialog to change the current region and the symbology of
the GRASS region rectangle in the QGIS canvas. Type in the new region bounds and resolution, and click [OK].
The dialog also allows you to select a new region interactively with your mouse on the QGIS canvas. Therefore,
click with the left mouse button in the QGIS canvas, open a rectangle, close it using the left mouse button again
and click [OK].

O médulo GRASS: arquivo: g.regido fornece muito mais pardmetros para definir uma medida para a regido e
resolucdo adequados para sua andlise. Vocé pode usar esses pardmetros com as Ferramentas GRASS, descrito na
secdo: ref: subsecdo_grass_ferramentas.

16.9 Ferramentas GRASS

The ) Open GRASS Tools 1,0 provides GRASS module functionalities to work with data inside a selected GRASS
LOCATION and MAPSET. To use the GRASS Toolbox you need to open a LOCATION and MAPSET that you
have write permission for (usually granted, if you created the MAP SET). This is necessary, because new raster or
vector layers created during analysis need to be written to the currently selected LOCATION and MAPSET.
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(= GRASS Tools: alaska/demo

Modules Tree | Modules List = Browser

¥ GRASS MODULES
B shell - GRASS shell
» Create new GRASS location and transfer data into it
¥ File management
¥ Import into GRASS
P Import raster into GRASS
¥ Import vector into GRASS

4 & Vv.in.ogr.qgis - Import loaded vector

g & V.in.ogr - Import OGR vector

4 & Vv.in.ogrloc-Import OGR vector and creat...

/ & v.in.ograll - Import OGR vectors in a given ...

g 2 v.in.ograll.loc - Import all OGR/PostGIS ve... ||~

Close

Figure 16.8: Ferramentas do GRASS e Modulo de Arvore s}

16.9.1 Trabalhando com moédulos GRASS

O comando GRASS dentro do GRASS Ferramentas fornece acesso a quase todos os médulos (mais de 300) grass
em uma interface de linha de comando. Para oferecer um ambiente de trabalho mais amigavel, cerca de 200 dos
médulos GRASS disponiveis e funcionalidades também sdo fornecidos por graficos dentro do plugin Ferramentas
GRASS.

A complete list of GRASS modules available in the graphical Toolbox in QGIS version 2.8 is available in the
GRASS wiki at http://grass.osgeo.org/wiki/GRASS-QGIS_relevant_module_list.

Também é possivel personalizar o conteido Ferramentas GRASS. Este procedimento é descrito na secdo: ref:
sec_customizacao_ferramentas.

Como mostrado na figura_grass_ferramentas_1, vocé€ pode olhar para o médulo GRASS apropriado usando o
temdtica agrupada: guilabel: Mddulos em Arvores ou pesquisar: guilabel: ‘Lista de Modelos’.

Clicando em um icone do médulo grafico, uma nova aba serd adicionada ao didlogo da caixa de ferramentas,
oferecendo trés novas sub-abas :guilabel: ‘Opg¢des’, :guilabel:’Saida’ e :guilabel:’Manual’.

Opcoes

The Options tab provides a simplified module dialog where you can usually select a raster or vector layer visualized
in the QGIS canvas and enter further module-specific parameters to run the module.

The provided module parameters are often not complete to keep the dialog clear. If you want to use further module
parameters and flags, you need to start the GRASS shell and run the module in the command line.

A new feature since QGIS 1.8 is the support for a Show Advanced Options button below the simplified module
dialog in the Options tab. At the moment, it is only added to the module v.in.ascii as an example of use, but
it will probably be part of more or all modules in the GRASS Toolbox in future versions of QGIS. This allows you
to use the complete GRASS module options without the need to switch to the GRASS shell.

Saida

The Output tab provides information about the output status of the module. When you click the [Run] button, the
module switches to the Output tab and you see information about the analysis process. If all works well, you will
finally see a Successfully finished message.

Manual

A: guilabel: ‘Manual’ mostra a pagina de ajuda em HTML do mdédulo grass. Vocé pode usé-lo para verificar
outros parimetros do médulo e sinalizadores ou para obter um conhecimento mais profundo sobre o objetivo do
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GRASS Tools: alaska/demo

I
T

Modules Tree = Modules List = Browser
Module: v.buffer

Options | OQutput | Manual

Name of input vector map

| rivers ( rivers@demo 1 line ) =

Buffer distance along major axis in map units

200

Name For output vector map

[river200m|
I
| Run | View output | Close |

Figure 16.9: Ferramentas GRASS Opc¢des de Médulo o)

GRASS Tools: alaska/demo

< e

Modules Tree = Modules List = Browser

Module: v.buffer
Options | Output | Manual

v.buffer input=rivers@demo type=line layer=1
distance=200 output=river200m H

Buffering lines...

Building topology for wector map

Registering primitives...

ann oo
VUL

PR R R AT A SJUUUS S

| Stop | View output | Close |

| Close |

g%
[l
[l
[l

>

Figure 16.10: Ferramentas GRASS Modulo de Saida <2
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(< GRASS Tools: alaska/demo

Tree Modules List  Browser ‘ 4

Module: v.buffer

Options = Output | Manual

NAME

v.buffer - Creates a buffer around
features of given type (areas must
contain centroid).

KEYWORDS

vector, buffer

Run Close

Close

Figure 16.11: Ferramentas GRASS Modulo Manual A

médulo. No final de cada pagina do manual, vocé vé outras ligacdes a: arquivo: ‘Ajuda’, o arquivo: “Temadtica’ e
do: arquivo: ‘Completo’. Estas ligacdes fornecem a mesma informag@o que o médulo: arquivo: g.manual.

Dica: Mostra Resultados Imediatamente

Se vocé quiser exibir os resultados de célculo imediatamente em sua tela do mapa, vocé pode usar o botdo “Ver
Saida” na parte inferior da aba mddulo.

16.9.2 Exemplos de médulos GRASS

Os exemplos seguintes demonstrardo o poder de alguns dos médulos grama.

Criando linhas de contorno

O primeiro exemplo cria um mapa de contorno vetorial de elevagdo (DEM). Aqui, presume-se que vocé tem o
Alasca: arquivo: ‘local’ configurado como explicado na secdo: ref:* sec_import_loc_data

First, open the location by clicking the [ Open mapset by tton and choosing the Alaska location.

Now load the gtopo30 elevation raster by clicking % Add GRASS raster layer

raster from the demo location.

and selecting the gtopo30

5%' Open GRASS tools

Now open the Toolbox with the button.

Na lista de categorias de ferramentas, clique duas vezes no: menu: ‘Raster -> Gestdo de Superficie -> Gerar
linhas de contorno do vetor’.

Now a single click on the tool r.contour will open the tool dialog as explained above (see Trabalhando com
modulos GRASS). The gt opo30 raster should appear as the Name of input raster.

Type into the Increment between Contour levels 202! the value 100. (This will create contour lines at
intervals of 100 meters.)
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* Digite no :guilabel: Nome para a saida do vetor mapa o nome ctour_100.

* Clique [Rodar] para iniciar o processo. Aguarde alguns instantes até que a mensagem Terminado com
sucesso aparega na janela de saida. Entdo, clique [Ver saida] e [fechar].

Como se trata de uma grande regido, vai demorar um pouco para exibir. Depois de terminar a renderizacio,
vocé pode abrir a janela de propriedades da camada para alterar a cor da linha para que os contornos aparecam
claramente sobre o raster elevacdo, como em: ref: vector_properties_dialog.

Em seguida, amplie uma pequena drea montanhosa no centro do Alasca. Aproxima-se, vocé vai notar que os
contornos t€ém cantos afiados. GRASS oferece a ferramenta v.generalize para alterar ligeiramente mapas vetoriais,
mantendo sua forma original. A ferramenta usa diversos algoritmos diferentes, com finalidades diferentes. Alguns
dos algoritmos (ie, Douglas Peuker e reducdo da Vertex) simplificam a linha removendo alguns dos vértices. O
vetor resultante ird carregar mais rapido. Este processo € ttil quando vocé tem um vetor altamente detalhado, mas
vocé estd criando um mapa muito pequena em escala, de modo que o detalhe é desnecessario.

Dica: A ferramenta simplificar

Note that the QGIS fTools plugin has a Simplify geometries — tool that works just like the GRASS v.generalize
Douglas-Peuker algorithm.

No entanto, o objetivo do exemplo € diferente. As linhas de contorno criado pelo “r.contour” t€ém angulos agudos
que devem ser suavizadas. Entre o algoritmo ** v.generalize ** , hd Chaiken que faz exatamente isso (também
ranhuras de Hermite). Esteja ciente de que estes algoritmos podem ** adicionar vértices** ao vetor, fazendo-a
carregar ainda mais lentamente.

* Abra o GRASS Ferramentas e clique duas vezes na categoria: menu: ‘Vetor -> Desenvolver mapa -> Geral’,
em seguida, clique no médulo v.generalize para abrir a janela de opgdes.

* Verifique se o vetor ‘ctour_100" aparece como Nome do vetor de entrada.

e A partir da lista de algoritmos, escolha Chaiken. Deixe todas as outras op¢des em padrdo, e desga até a
ultima fila para entrar no campo: guilabel: ‘Nome de saida do vetor mapa’ ‘ctour_100_smooth *, e clique

* O processo leva varios minutos. Apds o “Finalizado com Sucesso” aparece as janelas de saida, clique **
[Saida] ** e ** [Fechar] **.

* E possivel mudar a cor do vetor para apresentar claramente o fundo matricial e para contrastar com as linhas
de contorno originais. Vocé notard que as novas linhas de contorno t€ém cantos mais suaves do que o original,
enquanto permanecer fiel a forma geral de origem.

Dica: Outros usos para r.contour

O processo descrito acima pode ser utilizado em outras situacdes equivalentes. Se voc€ tem um mapa de dados de
precipitagdo, por exemplo, entdo o mesmo método serd utilizado para criar um mapa de vetor de linhas (chuvas
constantes).

Criando um efeito de sombreamento 3D

Virios métodos sdo usados para exibir as camadas de elevagdo e dar um efeito 3-D para mapas. O uso de curvas
de nivel, como mostrado acima, € um método popular, muitas vezes escolhido para produzir mapas topograficos.
Outra forma de apresentar um efeito 3-D é de sombreamento. O efeito Sombra € criado a partir de um DEM
(elevagdo) que calcula a inclinagdo e o aspecto de cada célula, em seguida, simula a posicao do sol no céu dando
um valor de reflexo para cada célula. Assim, vocé tem pistas virada para o sol; as encostas viradas longe do sol
(na sombra) sdo escurecidas.

* Comece este exemplo carregando o ‘raster de elevacdo gtopo30’. Inicie o0 GRASS Ferramentas, e sob a
categoria Raster, clique duas vezes para abrir: menu: ‘Andlise espacial -> Andlise do Terreno’.

* Entao, clique r.shaded.relief para abrir o médulo.

~

* Change the azimuth angle 2> <1270 to 315.
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Figure 16.12: Modulo GRASS v.generalize para visualizar um mapa vetorial A

* Digite gt opo30_shade para o novo raster sombreado e clique [rodar].

* Quando o processo termina, adicione o raster sombreado ao mapa. Vocé€ deve vé-lo exibido em escala de
cinza.

* Para visualizar tanto o sombreamento da colina e as cores do “gtopo30”, mova o mapa sombreado abaixo
“mapa gtopo30” na tabela de contetido, em seguida, abra o: menu: ‘Propriedades de’ ‘““GTOPO30”, mude
para o: guilabel: ‘transparéncia’: e defina seu nivel de transparéncia a cerca de 25%.

Agora vocé deve ter a elevagdo gtopo30 com o seu mapa de cores e configuragdo de transparéncia apresen-
tada acima o tons de cinza mapa sombreado. Para ver os efeitos visuais do sombreamento, desligue o mapa
gtopo30_shade em seguida, ligue-o novamente.

Usando a linha de comando GRASS

The GRASS plugin in QGIS is designed for users who are new to GRASS and not familiar with all the modules
and options. As such, some modules in the Toolbox do not show all the options available, and some modules do
not appear at all. The GRASS shell (or console) gives the user access to those additional GRASS modules that
do not appear in the Toolbox tree, and also to some additional options to the modules that are in the Toolbox with
the simplest default parameters. This example demonstrates the use of an additional option in the r.shaded.relief
module that was shown above.

O modulo ** r.shaded.relief ** pode ter um pardmetro “zmult”, que multiplica os valores de elevac¢do em relagdo
ao XY unidades de coordenadas de modo a que o efeito de sombreamento € ainda a mais usada.

* Coloque o “raster elevacdo gtopo30”, e depois inicie 0 GRASS Ferramentas e clique no comando grass. Na
janela de comando, digite: “mapa r.shaded.relief = sombra GTOPO30 = gtopo30_shade2 azimute = 315 =
zmult 3” e pressione ** [Entrar] **.

 After the process finishes, shift to the Browse tab and double-click on the new gt opo30_shade?2 raster
to display it in QGIS.

¢ Como explicado acima, mova o raster com o relevo sombreado abaixo da tabela de contetiido “raster
gtopo30” em seguida, verifique a transparéncia da “camada gtopo30” colorida. Vocé devera ver que o
efeito 3-D se destaca mais fortemente em relag@o ao primeiro mapa com relevo sombreado.
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Figure 16.14: Exibindo relevo sombreado criado com o médulo GRASS r.shaded.relief A
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Estatisticas Raster em um mapa vetor
O préximo exemplo mostra como um médulo GRASS pode agregar dados raster e adicionar colunas de estatisticas
para cada poligono em um mapa vetor.

* Novamente usando os dados do Alasca, consulte a: ref: sec_import_loc_data para importar o shapefile
arvores do diretério shapefiles no GRASS.

* Agora, um passo intermedidrio € necessdria: centroides deve ser adicionado ao mapa importando as arvores
para tornd-lo num vetor de drea de grass completo (incluindo os limites e centréide).

¢ Na caixa de ferramentas, escolha: menu: ‘Vetor -> Gerenciar recursos, € abra o modulo ** v.centroids **.
 Digite como mapa vetor de saida ‘forest_areas’ e rode o médulo.
* Now load the forest_areas vector and display the types of forests - deciduous, evergreen, mixed - in

different colors: In the layer Properties window, Symbology tab, choose from Legend type 19 ‘Unique

value’ and set the Classification field to “VEGDESC’. (Refer to the explanation of the symbology tab in
Menu Estilo of the vector section.)

* Em seguida, reabrir o GRASS Ferramentas no: menu: ‘Vetor -> Atualizacdo do Vetor’ para outros mapas.
* Clique no médulo v.rast.stats. Digite “gtopo30” e “forest_areas”.

* Apenas um pardmetro adicional é necessaria: Entra no: guilabel: ‘prefixo’ coluna ‘elev’‘ e clique ** [Ir] **.
Esta é uma operacdo computacionalmente pesada, que serd executado por um longo tempo (provavelmente
até duas horas).

» Finalmente, abra o “areas_floresta” na tabela de atributos, e verifique que vdrias novas colunas foram

XA X3

adicionadas, incluindo ‘ elev_min‘‘, ** elev_max‘‘, ** elev_média‘‘, etc, para cada poligono florestal.

16.9.3 Working with the GRASS LOCATION browser
Another useful feature inside the GRASS Toolbox is the GRASS LOCATION browser. In figure_grass_module_7,
you can see the current working LOCATION with its MAPSETSs.

In the left browser windows, you can browse through all MAPSETs inside the current LOCATION. The right
browser window shows some meta-information for selected raster or vector layers (e.g., resolution, bounding box,
data source, connected attribute table for vector data, and a command history).

The toolbar inside the Browser tab offers the following tools to manage the selected LOCATION:
. g’ Add selected map to canvas
. Copy selected map
. Rename selected map

. O Delete selected map

o i—i Set current region to selected map
. O Refresh browser window

The Rename selected map and O Delete selected map only work with maps inside your currently selected
MAPSET. All other tools also work with raster and vector layers in another MAPSET.

16.9.4 Personalizando a caixa de ferramentas GRASS

Quase todos os médulos de GRASS podem ser adicionados a caixa de ferramentas. Uma interface XML é
fornecido para analisar os arquivos mais simples que configuram a aparéncia e os parametros dos médulos dentro
da caixa de ferramentas.

192 Chapter 16. Integracao com SIG GRASS



QGIS User Guide, Versao 2.8

X GRASS Tools: alaska/demo

Modules Tree | Modules List || Browser

&% D m QOO

v @@ demo Vector airports
¥ lad raster Points 76
gtopo30 -
v |l vector Lines 0
» airports Boundaries |0
» alaska Centroids |0
river200m | |Areas 0
> rivers Islands 0
13
i PERMANENT North 6502586.8303
472
South 14335257988
7208
Eask 4615124.9789
8512
West -4480198.522
21446 -

| Close |
Figure 16.15: GRASS LOCATION browser s}

Um exemplo de arquivo XML para gerar o médulo v.buf fer (v.buffer.qgm) se parece com isto:

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE ggisgrassmodule SYSTEM "http://mrcc.com/ggisgrassmodule.dtd">

<ggisgrassmodule label="Vector buffer" module="v.buffer">
<option key="input" typeoption="type" layeroption="layer" />
<option key="buffer"/>
<option key="output" />

</ggisgrassmodule>

The parser reads this definition and creates a new tab inside the Toolbox when you select the module. A more
detailed description for adding new modules, changing a module’s group, etc., can be found on the QGIS wiki at
http://hub.qgis.org/projects/quantum-gis/wiki/Adding_New_Tools_to_the_ GRASS_Toolbox.
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CHAPTER 17

QGIS processing framework

17.1 Introducao

This chapter introduces the QGIS processing framework, a geoprocessing environment that can be used to call
native and third-party algorithms from QGIS, making your spatial analysis tasks more productive and easy to
accomplish.

Nas secdes seguintes, vamos analisar como usar os elementos graficos deste quadro e tirar o miximo proveito de
cada um deles.

There are four basic elements in the framework GUI, which are used to run algorithms for different purposes.
Choosing one tool or another will depend on the kind of analysis that is to be performed and the particular
characteristics of each user and project. All of them (except for the batch processing interface, which is called
from the toolbox, as we will see) can be accessed from the Processing menu item. (You will see more than four
entries. The remaining ones are not used to execute algorithms and will be explained later in this chapter.)

* A caixa de ferramentas. O elemento principal do GUI, é usado para executar um algoritmo tnico ou rodar
um processo batch baseado nesse algoritmo.

Processing Toolbox #

El- Recently used algorithms

- 4% Watershed from DEM and threshold

‘§§} Convergence index

& Polygon centroids

9 r.aspect - Generates raster maps of aspect from a elevation...

: 4 v.voronai - Creates a Voronoi diagram from an input vector |...
) Cartographic to geographic coordinates conversion

E}- {§§ Geoalgorithms

" & Domain specific

" & Images

" & Raster

-- ‘§§} Raster - vector

B 8 Vector

B o Models

- (@ seripts

[+ Tools

[#- [Example scripts]

[Simpliﬁed interface |~

Figure 17.1: Processing Toolbox £7
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* O modelador grafico. Varios algoritmos podem ser combinados graficamente usando o modelador para
definir um fluxo de trabalho, a cria¢cdo de um tnico processo que envolve varios subprocessos.

BEIEEY

=5 Parameters Watershed from DEM and threshold [Example models]

oolean —
In
oF DEM .;2‘ & watershed basins ;?‘
Cut
L Vector layer
In
& Fill Sinks i
cut
In In
& catchment area (parallel) ;} & channel network :ﬁ)‘\
Cut Out In
@ ectorising grid classes I;)z\
Out
oF Threshold for channel def... ';2
“¥ Watersheds
Inputs | Algorithms | ] —| an

Figure 17.2: Processing Modeler £7

* O gerenciador do histérico. Todas as a¢des realizadas usando qualquer um dos elementos acima menciona-
dos sdo armazenados em um arquivo de histérico e pode ser facilmente reproduzida mais tarde usando o
gerenciador do histérico.

* A interface de processamento batch. Esta interface permite que possa executar processos batch e automati-
camente a execugdo de um tnico algoritmo num mdltiplo conjunto de dados.

Nas secdes seguintes, vamos analisar cada um desses elementos em detalhe.

17.2 A caixa de ferramentas

A Caixa de ferramenta é o elemento principal da GUI de processamento, e 0 que vocé€ mais usard provavel em
seu trabalho didrio. Ele mostra a lista de todos os algoritmos disponiveis agrupados em diferentes blocos, e é o
ponto de acesso para executd-los, seja como um processamento Unico ou em lote que envolve varias execugdes do
mesmo algoritmo em diferentes conjuntos de entradas.

The toolbox contains all the available algorithms, divided into predefined groups. All these groups are found under
a single tree entry named Geoalgorithms.

Additionally, two more entries are found, namely Models and Scripts. These include user-created algorithms, and
they allow you to define your own workflows and processing tasks. We will devote a full section to them a bit
later.

Na parte superior da caixa de ferramentas, vocé€ vai encontrar uma caixa de texto. Para reduzir o nimero de
algoritmos mostrados na caixa de ferramentas e tornar mais facil de encontrar o que vocé precisa, vocé€ pode
digitar qualquer palavra ou frase na caixa de texto. Observe que, enquanto vocé digita, o nimero de algoritmos na
caixa de ferramentas é reduzido para apenas aqueles que contém o texto que introduziu o nome.
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Figure 17.5: Processing Toolbox £7

In the lower part, you will find a box that allows you to switch between the simplified algorithm list (the one
explained above) and the advanced list. If you change to the advanced mode, the toolbox will look like this:

In the advanced view, each group represents a so-called ‘algorithm provider’, which is a set of algorithms coming
from the same source, for instance, from a third-party application with geoprocessing capabilities. Some of
these groups represent algorithms from third-party applications like SAGA, GRASS or R, while others contain
algorithms directly coded as part of the processing plugin, not relying on any additional software.

This view is recommended to those users who have a certain knowledge of the applications that are backing the
algorithms, since they will be shown with their original names and groups.

Also, some additional algorithms are available only in the advanced view, such as LiDAR tools and scripts based
on the R statistical computing software, among others. Independent QGIS plugins that add new algorithms to the
toolbox will only be shown in the advanced view.

In particular, the simplified view contains algorithms from the following providers:
* GRASS
* SAGA
» OTB
* Native QGIS algorithms

In the case of running QGIS under Windows, these algorithms are fully-functional in a fresh installation of QGIS,
and they can be run without requiring any additional installation. Also, running them requires no prior knowledge
of the external applications they use, making them more accesible for first-time users.

If you want to use an algorithm not provided by any of the above providers, switch to the advanced mode by
selecting the corresponding option at the bottom of the toolbox.

Para executar um algoritmo, de duplo clique no seu nome na caixa de ferramentas.

17.2.1 O dialogo do algoritmo

Once you double-click on the name of the algorithm that you want to execute, a dialog similar to that in the figure
below is shown (in this case, the dialog corresponds to the SAGA ‘Convergence index’ algorithm).
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Processing Toolbox
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Figure 17.6: Processing Toolbox (advanced mode) £7
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Figure 17.7: Parameters Dialog £7
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This dialog is used to set the input values that the algorithm needs to be executed. It shows a table where input
values and configuration parameters are to be set. It of course has a different content, depending on the require-
ments of the algorithm to be executed, and is created automatically based on those requirements. On the left side,
the name of the parameter is shown. On the right side, the value of the parameter can be set.

Embora o niimero e tipo de pardmetros dependerem das caracteristicas do algoritmo, a estrutura é semelhante para
todos eles. Os parametros encontrados na tabela podem ser de um dos seguintes tipos.

* A raster layer, to select from a list of all such layers available (currently opened) in QGIS. The selector
contains as well a button on its right-hand side, to let you select filenames that represent layers currently not
loaded in QGIS.

* A vector layer, to select from a list of all vector layers available in QGIS. Layers not loaded in QGIS can
be selected as well, as in the case of raster layers, but only if the algorithm does not require a table field
selected from the attributes table of the layer. In that case, only opened layers can be selected, since they
need to be open so as to retrieve the list of field names available.

Ir4 ver um botdo por cada selecionador de camada vetorial, como é exibido na figura em baixo.

Points
points [EPSG:23030] - @

Figure 17.8: Vector iterator button &7

Se o algoritmo contém vdrios deles, vocé serd capaz de alternar apenas um deles. Se o botdo que corresponde a um
vetor de entrada € alternado, o algoritmo serd executado de forma iterativa em cada uma de suas caracteristicas,
em vez de apenas uma vez para toda a camada, produzindo o maior nimero de saidas em vezes do algoritmo ser
executado. Isto permite a automatizacao do processo quando todas as caracteristicas de uma camada ter que ser
tratada separadamente.

* A table, to select from a list of all available in QGIS. Non-spatial tables are loaded into QGIS like vector
layers, and in fact they are treated as such by the program. Currently, the list of available tables that you will
see when executing an algorithm that needs one of them is restricted to tables coming from files in dBase
(.dbf) or Comma-Separated Values (. csv) formats.

* Uma opcdo, para escolher de uma lista de selecdo de uma lista de opcdes possiveis.

* A numerical value, to be introduced in a text box. You will find a button by its side. Clicking on it, you
will see a dialog that allows you to enter a mathematical expression, so you can use it as a handy calculator.
Some useful variables related to data loaded into QGIS can be added to your expression, so you can select
a value derived from any of these variables, such as the cell size of a layer or the northernmost coordinate
of another one.

e Um intervalo, com valores min e médx para serem introduzidos em duas caixas de texto.
* Uma cadeia de texto, para ser introduzida na caixa de texto.

e Um campo, para escolher a partir de uma tabela de atributos de uma camada vetorial ou uma tabela Unica
de outro parametro.

* Um sistema de coordenadas de referéncia. Vocé pode digitar o c6digo EPSG diretamente na caixa de texto,
ou selecione-o na janela de selecdo de SRC que aparece quando vocé clica com o bot@o do lado direito.

* Uma medida, a ser celebrada por quatro nimeros que representam os seus limites xmin, xmax, ymin,
ymax. Clicando no botdo no lado direito do seletor de valor, um menu pop-up serd exibido, dando-lhe
duas opgdes: para selecionar o valor de uma camada ou a extensdo da tela atual, ou defini-la arrastando
diretamente na mapa de lona.

Se selecione a primeira op¢ao, ird ver uma janela igual a préxima.

Se selecionar o segundo, os parametros da janela irdo esconder-se, para que possa clicar e arrastar para o
enquadramento. Uma vez definido o retdngulo selecionado, o didlogo ird reaparecer, contendo os valores
na caixa de texto da extensdo.
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* A list of elements (whether raster layers, vector layers or tables), to select from the list of such layers
available in QGIS. To make the selection, click on the small button on the left side of the corresponding row
to see a dialog like the following one.

* Uma pequena tabela para ser editada pelo utilizador. Estes sdo usados para definir os parametros como
tabelas lookup ou kernels de convolucio, entre outros.

dempart2
dempart1 QK

Figure 17.13: Multiple Selection £7

Clique no botdo do lado direito para ver a tabela e editar os seus valores.

b} Fixed Table
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21x]
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Remowve row

0

0

0 ok

Cancel

Figure 17.14: Fixed Table £7

Dependendo do algoritmo, o nimero de linhas pode ser modificado ou ndo, utilizando os botdes do lado
direito da janela.

You will find a [Help] tab in the the parameters dialog. If a help file is available, it will be shown, giving you
more information about the algorithm and detailed descriptions of what each parameter does. Unfortunately, most

algorithms lack good documentation, but if you feel like contributing to the project, this would be a good place to
start.

202 Chapter 17. QGIS processing framework



QGIS User Guide, Versao 2.8

Uma nota nas projecoes

Algorithms run from the processing framework — this is also true of most of the external applications whose
algorithms are exposed through it. Do not perform any reprojection on input layers and assume that all of them
are already in a common coordinate system and ready to be analized. Whenever you use more than one layer as
input to an algorithm, whether vector or raster, it is up to you to make sure that they are all in the same coordinate
system.

Note that, due to QGIS‘s on-the-fly reprojecting capabilities, although two layers might seem to overlap and
match, that might not be true if their original coordinates are used without reprojecting them onto a common
coordinate system. That reprojection should be done manually, and then the resulting files should be used as input
to the algorithm. Also, note that the reprojection process can be performed with the algorithms that are available
in the processing framework itself.

By default, the parameters dialog will show a description of the CRS of each layer along with its name, making it
easy to select layers that share the same CRS to be used as input layers. If you do not want to see this additional
information, you can disable this functionality in the processing configuration dialog, unchecking the Show CRS
option.

Se vocé tentar executar um algoritmo utilizando como entrada duas ou mais camadas com sem correspondéncia
de SRC, um didlogo de aviso serd exibido.

Pode continuar a executar o algoritmo, mas tenha atengdo que na maioria dos casos ird produzir resultados errados,
tais como, camadas vazias devido a falta de sobreposi¢do das camadas usadas como arquivos de entrada.

17.2.2 Objetos de dados gerados por algoritmos

Objetos de dados gerado por um algoritmo podem ser dos seguintes tipos:
* Uma camada raster
* Uma camada vetorial
* Uma tabela
* Um arquivo HTML (usado para arquivo de saida de texto e gréificos)

These are all saved to disk, and the parameters table will contain a text box corresponding to each one of these
outputs, where you can type the output channel to use for saving it. An output channel contains the information
needed to save the resulting object somewhere. In the most usual case, you will save it to a file, but the architecture
allows for any other way of storing it. For instance, a vector layer can be stored in a database or even uploaded
to a remote server using a WFS-T service. Although solutions like these are not yet implemented, the processing
framework is prepared to handle them, and we expect to add new kinds of output channels in a near feature.

To select an output channel, just click on the button on the right side of the text box. That will open a save file
dialog, where you can select the desired file path. Supported file extensions are shown in the file format selector
of the dialog, depending on the kind of output and the algorithm.

The format of the output is defined by the filename extension. The supported formats depend on what is supported
by the algorithm itself. To select a format, just select the corresponding file extension (or add it, if you are directly
typing the file path instead). If the extension of the file path you entered does not match any of the supported
formats, a default extension (usually .dbf * for tables, . t1if for raster layers and . shp for vector layers) will
be appended to the file path, and the file format corresponding to that extension will be used to save the layer or
table.

If you do not enter any filename, the result will be saved as a temporary file in the corresponding default file
format, and it will be deleted once you exit QGIS (take care with that, in case you save your project and it contains
temporary layers).

You can set a default folder for output data objects. Go to the configuration dialog (you can open it from the
Processing menu), and in the General group, you will find a parameter named Output folder. This output folder
is used as the default path in case you type just a filename with no path (i.e., myfile. shp) when executing an
algorithm.
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Ao executar um algoritmo que usa uma camada de vetor no modo interativo, o caminho do arquivo digitado é
utilizado como o caminho de base para todos os arquivos gerados, que sdo nomeados com o nome de base e
acrescentando-se um nimero que representa o indice da iteracdo. A extensdo do arquivo (e formato) € usado para
todos esses arquivos gerados.

Apart from raster layers and tables, algorithms also generate graphics and text as HTML files. These results are
shown at the end of the algorithm execution in a new dialog. This dialog will keep the results produced by any
algorithm during the current session, and can be shown at any time by selecting Processing — Results viewer from
the QGIS main menu.

Some external applications might have files (with no particular extension restrictions) as output, but they do not
belong to any of the categories above. Those output files will not be processed by QGIS (opened or included into
the current QGIS project), since most of the time they correspond to file formats or elements not supported by
QGIS. This is, for instance, the case with LAS files used for LiDAR data. The files get created, but you won’t see
anything new in your QGIS working session.

Para todos os outros tipos de saida, vocé€ encontrard uma caixa de verificagdo que vocé€ pode usar para dizer o
algoritmo para saber se carregard o arquivo, uma vez que é gerado pelo algoritmo ou ndo. Por padrdo, todos os
arquivos sao abertos.

Optional outputs are not supported. That is, all outputs are created. However, you can uncheck the corresponding
checkbox if you are not interested in a given output, which essentially makes it behave like an optional output (in
other words, the layer is created anyway, but if you leave the text box empty, it will be saved to a temporary file
and deleted once you exit QGIS).

17.2.3 Configurando a infraestrutura do processamento

Como foi mencionado, o menu de configuragdo da acesso a um novo didlogo onde pode configurar a forma
como o algoritmo trabalha. Os pardmetros de configurac¢do sio estruturados em blocos separados que podem ser
seleccionados no lado esquerdo do didlogo.

Along with the aforementioned Output folder entry, the General block contains parameters for setting the default
rendering style for output layers (that is, layers generated by using algorithms from any of the framework GUI
components). Just create the style you want using QGIS, save it to a file, and then enter the path to that file in the
settings so the algorithms can use it. Whenever a layer is loaded by SEXTANTE and added to the QGIS canvas,
it will be rendered with that style.

Os estilos de renderizacido podem ser configurados individualmente para cada algoritmo e cada um para os seus
arquivos de saida. Apenas clique com o direito do mouse no nome do algoritmo na caixa de ferramentas e selecione
Editar estilos de renderizacdo. Ird ver um didlogo como o que € exibido a seguir.

€} Convergence Index e |
Cutput Style
Convergence Index <OutputRaster >

CK Cancel

Figure 17.15: Rendering Styles £7
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Selecione o arquivo de estilo (. gml) que quer para cada arquivo de saida e pressione [OK].
Os outros parametros de configuracio no grupo Geral estdo em baixo referidos:

* Use nome da camada como nome do arquivo. O nome de cada camada resultante criada por um algoritmo
¢ definido pelo préprio algoritmo. Em alguns casos, um nome fixo pode ser utilizado, o que significa que
o mesmo nome de saida vai ser usado, ndo importa qual a camada de entrada é usada. Em outros casos,
o nome pode depender do nome da camada de entrada ou de alguns dos pardmetros usados para executar
o algoritmo. Se esta op¢do for assinalada, o nome serd retirado o nome do arquivo de saida em seu lugar.
Observe que, se a saida é salvo em um arquivo tempordrio, o nome deste arquivo tempordrio é geralmente
uma longo e sem sentido que se destina a evitar a conflito com outros nomes de arquivos ja existentes.

» Use somente recursos selecionados. Se essa opcao for selecionada, sempre que uma camada de vetor é
usada como entrada para um algoritmo, apenas suas fei¢des selecionadas serdo usadas. Se a camada ndo
tiver fei¢des selecionadas, todas as fei¢des serdo utilizadas.

* arquivo de pré-execugdo do script e arquivo de script pos-execugdo. Estes parametros se referem aos scripts
escritos usando a funcionalidade de script de processamento e sdo explicados na se¢@o cobertura scripting e
do terminal.

Além de o bloco Geral na caixa de didlogo de configuragdes, vocé também vai encontrar um bloco para prove-
dores de algoritmo. Cada entrada neste bloco contém um item Ativar que voc€ pode usar para fazer algoritmos
aparecer ou nio na caixa de ferramentas. Além disso, alguns provedores de algoritmo t€m seus proprios itens de
configuracdo, que explicaremos mais tarde, quando cobrindo determinados provedores de algoritmo.

17.3 O modelador grafico

The graphical modeler allows you to create complex models using a simple and easy-to-use interface. When
working with a GIS, most analysis operations are not isolated, but rather part of a chain of operations instead.
Using the graphical modeler, that chain of processes can be wrapped into a single process, so it is as easy and
convenient to execute as a single process later on a different set of inputs. No matter how many steps and different
algorithms it involves, a model is executed as a single algorithm, thus saving time and effort, especially for larger
models.

O modelador pode ser aberto a partir do menu processamento.

O modelador tem uma drea de trabalho onde a estrutura do modelo e o sue fluxo de trabalho sdo representados
como estd exibido. Na parte esquerda da janela, um painel com dois separadores podem ser usados para adicionar
novos elementos ao modelo.

A criacdo de um modelo envolve dois passos:

1. Definigcdo dos dados de entrada necessdrios. Estes dados de entrada serdo adicionados na janela de parimet-
ros, para que o utilizador possa configurar os seus valores quando executa o modelo. O modelo por si é um
algoritmo, portanto os parametros da janela é gerado automaticamente como acontece em todos os algorit-
mos disponiveis na infraestrutura de processamento.

2. Defini¢do do fluxo de trabalho. Usando os dados de entrada do modelo, o fluxo de trabalho é definido
adicionando algoritmos e selecionando como vao usar esses arquivos de entrada ou de saida gerados por
outros algoritmos que ja existem no modelo

17.3.1 Definicao das entradas
O primeiro passo para criar um modelo € definir as entradas que necessita. Os seguintes elementos sdo encontrados
no separador Entradas no lado esquerdo da janela do modelador:

¢ Camada raster

e Camada vetorial

¢ Cadeia de texto
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BEREE

[~ Parameters [[Enta model name here] ][ [Enter group name here]
- Boolean
""" Extent
----- Number
- Raster Layer
..... String
- Table
----- Table field
- Vector layer

Inputs | Algorithms | (4] | ]

Figure 17.16: Modeler £7

e Campo da tabela
 Tabela

* Extensdo

* Numero

* Booleano

¢ Arquivo

Faca duplo clique em qualquer um, e serd exibido um didlogo para definir as suas caracteristicas. Dependendo do
parametro, o didlogo ird conter apenas um elemento bésico (a descri¢do, que serd o que o usudrio ird ver quando
executar o modelo) ou outros. Por exemplo, quando quer adicionar um valor numérico, como aparece na proxima
figura, além da descri¢do do pardmetro tem um conjunto de valor por defeito e um intervalo de valores validos.

(¢ Parameter definition 2|

Parameter narnel I

MinMax values[ ][ ]

Default value [ 0 ]

Figure 17.17: Model Parameters £7
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Para cada entrada adicionada, um novo elemento € adicionado ao enquadramento do modelador.

aF aF aF
Point & DEM Landsat

Figure 17.18: Model Parameters £7

Pode também adicionar arquivos de entrada arrastando o tipo de entrada a partir de uma lista e largar no enquadra-
mento do modelador, na posi¢do onde quer que fique.

17.3.2 Definicao do fluxo de trabalho

Uma vez as entradas definidas, é tempo de definir os algoritmos que vamos aplicar. Os algoritmos podem ser
encontrados no separador Algoritmos, agrupados na mesma forma que estio na caixa de ferramentas.

ECIEY EY[EE

[l Parameters [ [Enter model name here] ][ [Enter group name here]
- Boolean

oF DEM

o3

g
- Table
----- Table field
- Vector layer

Inputs | Algorithms | [«] | [Ilz]

Figure 17.19: Model Parameters £7

The appearance of the toolbox has two modes here as well: simplified and advanced. However, there is no element
to switch between views in the modeler, so you have to do it in the toolbox. The mode that is selected in the toolbox
is the one that will be used for the list of algorithms in the modeler.

To add an algorithm to a model, double-click on its name or drag and drop it, just like it was done when adding
inputs. An execution dialog will appear, with a content similar to the one found in the execution panel that is shown
when executing the algorithm from the toolbox. The one shown next corresponds to the SAGA ‘Convergence
index’ algorithm, the same example we saw in the section dedicated to the toolbox.

Como pode ver, existem algumas diferencas. Em vez da caixa de saida do arquivo ser usada para configurar o
caminho do arquivo para as camadas e tabelas de saida, é usado apenas uma caixa de texto simples. Se a camada
gerada pelo algoritmo é apenas um resultado temporario, este serd usado como o arquivo de entrada de outro
algoritmo e ndo serd mantido como resultado final, mas ndo edite essa caixa de texto. Introduzindo alguma coisa
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Parameters I Help |

Elevation

DEM I
Method

[0] Aspect |~
Gradient Calculation

[0]2x2 I
Convergence Index<OutputRaster >

[Enter name if this is a final result

Parent algorithms

0 elements selected

Figure 17.20: Model Parameters £7

nela, significa que o resultado € final, e o texto que forneceu serd a descri¢do para o arquivo de saida, que serd
aquele que o usudrio ird ver quando executar o modelo.

A selecdo do valor para cada parametro € também um pouco diferente, uma vez que existem diferencas importantes
entre o contexto do modelador e a caixa de ferramentas. Vamos ver como € introduzido os valores para cada tipo
de parametro.

 Layers (raster and vector) and tables. These are selected from a list, but in this case, the possible values are
not the layers or tables currently loaded in QGIS, but the list of model inputs of the corresponding type, or
other layers or tables generated by algorithms already added to the model.

* Valores numéricos. Valores literais podem ser introduzidos diretamente na caixa de texto. Mas esta caixa de
texto é também uma lista que pode ser usada para selecionar qualquer valor numérico de entrada do modelo.
Nesse caso, o pardmetro ird tomar o valor introduzido pelo utilizador quando executado o modelo.

¢ Cadeia de texto. Como no caso dos valores numéricos, as cadeias de texto podem ser introduzidas, ou uma
cadeia de texto de entrada pode ser selecionada.

* Campo da Tabela. Os campos de uma tabela origem ou camada nfio podem ser conhecidas na altura do
seu desenho, uma vez que dependem da sele¢do do usudrio cada vez que o modelo é executado. Para
definir o valor para este parametro, introduza o nome do campo diretamente na caixa de texto, ou usa a lista
para selecionar a entrada do campo de tabela que ja estd adicionada no modelo. A validade de um campo
selecionado ird ser verificado no seu processo de execugao.

Em todos os casos, ird encontrar um parametro adicional denominado de Algoritmos Parentes que ndo estd
disponivel quando é chamado o algoritmo a partir da caixa de ferramentas. Este pardmetro permite que possa
definir a ordem de como os algoritmos sdo executados, definindo explicitamente um algoritmo como parente do
atual, que ird forca-lo a executd-lo antes.

When you use the output of a previous algorithm as the input of your algorithm, that implicitly sets the previous
algorithm as parent of the current one (and places the corresponding arrow in the modeler canvas). However,
in some cases an algorithm might depend on another one even if it does not use any output object from it (for
instance, an algorithm that executes an SQL sentence on a PostGIS database and another one that imports a layer
into that same database). In that case, just select the previous algorithm in the Parent algorithms parameter and
the two steps will be executed in the correct order.

Uma vez todos os parametros estiver relacionados a valores validos, clique no botdo [OK] e o algoritmo ird ser
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adicionado ao enquadramento. Sera ligado a todos os outros elementos do enquadramento, sejam eles algoritmos
ou arquivos de entrada, o que ird fornecer objetos que foram usados como arquivos de entrada para esse algoritmo.

Os elementos podem ser arrastados para diferentes posi¢des dentro do enquadramento, para alterar a forma como
¢ exibida a estrutura do médulo e tornar mais claro e intuitivo. As ligacdes entre os elementos sdo atualizadas
automaticamente. Pode ampliar ou afastar usando a roda do mouse.

You can run your algorithm anytime by clicking on the [Run] button. However, in order to use the algorithm from
the toolbox, it has to be saved and the modeler dialog closed, to allow the toolbox to refresh its contents.

17.3.3 Salvando e carregando os modelos

Use o botdo [Salvar] para salvar o modelo atual e o [Abrir] para abrir qualquer modelo anteriormente salvo. Os
modelos sdo salvos com a extensdo .model. Se o modelo for previamente salvo da janela do modelador, ndo lhe
ird ser solicitado por um nome de arquivo, uma vez que ja existe um arquivo associado ao modelo, e serd usado.

Antes de salvar o modelo, necessita de introduzir o nome e o grupo do modelo, usando as caixas de texto para
parte superior da janela.

Os modelos salvos na pasta modelos (a pasta padrdo quando € pedido o nome do arquivo para salvar o modelo)
ird aparecer na caixa de ferramentas na ligacdo correspondente. Quando a caixa de ferramentas é chamada, ele
procura na pasta modelos por arquivos com a extensdo .model e carrega os modelos salvos. Uma vez que o
modelo € um préprio algoritmo, este pode ser adicionado na caixa de ferramentas como qualquer outro algoritmo.

The models folder can be set from the processing configuration dialog, under the Modeler group.

Os modelos carregados a partir da pasta modelos aparecem na caixa de ferramentas, mas também na arvore de
algoritmos do separador Algoritmos da janela do modelador. Isto significa que pode incorporar o modelo como
parte de um modelo maior, tal como adiciona qualquer outro algoritmo.

In some cases, a model might not be loaded because not all the algorithms included in its workflow are available.
If you have used a given algorithm as part of your model, it should be available (that is, it should appear in the
toolbox) in order to load that model. Deactivating an algorithm provider in the processing configuration window
renders all the algorithms in that provider unusable by the modeler, which might cause problems when loading
models. Keep that in mind when you have trouble loading or executing models.

17.3.4 Editando um modelo

Pode editar o modelo que criou, redefinindo o fluxo de trabalho e as relacdes entre os algoritmos e os dados de
entrada que defeniu no modelo.

Se clicar com o direito do mouse num algoritmo na drea que representa o modelo, ird ver o menu contexto como
¢ mostrado a seguir:

Remave

Edit
Deactivate

Figure 17.21: Modeler Right Click £7

Selecionando a op¢do Remover ird fazer com que o algoritmo seja removido. Um algoritmo sé pode ser removido
apenas se existir outros algoritmos dependentes dele. Isto €, se ndo estiver sendo usado num arquivo de saida de
um algoritmo usado como arquivo de entrada diferente. Se tentar remover um algoritmo que tenha outros que
dependam dele, uma mensagem de aviso igual a que v€ aqui em baixo:

Selecting the Edit option or simply double-clicking on the algorithm icon will show the parameters dialog of the
algorithm, so you can change the inputs and parameter values. Not all input elements available in the model will
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{4 Could not remove element x|

Other elements depend on the selected one.
! k. Remove them before trying to remove it.

Figure 17.22: Cannot Delete Algorithm £7

appear in this case as available inputs. Layers or values generated at a more advanced step in the workflow defined
by the model will not be available if they cause circular dependencies.

Selecione novos valores e de seguida clique no botdo [OK] como comum. As ligagdes entre os elementos do
modelo irdo alterar de acordo com o enquadramento do modelador.

17.3.5 Editando os arquivos de ajuda do modelo e a meta-informacao

Pode documentar os seus modelos a partir do préprio modelador. Basta apenas clicar no botdo [Editar ajuda do
modelo] e o didlogo como aquele que ird aparecer.

€ Help editor e |

+ Mlgarithm description . ) )
e ke Algorithm description

- Clipping layer

# Outputs

i Algorithm created by I n p ut pa ram ete rs

- Algorithm help written by

Elevation
Select elements on the tree and fill their description in the textbox below | NE elevation layer. Values must be expressed in meters

Clipping layer Clipping Iayer

An optional dipping layer|

Outputs

Figure 17.23: Help Edition £7

No lado direito ird ver uma péagina simples HTML, criada usando a descri¢do dos parimetros de entrada e de saida
do algoritmo, juntamente com itens adicionais como uma descricdo geral do modelo ou o seu autor. A primeira
vez que abre o editor da ajuda, todas as ajudas estdo vazias, mas pode editd-los usando os elementos do lado
esquerdo do didlogo. Selecione um elemento na parte superior e escreva a descri¢o na caixa de texto em baixo.

Model help is saved in a file in the same folder as the model itself. You do not have to worry about saving it, since
it is done automatically.

17.3.6 Sobre os algoritmos disponiveis

Poder4 notar que alguns algoritmos podem ser executados a partir da caixa de ferramentas mas ndo aparecem na
lista de algoritmos disponiveis quando estd a desenhar o modelo. Para ser incluido no modelo, o algoritmo deve
ter uma semantica correta, assim como liga¢des apropriadas a outros fluxos de trabalho. Se um algoritmo ndo tiver
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uma boa semantica bem definida (por exemplo, se o nimero de camadas de saida ndo sdo conhecidas), portanto
nao € possivel usd-lo dentro do modelo, e ndo aparece na lista na janela do didlogo do modelador.

Adicionalmente, ird ver algoritmos no modelador que ndo se encontram na caixa de ferramentas. Esses algoritmos
sdo para ser usados exclusivamente como parte do modelo, e eles ndo t€m interesse em outro contexto diferente.
O algoritmo ‘Calculadora’ é um exemplo disso. E apenas uma simples calculadora aritmética que pode usar
para modificar valores numéricos (introduzidos pelo utilizador ou gerados por outro tipo de algoritmo). Estas
ferramentas sdo realmente tuteis dentro do modelo, mas fora do contexto, ndo fazem sentido.

17.4 A interface de processamento em lote

17.4.1 Introducao

Todos os algoritmos (incluindo modelos) podem ser executados como um processo descontinuo. Isto é, eles podem
ser executados nao utilizando apenas um tnico conjunto de entradas, mas alguns delas, a execugdo do algoritmo
tantas vezes quanto necessdrio. Isto € util quando se processa grandes quantidades de dados, uma vez que ndo serd
necessdrio iniciar o algoritmo varias vezes na caixa de ferramentas.

Para executar um algoritmo como um processamento em lote, clique com o direito do mouse na caixa de ferra-
mentas e selecione a op¢do Executar como processamento em lote no baldo de opcdes que ird aparecer.

Figure 17.24: Batch Processing Right Click £7

17.4.2 Os parametros da tabela

A execugdo de um processamento em lote € semelhante a execucdo unica de um algoritmo. Os valores do
parimetro tém de ser definidos, mas neste caso nds necessitamos um conjunto de pardmetros, uma para cada
vez que o algoritmo € executado. Os valores sdo introduzidos usando uma tabela como é mostrada a seguir.

Cada linha desta tabela representa uma tnica execucdo do algoritmo, e cada célula contém o valor de um dos

parametros. E semelhante aos parametros do didlogo que vé quando executa o algoritmo a partir da caixa de
ferramentas, mas com uma diferente disposicao.

Por defeito, a tabela contém apenas duas linhas. Pode adicionar ou remover linhas usando os botdes na parte
inferior da janela.

Uma vez que o tamanho da tabela for configurado, terd de ser preenchido com os valores desejados.

17.4.3 Preenchendo os parametros da tabela

Para a maioria dos parimetros, a configuragio do valor € trivial. Basta digitar o valor ou seleciond-lo na lista de
opgdes disponiveis, dependendo do tipo de pardmetro.

The main differences are found for parameters representing layers or tables, and for output file paths. Regarding
input layers and tables, when an algorithm is executed as part of a batch process, those input data objects are taken
directly from files, and not from the set of them already opened in QGIS. For this reason, any algorithm can be
executed as a batch process, even if no data objects at all are opened and the algorithm cannot be run from the
toolbox.

Filenames for input data objects are introduced directly typing or, more conveniently, clicking on the '** ! button
on the right hand of the cell, which shows a typical file chooser dialog. Multiple files can be selected at once. If
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Figure 17.25: Batch Processing £7

the input parameter represents a single data object and several files are selected, each one of them will be put in a
separate row, adding new ones if needed. If the parameter represents a multiple input, all the selected files will be
added to a single cell, separated by semicolons (; ).

Output data objects are always saved to a file and, unlike when executing an algorithm from the toolbox, saving to
a temporary file is not permitted. You can type the name directly or use the file chooser dialog that appears when
clicking on the accompanying button.

Um vez selecionado o arquivo, um novo didlogo serd exibido para permitir que fagca o auto-preenchimento das
outras células na mesma coluna (o mesmo parametro).

(Gags R

Autofill mode Do not autofil [ ]

o J [ o

Figure 17.26: Salvar Processamento em Lote

Se o valor padrdo (‘Nao efetuar auto-preenchimento’) € selecionado, ird apenas por o nome do arquivo selecionado
na célula selecionada da tabela de parametros. Se alguma das outras opcdes estiver selecionada, todas as células
abaixo da selecionada irdo automaticamente ser preenchidas baseando-se no critério definido. Desta forma, é mais
facil preencher a tabela, e o processamento em lote pode ser definido com menor esforgo.

O preenchimento automdtico pode ser feito simplesmente adicionando niimeros relativos ao caminho do arquivo
selecionado, ou acrescentando o valor de outro campo na mesma linha. Isto é particularmente util para nomear
objetos de dados de saida de acordo com os de entrada.
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Figure 17.27: Batch Processing File Path £7

17.4.4 Executando o processo em lote

Ap6s a introdugdo de todos os valores necessdrios pode executar o processamento em lote, apenas clicando em
[OK]. O progresso global da tarefa de processamento serd exibido na barra de progresso na parte inferior do
dialogo.

17.5 Usando os algoritmos do processamento a partir do Terminal
Python.

O terminal permite que usudrios avancados aumente sua produtividade e execute operacdes complexas que ndo
podem ser utilizados através dos outros elementos GUI da caixa de processamento. Modelos envolvendo varios
algoritmos podem ser definidos usando a interface de linha de comando e operagdes adicionais como loops e
sentengas condicionais podem ser adicionados para criar fluxos de trabalho mais flexiveis e poderosos.

There is not a proccesing console in QGIS, but all processing commands are available instead from the QGIS
built-in Python console. That means that you can incorporate those commands into your console work and connect
processing algorithms to all the other features (including methods from the QGIS API) available from there.

O cé6digo que pode executar a partir do Terminal Python, mesmo quando ndo chama nenhum método especifico
do processamento, pode ser convertido num novo algoritmo que pode mais tarde chamar da caixa de ferramentas,
o modelador grafico ou qualquer outro componente, como faz para outro algoritmo. De fato, alguns algoritmos
que encontra na caixa de ferramentas sdo scripts simples.

In this section, we will see how to use processing algorithms from the QGIS Python console, and also how to write
algorithms using Python.

17.5.1 Chamando os algoritmos a partir do Terminal Python

A primeira coisa que tem de fazer € importar as fungdes do processamento com a seguinte linha:

>>> import processing

Agora, basicamente € uma (interessante) coisa que pode fazer a partir do terminal: executar um algoritmo. Isso é
feito usando o método runalg (), que toma o nome do algoritmo a ser executado como o seu primeiro parametro,
entdo o nimero da varidvel de um pardmetro adicional depende dos requisitos do algoritmo. Portanto a primeira
coisa que necessita saber € o nome do algoritmo a executar. Ndo serd o nome que vé na caixa de ferramentas,
mas um tnico nome da linha de comando. Para encontrar o nome correto do seu algoritmo, pode usar o método
alslist (). Introduza a seguinte linha no seu terminal:

>>> processing.alglist ()

Ir4 ver algo como isto.

Accumulated Cost (Anisotropic)--—-————-------—- >saga:accumulatedcost (anisotropic)
Accumulated Cost (Isotropic)-——————-----------— >saga:accumulatedcost (isotropic)
Add Coordinates to points——————----------————— >saga:addcoordinatestopoints

Add Grid Values to Points————-—-----------———— >saga:addgridvaluestopoints

Add Grid Values to Shapes————————-"------——— >saga:addgridvaluestoshapes

Add Polygon Attributes to Points————--—-—-—-——— >saga:addpolygonattributestopoints
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Aggregate———————————— - >saga:aggregate

Aggregate Point Observations——-—-—-———-—--------——— >saga:aggregatepointobservations
Aggregation Index—-———————————————————————————— >saga:aggregationindex
Analytical Hierarchy Process—————————————————— >saga:analyticalhierarchyprocess
Analytical Hillshading-—————----"""""----————— >saga:analyticalhillshading
Average With Mask 1- - ———— >saga:averagewithmaskl

Average With Mask 2-———------------r—m——— >saga:averagewithmask?2

Average With Thereshold 1-———------------————— >saga:averagewiththeresholdl
Average With Thereshold 2-———--------------———~ >saga:averagewiththereshold2
Average With Thereshold 3-——---------------——— >saga:averagewiththereshold3
B-Spline Approximation------—----""-"-----—————— >saga:b-splineapproximation

Esta € a lista de todos os algoritmos disponiveis, ordenados alfabeticamente, juntamente com os seus nomes da
linha de comandos correspondentes.

E possivel usar uma cadeia de texto como pardmetro para este método. Em vez de retornar a lista completa de
algoritmo , ele s6 ird exibir aqueles que incluem esta cadeia. Se, por exemplo, estd procurando um algoritmo para
calcular a inclinacdo de um MDE, digite alglist ("slope") para obter o seguinte resultado:

DTM Filter (slope-based)-—-———------""""-"----—— >saga:dtmfilter (slope-based)

Downslope Distance Gradient---————-—-------——- >saga:downslopedistancegradient
Relative Heights and Slope Positions——————-——- >saga:relativeheightsandslopepositions
Slope Length-——————----""""""""“"“"“"“"“"“""—"—"—"—~—~———— >saga:slopelength

Slope, Aspect, Curvature-—————-—"-"""""""—"————— >saga:slopeaspectcurvature

Upslope Area—————————————————————————————————— >saga:upslopearea

Vegetation Index[slope based]-—-——-—--------——~ >saga:vegetationindex[slopebased]

Este resultado pode mudar dependendo dos algoritmos que estdo disponiveis.

2

Assim é mais f4cil encontrar o algoritmo que procura € o seu nome da linha de comandos, neste caso
saga:slopeaspectcurvature.

Uma vez conhecido o nome da linha de comandos do algoritmo, a préxima coisa a fazer é determinar a sintaxe
correta para executa-lo. Isto significa saber quais os pardmetros necessarios e a ordem que devem passar quando
chamado pelo método runalg (). Existe um método para descrever um algoritmo em detalhe, o qual pode ser
usado para obter uma lista de pardmetros que requer uns algoritmos e os arquivos de saida que irdo gerar. Para
fazer isso, pode usar o método alghelp (name_of_the_algorithm). Use o nome do algoritmo na linha
de comando, ndo o nome descritivo completo.

Chamado o método saga: slopeaspectcurvature como pardmetro, vocé terd a seguinte descricao.

>>> processing.alghelp ("saga:slopeaspectcurvature")
ALGORITHM: Slope, Aspect, Curvature

ELEVATION <ParameterRaster>

METHOD <ParameterSelection>

SLOPE <OutputRaster>

ASPECT <OutputRaster>

CURV <OutputRaster>

HCURV <OutputRaster>

VCURV <OutputRaster>

Agora tem tudo o que necessita para correr qualquer algoritmo. Como ja tinhamos mencionado, existe apenas um
comando para executar algoritmos: runalg (). A sua sintaxe é como estd descrito a seguir:

>>> processing.runalg(name_of_the_algorithm, paraml, param2, ..., paranN,
Outputl, Output2, ..., OutputN)

A lista de parametros e arquivos de saida para adicionar dependem do algoritmo que quer cotrer, e € exatamente a
lista que o método alghelp () lhe d4, na mesma ordem que é exibido.

Dependendo do tipo de pardmetro, os valores sdo introduzidos diferentemente. A préxima explica¢do € uma rapida
revisdo de como introduzir valores para cada tipo de parimetro de entrada:
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 Raster Layer, Vector Layer or Table. Simply use a string with the name that identifies the data object to use
(the name it has in the QGIS Table of Contents) or a filename (if the corresponding layer is not opened, it
will be opened but not added to the map canvas). If you have an instance of a QGIS object representing the
layer, you can also pass it as parameter. If the input is optional and you do not want to use any data object,
use None.

* Selecdo. Se algum algoritmo tiver um parametro de seleciio, o valor desse parametro deve ser introduzido
usando um valor inteiro. Para saber as op¢des disponiveis, pode usar o comando algoptions (), como é
exibido no seguinte exemplo:

>>> processing.algoptions ("saga:slopeaspectcurvature™)
METHOD (Method)
0 - [0] Maximum Slope (Travis et al. 1975)

1 - [1] Maximum Triangle Slope (Tarboton 1997)

2 — [2] Least Squares Fitted Plane (Horn 1981, Costa-Cabral & Burgess 1996)
3 - [3] Fit 2.Degree Polynom (Bauer, Rohdenburg, Bork 1985)

4 - [4] Fit 2.Degree Polynom (Heerdegen & Beran 1982)

5 - [5] Fit 2.Degree Polynom (Zevenbergen & Thorne 1987)

6 — [6] Fit 3.Degree Polynom (Haralick 1983)

Neste caso, o algoritmo tem um dos referidos pardmetros com 7 opcdes e sua ordenacdo € iniciada em zero.

» Miiltiplas entradas. O valor é uma cadeia de texto com descritores de entrada separados por ponto e virgula
(; ). Como no caso das camadas ou tabelas tnicas, cada descritor de entrada pode ser o nome do objeto ou
o caminho do arquivo.

e Campo da Tabela de XXX. Use uma cadeia de texto com o nome do campo a usar. O parametro € caso
sensitivo.

» Tabela Fixa. Digite a lista de todos os valores da tabela separadas por virgulas (, ) e feche entre aspas (").
Os valores comecam na linha superior e vai da esquerda para a direita. Pode também usar uma matriz 2D
de valores que representam a tabela.

* SRC. Introduza o niimero do cédigo EPSG do SRC desejado.

» Extensdo. Deve usar uma cadeia de texto com xmin, xmax, ymin e ymax valores separados por virgulas

()
Os parametros booleanos, de arquivo, cadeia de texto e numéricos ndo necessitam de explica¢des adicionais.

Os parametros de entrada, como textos, booleanos, ou valores numéricos t€m valores padrao. Para uséi-los, es-
pecificar None na entrada do pardmetro correspondente.

Para objetos de saida de dados, digite o caminho de arquivo a ser utilizado para salvé-lo, como ¢ feito a partir
da caixa de ferramentas. Caso queira salvar o resultado em um arquivo temporario, use None. A extensdo do
arquivo determina o formato do arquivo. Se vocé digitar uma extensdo de arquivo néo suportada pelo algoritmo,
serd utilizado o formato de arquivo padrdo para esse tipo de saida e a sua extensdo correspondente anexado ao
conjunto de arquivos de dados.

Unlike when an algorithm is executed from the toolbox, outputs are not added to the map canvas if you execute
that same algorithm from the Python console. If you want to add an output to the map canvas, you have to do it
yourself after running the algorithm. To do so, you can use QGIS API commands, or, even easier, use one of the
handy methods provided for such tasks.

O método runalg retorna um diciondrio com os nomes de saida (os que sdo exibidos na descri¢io do algoritmo)
como chaves ou caminhos de arquivo dessas saidas como valores. Pode carregar essas camadas passando o seu
caminho de arquivo correspondente pelo método 1load ().

17.5.2 Funcoes adicionais para a manipulacao dos dados

Apart from the functions used to call algorithms, importing the processing package will also import some
additional functions that make it easier to work with data, particularly vector data. They are just convenience
functions that wrap some functionality from the QGIS API, usually with a less complex syntax. These functions
should be used when developing new algorithms, as they make it easier to operate with input data.
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Below is a list of some of these commands. More information can be found in the classes under the
processing/tools package, and also in the example scripts provided with QGIS.

* getObject (obj): Returns a QGIS object (a layer or table) from the passed object, which can be a
filename or the name of the object in the QGIS Table of Contents.

* values (layer, fields): Retorna os valores da tabela de atributos de uma camada vetorial para os
campos validados. Os campos podem ser validados como nomes de campos ou indices de campo iniciados
em zero. Retorna um diciondrio de listas com campos de identificadores validados como chaves. Considera
a selecdo existente.

e features (layer): Retorna um iterador sobre as feicdes de uma camada vetorial, considerando a se-
lecdo existente.

* UniqueValues (layer, field): Retorna uma lista de valores exclusivos para um determinado
atributo. Os atributos podem ser passado como um nome de campo ou um indice de campo baseado em
zero. Ele considera a selecdo existente.

17.5.3 Criando scripts e correndo-os a partir da caixa de ferramentas

Pode criar os seus préprios algoritmos através da escrita do cddigo Python correspondente e adicionar algumas lin-
has extras para fornecer informacao adicional necessdria para definir as semanticas do algoritmo. Pode encontrar
um Criar novo script menu sob o :guilabel: Tools no grupo Script bloco de algoritmos da caixa de ferramentas.
Faca duplo clique nele e ird abrir um didlogo de edi¢do do script. E onde devera digitar o cédigo. Guarde o
script na pasta scripts (a pasta padrdo quando abre o didlogo de guardar ficheiro), com a extensdo .py, ird
automaticamente criar o algoritmo correspondente.

O nome do algoritmo (aquele que ird ver na caixa de ferramentas) é criado a partir do nome do arquivo, removendo
a extensao e substituindo os hifens inferiores com espacos em branco.

Vamos ter o seguinte c6digo, que calcula o Indice Topogréfico de Umidade (ITW) diretamente do MDE.

##dem=raster

##twi=output

ret_slope = processing.runalg("saga:slopeaspectcurvature", dem, 0, None,
None, None, None, None)

ret_area = processing.runalg("saga:catchmentarea (mass—fluxmethod)", dem,
0, False, False, False, False, None, None, None, None, None)

processing.runalg("saga:topographicwetnessindex (twi), ret_slopel[’SLOPE’],
ret_area[’AREA’], None, 1, 0, twi)

Como pode ver, o calculo envolve 3 algoritmos, todos eles provéem do SAGA. O tltimo deles calcula o ITW, mas
necessita da camada de dados do declive e outra de acumulacdo de escoamento. Nés ndo temos estas camadas,
mas uma vez que temos o MDE, podemos calculd-los chamando os algoritmos SAGA correspondentes.

A parte do c6digo onde este processamento tem lugar ndo € dificil de perceber se leu-o as secdes anteriores deste
capitulo. Contudo, as primeiras linhas, necessitam de uma explicacdo adicional. Eles fornecem a informagéo que
€ necessdria para tornar o cédigo num algoritmo que possa ser corrido a partir qualquer componente do GUI, como
por exemplo a caixa de ferramentas ou o modelador grafico.

Estas linhas comec¢am com o simbolo de duplo comentério Python (#4#) e tem a seguinte estrutura:

[parameter_name]=[parameter_type] [optional_values]

Aqui estd uma lista de todos os tipos de pardmetros que sdo suportados nos scripts de processamento, sua sintaxe
e alguns exemplos.

e raster. Uma camada raster.
¢ vector. Uma camada vetorial.
¢ table. Uma tabela.

e number. Um valor numérico. Um valor padrio deve ser fornecido. Por exemplo, depth=number 2.4
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* string. Um campo de texto. Como no caso de valores numéricos, um valor por padrdo deve ser adi-
cionado. Por exemplo, name=string Victor

* boolean. Um valor booleano. Adicione True ou False depois de definir o valor padrdo. Por exemplo,
verbose=boolean True

e miltiplos raster. Um conjunto de camadas rasters de entrada.
* vetores multiplos. Um conjunto de camadas vetoriais de entrada.

e campo. Um campo da tabela de atributos de uma camada vetorial. O nome da camada tem de ser
adicionada depois da etiqueta campo. Por exemplo, se declarou um arquivo de entrada vetorial com
mylayer=vector, poderd usar myfield=field mylayer para adicionar o campo a partir dessa
camada como parametro.

e folder‘. Uma pasta.
* file‘. Nome do arquivo

O nome do pardmetro € o nome que serd exibido ao utilizado quando executa o algoritmo, e também o nome da
varidvel a usar no cédigo do script. O valor introduzido pelo usudrio para esse pardmetro serd atribuido a varidvel
com esse nome.

Quando € exibido o nome do parametro ao usudrio, 0 nome ird ser editado para melhorar a aparéncia, substituindo
o hifen inferior com espagos. Portanto, por exemplo, se quer que o usudrio veja o pardmetro chamado Um valor
numérico, pode usar o nome da varidvel A_numerical_value.

Layers and table values are strings containing the file path of the corresponding object. To turn them into a QGIS
object, you can use the processing.getObjectFromUri () function. Multiple inputs also have a string
value, which contains the file paths to all selected object, separated by semicolons (; ).

Os arquivos de saida sdo definidos numa maneira semelhante, usando as seguintes etiquetas:

* raster de saida

* vetor de saida

* tabela de saida

* html de saida

* arquivo de saida

* numero de saida

* cadeia de texto de saida

O valor atribuido as variaveis de saida sempre sdo conjuntos de caracteres que representam o caminho dos ar-
quivos. Corresponderd a um caminho de arquivos tempordrios, caso o usudrio ndo inserir um nome de arquivo de
saida.

When you declare an output, the algorithm will try to add it to QGIS once it is finished. That is why, although the
runalg () method does not load the layers it produces, the final TWI layer will be loaded (using the case of our
previous example), since it is saved to the file entered by the user, which is the value of the corresponding output.

Nao use a o método load () nos algoritmos, mas apenas quando se trabalha com a linha do terminal. Se a
camada € criada como saida de um algoritmo, deve ser declarado como tal. Caso contririo, voc€ ndo serd capaz
de usar adequadamente o algoritmo no modelador, desde sua sintaxe (como definido pelas tags, explicado acima)
ndo coincidird com o que o algoritmo realmente produz.

Saidas ocultas (ndimeros e textos) nao t€ém um valor. Em vez disso, o usudrio tem que atribuir um valor a eles.
Para isso, basta definir o valor de uma varidvel com um nome para declarar a saida. Por exemplo, se voc€ usou
esta declaragdo,

##average=output number

a linha seguinte ird configurar o valor de saida para 5:
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average = 5

Em adicdo as etiquetas para os pardmetros e arquivos de saida, pode também definir o grupo onde o algoritmo sera
exibido, usando a etiqueta group.

Se o algoritmo leva um longo tempo para processar, € uma boa ideia informar ao usudrio. Voc€ tem uma chamada
global progress disponivel, com dois métodos: setText (text) e ‘‘setPercentage(percent)‘ para modificar
o texto de progresso e a barra de progresso.

Virios exemplos sdo apresentados. Por favor, verifique-os para ver exemplos reais de como criar algoritmos
usando as classes do quadro de processamento. Pode clicar com o botdo direito do mouse em qualquer script do
algoritmo e selecionar Editar script para editar o seu c6digo ou apenas para vé-lo.

17.5.4 Documentando os seus scripts

Como no caso dos modelos, vocé pode criar documentac¢do adicional para o seu script, para explicar o que fazem
e como sio usados. No didlogo de edi¢do do script ird encontrar um botdo [Editar ajuda do script]. Clique nele
e ird leva-lo para o didlogo de edi¢c@o da ajuda. Verifique o capitulo sobre o modelador grafico para saber mais
sobre este didlogo e como usé-lo.

Os arquivos de ajuda sdo salvos na mesma pasta como o préprio script, adicionando a extensdo .help ao nome
do ficheiro. Note que, vocé pode editar a ajuda do seu script antes de guardéd-lo pela primeira vez. Se fechar
mais tarde o didlogo de ajuda do script sem salvar o script (ex.: descartd-lo) o contetido da ajuda que escreveu
serd perdido. Se o seu script ja estiver salvo e associado ao nome do arquvio, o conteido de ajuda serd salvo
automaticamente.

17.5.5 Pré- e p6s-execucao de encaixe da script

Os scripts podem também ser usados para definir um encaixe de pré- e pds-execugdo que correm antes e depois do
algoritmo correr. Isto pode ser usado para automatizar tarefas que serdo executados quando qualquer algoritmo é
executado.

A sintaxe € identica a sintaxe explicada em cima, mas uma varidvel global alg estd disponivel, representando o
algoritmo que foi (ou esta prestes a ser) executado.

No grupo General do didlogo de configuraciao do processamento ird encontrar duas entradas denominados de Pré-
execugdo do arquivo script € Post-execution script filet onde os nomes do arquivo dos scripts a serem executados
em cada caso podem ser inseridos.

17.6 Gerenciador do histoérico

17.6.1 O histérico do processamento

Cada vez que executa um algoritmo, a informagéo do processo é armazenado no gerenciador do histdrico. Junta-
mente com os parametros usados, a data e o tempo de execugdo sdo também salvos.

This way, it is easy to track and control all the work that has been developed using the processing framework, and
easily reproduce it.

O gerenciador do histérico € um conjunto de entradas de registro agrupados de acordo com sua data de execucio,
tornando-o mais fécil de encontrar informagdes sobre um algoritmo executado a qualquer momento particular.

A informacdo do processo é mantida como uma expressao de linha de comandos, mesmo se o algoritmo seja
langado a partir da barra de ferramentas. Isto permite ser ttil para aqueles que querem aprender como se usa a
interface da linha de comandos, uma vez que podem chamar o algoritimo usando a barra de ferramentas e verificar
o gerenciador do histdrico para ver como o mesmo algoritimo pode ser chamado a partir da linha de comandos.
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B ) INFO

L[ [Thu Oct 10 2013 13:07:47] GRASS execution console output

&l [Thu Oct 10 2013 13:07:46] GRASS execution commands

EI [Thu Oct 10 2013 13:07:35] SAGA execution console output

=l [Thu Oct 10 2013 13:07:29] SAGA execution commands

; WARNING

E- 1) ALGORITHM

> B [Thu Oct 10 2013 13:07:46] processing.runalg{"grass:v. voronoi”, "C: \\sers\\Wolaya/. ggis2/python plugins\\proces. ..
e | [Thu Oct 10 2013 13:07:29] processing.runalg{“saga:polygoncentroids™, "C:\\Users\\Wolaya/.qagis 2fpython fplugins), ..
-y ERROR

Ci\Wsers\Volaya'\Desktop »saga_cmd shapes_polygons "Polygon Centroids™ POLYGONS "C:
\Wsers\volaya/.qgis2/python plugins\processing\tests'data\polygons.shp™ -CENTROIDS "C:
\Users\volaya\AppDatalLocal{Temp\processing \6e 2533629644456 5b442c Sec 1cdafd 5 1Y ENTROIDS . shp™

wwwwwwwwwwww

A A 1

44444
vvvvv

library path: c:'\saga21imodules\shapes_polygons.dil
library name:  Shapes - Polygons

module name ;. Polygon Centroids

author {c) 2003 by O.Conrad

Clear Close

Figure 17.28: Histérico &7

Além de navegar nas entradas no registro, vocé também pode re-executar os processos, basta um duplo clique
sobre a entrada correspondente.

Along with recording algorithm executions, the processing framework communicates with the user by means of
the other groups of the registry, namely Errors, Warnings and Information. In case something is not working
properly, having a look at the Errors might help you to see what is happening. If you get in contact with a
developer to report a bug or error, the information in that group will be very useful for her or him to find out what
is going wrong.

Third-party algorithms are usually executed by calling their command-line interfaces, which communicate with
the user via the console. Although that console is not shown, a full dump of it is stored in the Information group
each time you run one of those algorithms. If, for instance, you are having problems executing a SAGA algorithm,
look for an entry named ‘SAGA execution console output’ to check all the messages generated by SAGA and try
to find out where the problem is.

Some algorithms, even if they can produce a result with the given input data, might add comments or additional
information to the Warning block if they detect potential problems with the data, in order to warn you. Make sure
you check those messages if you are having unexpected results.

17.7 Escrevendo novos algoritmos de processamento com scripts
python

Vocé pode criar seus proprios algoritmos escrevendo com o c6digo Python correspondente e adicionando algumas
linhas extras para fornecer informacdes adicionais necessdrias para definir a semantica do algoritmo. Vocé pode
encontrar um menu Criar um novo script no grupo Ferramentas no bloco algoritmo Script da caixa de ferramentas.
Dé um duplo clique sobre ele para abrir o didlogo edi¢do script. E onde vocé deve digitar seu cédigo. Salvando
0 script na pasta:* scripts® (o padrdao quando vocé abrir o didlogo de salvar o arquivo), com: file:‘ extensdo .py°,
criard automaticamente o algoritmo correspondente.

The name of the algorithm (the one you will see in the toolbox) is created from the filename, removing its extension
and replacing low hyphens with blank spaces.
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Vamos ter o seguinte c6digo, que calcula o indice de vertente topografica (TWI) diretamente de um MDE

##dem=raster

##twi=output raster

ret_slope = processing.runalg("saga:slopeaspectcurvature", dem, 0, None,
None, None, None, None)

ret_area = processing.runalg("saga:catchmentarea", dem,
0, False, False, False, False, None, None, None, None, None)

processing.runalg("saga:topographicwetnessindextwi, ret_slope[’SLOPE’],
ret_area[’AREA’], None, 1, 0, twi)

As you can see, it involves 3 algorithms, all of them coming from SAGA. The last one of them calculates the TWI,
but it needs a slope layer and a flow accumulation layer. We do not have these ones, but since we have the DEM,
we can calculate them calling the corresponding SAGA algorithms.

A parte do cédigo onde esta transformacao substitui ndo € dificil de entender se vocé ja leu o capitulo anterior.
As primeiras linhas, no entanto, precisam de alguma explicacdo adicional. Eles fornecem a informagdo que é
necessario para transformar o seu c6digo em um algoritmo que pode ser executado a partir de qualquer um dos
componentes da GUI, como a caixa de ferramentas ou o modelador grafico.

Estas linhas de comec¢o com um comentdrio simbolo duplo Python (##) e tem a seguinte estrutura

[parameter_name]=[parameter_type] [optional_values]

Here is a list of all the parameter types that are supported in processign scripts, their syntax and some examples.
* raster. Uma camada raster
* vetor. Uma camada vetor
* tabela. Uma tabela

* nuimero. Um valor numérico. Um valor padrio deve ser fornecido. Por exemplo,
profundidade=numero 2.4

* string. Uma cadeia de texto. Como no caso de valores numéricos, um valor padrio deve ser adicionado.
Por exemplo, nome=texto Vitor

* longstring. Igual um texto, mas uma caixa de texto maior serd mostrado, por isso, ¢ mais adequado
para textos longos, como para um script esperam um trecho de cédigo pequeno.

e ““booleano‘‘. Um valor booleano. Adicionar Verdadeiro ou ‘‘ Falso‘‘ depois dele, para definir o valor
padrdo. Por exemplo, verbose=booleano Verdadeiro.

e raster multiplo. Um conjunto de camadas raster de entrada.
e vetor multiplo. Um conjunto de camadas vetor de entrada.

e Campo. Um campo na tabela de atributos de uma camada de vetor. O nome da camada tem
que ser adicionado apds a tag Campo. Por exemplo, se vocé declarou um vetor de entrada com
minhacamada=vetor, vocé poderia usar o minhacamada=campo minhacamada para adicionar
um campo a partir dessa camada como parametro.

* pasta. Um pasta
* arquivo. Um arquivo
¢ src. Um Sistema de Referéncia de Coordenada

O nome do pardmetro é o nome que serd mostrado para o usudrio durante a execugdo do algoritmo, e também o
nome da varidvel a ser usado no cdédigo de script. O valor digitado pelo usudrio para esse pardmetro serd atribuido
a uma varidvel com esse nome.

When showing the name of the parameter to the user, the name will be edited it to improve its appearance, replacing
low hyphens with spaces. So, for instance, if you want the user to see a parameter named A numerical
value, you can use the variable name A_numerical_value.
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Layers and tables values are strings containing the filepath of the corresponding object. To turn them into a QGIS
object, you can use the processing.getObjectFromUri () function. Multiple inputs also have a string
value, which contains the filepaths to all selected objects, separated by semicolons (; ).

Saidas sdo definidas de forma semelhante, usando as seguintes etiquetas:

* raster de saida

* vetor de saida

* tabela de saida

e html de saida

* arquivo de saida

* numero de saida

* texto de saida

* extensdo de saida

O valor atribuido as varidveis de saida € sempre um texto com um caminho de arquivo. Ele vai corresponder a um
caminho de arquivo tempordrio, caso o usudrio ndo informe qualquer arquivo de saida.

Além das marcas para os parAmetros e saidas, vocé também pode definir o grupo em que o algoritmo serd
mostrado, usando a etiqueta groupo.

A ultima marca que vocé pode usar em seu cabecalho roteiro é ##nomodeler. Use isso quando vocé ndo quer
que seu algoritmo seja mostrado na janela de modelador. Isto deve ser utilizado para algoritmos que nao tém uma
sintaxe clara (por exemplo, se o nlimero de camadas a serem criadas ndo € conhecido antecipadamente, a tempo
de desenho), o que os torna inadequados para a modelagem grafica

17.8 Entregando os dados produzidos pelo algoritmo

When you declare an output representing a layer (raster, vector or table), the algorithm will try to add it to QGIS
once it is finished. That is the reason why, although the runalg () method does not load the layers it produces,
the final TWI layer will be loaded, since it is saved to the file entered by the user, which is the value of the
corresponding output.

Nao use o método 1oad () em seus algoritmos de script, mas apenas quando se trabalha com a linha de console.
Se uma camada € criada como saida de um algoritmo, que deve ser declarada como tal. Caso contrario, vocé€ ndo
serd capaz de usar corretamente o algoritmo no modelador, desde a sua sintaxe (como definido pelas etiquetas
explicadas acima) nao coincidir com o que o algoritmo realmente cria.

Saidas ocultas (nimeros e textos) ndo tem um valor. Em vez disso, é vocé quem tem que atribuir um valor a elas.
Para isso, basta definir o valor de uma varidvel com o nome usado para declarar que a saida. Por exemplo, se vocé
usou esta declaragdo,

##average=output number

a seguinte linha foi definido o valor de saida para 5:

average = 5

17.9 Comunicacao com o usuario

Se o algoritmo leva um longo tempo para processar, € uma boa idéia informar ao usudrio. Vocé tem um chamado
progresso global disponivel, com dois métodos disponiveis: setText (texto) e setPercentage (por
cento) para modificar o progresso do texto e a barra de progresso.

Se vocé tiver que fornecer algumas informagdes para o usudrio, ndo relacionada com a evolugdo do algoritmo,
vocé pode usar o método SetInfo (texto),também o progresso do objeto.
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Se o seu script tiver algum problema, a maneira correta de propagacdo € para levantar uma excecdo do tipo
GeoAlgorithmExecutionException (). Vocé pode passar uma mensagem como argumento para o con-
strutor da exce¢do. Processing vai cuidar de manused-lo e se comunicar com o usudrio, dependendo de onde o
algoritmo estiver sendo executado a partir da (caixa de ferramentas, modelador, console do Python ...)

17.10 Documentando seus scripts

As in the case of models, you can create additional documentation for your script, to explain what they do and
how to use them. In the script editing dialog you will find a [Edit script help] button. Click on it and it will take
you to the help editing dialog. Check the chapter about the graphical modeler to know more about this dialog and
how to use it.

Help files are saved in the same folder as the script itself, adding the . he 1p extension to the filename. Notice that
you can edit your script’s help before saving it for the first time. If you later close the script editing dialog without
saving the script (i.e. you discard it), the help content you wrote will be lost. If your script was already saved and
is associated to a filename, saving is done automatically.

17.11 Exemplos de scripts

Virios exemplos estdo disponiveis na colecao on-line de scripts, que podem ser acessados selecionando o script
Adgquirir script da colegdo on-line a ferramenta sob o Scripts/ferramentas entrada na caixa de ferramentas.

v & Scripts [1 geoalgorithms]
¥ Tools
Add script from file
B Create new script
E Cet scripts from on-line scripts collection

Por favor, verifique-os para ver exemplos reais de como criar algoritmos usando as classes de estrutura de proces-
samento. Vocé pode clicar o botdo direito do mouse em qualquer algoritmo de roteiro e escolha: guilabel: Editar
script para editar o seu cédigo ou apenas para vé-lo.

17.12 Melhores praticas para algoritmos de script escrito

Here’s a quick summary of ideas to consider when creating your script algorithms and, especially, if you want to
share with other QGIS users. Following these simple rules will ensure consistency across the different Processing
elements such as the toolbox, the modeler or the batch processing interface.

* Nio coloque resultados das camadas. Vamos trabalhar o Processamento com seus resultados e carregar suas
camadas se necessdrias.

e Always declare the outputs your algorithm creates. Avoid things such as declaring one output and then
using the destination filename set for that output to create a collection of them. That will break the correct
semantics of the algorithm and make it impossible to use it safely in the modeler. If you have to write an
algorithm like that, make sure you add the ##nomodeler tag.

* Ndo mostrar caixas de mensagens ou usar qualquer elemento GUI do script. Se vocé
quer se comunicar com o usudrio, use o método SetInfo() ‘*‘ou lancar uma
‘‘GeoAlgorithmExecutionException

¢ Asarule of thumb, do not forget that your algorithm might be executed in a context other than the Processing
toolbox.
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17.13 Pré e pdés-execucao de ganchos de script

Os scripts também pode serem usados para definir ganchos pré e pds-execugio que sdo executados antes e depois
que algoritmo seja executado. Esta pode ser usada para automatizar as tarefas que devem ser executadas sempre
que um algoritmo € executado.

A sintaxe é idéntica a sintaxe explicada acima, mas uma varidvel global adicional chamado alg estd disponivel,
que representa o algoritmo que acaba de ser (ou estd prestes a ser) executado.

No grupo Geral da janela de configuracdo de processamento, voc€ vai encontrar duas entradas com o nome
Arquivo de script de pré-execugdo e Arquivo de script de pos-execugdo onde o nome do arquivo dos scripts a
serem executado em cada caso, podem ser inseridos.

17.14 Configurando as aplicacOes externas

The processing framework can be extended using additional applications. Currently, SAGA, GRASS, OTB (Orfeo
Toolbox) and R are supported, along with some other command-line applications that provide spatial data analysis
functionalities. Algorithms relying on an external application are managed by their own algorithm provider.

Este capitulo ird mostrar como configurar a infraestrutura do processamento para incluir estas aplica¢des adi-
cionais, e ird explicar algumas caracteristicas particulares baseado nos algoritmos. Uma vez feita a correta con-
figuracdo do sistema, terd possibilidade de executar algoritmos externos a partir de qualquer componente como a
caixa de ferramentas ou o modelador grafico, assim como faz para outro geoalgoritmo.

By default, all algorithms that rely on an external appplication not shipped with QGIS are not enabled. You can
enable them in the configuration dialog. Make sure that the corresponding application is already installed in your
system. Enabling an algorithm provider without installing the application it needs will cause the algorithms to
appear in the toolbox, but an error will be thrown when you try to execute them.

This is because the algorithm descriptions (needed to create the parameters dialog and provide the information
needed about the algorithm) are not included with each application, but with QGIS instead. That is, they are part
of QGIS, so you have them in your installation even if you have not installed any other software. Running the
algorithm, however, needs the application binaries to be installed in your system.

17.14.1 Uma nota para usuarios Windows

If you are not an advanced user and you are running QGIS on Windows, you might not be interested in reading
the rest of this chapter. Make sure you install QGIS in your system using the standalone installer. That will
automatically install SAGA, GRASS and OTB in your system and configure them so they can be run from QGIS.
All the algorithms in the simplified view of the toolbox will be ready to be run without needing any further
configuration. If installing through OSGeo4W application, make sure you select for insttallation SAGA and OTB
as well.

Se desejar saber mais sobre como os fornecedores trabalham, ou deseja usar alguns algoritmos que ndo estdo
incluidos na caixa de ferramentas simplificada (como por exemplo os scripts R), continue a leitura.

17.14.2 Uma nota para os formatos dos arquivos

When using an external software, opening a file in QGIS does not mean that it can be opened and processed as
well in that other software. In most cases, other software can read what you have opened in QGIS, but in some
cases, that might not be true. When using databases or uncommon file formats, whether for raster or vector layers,
problems might arise. If that happens, try to use well-known file formats that you are sure are understood by both
programs, and check the console output (in the history and log dialog) to know more about what is going wrong.
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Usando as camadas raster GRASS, por exemplo, um dos casos em que pode ter problema e nio seja possivel
completar o seu trabalho é se chamar um algoritmo externo usando uma camada como arquivo de entrada. Por
esta razdo, essas camadas ndo irdo aparecer como disponiveis para os algoritmos.

You should, however, find no problems at all with vector layers, since QGIS automatically converts from the
original file format to one accepted by the external application before passing the layer to it. This adds extra
processing time, which might be significant if the layer has a large size, so do not be surprised if it takes more
time to process a layer from a DB connection than it does to process one of a similar size stored in a shapefile.

Providers not using external applications can process any layer that you can open in QGIS, since they open it for
analysis through QGIS.

Regarding output formats, all formats supported by QGIS as output can be used, both for raster and vector layers.
Some providers do not support certain formats, but all can export to common raster layer formats that can later
be transformed by QGIS automatically. As in the case of input layers, if this conversion is needed, that might
increase the processing time.

If the extension of the filename specified when calling an algorithm does not match the extension of any of the
formats supported by QGIS, then a suffix will be added to set a default format. In the case of raster layers, the
.tif extension is used, while . shp is used for vector layers.

17.14.3 Uma nota para as selecoes da camada vetorial

External applications may also be made aware of the selections that exist in vector layers within QGIS. However,
that requires rewriting all input vector layers, just as if they were originally in a format not supported by the
external application. Only when no selection exists, or the Use only selected features option is not enabled in the
processing general configuration, can a layer be directly passed to an external application.

Noutros casos, exportando apenas os elementos seleccionados € necessdrio, o que em alguns casos os tempos de
execugdo serdo mais longos.

SAGA

SAGA algorithms can be run from QGIS if you have SAGA installed in your system and you configure the pro-
cessing framework properly so it can find SAGA executables. In particular, the SAGA command-line executable
is needed to run SAGA algorithms.

If you are running Windows, both the stand-alone installer and the OSGeo4W installer include SAGA along with
QGIS, and the path is automatically configured, so there is no need to do anything else.

If you have installed SAGA yourself (remember, you need version 2.1), the path to the SAGA executable must be
configured. To do this, open the configuration dialog. In the SAGA block, you will find a setting named SAGA
Folder. Enter the path to the folder where SAGA is installed. Close the configuration dialog, and now you are
ready to run SAGA algorithms from QGIS.

If you are running Linux, SAGA binaries are not included with SEXTANTE, so you have to download and install
the software yourself. Please check the SAGA website for more information. SAGA 2.1 is needed.

In this case, there is no need to configure the path to the SAGA executable, and you will not see those folders.
Instead, you must make sure that SAGA 1is properly installed and its folder is added to the PATH environment
variable. Just open a console and type saga_cmd to check that the system can find where the SAGA binaries are
located.

17.14.4 Sobre as limitacoes do sistema de grid do SAGA

Most SAGA algorithms that require several input raster layers require them to have the same grid system. That is,
they must cover the same geographic area and have the same cell size, so their corresponding grids match. When
calling SAGA algorithms from QGIS, you can use any layer, regardless of its cell size and extent. When multiple
raster layers are used as input for a SAGA algorithm, QGIS resamples them to a common grid system and then
passes them to SAGA (unless the SAGA algorithm can operate with layers from different grid systems).
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A definicdo do sistema de projecdo comum € controlado pelo usudrio, vocé€ vai encontrar varios pardmetros no
grupo SAGA da janela de configuragdo para defini-lo. Existem duas maneiras de definir o sistema de projecao:

* Configure-o manualmente. Vocé define a extensdo configurando os valores dos seguintes parametros:

Reamostragem do X min

Reamostragem do X mdx

Reamostragem do Y min

Reamostragem do Y mdx

Reamostragem do tamanho da célula
Notice that QGIS will resample input layers to that extent, even if they do not overlap with it.

* Configurando automaticamente a partir das camadas de entrada. Para selecionar esta opgdo, verifique a
opcdo:guilabel:Use min covering grid system for resampling. Todas as outras configuracdes irdo ser igno-
radas e a extensdo minima que cobre todas as camadas de entrada serdo usadas. O tamanho de célula da
camada de destino é o maximo de tamanho de célula de todas as camadas de entrada.

Para algoritmos que nao usam camadas raster multiplas, ou para aquelas que ndo necessitam de um dnico sistema
de grid de entrada, ndo serd feito uma reamostragem antes de chamar o SAGA, e esses parimetros nio serdo
usados.

17.14.5 Limitacoes para camadas multi-banda

Unlike QGIS, SAGA has no support for multi-band layers. If you want to use a multiband layer (such as an RGB or
multispectral image), you first have to split it into single-banded images. To do so, you can use the ‘SAGA/Grid
- Tools/Split RGB image’ algorithm (which creates three images from an RGB image) or the ‘SAGA/Grid -
Tools/Extract band’ algorithm (to extract a single band).

17.14.6 Limitacoes na resolucao espacial

O SAGA pressupde que as camadas raster t€m o mesmo tamanho de célula no eixo X e Y. Se estiver trabalhando
com uma camada com diferentes valores para o tamanho de célula horizontal e vertical, devera obter resultados
inesperados. Nesse caso, um aviso serd adicionado ao registo do processamento, indicando que a camada de
entrada ndo se adapta de forma a ser processado pelo SAGA.

17.14.7 Registrando

When QGIS calls SAGA, it does so using its command-line interface, thus passing a set of commands to perform
all the required operations. SAGA shows its progress by writing information to the console, which includes the
percentage of processing already done, along with additional content. This output is filtered and used to update
the progress bar while the algorithm is running.

Both the commands sent by QGIS and the additional information printed by SAGA can be logged along with other
processing log messages, and you might find them useful to track in detail what is going on when QGIS runs a
SAGA algorithm. You will find two settings, namely Log console output and Log execution commands, to activate
that logging mechanism.

A maioria dos outros fornecedores que usam uma aplicacio externa e chamam a partir da linha de comandos tém
opgdes semelhantes, portanto ird encontrar noutros sitios da lista de configuragdes do processamento.

R. Creating R scripts

R integration in QGIS is different from that of SAGA in that there is not a predefined set of algorithms you can run
(except for a few examples). Instead, you should write your scripts and call R commands, much like you would do
from R, and in a very similar manner to what we saw in the section dedicated to processing scripts. This section
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shows you the syntax to use to call those R commands from QGIS and how to use QGIS objects (layers, tables)
in them.

The first thing you have to do, as we saw in the case of SAGA, is to tell QGIS where your R binaries are located.
You can do this using the R folder entry in the processing configuration dialog. Once you have set that parameter,
you can start creating and executing your own R scripts.

Uma vez mais, isto é diferente no Linux, e s6 tem de ter certeza que a pasta do R estd incluida na varidvel de
ambiente PATH. Se conseguir iniciar o R, apenas introduza R na consola, e estard pronto a comecar.

To add a new algorithm that calls an R function (or a more complex R script that you have developed and you
would like to have available from QGIS), you have to create a script file that tells the processing framework how
to perform that operation and the corresponding R commands to do so.

Os arquivos de script R tém a extensdo . rsx e € facil crid-los se tiver o conhecimento basico da sintaxe do R e
do codigo R. Eles devem ficar armazenados na pasta scripts R. Pode definir esta pasta no grupo de configuracdes
R (disponivel a partir do didlogo de configuragdes do processamento), como faz com a pasta para scripts normais
do processamento.

Let’s have a look at a very simple script file, which calls the R method spsample to create a random grid within
the boundary of the polygons in a given polygon layer. This method belongs to the maptools package. Since
almost all the algorithms that you might like to incorporate into QGIS will use or generate spatial data, knowledge
of spatial packages like maptools and, especially, sp, is mandatory.

##polyg=vector

##numpoints=number 10

##output=output vector

##sp=group

pts=spsample (polyg, numpoints, type="random")
output=SpatialPointsDataFrame (pts, as.data.frame (pts))

The first lines, which start with a double Python comment sign (#4#), tell QGIS the inputs of the algorithm de-
scribed in the file and the outputs that it will generate. They work with exactly the same syntax as the SEXTANTE
scripts that we have already seen, so they will not be described here again.

When you declare an input parameter, QGIS uses that information for two things: creating the user interface to
ask the user for the value of that parameter and creating a corresponding R variable that can later be used as input
for R commands.

In the above example, we are declaring an input of type vector named polyg. When executing the algorithm,
QGIS will open in R the layer selected by the user and store it in a variable also named polyg. So, the name of a
parameter is also the name of the variable that we can use in R for accesing the value of that parameter (thus, you
should avoid using reserved R words as parameter names).

Spatial elements such as vector and raster layers are read using the readOGR () and brick () commands (you
do not have to worry about adding those commands to your description file — QGIS will do it), and they are stored
as SpatialxDataFrame objects. Table fields are stored as strings containing the name of the selected field.

Tabelas sdo abertas usando o comando read.csv (). Se uma tabela inserida pelo usudrio ndo estd no formato
CSYV, serd convertida antes de importd-la para R.

Adicionalmente, os arquivos raster pode ser lidos usando o comando readGDAL () em vezde brick (), usando
o ##usereadgdal.

If you are an advanced user and do not want QGIS to create the object representing the layer, you can use the
##passfilename tag to indicate that you prefer a string with the filename instead. In this case, it is up to you
to open the file before performing any operation on the data it contains.

Com a informag¢ao em cima, podemos agora perceber a primeira linha do nosso primeiro script exemplo (a primeira
linha que ndo comega com o comentério Python).

pts=spsample (polyg, numpoints, type="random")
A varidvel polygon ja contém o objecto SpatialPolygonsDataFrame, portanto pode ser usado para

chamar o método spsample, tal como o numpoints, que indica o nimero de pontos a ser adicionados ao
grid de amostra criada.
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Desde que declarado uma saida do tipo vetor chamado out, temos que criar uma varidvel chamada out e ar-
mazenar um ‘ Spatial«DataFrame objeto nele (neste caso, um SpatialPointsDataFrame). Vocé pode
usar qualquer nome para as varidveis intermedidrias. Apenas certifique-se de que a varidvel que armazena o
resultado final tem o mesmo nome que vocé usou para declard-la, e que contém um valor adequado.

In this case, the result obtained from the spsample method has to be converted explicitly into a
SpatialPointsDataFrame object, since it is itself an object of class ppp, which is not a suitable class
to be returned to QGIS.

Se o seu algoritmo gera camadas raster, a maneira como eles sdo salvos vai depender se vocé tem usado ou
ndo usou a op¢do ‘‘ #dontuserasterpackag . O que vocé tem usado, as camadas sdo salvas
usando o método ‘' writeGDAL () ‘. Se ndo, o ‘' writeRaster () ‘' método
do pacote de ‘‘raster serd usado.

Se usou a opcdo #passfilename, os arquivos de saida sdo gerados usando o pacote raster (com
writeRaster ()), mesmo que ndo seja usado nos arquivos de entrada.

Se o seu algoritmo nio gera qualquer camada, mas sim um resultado de texto no console em vez disso, vocé tem
que indicar que deseja que o console seja exibido uma vez que a execugdo seja concluida. Para isso, basta comegar
as linhas de comando que produzem os resultados que vocé deseja imprimir com a > (‘greater’) sign. A saida de
todas as outras linhas ndo serdo mostradas. Por exemplo, aqui estd o arquivo de descri¢do de um algoritmo que
realiza um teste de normalidade em um determinado campo (coluna) dos atributos de uma camada vetorial:

##layer=vector
##field=field layer
##nortest=group

library (nortest)
>lillie.test (layer[[field]])

The output of the last line is printed, but the output of the first is not (and neither are the outputs from other
command lines added automatically by QGIS).

Se o seu algoritmo criar qualquer tipo de grificos (usando o método “‘plot()), adicione a seguinte linha:

##showplots

This will cause QGIS to redirect all R graphical outputs to a temporary file, which will be opened once R execution
has finished.

Tanto os graficos como os resultados do console serdo exibidos no gestor de resultados do processamento.

For more information, please check the script files provided with SEXTANTE. Most of them are rather simple and
will greatly help you understand how to create your own scripts.

Nota: rgdal and maptools libraries are loaded by default, so you do not have to add the corresponding
library () commands (you just have to make sure that those two packages are installed in your R distribution).

However, other additional libraries that you might need have to be explicitly loaded. Just add the necessary com-
mands at the beginning of your script. You also have to make sure that the corresponding packages are installed in
the R distribution used by QGIS. The processing framework will not take care of any package installation. If you
run a script that requires a package that is not installed, the execution will fail, and Processing will try to detect
which packages are missing. You must install those missing libraries manually before you can run the algorithm.

GRASS

Configuring GRASS is not much different from configuring SAGA. First, the path to the GRASS folder has to be
defined, but only if you are running Windows. Additionaly, a shell interpreter (usually msys . exe, which can be
found in most GRASS for Windows distributions) has to be defined and its path set up as well.

By default, the processing framework tries to configure its GRASS connector to use the GRASS distribution that
ships along with QGIS. This should work without problems in most systems, but if you experience problems, you
might have to configure the GRASS connector manually. Also, if you want to use a different GRASS installation,
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you can change that setting and point to the folder where the other version is installed. GRASS 6.4 is needed for
algorithms to work correctly.

Se estd a trabalhar em Linux, s6 necessita de ter a certeza que o GRASS esté corretamente instalado, e pode ser
executado sem problema a partir do console.

GRASS algorithms use a region for calculations. This region can be defined manually using values similar to
the ones found in the SAGA configuration, or automatically, taking the minimum extent that covers all the input
layers used to execute the algorithm each time. If the latter approach is the behaviour you prefer, just check the
Use min covering region option in the GRASS configuration parameters.

The last parameter that has to be configured is related to the mapset. A mapset is needed to run GRASS, and the
processing framework creates a temporary one for each execution. You have to specify if the data you are working
with uses geographical (lat/lon) coordinates or projected ones.

GDAL

No additional configuration is needed to run GDAL algorithms. Since they are already incorporated into QGIS,
the algorithms can infer their configuration from it.

Orfeo Toolbox

Orfeo Toolbox (OTB) algorithms can be run from QGIS if you have OTB installed in your system and you have
configured QGIS properly, so it can find all necessary files (command-line tools and libraries).

As in the case of SAGA, OTB binaries are included in the stand-alone installer for Windows, but they are not
included if you are runing Linux, so you have to download and install the software yourself. Please check the
OTB website for more information.

Once OTB is installed, start QGIS, open the processing configuration dialog and configure the OTB algorithm
provider. In the Orfeo Toolbox (image analysis) block, you will find all settings related to OTB. First, ensure that
algorithms are enabled.

Em seguida, configure o caminho para a pasta onde estdo as ferramentas da linha de comandos OTB e as bibliote-
cas estdo instaladas:

. A normalmente OTB applications folder encaminha para /usr/1ib/otb/applications e OTB com-
mand line tools folder € /usr/bin

« £7 If you use the OSGeo4W installer, then install otb-bin package and enter

C:\0SGeodW\apps\orfeotoolbox\applications as OTB applications folder and

C:\0SGeo4dW\bin as OTB command line tools folder. These values should be configured by de-

fault, but if you have a different OTB installation, configure them to the corresponding values in your

system.

TauDEM

To use this provider, you need to install TauDEM command line tools.

17.14.8 Windows

Please visit the TauDEM homepage for installation instructions and precompiled binaries for 32-bit and 64-bit
systems. IMPORTANT: You need TauDEM 5.0.6 executables. Version 5.2 is currently not supported.
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17.14.9 Linux

There are no packages for most Linux distributions, so you should compile TauDEM by yourself. As TauDEM
uses MPICH2, first install it using your favorite package manager. Alternatively, TauDEM works fine with Open
MPI, so you can use it instead of MPICH2.

Download TauDEM 5.0.6 source code and extract the files in some folder.
Abra o arrquivo 1inearpart.h e depois a linha

#include "mpi.h"

adicione uma nova linha com

#include <stdint.h>

e ira obter

#include "mpi.h"
#include <stdint.h>

Salve as alteracdes e feche o arquivo. Agora abra o arquivo tiffIO.h, encontre a linha #include
"stdint.h" e substitua as entre aspas (*“’) com ‘<>, para que possa obter

#include <stdint.h>

Save the changes and close the file. Create a build directory and cd into it

mkdir build
cd build

Configure your build with the command

CXX=mpicxx cmake —-DCMAKE_INSTALL_PREFIX=/usr/local

and then compile

make

Finally, to install TauDEM into /usr/local/bin, run

sudo make install

17.15 O QGIS Comando

A transformac@o inclui uma ferramenta pratica que permite a execug@o de algoritmos sem ter que usar a caixa de
ferramentas, mas apenas digitando o nome do algoritmo que vocé deseja executar.

Esta ferramenta € conhecida como o comando QGIS, e € apenas uma caixa de texto simples para autocompletar
onde vocé digita o comando que vocé deseja executar.

The Commander is started from the Analysis menu or, more practically, by pressing Shift + Ctrl + M (you
can change that default keyboard shortcut in the QGIS configuration if you prefer a different one). Apart from
executing Processing algorithms, the Commander gives you access to most of the functionality in QGIS, which
means that it gives you a practical and efficient way of running QGIS tasks and allows you to control QGIS with
reduced usage of buttons and menus.

Moreover, the Commander is configurable, so you can add your custom commands and have them just a few
keystrokes away, making it a powerful tool to help you become more productive in your daily work with QGIS.
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Figure 17.29: The QGIS Commander £7

17.15.1 Comandos disponiveis

Os comandos disponiveis no Comando entram nas seguintes categorias:

3

* Algoritmos de processamento. Estes sdo mostrados como
algorithm> “¢.

¢ algoritmo de processamento: <name of the

¢ Menu items. These are shown as Menu item: <menu entry text>. All menus items available
from the QGIS interface are available, even if they are included in a submenu.

* Funcdes Python. Vocé pode criar funcdes Python curtas que serdo depois incluidas na lista de comandos
disponiveis. Elas sdo mostradas como Fungdo: <nome da fungéo>.

Para executar qualquer um dos acima, basta comecar a digitar e, em seguida, selecione o elemento correspondente
da lista de comandos disponiveis que aparece depois de filtrar toda a lista de comandos com o texto que vocé
digitou.

In the case of calling a Python function, you can select the entry in the list, which is pre-
fixed by Function: (for instance, Function: removeall), or just directly type the
function name (‘‘removeall in the previous example). There is no need to add brackets after the func-
tion name.

17.15.2 Criando fun¢ées personalizadas

Custom functions are added by entering the corresponding Python code in the commands . py file that is found
inthe .qgis/sextante/commander directory in your user folder. It is just a simple Python file where
you can add the functions that you need.

The file is created with a few example functions the first time you open the Commander. If you haven’t launched
the Commander yet, you can create the file yourself. To edit the commands file, use your favorite text editor. You
can also use a built-in editor by calling the edit command from the Commander. It will open the editor with the
commands file, and you can edit it directly and then save your changes.

Por exemplo, pode adicionar a seguinte funcdo, que remove todas as camadas:

from ggis.gui import =«

def removeall () :
mapreg = QgsMaplLayerRegistry.instance ()
mapreg.removeAllMapLayers ()

Depois de adicionar a fungdo, ele estard disponivel no Comando, e vocé pode chama-lo digitando removeall.
Nao hd necessidade de fazer nada além de escrever a prépria fungéo.

As funcdes podem receber pardmetros. Adicionar xargs para a sua defini¢do de funcdo para receber argumentos.
Ao chamar a fun¢do do Comando, os pardmetros tém de ser passados separados por espagos.
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Aqui estd um exemplo de uma funcio que carrega uma camada e que tome como parametro o nome do arquivo da
camada para carregar.

import processing

def load(xargs):
processing.load(args([0])

If you want to load the layer in /home /myuser/points.shp, type load /home/myuser/points.shp
in the Commander text box.
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CHAPTER 18

Compositor de Impressao

With the Print Composer you can create nice maps and atlasses that can be printed or saved as PDF-file, an
image or an SVG-file. This is a powerfull way to share geographical information produced with QGIS that can be
included in reports or published.

The Print Composer provides growing layout and printing capabilities. It allows you to add elements such as
the QGIS map canvas, text labels, images, legends, scale bars, basic shapes, arrows, attribute tables and HTML
frames. You can size, group, align, position and rotate each element and adjust the properties to create your layout.
The layout can be printed or exported to image formats, PostScript, PDF or to SVG (export to SVG is not working
properly with some recent Qt4 versions; you should try and check individually on your system). You can save the
layout as a template and load it again in another session. Finally, generating several maps based on a template can
be done through the atlas generator. See a list of tools in table_composer_1:
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Salvar Projeto

Duplicar Compositor
Carregar a partir do modelo
Print or export as PostScript
Exportar como SVG
Reverter a dltima alteragdo
Zoom Total

Aproximar

Refresh View

Pan

Selecionar/ Mover item
Adicionar novo mapa do QGIS no enquadramento do mapa
Adicionar nova etiqueta
Add scale bar to print composition
Adicionar seta

Add an HTML frame
Agrupar itens

Lock Selected Items

Elevar itens selecionados
Trazer para a frente

Alinhar a esquerda

Alinhar ao centro

Alinhar ao topo

Preview Atlas

Previous Feature

Last feature

Export Atlas as Image
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|
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¥

[l ' & 4V B

BT+ T

Novo Compositor
Gerenciar Compositores
Salvar como modelo
Exportar como imagem
Exportar como PDF
Restaurar a dltima alteracao
Zoom to 100%

Afastar

Zoom to specific region
Mover contetido do item
Adicionar imagem
Adicionar nova legenda
Adicionar forma bésica

Adicionar tabela de atributos

Desagrupar itens

Unlock All items

Abaixar itens selecionados
Enviar para trds

Alinhar a direita
Centraliza na vertical
Alinhar ao fundo

First Feature

Next Feature

Print Atlas

Atlas Settings

Tabela 1 do Compositor: Ferramentas do Compositor de Impressdo

Todas as ferramentas do Compositor de Impressao estdo disponiveis nos menus e como icones na barra de ferra-
mentas. A barra de ferramentas pode ser desligada ou ligada usando o botao direito do mouse sobre a barra de
ferramentas.

18.1 Primeiros passos

18.1.1 Abrir um novo Modelo de de Compositor de Impressao

Before you start to work with the Print Composer, you need to load some raster and vector layers in the QGIS
map canvas and adapt their properties to suit your own convenience. After everything is rendered and symbolized
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to your liking, click the ’:ﬁu New Print Composer jcon in the toolbar or choose File — New Print Composer. You will
be prompted to choose a title for the new Composer.

18.1.2 Overview of the Print Composer

Opening the Print Composer provides you with a blank canvas that represents the paper surface when using the
print option. Initially you find buttons on the left beside the canvas to add map composer items; the current QGIS
map canvas, text labels, images, legends, scale bars, basic shapes, arrows, attribute tables and HTML frames. In
this toolbar you also find toolbar buttons to navigate, zoom in on an area and pan the view on the composer and
toolbar buttons to select a map composer item and to move the contents of the map item.

Figure_composer_overview shows the initial view of the Print Composer before any elements are added.

alaska1

Composer Edit View Layout Atlas Settings
== & B B % NepLRS Ooa - @

@ _|50. o e TP kems Command history

| Items ®
T 1
! = - § Iltem

|'§'|

6!

Composition | Item properties | Atlas generation

||_—:E = Composition 3]
a} i v Paper and quality
E Presets | A4 (210x297 mm) - €
1
i 1 width €
H (] E

= Height <

- - |
X - Units
i.S\-'v :

&= Number of pag]s | 1 L =N
4 EX Orientation | Landscape SRES
i Page background | Change...

@ 1 Export resolution | 300 dpi N

| - [] Print as raster

200

["] world file on

» Guides and Grid -

3

¥ 196.102 mm y:-9.35943 mm page: 1 59.4% v

Figure 18.1: Compositor de Impressao )

On the right beside the canvas you find two panels. The upper panel holds the tabs Items and Command History
and the lower panel holds the tabs Composition, Item properties and Atlas generation.

* The Items tab provides a list of all map composer items added to the canvas.

* The Command history tab displays a history of all changes applied to the Print Composer layout. With a
mouse click, it is possible to undo and redo layout steps back and forth to a certain status.

* The Composition tab allows you to set paper size, orientation, the page background, number of pages and

print quality for the output file in dpi. Furthermore, you can also activate the & Print as raster checkbox.
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This means all items will be converted to raster before printing or saving as PostScript or PDF. In this tab,
you can also customize settings for grid and smart guides.

* The Item Properties tab displays the properties for the selected item. Click the Eg SelectMove item jeon to
select an item (e.g., legend, scale bar or label) on the canvas. Then click the Item Properties tab and
customize the settings for the selected item.

* The Atlas generation tab allows you to enable the generation of an atlas for the current Composer and gives
access to its parameters.
* Finally, you can save your print composition with the - Save Project by eon,

In the bottom part of the Print Composer window, you can find a status bar with mouse position, current page
number and a combo box to set the zoom level.

You can add multiple elements to the Composer. It is also possible to have more than one map view or legend or
scale bar in the Print Composer canvas, on one or several pages. Each element has its own properties and, in the
case of the map, its own extent. If you want to remove any elements from the Composer canvas you can do that
with the Delete or the Backspace key.

Ferramentas de Navegacao

To navigate in the canvas layout, the Print Composer provides some general tools:

S
° &',,'!',' Aproximar

i
=

= * Afastar

(]
. (}: Zoom full

_
. 4',1;@ Zoom to 100%

| .
o P/ Refreshview (if yoy find the view in an inconsistent state)

Iy
° ‘{U Pan composer

2T

o @/ Zoom (zoom to a specific region of the Composer)

You can change the zoom level also using the mouse wheel or the combo box in the status bar. If you need to
switch to pan mode while working in the Composer area, you can hold the Spacebar or the the mouse wheel.
With Ctrl+Spacebar, you can temporarily switch to zoom mode, and with Ctr1+Shift+Spacebar, to
zoom out mode.

18.1.3 Sample Session
To demonstrate how to create a map please follow the next instructions.

1. On the left site, select the " £ Addnewmap too]bar button and draw a rectangle on the canvas holding down
the left mouse button. Inside the drawn rectangle the QGIS map view to the canvas.

2. Select the &3 Addnew scalebar 1har button and place the map item with the left mouse button on the Print
Composer canvas. A scalebar will be added to the canvas.

3. Select the 5-g3 Addnewlegend 40]har button and draw a rectangle on the canvas holding down the left mouse
button. Inside the drawn rectangle the legend will be drawn.

4. Select the glg SelecuMove item jeon to select the map on the canvas and move it a bit.
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5. While the map item is still selected you can also change the size of the map item. Click while holding down
the left mouse button, in a white little rectangle in one of the corners of the map item and drag it to a new
location to change it’s size.

6. Click the Item Properties tab on the left lower panel and find the setting for the orientation. Change the

value of the setting Map orientation to ‘15.00° ‘. You should see the orientation of the map item change.

= 4
7. Finally, you can save your print composition with the Save Project by tton,

18.1.4 Print Composer Options

From Settings — Composer Options you can set some options that will be used as default during your work.
» Compositions defaults let you specify the default font to use.

* With Grid appearance, you can set the grid style and its color. There are three types of grid: Dots, Solid
lines and Crosses.

* Grid and guide defaults defines spacing, offset and tolerance of the grid.

18.1.5 Separador de Composicao — Configuracao geral da composicao

No separador Composicdo, pode definir as configuracdes globais a sua composicao.
* You can choose one of the Presets for your paper sheet, or enter your custom width and height.

» Composition can now be divided into several pages. For instance, a first page can show a map canvas, and
a second page can show the attribute table associated with a layer, while a third one shows an HTML frame
linking to your organization website. Set the Number of pages to the desired value. You can choose the

page Orientation and its Exported resolution. When checked, & print as raster means all elements will be
rasterized before printing or saving as PostScript or PDF.

* Grid and guides lets you customize grid settings like spacings, offsets and tolerance to your need. The
tolerance is the maximum distance below which an item is snapped to smart guides.

Snap to grid and/or to smart guides can be enabled from the View menu. In this menu, you can also hide or show
the grid and smart guides.

18.1.6 Composer items common options
Composer items have a set of common properties you will find on the bottom of the Item Properties tab: Position
and size, Rotation, Frame, Background, Item ID and Rendering (See figure_composer_common_1).

* A janela Posicdo e tamanho permite que defina o tamanho e posi¢do da moldura que contém o item. Pode
também escolher que Ponto de referéncia sera configurado nas coordenadas X e Y previamente definidas.

» The Rotation sets the rotation of the element (in degrees).

e The i Frame shows or hides the frame around the label. Use the Frame color and Thickness menus to
adjust those properties.

* Use the Background color menu for setting a background color. With the dialog you can pick a color (see
Color Picker).

» Use the Item ID to create a relationship to other Print Composer items. This is used with QGIS server and
any potential web client. You can set an ID on an item (e.g., a map and a label), and then the web client can
send data to set a property (e.g., label text) for that specific item. The GetProjectSettings command will list
what items and which IDs are available in a layout.

* Rendering mode can be selected in the option field. See Rendering_Mode.

Nota:
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w Position and size
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Height | 42.781 mm HREE
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Reference point [

b Rotation

b [ | Frame

» [ | Background
p Item ID

» Rendering

Figure 18.2: Janela comum das propriedades do item )

¢ If you checked 4 Use live-updating color chooser dialogs in the QGIS general options, the color button
will update as soon as you choose a new color from Color Dialog windows. If not, you need to close the
Color Dialog.

e The €= Dua defined override icon next to a field means that you can associate the field with data in the map item
or use expressions. These are particularly helpful with atlas generation (See atlas_data_defined_overrides).

18.2 Modo de Renderizacao

QGIS now allows advanced rendering for Composer items just like vector and raster layers.

w Rendering

Blending mode | Lighten - €
Transparency o || €
| Exclude item from exports LEN

Figure 18.3: Modo de Renderizacao )

» Transparency '~ : You can make the underlying item in the Composer visible with this
tool. Use the slider to adapt the visibility of your item to your needs. You can also make a precise definition
of the percentage of visibility in the menu beside the slider.

. & Exclude item from exports: You can decide to make an item not visible in all exports. After activating
this checkbox, the item will not be included in PDF’s, prints etc..

* Blending mode: You can achieve special rendering effects with these tools that you previously only may
know from graphics programs. The pixels of your overlaying and underlaying items are mixed through the
settings described below.

— Normal: This is the standard blend mode, which uses the alpha channel of the top pixel to blend with
the pixel beneath it; the colors aren’t mixed.
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— Lighten: This selects the maximum of each component from the foreground and background pixels.
Be aware that the results tend to be jagged and harsh.

— Screen: Light pixels from the source are painted over the destination, while dark pixels are not. This
mode is most useful for mixing the texture of one layer with another layer (e.g., you can use a hillshade
to texture another layer).

— Dodge: Dodge will brighten and saturate underlying pixels based on the lightness of the top pixel. So,
brighter top pixels cause the saturation and brightness of the underlying pixels to increase. This works
best if the top pixels aren’t too bright; otherwise the effect is too extreme.

— Addition: This blend mode simply adds pixel values of one layer with pixel values of the other. In case
of values above 1 (as in the case of RGB), white is displayed. This mode is suitable for highlighting
features.

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

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

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

— Overlay: This mode combines the multiply and screen blending modes. In the resulting picture, light
parts become lighter and dark parts become darker.

— Soft light: This is very similar to overlay, but instead of using multiply/screen it uses color burn/dodge.
This mode is supposed to emulate shining a soft light onto an image.

— Muita luz: Este modo é muito semelhante ao modo de sobreposicdo. E suposto simular a projecdo de
uma luz muito intensa numa imagem.

— Difference: Difference subtracts the top pixel from the bottom pixel, or the other way around, to
always get a positive value. Blending with black produces no change, as the difference with all colors
is zero.

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

18.3 Itens do Compositor

18.3.1 The Map item

Click on the _£2 Addnewmap to0]bar button in the Print Composer toolbar to add the QGIS map canvas. Now, drag
a rectangle onto the Composer canvas with the left mouse button to add the map. To display the current map, you
can choose between three different modes in the map Item Properties tab:

* Retiangulo € a configuracao padrio. Apenas exibe uma caixa vazia com a mensagem ‘O mapa serd impresso
aqui’.

* Cache renders the map in the current screen resolution. If you zoom the Composer window in or out, the
map is not rendered again but the image will be scaled.

* Render means that if you zoom the Composer window in or out, the map will be rendered again, but for
space reasons, only up to a maximum resolution.

Cache is the default preview mode for newly added Print Composer maps.
You can resize the map element by clicking on the @g SelectMove item byon, selecting the element, and dragging

one of the blue handles in the corner of the map. With the map selected, you can now adapt more properties in the
map Iltem Properties tab.
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To move layers within the map element, select the map element, click the Q: Move item content 01 and move the

layers within the map item frame with the left mouse button. After you have found the right place for an item,
you can lock the item position within the Print Composer canvas. Select the map item and use the toolbar
Lock Selected ltems - the Jtems tab to Lock the item. A locked item can only be selected using the Ifems tab. Once

| Unlock All Items

selected you can use the Ifems tab to unlock individual items. The icon will unlock all locked

composer items.

Propriedades principais

The Main properties dialog of the map Item Properties tab provides the following functionalities (see fig-
ure_composer_map_1):

v Main properties

Rectangle =

Scale 2000000 =
Map rotation | 0.00° =8
[ Draw map canvas items

& Lock layers for map item "y

| Lock layer styles For map item

Extents

® controlled by atlas
Grids

Overviews

Position and size
Rotation

& Frame

® Background

Item ID

v vy vy v v v v v v w

Rendering

Figure 18.4: Separador das propriedades da Mapa 6}

* The Preview area allows you to define the preview modes ‘Rectangle’, ‘Cache’ and ‘Render’, as described
above. If you change the view on the QGIS map canvas by changing vector or raster properties, you can
update the Print Composer view by selecting the map element in the Print Composer and clicking the
[Update preview] button.

» O campo Escala [:°°_ <! define a escala manual.

* The field Map rotation |1:°2_<! allows you to rotate the map element content clockwise in degrees. The
rotation of the map view can be imitated here. Note that a correct coordinate frame can only be added with
the default value O and that once you defined a Map rotation it currently cannot be changed.

. & Draw map canvas items lets you show annotations that may be placed on the map canvas in the main
QGIS window.

* You can choose to lock the layers shown on a map item. Check i Lock layers for map item. After this
is checked, any layer that would be displayed or hidden in the main QGIS window will not appear or be
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hidden in the map item of the Composer. But style and labels of a locked layer are still refreshed according
to the main QGIS interface. You can prevent this by using Lock layer styles for map item.

e The -~ button allows you to add quickly all the presets views you have prepared in QGIS. Clicking on

the “® button you will see the list of all the preset views: just select the preset you want to display. The
map canvas will automatically lock the preset layers by enabling the . Lock layers for map item: if you

|
want to unselect the preset, just uncheck the g and press on the " button. See Map Legend to find out

how to create presets views.

Extensoes

The Extents dialog of the map item tab provides the following functionalities (see figure_composer_map_2):

w Extents
Xmin |-1692345.186 =8
Y min |2147609.881 a
X max | 1461497.814 €
¥ max |4731077.020 =8

Set to map canvas extent

View extent in map canvas

Figure 18.5: Janela de Extensdes do Mapa

* The Map extents area allows you to specify the map extent using X and Y min/max values and by clicking
the [Set to map canvas extent] button. This button sets the map extent of the composer map item to the
extent of the current map view in the main QGIS application. The button [View extent in map canvas]
does exactly the opposite, it updates the extent of the map view in the QGIS application to the extent of the
composer map item.

If you change the view on the QGIS map canvas by changing vector or raster properties, you can update the Print
Composer view by selecting the map element in the Print Composer and clicking the [Update preview] button in
the map Item Properties tab (see figure_composer_map_1).

Grids

The Grids dialog of the map Item Properties tab provides the possibility to add several grids to a map item.
* With the plus and minus button you can add or remove a selected grid.
» With the up and down button you can move a grid in the list and set the drawing priority.

When you double click on the added grid you can give it another name.

w Grids

» & Draw"Grid 1" grid

Figure 18.6: Map Grids Dialog A
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After you have added a grid, you can activate the checkbox = Show grid to overlay a grid onto the map element.
Expand this option to provide a lot of configuration options, see Figure_composer_map_4.
v [ Draw "Grid 1" grid
Grid type Solid =
CRS change...
Interval units | Map unit =

X 500000.0000000000¢

Interval
Y 500000.0000000000( .
X 0.000000000000

Offset
¥ 0.000000000000

Line style — change...

Blend mode |Normal =
» Grid frame

P & Draw coordinates

Figure 18.7: Draw Grid Dialog O

As grid type, you can specify to use a ‘Solid’, ‘Cross’, ‘Markers’ or ‘Frame and annotations only’. ‘Frame and
annotations only’ is especially useful when working with rotated maps or reprojected grids. In the devisions
section of the Grid Frame Dialog mentioned below you then have a corresponding setting. Symbology of the grid
can be chosen. See section Rendering Mode. Furthermore, you can define an interval in the X and Y directions,
an X and Y offset, and the width used for the cross or line grid type.

w Grid frame

Frame style No frame =

Figure 18.8: Grid Frame Dialog )

* There are different options to style the frame that holds the map. Following options are available: No Frame,
Zebra, Interior ticks, Exterior ticks, Interior and Exterior ticks and Lineborder.

» With ‘LatitudeY/ only’ and ‘Longitude/X only’ setting in the devisions section you have the possibility to
prevent a mix of latitude/y and longitude/x coordinates showing on a side when working with rotated maps
or reprojected grids.

* Advanced rendering mode is also available for grids (see section Rendering_mode).

e The . Draw coordinates checkbox allows you to add coordinates to the map frame. You can choose
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the annotation numeric format, the options range from decimal to degrees, minute and seconds, with or
without suffix, and aligned or not. You can choose which annotation to show. The options are: show all,
latitude only, longitude only, or disable(none). This is useful when the map is rotated. The annotation can
be drawn inside or outside the map frame. The annotation direction can be defined as horizontal, vertical
ascending or vertical descending. In case of map rotation you can Finally, you can define the annotation
font, the annotation font color, the annotation distance from the map frame and the precision of the drawn

coordinates.
v [ Draw coordinates

Format Decimal =

Left Show all =
Outside frame =
Vertical ascending =

Right Show all =
Outside frame =
Vertical ascending =

Top Show all =
Outside frame =
Horizontal =

Bottom Show all =
Outside frame =
Horizontal =

Font Font...

Font color | -

g’;;agg;t; 1.00 mm i

Coc-rldlinate 0

precision

Figure 18.9: Grid Draw Coordinates dialog )

Overviews

The Overviews dialog of the map Item Properties tab provides the following functionalities:

You can choose to create an overview map, which shows the extents of the other map(s) that are available in the
composer. First you need to create the map(s) you want to include in the overview map. Next you create the map
you want to use as the overview map, just like a normal map.

* With the plus and minus button you can add or remove an overview.
* With the up and down button you can move an overview in the list and set the drawing priority.

Open Overviews and press the green plus icon-button to add an overview. Initially this overview is named
‘Overview 1’ (see Figure_composer_map_7). You can change the name when you double-click on the overview
item in the list named ‘Overview 1’ and change it to another name.

When you select the overview item in the list you can customize it.

e The o Draw “<name_overview>" overview needs to be activated to draw the extent of selected map
frame.
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w Overviews

gL

o) = e 4

Overview 1

v [ Draw "Overview 1" overview

Map frame Map 0 =
Frame style Change...
Blending mode | Multiply s

Invert overview

Center on overview

Figure 18.10: Map Overviews Dialog )

e The Map frame combo list can be used to select the map item whose extents will be drawn on the present
map item.

* The Frame Style allows you to change the style of the overview frame.

* The Blending mode allows you to set different transparency blend modes. See Rendering_Mode.

* The g Invert overview creates a mask around the extents when activated: the referenced map extents are
shown clearly, whereas everything else is blended with the frame color.

e The & Center on overview puts the extent of the overview frame in the center of the overview map. You
can only activate one overview item to center, when you have added several overviews.

18.3.2 The Label item

: i ) ) i
To add a label, click the &3 Addlabel jeon  place the element with the left mouse button on the Print Composer
canvas and position and customize its appearance in the label Item Properties tab.

The Item Properties tab of a label item provides the following functionality for the label item (see Fig-
ure_composer_label):

Propriedades principais

* The main properties dialog is where the text (HTML or not) or the expression needed to fill the label is
added to the Composer canvas.

e Labels can be interpreted as HTML code: check . Render as HTML. You can now insert a URL, a
clickable image that links to a web page or something more complex.

* You can also insert an expression. Click on [Insert an expression] to open a new dialog. Build an ex-
pression by clicking the functions available in the left side of the panel. Two special categories can be
useful, particularly associated with the atlas functionality: geometry functions and records functions. At the
bottom, a preview of the expression is shown.

Appearance

* Define Font by clicking on the [Font...] button or a Font color selecting a color using the color selection
tool.
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w Main properties

West Alaska
Nome Region

| Render as HTML

Insert an expression...

¥ Appearance

Font...
Font color I -
Horizontal margin | 5.00 mm -
Vertical margin -2.00 mm .

Horizontal alignment

Left @ Center () Right
Vertical alignment

Top @ Middle () Bottom

Figure 18.11: Separador das propriedades da Etiqueta A

* You can specify different horizontal and vertical margins in mm. This is the margin from the edge of the
composer item. The label can be positioned outside the bounds of the label e.g. to align label items with
other items. In this case you have to use negative values for the margin.

» Using the Alignment is another way to position your label. Note that when e.g. using the Horizontal
alignment in W2/ Center Position the Horizontal margin feature is disabled.

18.3.3 The Image item

To add an image, click the Sy Addimage joon place the element with the left mouse button on the Print Composer
canvas and position and customize its appearance in the image Item Properties tab.

The picture Item Properties tab provides the following functionalities (see figure_composer_image_1):
You first have to select the image you want to display. There are several ways to set the image source in the Main

properties area.

1. Use the browse button ' of image source to select a file on your computer using the browse dialog. The
browser will start in the SVG-libraries provided with QGIS. Besides SVG, you can also select other image
formats like . png or . jpg.

2. You can enter the source directly in the image source text field. You can even provide a remote URL-address
to an image.

3. From the Search directories area you can also select an image from loading previews ... to set the image
source.

4. Use the data defined button € to set the image source from a record or using a regular expression.

With the Resize mode option, you can set how the image is displayed when the frame is changed, or choose to
resize the frame of the image item so it matches the original size of the image.

You can select one of the following modes:
» Zoom: Enlarges the image to the frame while maintaining aspect ratio of picture.

« Stretch: Stretches image to fit inside the frame, ignores aspect ratio.
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w Main properties
Image source
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Resize mode

Zoom =
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w Search directories

Loading previews...
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Jusrf/share/qqgis/svg s

Remove Add...

w Image rotation
0.00°

| sync with map
Figure 18.12: Separador Propriedades do Item da Imagem A

* Clip: Use this mode for raster images only, it sets the size of the image to original image size without scaling
and the frame is used to clip the image, so only the part of the image inside the frame is visible.

* Zoom and resize frame: Enlarges image to fit frame, then resizes frame to fit resultant image.
* Resize frame to image size: Sets size of frame to match original size of image without scaling.

Selected resize mode can disable the item options ‘Placement’ and ‘Image rotation’. The Image rotation is active
for the resize mode “Zoom’ and ‘Clip’.

With Placement you can select the position of the image inside it’s frame. The Search directories area allows
you to add and remove directories with images in SVG format to the picture database. A preview of the pictures
found in the selected directories is shown in a pane and can be used to select and set the image source.

Images can be rotated with the Image rotation field. Activating the & Sync with map checkbox synchronizes
the rotation of a picture in the QGIS map canvas (i.e., a rotated north arrow) with the appropriate Print Composer
image.

It is also possible to select a north arrow directly. If you first select a north arrow image from Search directories

and then use the browse button ' of the field Image source, you can now select one of the north arrow from
the list as displayed in figure_composer_image_2.

Nota: Many of the north arrows do not have an ‘N’ added in the north arrow, this is done on purpose for languages
that do not use an ‘N’ for North, so they can use another letter.

18.3.4 The Legend item

To add a map legend, click the =gz Addnewlegend joon place the element with the left mouse button on the Print
Composer canvas and position and customize the appearance in the legend Item Properties tab.
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Arrow_01 Arrow_02 Arrow_03 Arrow_04 Arrow_05 Arrow_06

@ )Y %4
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MNorthArrow_1  MNorthArrow_2  NorthArrow_3 NerthArrow_4 NorthArrow 5 MorthArrow_6

NorthArrow 7  MNorthArrow 8 NorthArrow 9 MorthArrow_10 NorthArrow_11
Figure 18.13: North arrows available for selection in provided SVG library
The Item properties of a legend item tab provides the following functionalities (see figure_composer_legend_1):

Propriedades principais
The Main properties dialog of the legend Item Properties tab provides the following functionalities (see fig-
ure_composer_legend_2):
In Main properties you can:
» Change the title of the legend.
* Set the title alignment to Left, Center or Right.
* You can choose which Map item the current legend will refer to in the select list.

* You can wrap the text of the legend title on a given character.

Itens Legenda

The Legend items dialog of the legend Item Properties tab provides the following functionalities (see fig-
ure_composer_legend_3):

* The legend will be updated automatically if i Auto-update is checked. When Auto-update is unchecked
this will give you more control over the legend items. The icons below the legend items list will be activated.

* The legend items window lists all legend items and allows you to change item order, group layers, remove
and restore items in the list, edit layer names and add a filter.

— The item order can be changed using the [Up] and [Down] buttons or with ‘drag-and-drop’ function-
ality. The order can not be changed for WMS legend graphics.

— Use the [Add group] button to add a legend group.

— Use the [plus] and [minus] button to add or remove layers.
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Item properties 3]
Legend

v

Main properties
Legend items

Fonts

Columns

Symbol

WMS LegendGraphic
Spacing

Position and size
Rotation

Frame
& Background

Item ID

v v v v ¥ v v v v v v w

Rendering

Figure 18.14: Propriedades do Separador da Legenda 16}

w Main properties

Title Legend
Title alignment: | Center 3
Map |Map 1 =

Wrap text on

Figure 18.15: Janela das Propriedades principais da Legenda o)

w Legend items

["] Auto update | Update all |

* popp
£3 airports l |
majrivers
regions =

Figure 18.16: Legenda da Janela dos itens da Legenda )
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— The [Edit] button is used to edit the layer-, groupname or title, first you need to select the legend item.
— The [Sigma] button adds a feature count for each vector layer.

— Use the [filter] button to filter the legend by map content, only the legend items visible in the map will
be listed in the legend.

After changing the symbology in the QGIS main window, you can click on [Update All] to adapt the
changes in the legend element of the Print Composer.

Fonts, Columns, Symbol

The Fonts, Columns and Symbol dialogs of the legend Item Properties tab provide the following functionalities
(see figure_composer_legend_4):

w Fonts

Title Font...
Subgroup fonk...
Group font...

Item Fonk...

Font color | ~

w Columns
Count |3 -
& Equal column widths
Split layers

w Symbol
Symbol width | 7.00 mm -

symbeol height | 4.00 mm -
Figure 18.17: Legenda da Janela Fontes, Colunas, Simbolos e Espacamento A

* Pode mudar a fonte do titulo, grupo, subgrupo, e item (camada) no item legenda. Clique no botdo da
categoria para abrir a janela de Selecionar fonte.

* You provide the labels with a Color using the advanced color picker, however the selected color will be
given to all font items in the legend..

* Legend items can be arranged over several columns. Set the number of columns in the Count 1:2°_<! field.
= Equal column widths sets how legend columns should be adjusted.

— The 4 Split layers option allows a categorized or a graduated layer legend to be divided between
columns.

* You can change the width and height of the legend symbol in this dialog.

WMS LegendGraphic and Spacing

The WMS LegendGraphic and Spacing dialogs of the legend Item Properties tab provide the following function-
alities (see figure_composer_legend_5):

When you have added a WMS layer and you insert a legend composer item, a request will be send to the WMS
server to provide a WMS legend. This Legend will only be shown if the WMS server provides the GetLegend-
Graphic capability. The WMS legend content will be provided as a raster image.
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w» WMS LegendGraphic
Legend width | 50.00 mm -

Legend height | 25.00 mm

w Spacing
Title space 2.00 mm
Group Space 2.00 mm
Subgroup space | 2.00 mm
Symbol space 2.00 mm
Icon label space | 2.00 mm
Box space 2.00 mm

Column space | 4.00 mm
Figure 18.18: WMS LegendGraphic Dialogs 6}

WMS LegendGraphic is used to be able to adjust the Legend width and the Legend height of the WMS legend
raster image.

Spacing around title, group, subgroup, symbol, icon label, box space or column space can be customized through
this dialog.

18.3.5 The Scale Bar item

To add a scale bar, click the & Addnewscalebar joon place the element with the left mouse button on the Print
Composer canvas and position and customize the appearance in the scale bar Item Properties tab.

The Item properties of a scale bar item tab provides the following functionalities (see fig-

ure_composer_scalebar_1):

Item properties £3]
Scalebar

v

Main properties
Units

Segments
Display

Fonts and colors
Position and size
Rotation

| Frame

& Background

Item ID

v v ¥ v ¥ ¥ v v v w

Rendering

Figure 18.19: Scale Bar Item properties Tab 6}
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Propriedades principais

The Main properties dialog of the scale bar Item Properties tab provides the following functionalities (see fig-
ure_composer_scalebar_2):

w Main properties

Map Map 0 -

4

Style |Line Ticks Up =

Figure 18.20: Scale Bar Main properties Dialog )

* First, choose the map the scale bar will be attached to.

* Then, choose the style of the scale bar. Six styles are available:
— Single box and Double box styles, which contain one or two lines of boxes alternating colors.
— Middle, Up or Down line ticks.

— Numeric, where the scale ratio is printed (i.e., 1:50000).

Unidades e Segmentos

The Units and Segments dialogs of the scale bar Item Properties tab provide the following functionalities (see
figure_composer_scalebar_3):

w Units

Meters =

L]

Label km

Map units per bar unit | 1000.00 -

v Segments
Segments | left 2 Z| |right4 -
Size 500000.00 units -

Height 3mm -

Figure 18.21: Scale Bar Units and Segments Dialogs A

In these two dialogs, you can set how the scale bar will be represented.

* Select the map units used. There are four possible choices: Map Units is the automated unit selection;
Meters, Feet or Nautical Miles force unit conversions.

e The Label field defines the text used to describe the units of the scale bar.

» The Map units per bar unit allows you to fix the ratio between a map unit and its representation in the scale
bar.

* You can define how many Segments will be drawn on the left and on the right side of the scale bar, and how
long each segment will be (Size field). Height can also be defined.
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w Display
Box margin 1.00 mm -

Labels margin | 3.00 mm -

Line width 1.00 mm -
Join skyle “

Cap style H square :
Alignment Left =

Figure 18.22: Scale Bar Display A

Display

The Display dialog of the scale bar Item Properties tab provide the following functionalities (see fig-
ure_composer_scalebar_4):

You can define how the scale bar will be displayed in its frame.

Box margin : space between text and frame borders
Labels margin : space between text and scale bar drawing
Line width : line widht of the scale bar drawing

Join style : Corners at the end of scalebar in style Bevel, Rounded or Square (only available for Scale bar
style Single Box & Double Box)

Cap style : End of all lines in style Square, Round or Flat (only available for Scale bar style Line Ticks Up,
Down and Middle)

Alignment : Puts text on the left, middle or right side of the frame (works only for Scale bar style Numeric)

Fonts and colors

The Fonts and colors dialog of the scale bar Item Properties tab provide the following functionalities (see fig-
ure_composer_scalebar_5):

w Fonts and colors

Fonk...
Font color I -
Fill color I -
Secondary Fill color v

Stroke color I -

Figure 18.23: Scale Bar Fonts and colors Dialogs 4)

You can define the fonts and colors used for the scale bar.

Use the [Font] button to set the font
Font color: set the font color
Fill color: set the first fill color

Secondary fill color: set the second fill color
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e Stroke color: set the color of the lines of the Scale Bar

Fill colors are only used for scale box styles Single Box and Double Box. To select a color you can use the list
option using the dropdown arrow to open a simple color selection option or the more advanced color selection
option, that is started when you click in the colored box in the dialog.

18.3.6 The Basic Shape Items

To add a basic shape (ellipse, rectangle, triangle), click the [7= Addbasic shape joon or the /7 nd amow icon, place
the element holding down the left mouse. Customize the appearance in the Item Properties tab.

When you also hold down the Shift key while placing the basic shape you can create a perfect square, circle or

triangle.

Item properties ®
Shape

w Main properties
Rectangle =

Corner radius | 0.00 mm

Style []change...
p Position and size
p Rotation

p ltemID

p Rendering
Figure 18.24: Separador de propriedades da Forma s}

The Shape item properties tab allows you to select if you want to draw an ellipse, rectangle or triangle inside the
given frame.

You can set the style of the shape using the advanced symbol style dialog with which you can define its outline
and fill color, fill pattern, use markers etcetera.

For the rectangle shape, you can set the value of the corner radius to round of the corners.

Nota: Unlike other items, you can not style the frame or the background color of the frame.

18.3.7 The Arrow item

To add an arrow, click the 7 Ada Ao icon, place the element holding down the left mouse button and drag a line
to draw the arrow on the Print Composer canvas and position and customize the appearance in the scale bar lrem
Properties tab.

When you also hold down the Shift key while placing the arrow, it is placed in an angle of exactly 45° .

The arrow item can be used to add a line or a simple arrow that can be used, for example, to show the relation
between other print composer items. To create a north arrow, the image item should be considered first. QGIS
has a set of North arrows in SVG format. Furthermore you can connect an image item with a map so it can rotate
automatically with the map (see the_image_item).

Item Properties

The Arrow item properties tab allows you to configure an arrow item.
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Item properties
Arrow

w Main properties

== Line style...

w Arrow markers
@® Default None SVG

Arrow outline color | NG -
Arrow fill color I -

Arrow outline width | 1.00 mm
Arrow head width 4.00 mm
Start marker

End marker
Figure 18.25: Separador das propriedades da Seta )

The [Line style ...] button can be used to set the line style using the line style symbol editor.
In Arrows markers you can select one of three radio buttons.
* Default : To draw a regular arrow, gives you options to style the arrow head
* None : To draw a line without arrow head
* SVG Marker : To draw a line with an SVG Start marker and/or End marker
For Default Arrow marker you can use following options to style the arrow head.
* Arrow outline color : Set the outline color of the arrow head
* Arrow fill color : Set the fill color of the arrow head
e Arrow outline width : Set the outline width of the arrow head
» Arrow head width: Set the size of the arrow head
For SVG Marker you can use following options.
e Start marker : Choose an SVG image to draw at the beginning of the line
* End marker : Choose an SVG image to draw at the end of the line
* Arrow head width: Sets the size of Start and/or End marker

SVG images are automatically rotated with the line. The color of the SVG image can not be changed.

18.3.8 The Attribute Table item

It is possible to add parts of a vector attribute table to the Print Composer canvas: Click the Add auribute table
icon, place the element with the left mouse button on the Print Composer canvas, and position and customize the
appearance in the Item Properties tab.

The Item properties of an attribute table item tab provides the following functionalities (see fig-
ure_composer_table_1):

Propriedades principais

The Main properties dialogs of the attribute table Item Properties tab provide the following functionalities (see
figure_composer_table_2):
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Item properties E3]
Attribute table

b

Main properties
Feature filtering
Appearance

show grid

Fonts and text styling
Frames

Position and size
Rotation

[ Frame
Background

ltem 1D

vy vy vy v vy v v v v v v

Rendering

Figure 18.26: Attribute table Item properties Tab A

w Main properties

Source | Layer features =

L3

Layer | . airports

Refresh table data

Attributes...

Figure 18.27: Attribute table Main properties Dialog A
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* For Source you can normally select only ‘Layer features’.

* With Layer you can choose from the vector layers loaded in the project.

The button [Refresh table data] can be used to refresh the table when the actual contents of the table has

changed.

* In case you activated the IiGenemte an atlas option in the Atlas generation tab, there are two additional
Source possible: ‘Current atlas feature’ (see figure_composer_table_2b) and ‘Relation children’ (see fig-
ure_composer_table_2c). Choosing the ‘Current atlas feature’ you won’t see any option to choose the layer,
and the table item will only show a row with the attributes from the current feature of the atlas coverage
layer. Choosing ‘Relation children’, an option with the relation name will show up. The ‘Relation children’
option can only be used if you have defined a relation using your atlas coverage layer as parent, and it will
show the children rows of the atlas coverage layer’s current feature (for further information about the atlas
generation see atlasgeneration).

w Main properties
Source Current atlas feature =
Refresh table data

Attributes...

Figure 18.28: Attribute table Main properties for ‘Current atlas feature’ )

w Main properties
Source Relation children =
Relation airports_by_region =
Refresh table data

Attributes...

Figure 18.29: Attribute table Main properties for ‘Relation children’ )

¢ The button [Attributes...] starts the Select attributes menu, see figure_composer_table_3, that can be used
to change the visible contents of the table. After making changes use the [OK] button to apply changes to
the table.

In the Columns section you can:

Remove an attribute, just select an attribute row by clicking anywhere in a row and press the minus
button to remove the selected attribute.

Add a new attribute use the plus button. At the end a new empty row appears and you can select empty
cell of the column A#tribute. You can select a field attribute from the list or you can select to build a

new attribute using a regular expression ( & button). Of course you can modify every already existing
attribute by means of a regular expression.

Use the up and down arrows to change the order of the attributes in the table.
Select a cel in the Headings column to change the Heading, just type in a new name.
Select a cel in the Alignment column and you can choose between Left, Center or Right alignment.

Select a cel in the Width column and you can change it from Automatic to a width in mm, just type a
number. When you want to change it back to Automatic, use the cross.

The [Reset] button can always be used to restore it to the original attribute settings.

In the Sorting section you can:
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— Add an attribute to sort the table with. Select an attribute and set the sorting order to ‘Ascending’ or
‘Descending’ and press the plus button. A new line is added to the sort order list.

— select a row in the list and use the up and down button to change the sort priority on attribute level.

— use the minus button to remove an attribute from the sort order list.

Select attributes

Columns
Attribute Heading Alignment
o -
1 ELEV||'m’ Elevation Left
2 IKO KO Left
3 NAME NAME Left
Al v & = Reset
Sorting
NA3 * | |Ascending  * &
Attribute Sort Order
0 NAME Ascending

Cancel oK

Figure 18.30: Janela Secdo de atributos da tabela de atributos )

Feature filtering

The Feature filtering dialogs of the attribute table Item Properties tab provide the following functionalities (see
figure_composer_table_4):
¥ Feature filtering
Maximum rows | 17 -
& show only visible Features

Composer map | Map 1 &

4

[] Filter with

e
(ar)

Figure 18.31: Attribute table Feature filtering Dialog s}

You can:

* Define the Maximum rows to be displayed.
* Activate .4 Remove duplicate rows from table to show unique records only.

* Activate 4 Show only visible features within a map and select the corresponding Composer map to display
the attributes of features only visible on selected map.

* Activate 4 Show only features intersecting Atlas feature is only available when & Generate an atlas is
activated. When activated it will show a table with only the features shown on the map of that particular
page of the atlas.
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* Activate g Filter with and provide a filter by typing in the input line or insert a regular expression using

the given € expression button. A few examples of filtering statements you can use when you have loaded
the airports layer from the Sample dataset:

- ELEV > 500
- NAME = ’'ANIAK’
— NAME NOT LIKE ’'AN%

regexp_match( attribute( S$currentfeature, 'USE’ ) , "[1i]')

The last regular expression will include only the arpoirts that have a letter ‘i’ in the attribute field ‘USE’.

Appearance

The Appearance dialogs of the attribute table Item Properties tab provide the following functionalities (see fig-
ure_composer_table_5):

w Appearance

—| Show empty rows

Cell margins 1.00 mm .
Display header On first frame =
Empty tables Draw headers only =
Background color -

Figure 18.32: Attribute table appearance Dialog 6}

Click & Show empty rows to make empty entries in the attribute table visible.

With Cell margins you can define the margin around text in each cell of the table.

* With Display header you can select from a list one of ‘On first frame’, ‘On all frames’ default option, or
‘No header’.

* The option Empty table controls what will be displayed when the result selection is empty.

— Draw headers only, will only draw the header except if you have choosen ‘No header’ for Display
header.

Hide entire table, will only draw the background of the table. You can activate g Don’t draw
background if frame is empty in Frames to completely hide the table.

Draw empty cells, will fill the attribute table with empty cells, this option can also be used to provide
additional empty cells when you have a result to show!

Show set message, will draw the header and adds a cell spanning all columns and display a message
like “No result’ that can be provided in the option Message to display

* The option Message to display is only activated when you have selected Show set message for Empty table.
The message provided will be shown in the table in the first row, when the result is an empty table.

» With Background color you can set the background color of the table.

Show grid

The Show grid dialog of the attribute table Item Properties tab provide the following functionalities (see fig-
ure_composer_table_6):
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v [ show grid
Stroke width | 0.50 mm -

Color ([

Figure 18.33: Attribute table Show grid Dialog 6}

* Activate 4 Show grid when you want to display the grid, the outlines of the table cells.
» With Stroke width you can set the thickness of the lines used in the grid.

» The Color of the grid can be set using the color selection dialog.

Fonts and text styling

The Fonts and text styling dialog of the attribute table Item Properties tab provide the following functionalities
(see figure_composer_table_7):

+ Fonts and text styling

Table heading
Font Choose font...

Color N | -

Alignment | Follow column alignment s

Table contents

Font Choose font...

Color | ~

Figure 18.34: Attribute table Fonts and text styling Dialog )

* You can define Font and Color for Table heading and Table contents.

e For Table heading you can additionally set the Alignment and choose from Follow column align-
ment, Left, Center or Right. The column alignment is set using the Select Attributes dialog (see Fig-
ure_composer_table_3 ).

Frames

The Frames dialog of the attribute table Item Properties tab provide the following functionalities (see fig-
ure_composer_table_8):

w Frames

Resize mode | Use existing frames

4

Add Frame

| Don't export page if frame is empty

| Don't draw background if frame is empty

Figure 18.35: Attribute table Frames Dialog s}
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* With Resize mode you can select how to render the attribute table contents:
— Use existing frames displays the result in the first frame and added frames only.

— Extent to next page will create as many frames (and corresponding pages) as necessary to display the
full selection of attribute table. Each frame can be moved around on the layout. If you resize a frame,
the resulting table will be divided up between the other frames. The last frame will be trimmed to fit
the table.

— Repeat until finished will also create as many frames as the Extend to next page option, except all
frames will have the same size.

¢ Use the [Add Frame] button to add another frame with the same size as selected frame. The result of the
table that will not fit in the first frame will continue in the next frame when you use the Resize mode Use
existing frames.

e Activate . Don’t export page if frame is empty prevents the page to be exported when the table frame has
no contents. This means all other composer items, maps, scalebars, legends etc. will not be visible in the
result.

* Activate . Don’t draw background if frame is empty prevents the background to be drawn when the table
frame has no contents.

18.3.9 The HTML frame item

It is possible to add a frame that displays the contents of a website or even create and style your own HTML page
and display it!

¢
Click the “g AdHIMLframe 5065 place the element by dragging a rectangle holding down the left mouse but-
ton on the Print Composer canvas and position and customize the appearance in the Item Properties tab (see
figure_composer_html_1).

Item properties E3]
HTML frame

v

HTML Source

Frames

[ use smart page breaks
User stylesheet

Position and size

Rotation
Frame

& Background

Item ID

b A A . A A . . A

Rendering

Figure 18.36: HTML frame, the item properties Tab )

HTML Source
As an HTML source, you can either set a URL and activate the URL radiobutton or enter the HTML source
directly in the textbox provided and activate the Source radiobutton.

The HTML Source dialog of the HTML frame Item Properties tab provides the following functionalities (see
figure_composer_html_2):
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w» HTML Source
@® URL mE=

Source:

& Evaluate QGIS expressions in HTML source

Refresh HTML
Figure 18.37: HTML frame, the HTML Source properties )

* In URL you can enter the URL of a webpage you copied from your internet browser or select an HTML file

using the browse button ' . There is also the option to use the Data defined override button, to provide
an URL from the contents of an attribute field of a table or using a regular expression.

* In Source you can enter text in the textbox with some HTML tags or provide a full HTML page.

¢ The [insert an expression] button can be used to insert an expression like [$Year ($Snow) %] in the
Source textbox to display the current year. This button is only activated when radiobutton Source is selected.
After inserting the expression click somewhere in the textbox before refreshing the HTML frame, otherwise
you will lose the expression.

* Activate ) Evaluate QGIS expressions in HTML code to see the result of the expression you have included,
otherwise you will see the expression instead.

¢ Use the [Refresh HTML] button to refresh the HTML frame(s) to see the result of changes.
Frames

The Frames dialog of the HTML frame Item Properties tab provides the following functionalities (see fig-
ure_composer_html_3):

w Frames

L]

Resize mode | Use existing frames
Add Frame
Don't export page if frame is empky

Don't draw background if frame is empkty

Figure 18.38: HTML frame, the Frames properties A

* With Resize mode you can select how to render the HTML contents:
— Use existing frames displays the result in the first frame and added frames only.

— Extent to next page will create as many frames (and corresponding pages) as necessary to render the
height of the web page. Each frame can be moved around on the layout. If you resize a frame, the
webpage will be divided up between the other frames. The last frame will be trimmed to fit the web
page.

— Repeat on every page will repeat the upper left of the web page on every page in frames of the same
size.

— Repeat until finished will also create as many frames as the Extend to next page option, except all
frames will have the same size.
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* Use the [Add Frame] button to add another frame with the same size as selected frame. If the HTML page
that will not fit in the first frame it will continue in the next frame when you use Resize mode or Use existing
frames.

e Activate A Don’t export page if frame is empty prevents the map layout from being exported when the
frame has no HTML contents. This means all other composer items, maps, scalebars, legends etc. will not
be visible in the result.

e Activate Cif Don’t draw background if frame is empty prevents the HTML frame being drawn if the frame
is empty.

Use smart page breaks and User style sheet

The Use smart page breaks dialog and Use style sheet dialog of the HTML frame Item Properties tab provides the
following functionalities (see figure_composer_html_4):

w [ Use smart page breaks

Maximum distance | 10.0 mm -

v User stylesheet

Figure 18.39: HTML frame, Use smart page breaks and User stylesheet properties A

* Activate 4 Use smart page breaks to prevent the html frame contents from breaking mid-way a line of text
so it continues nice and smooth in the next frame.

* Set the Maximum distance allowed when calculating where to place page breaks in the html. This distance
is the maximum amount of empty space allowed at the bottom of a frame after calculating the optimum
break location. Setting a larger value will result in better choice of page break location, but more wasted
space at the bottom of frames. This is only used when Use smart page breaks is activated.

e Activate ) User stylesheet to apply HTML styles that often is provided in cascading style sheets. An
example of style code is provide below to set the color of <h1> header tag to green and set the font and
fontsize of text included in paragraph tags <p>.

hl {color: #00ff00;
}

p {font-family: "Times New Roman", Times, serif;
font-size: 20px;

}

* Use the [Update HTML] button to see the result of the stylesheet settings.

18.4 Manage items

18.4.1 Size and position

Each item inside the Composer can be moved/resized to create a perfect layout. For both operations the first step is

to activate the Slg SelectMove item 6] and to click on the item; you can then move it using the mouse while holding
the left button. If you need to constrain the movements to the horizontal or the vertical axis, just hold the Shift
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while moving the mouse. If you need a better precision, you can move a selected item using the Arrow keys
on the keyboard; if the movement is too slow, you can speed up it by holding Shift.

A selected item will show squares on its boundaries; moving one of them with the mouse, will resize the item
in the corresponding direction. While resizing, holding Shift will maintain the aspect ratio. Holding A1t will
resize from the item center.

The correct position for an item can be obtained using snapping to grid or smart guides. Guides are set by clicking
and dragging in the rulers. Guides are moved by clicking in the ruler, level with the guide and dragging to a new
place. To delete a guide move it off the canvas. If you need to disable the snap on the fly just hold Ctr1 while
moving the mouse.

You can choose multiple items with the Eg SelectMove item by tton, Just hold the Shi ft button and click on all the
items you need. You can then resize/move this group just like a single item.

Once you have found the correct position for an item, you can lock it by using the items on the toolbar or ticking
the box next to the item in the Items tab. Locked items are not selectable on the canvas.

Locked items can be unlocked by selecting the item in the Items tab and unchecking the tickbox or you can use
the icons on the toolbar.

To unselect an item, just click on it holding the Shi ft button.

Inside the Edit menu, you can find actions to select all the items, to clear all selections or to invert the current
selection.

18.4.2 Alignment

Raising or lowering functionalities for elements are inside the Raise selected items y]]-down menu. Choose an

element on the Print Composer canvas and select the matching functionality to raise or lower the selected element
compared to the other elements (see table_composer_1). This order is shown in the Items tab. You can also raise
or lower objects in the Items tab by clicking and dragging an object’s label in this list.

There are several alignment functionalities available within the [ Atgn setectea tems pull-down menu (see ta-
ble_composer_1). To use an alignment functionality, you first select some elements and then click on the matching
alignment icon. All selected elements will then be aligned within to their common bounding box. When moving
items on the Composer canvas, alignment helper lines appear when borders, centers or corners are aligned.

18.4.3 Copy/Cut and Paste items

The print composer includes actions to use the common Copy/Cut/Paste functionality for the items in the layout.
As usual first you need to select the items using one of the options seen above; at this point the actions can be
found in the Edit menu. When using the Paste action, the elements will be pasted according to the current mouse
position.

Nota: HTML items can not be copied in this way. As a workaround, use the [Add Frame] button in the Item
Properties tab.

18.5 Ferramentas de Reverter e Restaurar

During the layout process, it is possible to revert and restore changes. This can be done with the revert and restore
tools:

. C;:-' Revert last change

P

e &' Restore last change
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Figure 18.40: Linhas Guia de alinhamento no Compositor de Impressao o)
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This can also be done by mouse click within the Command history tab (see figure_composer_29).

Command history 3]

Scalebar segment size
Item deleted

Change item position
Change item position
Map added

Item z-order changed
Change item position

Man srale rhannad

Figure 18.41: Histérico de comandos no Compositor de Impressao A

18.6 Geracao de Atlas

The Print Composer includes generation functions that allow you to create map books in an automated way. The
concept is to use a coverage layer, which contains geometries and fields. For each geometry in the coverage layer,
a new output will be generated where the content of some canvas maps will be moved to highlight the current
geometry. Fields associated with this geometry can be used within text labels.

Every page will be generated with each feature. To enable the generation of an atlas and access generation
parameters, refer to the Atlas generation tab. This tab contains the following widgets (see Figure_composer_atlas):

Atlas generation ®
& Generate an atlas

w Configuration

Coverage layer ~

| Hidden coverage layer

| Filter with

w Output
Output filename expression

'output_'||Sfeature £
_| single file export when possible

| Sortby

Figure 18.42: Separador de Geragdo de Atlas )

.o Generate an atlas, which enables or disables the atlas generation.

* A Coverage layer ' "} combo box that allows you to choose the (vector) layer containing the geometries
on which to iterate over.

e An optional & Hidden coverage layer that, if checked, will hide the coverage layer (but not the other ones)
during the generation.

* An optional Filter with text area that allows you to specify an expression for filtering features from the
coverage layer. If the expression is not empty, only features that evaluate to True will be selected. The
button on the right allows you to display the expression builder.

* A caixa de texto Expressdo do nome do arquivo de saida que é usada para criar o nome do arquivo para cada
geometria se necessdria. E baseado em expressdes. Este campo € significativo apenas para a renderizacio
de multiplos arquivos.
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c A g Single file export when possible that allows you to force the generation of a single file if this is possible
with the chosen output format (PDF, for instance). If this field is checked, the value of the Output filename
expression field is meaningless.

* An optional g Sort by that, if checked, allows you to sort features of the coverage layer. The associated
combo box allows you to choose which column will be used as the sorting key. Sort order (either ascending
or descending) is set by a two-state button that displays an up or a down arrow.

You can use multiple map items with the atlas generation; each map will be rendered according to the coverage

features. To enable atlas generation for a specific map item, you need to check E'Controlleal by Atlas under the
item properties of the map item. Once checked, you can set:

* A radiobutton “2! Margin around feature that allows you to select the amount of space added around each
geometry within the allocated map. Its value is meaningful only when using the auto-scaling mode.

e Al Predefined scale (best fit). It will use the best fitting option from the list of predefined scales in your
project properties settings (see Project —> Project Properties —> General —> Project Scales to configure
these predefined scales).

* A ! Fixed scale that allows you to toggle between auto-scale and fixed-scale mode. In fixed-scale mode,
the map will only be translated for each geometry to be centered. In auto-scale mode, the map’s extents are
computed in such a way that each geometry will appear in its entirety.

18.6.1 Labels

In order to adapt labels to the feature the atlas plugin iterates over, you can include expressions. For example, for
a city layer with fields CITY_NAME and ZIPCODE, you could insert this:

The area of [% upper (CITY_NAME) || ’,’ || ZIPCODE || ’ is ' format_number ($area/1000000,2) %] km2

The information [% upper(CITY_NAME) || < || ZIPCODE || ‘ is ‘ format_number($area/1000000,2) %] is an
expression used inside the label. That would result in the generated atlas as:

The area of PARIS, 75001 is 1.94 km2

18.6.2 Data Defined Override Buttons

There are several places where you can use a €=!" Dua Defined Override button to override the selected setting. These
options are particularly usefull with Atlas Generation.

For the following examples the Regions layer of the QGIS sample dataset is used and selected for Atlas Generation.
We also assume the paper format A4 (210X297) is selected in the Composition tab for field Presets.

With a Data Defined Override button you can dynamically set the paper orientation. When the height (north-
south) of the extents of a region is greater than it’s width (east-west), you rather want to use portrait instead of
landscape orientation to optimize the use of paper.

In the Composition you can set the field Orientation and select Landscape or Portrait. We want to set the orienta-
tion dynamically using an expression depending on the region geometry. press the = button of field Orientation,
select Edit ... so the Expression string builder dialog opens. Give following expression:

CASE WHEN bounds_width ($atlasgeometry) > bounds_height ($atlasgeometry) THEN ’Landscape’ ELSE ’Por

Now the paper orients itself automatically for each Region you need to reposition the location of the composer

4=

item as well. For the map item you can use the
expression:

button of field Width to set it dynamically using following

(CASE WHEN bounds_width ($atlasgeometry) > bounds_height ($Satlasgeometry) THEN 297 ELSE 210 END) - .
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Use the € button of field Heigth to provide following expression:
(CASE WHEN bounds_width ($Satlasgeometry) > bounds_height ($Satlasgeometry) THEN 210 ELSE 297 END) -

When you want to give a title above map in the center of the page, insert a label item above the map. First use the

item properties of the label item to set the horizontal alignment to “2/ Center. Next activate from Reference point
the upper middle checkbox. You can provide following expression for field X :

(CASE WHEN bounds_width ($Satlasgeometry) > bounds_height ($atlasgeometry) THEN 297 ELSE 210 END) /
For all other composer items you can set the position in a similar way so they are correctly positioned when page
is automatically rotated in portrait or landscape.

Information provided is derived from the excellent blog (in english and portugese) on the Data Defined Override
options Multiple_format_map_series_using_QGIS_2.6 .

This is just one example of how you can use Data Defined Overrides.

18.6.3 Preview

Once the atlas settings have been configured and map items selected, you can create a preview of all the pages by
clicking on Atlas — Preview Atlas and using the arrows, in the same menu, to navigate through all the features.

18.6.4 Criacao

The atlas generation can be done in different ways. For example, with Atlas — Print Atlas, you can directly print
it. You can also create a PDF using Atlas — Export Atlas as PDF: The user will be asked for a directory for saving

all the generated PDF files (except if the 4 Single file export when possible has been selected). If you need to
print just a page of the atlas, simply start the preview function, select the page you need and click on Composer
— Print (or create a PDF).

18.7 Hide and show panels

To maximise the space available to interact with a composition you can use View —> g Hide panels or press F10.
I note:

It’s also possible to switch to a full screen mode to have more space to interact by pressing
:kbd: ‘F11"' or using :guilabel: ‘View --> |checkbox| :guilabel:‘Toggle full screen‘.

18.8 Criando um arquivo de Saida

Figure_composer_output shows the Print Composer with an example print layout, including each type of map
item described in the sections above.

Before printing a layout you have the possibility to view your composition without bounding boxes. This can be
enabled by deactivating View —> g Show bounding boxes or pressing the shortcut Ct r1+Shift+B.
The Print Composer allows you to create several output formats, and it is possible to define the resolution (print

quality) and paper size:

o The " Print jeon allows you to print the layout to a connected printer or a PostScript file, depending on
installed printer drivers.
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Figure 18.43: Print Composer with map view, legend, image, scale bar, coordinates, text and HTML frame added

D

€

¢ The % Export as image o exports the Composer canvas in several image formats, such as PNG, BPM, TIF,
JPG,...

. % Exportas PDF gaves the defined Print Composer canvas directly as a PDF.

e The Exportas SVG jcon saves the Print Composer canvas as an SVG (Scalable Vector Graphic).

If you need to export your layout as a georeferenced image (i.e., to load back inside QGIS), you need to enable

this feature under the Composition tab. Check = World file on and choose the map item to use. With this option,
the ‘Export as image’ action will also create a world file.

Nota:

* Currently, the SVG output is very basic. This is not a QGIS problem, but a problem with the underlying Qt
library. This will hopefully be sorted out in future versions.

» Exporting big rasters can sometimes fail, even if there seems to be enough memory. This is also a problem
with the underlying Qt management of rasters.

18.9 Gerir o Compositor

With the Save s template g | Add items from template icons, you can save the current state of a Print Composer
session as a . gpt template and load the template again in another session.

The @ Composer Manager by tton in the QGIS toolbar and in Composer — Composer Manager allows you to add a
new Composer template, create a new composition based on a previously saved template or to manage already
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existing templates.

= Composer manager

‘alaska1
alaskaz - A4

w New from template

| Empty composer 2| [ Add I
Open template directory | user || default
Show | |Duplicate | | Remove | | Rename | | Close

Figure 18.44: O gerenciador do Compositor de Impressdo )

By default, the Composer manager searches for user templates in ~/.qgis2/composer_template.

The QJ New Composer a4 Q Duplicate Composer byttons in the QGIS toolbar and in Composer — New Composer

and Composer — Duplicate Composer allow you to open a new Composer dialog, or to duplicate an existing
composition from a previously created one.

= ‘
Finally, you can save your print composition with the Save Project yjtton. This is the same feature as in the QGIS
main window. All changes will be saved in a QGIS project file.
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CHAPTER 19

Complementos

19.1 QGIS Plugins

QGIS has been designed with a plugin architecture. This allows many new features and functions to be easily
added to the application. Many of the features in QGIS are actually implemented as plugins.

Voce pode gerenciar seus complementos na aba complementos podendo ser aberta em Complementos > Gerenci-
ador e instalar complementos....

When a plugin needs to be updated, and if plugins settings have been set up accordingly, QGIS main interface
could display a blue link in the status bar to tell you that there are some updates for plugins waiting to be applied.

19.1.1 Dialogo de Complementos
The menus in the Plugins dialog allow the user to install, uninstall and upgrade plugins in different ways. Each
plugin have some metadatas displayed in the right panel:

* information if the plugin is experimental

e descricdo

* rating vote(s) (you can vote for your prefered plugin!)

* etiquetas

 some useful links as the home page, tracker and code repository

e autor(es)

* versdo disponivel

Voce pode usar o filtro para pesquisar um complemento especifico.

@ au
Here, all the available plugins are listed, including both core and external plugins. Use [Upgrade all] to look
for new versions of the plugins. Furthermore, you can use [Install plugin], if a plugin is listed but not installed,

and [Uninstall plugin] as well as [Reinstall plugin], if a plugin is installed. If a plugin is installed, it can be
de/activated using the checkbox.

:’I—? Installed

Neste menu, vocé€ pode encontrar somente os complementos instalados. Os complementos externos podem ser
desinstalados e reinstalados utilizando os botoes [Desinstalar complemento] e [Reinstalar complemento]. Vocé
também pode [Atualizar todos].
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Plugins | All (312)

search |

B AccurAssess

',;,f- AFfine Transformatic
5,} AniMove for QGIS
',;,f- ArcheoCAD

i Area Along Vector
',,;,JL- Arrows

i Astrogeology POW
5 Attribute painter
Kri-,} aukoSaver

',j.",f— AutoTrace

5 Azimuth and Distanc
[ Azimuth and Distanc
%} BLN Exporter

5% Blurring

5} Buffer by Percentag
',,f.,f Bulk vector export

Not installed

74 Upgradeable

ﬁ Settings

| Help |

Figure 19.1: The %All menu

Plugins | Installed (41)

| Upgrade all |

Accuracy Assessment

Generate an error matrix and measures of mapping
accuracy for raster and reference data.

ITW 3 rating vote(s), 18723 downloads
Tags: confusion matrix,error matrix,accuracy assessment,remote

sensing,map comparisoen
More info: homepage tracker code repository

Author: Jared Kibele

Available version: 0.4.2 (in QGIS Official Plugin Repository)

Install plugin

Close

)

R

Search |

2oF osmSearch

i Installed :::

& Plugin Builder
. A n Bl & ¢) Plugin Reloader
] ﬁ Point sampling tool
"4 Upgradeable & & Processing
[ 2 QuickMultiAttribute
ﬁ Settings M \‘*T QuickWKT

& (@ raster Terrain Analy
O Road graph plugin
& 1%? Spatial Query Plugin|
] S SPIT f
 E4 Table Manager
& H Topology Checker
& 5 value Tool 3
[] pad Video UAV Tracker

[] A& walking time

& s zonal statistics plug

| Help |

Figure 19.2:

' | Upgrade all |

Table Manager

Manages the attribute table structure

170 50 rating vote(s), 83620 downloads

Category: Vector
Tags: attribute table,table,fields,vector
More info: homepage tracker code repository

Author: Borys Jurgiel

Installed version: 0.6 (in /home/alex/.qgis2/python/plugins/tablemanager)
Available version: 0.6 (in QGIS Official Plugin Repository)

| Uninstall plugin | |  Reinstall plugin

Close

The i Installed menu &
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A
Eﬁf Ndo instalados

This menu lists all plugins available that are not installed. You can use the [Install plugin] button to implement a
plugin into QGIS.

Plugins | Not installed (271)

Search

5} qgis2leaf

{ 5 | .
¢ ] Installed i 3
F Qgis2threejs Qg ISZth reejs
f '_r,_'= is_epanet . ..
i Not installed ,dJ qgisi_o B 3D visualization powered by WebGL technology and
. %?*I qg. three.js JavaScript library
7% Upgradeable i QgisMarkerCluster F
'g,_ qgsurf Qgis2threejs plugin exports terrain data, map canvas image and vector data
ﬁ Settings 'B.J' QgsWesClient2 to your web browser. You can view exported 3D objects on web browser
pr' which supports WebGL. This plugin makes use of three.js library.
2. qNote
#ir qProf [ 27 rating vote(s), 13380 downloads
. QScatter
g QSDM | | Tags: terrain,3d,three.js,webgl
'ﬂ._ QSpatialite | | More info: homepage tracker code repository
[~
L QSPherE Author: Minoru Akagi
2l QTiles
2 Quick Draw Available version: 0.7.2 (in QGIS Official Plugin Repository)
2 Quick Export
24" Quick Finder - | Upgrade all Install plugin
Help Close

"
Figure 19.3: The g Not installed menu O

5
= Upgradeable

If you activated o Show also experimental plugins in the g¢ Settings menu, you can use this menu to look for
more recent plugin versions. This can be done with the [Upgrade plugin] or [Upgrade all] buttons.

g Settings

Neste menu, vocé pode definir as seguintes opgdes:

.= Check for updates on startup. Whenever a new plugin or a plugin update is available, QGIS will inform
you ‘every time QGIS starts’, ‘once a day’, ‘every 3 days’, ‘every week’, ‘every 2 weeks’ or ‘every month’.

. & Show also experimental plugins. QGIS will show you plugins in early stages of development, which are
generally unsuitable for production use.

. & Também mostrar complementos obsoletos. Estes complementos sdo obsoletos e geralmente inadequados
para uso em producio.

Para adicionar repositérios externos, clique em [Adicionar...] na secdo de Repositorios de complementos. Se
voc€ ndo quer um ou mais repositdrios adicionados, eles podem ser desabilitados através do botdo [Editar...] ou
remover completamente com o botao **[Excluir].

The Search function is available in nearly every menu (except g0 Settings). Here, you can look for specific
plugins.

Dica: Core and external plugins

QGIS plugins are implemented either as Core Plugins or External Plugins. Core Plugins are maintained by
the QGIS Development Team and are automatically part of every QGIS distribution. They are written in one of
two languages: C++ or Python. External Plugins are currently all written in Python. They are stored in external
repositories and are maintained by the individual authors.
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Plugins | Upgradeable (1)

Search

BT installed &

| There is a new version available

7% Notinstalled
t‘? Upgradeable

ﬁ- Settings

4m This plugin is experimental

Walking time

Calculate walking travel
time from linestring vector
layer, based on slope derived
from an elevation raster

The walking time is a QGIS python plugin that uses
Tobbler's hiking function to estimate the travel
time along a line depending on the slope. The input
data required are a vector layer with lines and a

| Upgrade all | | Uninstall plugin | [ Upgrade plugin J
Help Close

Figure 19.4: The 22 Upgradeable menu A

Plugins | Settings

& check for updates on startup

e
1 Installed | every time QGIS starts =

7% Notinstalled Note: If this function is enabled, QGIS will inform you whenever a new plugin or plugin
update is available. Otherwise, fetching repositories will be performed during opening of the

Settings Plugin Manager window.

p & show also experimental plugins
» [ | show also deprecated plugins

Plugin repositories

Status MName URL
[ connected QGIS Official Repository http://plugins.qgis.org/plugins/plugins.xmlz?qgis:

Reload repository Add... EdiL... Delete

Help Close

Figure 19.5: The '?4_} Settings menu A
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Detailed documentation about the usage, minimum QGIS version, home page, authors, and other important in-
formation are provided for the ‘Official’ QGIS Repository at http://plugins.qgis.org/plugins/. For other external
repositories, documentation might be available with the external plugins themselves. In general, it is not included
in this manual.
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19.2

Using QGIS Core Plugins

Icone

Complemento

Descricao

Referéncia do Manual

8 +

Re GFiwE

L I Eun

K

Accuracy Assessment
CadTools

Captura de
Coordenadas

Gerenciador BD

Conversor DXF2Shape

eVis
fTools

Ferramentas GPS

GRASS
Ferramentas GDAL

Georeferenciador
GDAL

Mapa de Densidade

Complemento de
Interpolagdo

Edi¢ao Offline

Oracle Spatial
GeoRaster

Gerenciador de
complementos

Analise do Terreno
Matricial

Complemento caminho
mais curto

SQL Anywhere plugin

Interrogacdo Espacial

SPIT

Generate an error matrix
Perform CAD-like functions in QGIS

Capture coordenadas com o mouse em
diferentes SRC

Manage your databases within QGIS

Converte do DXF para o formato de
arquivo SHP

Ferramenta de Visualizacdo de Eventos
Um conjunto de ferramentas vetoriais

Ferramentas para carregamento e
importacdo de dados GPS

Funcionalidade GRASS

Funcionalidade matricial GDAL

Georeferenciar rasters com GDAL
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Interpolagdo baseada nos vértices da
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Edi¢ao Offline e sincronizagdo com a
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Tool
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Complemento de Captura de
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Complemento dxf2shp

Complemento eVis
Complemento flTools

Complemento GPS
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Complemento Mapa de
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Complemento de
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Complemento GeoRaster
Espacial Oracle

Didlogo de Complementos
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Espacial

Complemento SPIT

v
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% | MetaSearch Interage com os servigos de catdlogo de Catdlogo do Cliente
metadados (CSW) MetaBusca
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19.3 Complemento de Captura de Coordenadas

O complemento de captura de coordenadas ¢ ficil de usar e oferece a possibilidade de visualizar as coordenadas
na tela de mapa para dois sistemas de referéncia de coordenadas selecionados (SRC).

Coordinate Capture 8 x

L) Copy to cliphoard

>4 Start capture
Figure 19.6: Coordinate Capture Plugin A

1. Start QGIS, select RN Project Properties from the Settings (KDE, Windows) or File (Gnome, OSX) menu

and click on the Projection tab. As an alternative, you can also click on the @ CRS status jeon in the lower
right-hand corner of the status bar.

2. Clique na caixa de verificacdo = Ativar projecdo “on the fly” e selecione o sistema de coordenadas proje-
tado a sua escolha (veja também Trabalhando com Projecoes).

3. Ative o complemento captura de coordenadas no Gerenciador de Complementos (veja: ref: manag-
ing_plugins) e garanta-se que o didlogo seja visivel, va para Exibir — Paineis e assegure-se que a lcaixal
:guilabel: Captura de Coordenadas esteja habilitada. A caixa de didlogo de captura de coordenar aparece
como mostrado na Figura figure_coordinate_capture_1. Alternativamente, vocé também pode ir para
:menuselection: Vetor —> Captura de Coordenadas e ver se a lcaixal Captura de Coordenadas esteja habil-
itada.

4. Chque no icone -g @ Clique para selecionar o SRC para a exibi¢do de coordenadas e selecione um SRC diferente a partir do
que selecionou acima.

5. Para iniciar a capturar coordenadas, clique em [Iniciar captura]. Pode clicar agora em qualquer sitio do
enquadramento do mapa e o mddulo ird mostrar as coordenadas em ambos os SRC selecionados.

6. Para habilitar coordenar de rastreamento do mouse, clique no % :sup: icone rastreamento do mouse.

7. Pode também copiar as coordenadas selecionadas para a drea de transferéncia.

19.4 Complemento Gerenciador BD

The DB Manager Plugin is officially part of the QGIS core and is intended to replace the SPIT Plugin and,

additionally, to integrate all other database formats supported by QGIS in one user interface. The DB Manager
Plugin provides several features. You can drag layers from the QGIS Browser into the DB Manager, and it will
import your layer into your spatial database. You can drag and drop tables between spatial databases and they will
get imported. .. _figure_db_manager:

O menu Base de Dados permite ligar a uma base de dados existente, para comecar a janela de SQL e sair do
complemento Gerenciador BD. Quando estiver ligado a uma base de dados existente os menus Esquema e Tabela
apareceram adicionalmente.

O menu Esquema inclui ferramentas para criar e apagar esquemas (vazias) e, se estiver topologia disponivel (ex.:
PostGIS 2), para iniciar o TopoViewer.

The Table menu allows you to create and edit tables and to delete tables and views. It is also possible to empty
tables and to move tables from one schema to another. As further functionality, you can perform a VACUUM
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DB Manager
= =l €] C3
Refresh SQL window Import layer/file Export to Ffile
Tree Info | Table = Preview
» % PosEGIS

¥ spatialite_test_db.sqlite

[ spatialindex .
geom_cols_ref_sys General info

[ geometry_columns

A geometry_columns_auth

[ idx_poligonos_testes_...

[ idx_poligonos_testes_...

% idx_poligonos_testes_... SpatiaLite

idx_poligonos_testes_...

poligonos_testes Column: geometry

v & spatiaLite poligonos_testes H

Relation type:  Table
Rows: 2

[ spatial_ref_sys Geometry:  MULTIPOLYGON
[ spatialite_history Dimension: XY
(3 sqlite_sequence Spatialref:  Datum 73 / Modified Portuguese Grid
[ views_geometry colu... (27493)
[ virts_geometry_columns || Extent: (unknown) (find out)
Fields

Figure 19.7: DB Manager dialog )

and then an ANALYZE for each selected table. Plain VACUUM simply reclaims space and makes it available
for reuse. ANALYZE updates statistics to determine the most efficient way to execute a query. Finally, you can
import layers/files, if they are loaded in QGIS or exist in the file system. And you can export database tables to
shape with the Export File feature.

The Tree window lists all existing databases supported by QGIS. With a double-click, you can connect to the
database. With the right mouse button, you can rename and delete existing schemas and tables. Tables can also be
added to the QGIS canvas with the context menu.

Se estiver ligado a base de dados, a janela principal do Gerenciador BD oferece trés separadores. O separador
Informagdo fornecem informacao sobre a tabela e a sua geometria assim como os campos existentes, restricdes
e indices. Permite também correr a Andlise de Vacuo e criar um indice espacial na tabela selecionada, se ndo
estiver atualmente feita. O separador Tabela mostra todos os atributos e o separador Pré-visualizacdo renderiza as
geometrias como pré-visualizagdo.

19.4.1 Trabalhando com a Janela SQL

You can also use the DB Manager to execute SQL queries against your spatial database and then view the spatial
output for queries by adding the results to QGIS as a query layer. It is possible to highlight a portion of the SQL
and only that portion will be executed when you press F'5 or click the Execute (F5) button.

19.5 Complemento dxf2shp

O complemento conversor dxf2shape pode ser usado para converter dados vetoriais DXF para o formato shapefile.
Ele requer os seguintes parametros a serem especificados antes de executar:

* Entrada de arquivo DXF: Digite o caminho para o arquivo DXF que serd convertido.

¢ Saida de arquivo Shp: Digite o nome do arquivo shapefile que sera criado.
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Schema Table

SQL query: my_queries my_que * l Store J Delete
1 - All Patches
BELECT patch, parcel, ST Makeline(geom) as geom

FROM vertex
GROUP BY patch, parcel;

SELECT patch, parcel, ST Makeline(geom) as geom

FROM vertex

2

3

4

5

6 - Parcels since the year 2000
7

8

9 GRNIIP RY natrh. narcel:
Ex

ecute (F5) | 899 rows, 0.1 seconds Clear
Result:
patch parcel geom
1 1 1 010200002... I
2 2 1 010200002... i

& Load as new layer

Folumn with unique parcel I Geametry columa | geom - Retrieve
integer values L Lo columns |
Layer name (prefix) All parcels Load now!
["] Avoid selecting by feature id

Close

Figure 19.8: Executing SQL queries in the DB Manager SQL window o)

ﬁ g/ Dixf Importer & & &

~Input and output

Input D file [J."qgis_sampIe_dataigps!geodata.de] B

Outputfile (qgis_sample_data/gpsigeodata.shp || ... |

|| Export text labels

~ Outputfile type

() Polyline ‘@) (PO () Paoint

(o] [ocma

Figure 19.9: Complemento Conversor Dxf2Shape
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* Tipo de arquivo de saida: Especifique o tipo de geometria do shapefile de saida. Os tipos suportados
atualmente sao linha, poligono, e ponto.

» Exportar roétulos de texto: Se esta op¢do for ativada, uma camada adicional shapefile tipo ponto serd
criada, e a tabela DBF associada, ird conter informagdes sobre os campos “Texto” encontrados no arquivo
DXF, e as proprias frases do texto.

19.5.1 Usando o Complemento

1. Start QGIS, load the Dxf2Shape plugin in the Plugin Manager (see Didlogo de Complementos) and click

-4
on the “{@ Dxf2Shape Converter joon which appears in the QGIS toolbar menu. The Dxf2Shape plugin dialog

appears, as shown in Figure_dxf2shape_1.

2. Digite o arquivo de entrada, um nome para o shapefile de saida e o tipo do shapefile.

3. Marque a caixa & Export text labels se vocé deseja criar uma camada extra do tipo pontos com os rétulos.

4. Clique [OK].

19.6 Complemento eVis

(Esta secdo é derivada do Horning, N., K. Koy, P. Ersts. 2009. eVis (vl1.1.0) Guia do usudrio.
Museu Americano de Histéria Natura, Centro para Biodiversidade e Conservacdo.  Disponivel em
http://biodiversityinformatics.amnh.org/, e liberada sob a licenga GNU FDL.)

The Biodiversity Informatics Facility at the American Museum of Natural History’s (AMNH) Center for Biodi-
versity and Conservation (CBC) has developed the Event Visualization Tool (eVis), another software tool to add
to the suite of conservation monitoring and decision support tools for guiding protected area and landscape plan-
ning. This plugin enables users to easily link geocoded (i.e., referenced with latitude and longitude or X and Y
coordinates) photographs, and other supporting documents, to vector data in QGIS.

eVis is now automatically installed and enabled in new versions of QGIS, and as with all plugins, it can be disabled
and enabled using the Plugin Manager (see Didlogo de Complementos).

O Complemento eVis é composto de trés mddulos: a “ferramenta de Conex@o de Banco de Dados”, “ferramenta de
Identificacdo de Evento”, e o “Navegador de Evento”. Estes trabalham em conjunto para permitir a visualizacdo de
fotografias geocodificadas e outros documentos que estio ligados aos recursos armazenados em arquivos vetoriais,
banco de dados ou planilhas

19.6.1 Navegador de Evento

The Event Browser module provides the functionality to display geocoded photographs that are linked to vector
features displayed in the QGIS map window. Point data, for example, can be from a vector file that can be input
using QGIS or it can be from the result of a database query. The vector feature must have attribute information
associated with it to describe the location and name of the file containing the photograph and, optionally, the
compass direction the camera was pointed when the image was acquired. Your vector layer must be loaded into
QGIS before running the Event Browser.

Iniciando o modulo Navegador de Evento
Para iniciar o mddulo Navegador de Eventos, clique em Banco de Dados— eVis — eVis Navegador de Evento.
Isto abrird o Navegador genérico de Evento janela.

A janela Navegador de Evento tem trés guias exibidas no topo da janela. A aba Exibir € usado para ver a fotografia
e é associado aos dados atribuidos. A aba Op¢des fornece um niimero de ajustes que pode ser ajustado para
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controlar o comportamento to plug-in eVis. Por fim a aba Configurar Aplicacées Externas é usado para permitir
que o eVis exiba imagens de outros documentos.

Entendendo a Janela de Exibicao

Para ver a janela Exibir , clique na aba Exibir na janela Navegado de Evento . A janela Exibir é usado para ver
fotografias georreferenciadas e suas informacdes atribuidas associadas.

x Event Browser - Displaying records 03 of 76

Display | Options | Configure External Applications G
| Previous | | Next |
Field Value
F_CODE  Airport/airfield
KO PABT
NAME  BETTLES (E ]
USE Other

image /data/Dropbox/Trabalho/QGIS/qgis_sample_data/photos/PABT.jpg

T | Copyright by B Saibiet | Arport-Deba om

| Close |

Figure 19.10: A janela de exibi¢do do “eVis”

1. Display window: A window where the photograph will appear.

2. Botao mais Zoom: D& Zoom para ver mais detalhes. Se a imagem inteira ndo pode ser exibida na janela
de exibicdo, barras de rolagem aparecerdo no lado esquerdo e inferior da janela para permitir que vocé se
movimente pela imagem

3. Botao menos Zoom: Diminua o Zoom para ver mais area
4. Botdo Zoom para extensao total: Mostra toda a extensdo da fotografia.

5. Janela de informacdes de atributo: Toda as informagdes de atributo para o ponto associado com a fo-
tografia que estd sendo visualizada € apresentada aqui. Se o tipo do arquivo que estd sendo referenciado
no registro exibido ndo € uma imagem mas é um tipo de arquivo definido na aba Configurar Aplica¢ées
Externas , entdo quando vocé clica duas vezes sobre o campo de valor contendo o caminho para o arquivo,
o0 aplicativo para abrir o arquivo serd iniciado para ver ou ouvir o conteido do arquivo. Se as extensdes do
arquivo sdo reconhecidas, os dados do atributo serdo exibidos em verde.

6. Navigation buttons: Use the Previous and Next buttons to load the previous or next feature when more
than one feature is selected.
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Entendendo a janela Opcoes

X Event Browser - Displaying records 03 of 76

Display | Options | Configure External Applications

File path
Attribute containing path to file |image ~ @ @ 0
[ Pathis relative [] Remember this | &5 Reset |

Compass bearing

Attribute containing compass bearing e

[] Display compass bearing [ Remember this | &% Reset |

Compass offset
Manual

[C)

3

@ From Attribute |ELEV

[ Remember this | &% Reset |

Relative paths
The base path or url from which images and documents can be “relative”

oBase Path ;1/Alexandre/Dropbox/Trabalho/QGIS/qgis_sample_data/photos| & Remember this | £¥ Reset |

e & Replace entire path/url stored in image path attribute with user defined

™ - [ |
Base Path (i.e. keep only filename From attribute) Remember this |smaBesel, |

e'_' Apply Path to Image rules when loading docs in external applications [] Remember this | & Reset |

Restore Defaults o o Save |

Figure 19.11: A janela de Opcdes do “eVis”

. Caminho de arquivo: Uma lista suspensa para especificar o campo de atributo que contém o caminho do

diretério ou URL para as fotografias ou outros documentos que estdo sendo exibidos. Se a localizag¢@o é um
caminho relativo, entdo a caixa de selecdo deve ser clicada. O caminho de base para um caminho relativo
pode ser inserido na caixa de texto abaixo Caminho Base . Informacgdo sobre diferentes opinides para
especificar a localiza¢@o sao anotadas na secao abaixo Especificando o local e 0 nome de uma fotografia .

Bussola: Uma lista suspensa para especificar o campo de atributo que contém a biissola associada com a
fotografia que estd sendo exibida. Se a informagao da bussola estiver disponivel, € necessdrio clicar na caixa
de selecdo abaixo do titulo do menu suspenso

. Compass offset: Compass offsets can be used to compensate for declination (to adjust bearings collected

using magnetic bearings to true north bearings). Click the \2!/ Manual radio button to enter the offset in

the text box or click the “&/ From Attribute radio button to select the attribute field containing the offsets.
For both of these options, east declinations should be entered using positive values, and west declinations
should use negative values.

Caminho Diretério base: O caminho de base para que o caminho relativo definido no Figure_eVis_2 (A)
serd anexado.

Substituir caminho: Se esta caixa de seleg@o estd selecionada, apenas o nome do arquivo a partir de A serd
anexado ao caminho de base.

Aplicar regra a todos os documentos: Se marcado, as mesmas regras de caminho que sio definidas para
as fotografias serdo usadas para os documentos ndo-imagem, como filmes, documentos de texto e arquivos
de som. Se ndo marcado as regras de caminho s6 se aplica a fotografias e os outros documentos irdo ignorar
o parametro do caminho base.
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7. Salve as configuracdes: Se esta opcao estiver marcada, os valores dos parametros associados serdo salvos
para a proxima sessdo, quando a janela é fechada ou quando o botao [Salvar] abaixo é pressionado.

o

Redefinir valores: Redefine os valores nesta linha para a configuracéo padréo.

b

Restaurar padroes Isto redefinird todos os campos para suas configuragdes originais. Tem o mesmo efeito
que clicar no botdo [Redefinir]

10. Salvar: Isto salvard as configuracdes sem fechar o painel Op¢des

Entendendo a janela Configurar Aplicacoes Externas

- Event Browser - Displaying records 03 of 76

Display = Options | Configure External Applications

File extension and external application in which to load a document of that type

Extension Application @,__‘,,
1 pdf Jusr/binfevince o = |
2 html Jusr/bin/google-chrome
3 odt Jusr/bin/write o

Figure 19.12: A janela de Aplicacdes Externas do “eVis”

—

. **Arquivo tabela de referéncia **: Uma tabela contendo os tipos de arquivos que podem ser abertos usando
eVis. Cada tipo de arquivo tem uma extensdo de arquivo e o caminho para um aplicativo poder abri-lo. Isso
fornece a capacidade de abrir uma ampla gama de arquivos como filmes, gravacdes sonoras, e documentos
de texto em vez de apenas imagens.

2. Adicionar novo tipo de arquivo: Adiciona um novo tipo de arquivo com uma extensao tinica e o caminho
para o aplicativo poder abri-lo.

hed

** Excluir linha atual **: Exclui o tipo de arquivo em destaque na tabela e definido por uma extensdo de
arquivo e um caminho para um aplicativo associado.

19.6.2 Especificando o local e 0 nome de uma fotografia

O local e o nome da fotografia podem ser armazenados usando um caminho absoluto ou relativo, ou um URL se
a fotografia estd disponivel em um servidor web. Exemplos das diferentes abordagens estdo listadas na Tabela
eVis_examples *‘ _.

X Y FILE BEARING
780596 1784017 C:\Workshop\eVis_Data\groundphotos\DSC_0168.JPG 275
780596 1784017 /groundphotos/DSC_0169.JPG 80
780819 1784015 http://biodiversityinformatics.amnh.org/\
evis_testdata/DSC_0170.JPG 10
780596 1784017 pdf:http://www.testsite.com/attachments.php?\
attachment_id-12 76

19.6.3 Especificando o local e o nome de outros documentos suportados

Documentos comprovativos tais como documentos de texto, videos e clipes de som podem ser exibidos ou execu-
tados pelo eVis. Para fazer isso, é necessario adicionar uma entrada na tabela de referéncia do arquivo que pode
ser acessada do :guilabel‘Configurar Aplicacdo Externa‘ janela no :guilabel‘Navegador de Evento Genérico* que
corresponde a extensdo da aplicacdo que pode ser utilizado para abrir o arquivo. E preciso também ter o caminho
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da URL ou do arquivo que contém a tabela de atributos para a camada vetorial. Uma regra adicional pode ser
utilizada para URLs que nao contém uma extensdo de arquivo para o documento. O formato é extension:URL*".
A URL ¢é precedida pela extensdo do arquivo e dois pontos; isto € particularmente ttil para acessar documentos de
wikis e outros sites da web que usem banco de dados para administrar paginas da web (veja Tabela evis_examples).

19.6.4 Usando o Navegador de Evento

Quando a janela Navegador de Evento abre, uma fotografia aparecerd na janela de exibi¢do se o documento
referenciado no arquivo vetor tabela de atributos é uma imagem e se a informacao do local do arquivo na janela
:guilabel ‘Opc¢des‘ estd configurado corretamente. Se a fotografia € esperada e ndo aparece, serd necessario ajustar
os parametros na janela :guilabel‘Op¢des®.

Se um documento de apoio (ou uma imagem que ndo tem uma extensdo de arquivo reconhecida pelo eVis) esta
referenciada na tabela de atributos, o campo contendo a extensio do arquivo estard destacado em verde na janela
de informacdo de atributo se esta extensdo do arquivo € definido na tabela de referéncia do arquivo localizado
na janela Configurar Aplicativos Externos. Para abrir o documento, dois cliques na linha destacada em verde na
janela de atributo da informagdo. Se um documento de apoio é referenciado na janela de informacdo de atributo
e o arquivo ndo estd destacado em verde, entdo serd necessario adicionar uma entrada para a extensio de arquivo
do arquivo na janela Configurar Apicativos Externos. Se o caminho do arquivo esta destacado em verde mas ndo
abre quando € clicado duas vezes, serd necessario ajustar os parametros na janela Opg¢édes entéo o arquivo pode ser
localizado pelo eVis

Se nenhuma biissola € fornecida pela janela Opg¢édes, um asterisco vermelho serd exibido no topo do vetor car-
acteristico que estd associado com a fotografia exibida. Se uma bussola é fornecida, entdo uma seta aparecera
apontando na direcio indicada pelo valor da bussola exibida no campo na janela Navegador de Evento. A seta
serd centrada sobre o ponto que é associada com a fotografia ou outro documento.

Para fechar o Event Browser window, clique no botao [Fechar] no Exibir janela.

19.6.5 Ferramenta ID de Evento

The ‘Event ID’ module allows you to display a photograph by clicking on a feature displayed in the QGIS map
window. The vector feature must have attribute information associated with it to describe the location and name of
the file containing the photograph and, optionally, the compass direction the camera was pointed when the image
was acquired. This layer must be loaded into QGIS before running the ‘Event ID’ tool.

Iniciando o mdodulo Identificacdo de Evento

To launch the ‘Event ID’ module, either click on the I!@ EventID jeon or click on Database — eVis — Event ID
Tool. This will cause the cursor to change to an arrow with an ‘i’ on top of it signifying that the ID tool is active.

To view the photographs linked to vector features in the active vector layer displayed in the QGIS map window,
move the Event ID cursor over the feature and then click the mouse. After clicking on the feature, the Event
Browser window is opened and the photographs on or near the clicked locality are available for display in the
browser. If more than one photograph is available, you can cycle through the different features using the [Previ-
ous] and [Next] buttons. The other controls are described in the ref:evis_browser section of this guide.

19.6.6 Conexao com o Banco de Dados

O médulo ‘Conexiao de Banco de Dados’ fornece ferramentas para conectar e consultar o banco de dados ou outro
recurso ODBC, como uma planilha

eVis pode realizar conexdes diretas com os seguintes tipos de bancos de dados: PostgreSQL, MySQL e SQLite;
ele também pode ler a partir de conexdes ODBC (por ex., MS Access). Ao ler a partir de um banco de dados
ODBC (como uma planilha do Excel), é necessdrio configurar o driver ODBC para o sistema operacional que
vocé estd usando.
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Inicia 0 médulo Conexdao com a Base de Dados

To launch the ‘Database Connection’ module, either click on the appropriate icon u eVis Database Connection - cljck
on Database — eVis — Database Connection. This will launch the Database Connection window. The window
has three tabs: Predefined Queries, Database Connection, and SQL Query. The Output Console window at the
bottom of the window displays the status of actions initiated by the different sections of this module.

Conectar a um banco de dados

Click on the Database Connection tab to open the database connection interface. Next, use the Database Type

¥} combo box to select the type of database that you want to connect to. If a password or username is required,
that information can be entered in the Username and Password textboxes.

Digite o local hospedado do banco de dados na caixa de texto :guilabel: ‘Local do Banco de Dados‘. Esta opcdo
ndo estard disponivel se vocé tiver selecionado ‘MS Access’ como o tipo de banco de dados. Se o banco de dados
reside em seu desktop, vocé deve digitar “localhost”.

Entre o nome do banco de dados na caixa de texto Nome Banco de Dados . Se vocé selecionou ODBC como tipo
de banco de dados, vocé precisa introduzir o nome da fonte de dados.

Quando todos os pardmetros sdo preenchidos, clique no botdo ** [Connect] **. Se a conexdo for bem sucedida,
uma mensagem serd gravada na janela :guilabel: Console de saida informando que a conexao foi estabelecida. Se
uma conexao ndo foi estabelecida, vocé precisard checar os parametros que foram inseridos anteriormente.

e Database Connection

Predefined Queries o
Database Connection o @

Database Type |SQLITE :o

B
1C/ Q

Database Name [tialite_db.sqlite| | [l 0

Connect Connection Status: connected

SQL Query@

Qutput Console

->Spatialindex
->polygons
->idx_polygons_geometry

->idx_polygons_geometry _node e
->idx_polygons_geometry_rowid

->idx_polygons_geometry_parent
->regions

o @ O o
Figure 19.13: A janela de conexao do banco de dados do “eVis”

1. Tipo de Base de dados: Uma lista suspensa para especificar o tipo de base de dados que serd usado.
2. Banco de dados hospedeiro: O nome do banco de dados hospedeiro.

3. Porta: O numero da porta se uma base de dados MySQL ou PostgreSQL for selecionada.

19.6. Complemento eVis 285



QGIS User Guide, Versao 2.8

o »® N s

Nome do banco de dados: O nome do banco de dados.

Senha: Senha para uso quando um banco de dados é protegida por senha.

Conectar Um botdo para conectar-se a banco de dados usando os pardmetros definidos acima.
Console de Saida A janela do console onde as mensagens relacionadas ao processamento sao exibidos.

Nome de Usuario: Nome de usudrio para uso quando uma base de dados é protegida por senha.

Consultas pré-definidas: Guia para abrir a janela “Consultas pré-definidas”.

10. **Conexdo com o banco de dados **: Guia para abrir a janela “Conexdo com o Banco de dados”.

11. Consulta SQL: Guia para abrir a janela “Consulta SQL”.
12. Ajuda: Mostra a ajuda online.

13. OK: Fecha a janela principal do “Conexdo com o Banco de Dados”.

Execucao de consultas SQL

SQL queries are used to extract information from a database or ODBC resource. In eVis, the output from these
queries is a vector layer added to the QGIS map window. Click on the SOL Query tab to display the SQL query
interface. SQL commands can be entered in this text window. A helpful tutorial on SQL commands is available at
http://www.w3schools.com/sql. For example, to extract all of the data from a worksheet in an Excel file, select

x from [sheetl$] where sheetl is the name of the worksheet.

Clique no botdo ** [Executar Consulta] ** para executar o comando. Se a consulta for bem sucedida, a janela
Selecdo de Arquivo de Banco de Dados sera exibida. Se a consulta ndo for bem sucedida, uma mensagem de erro

aparecerd na janela Console de Saida.

No Selecdo de arquivo do banco de dados ‘janela, insira o nome da camada que serd criada a partir dos resultados

da consulta na caixa de texto :guilabel: ‘Nome da Nova Camada .

oa Database Connection

Predefined Queries
Database Connection

SQL Query

SELECT * FROM airports

Run Query @

Qutput Console

->polygons

->idx_polygons_geometry
->idx_polygons_geometry_node
->idx_polygons_geometry_rowid G
->idx_polygons_geometry _parent

->regions

->girports

Help @ e oK

Figure 19.14: A tabela de consulta SQL do eVis
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1. Janela de Texto de Consulta SQL: Uma tela para escrever consultas SQL.

2. Executar consulta: Botdo que executa a consulta no SQL Janela de Consulta.

3. Janela Console: A janela console onde as mensagens relacionadas ao processamento sdo exibidas.
4. Ajuda: Mostra a ajuda online.

5. OK: Fecha o principal Conexdo banco de dados janela.

Use the X Coordinate \¥| and Y Coordinate ") combo boxes to select the fields from the database that
stores the X (or longitude) and Y (or latitude) coordinates. Clicking on the [OK] button causes the vector layer
created from the SQL query to be displayed in the QGIS map window.

To save this vector file for future use, you can use the QGIS ‘Save as...” command that is accessed by right-clicking
on the layer name in the QGIS map legend and then selecting ‘Save as...’

Dica: Criando uma camada vetorial a partir de uma planilha do Microsoft Excel

When creating a vector layer from a Microsoft Excel Worksheet, you might see that unwanted zeros (“0”) have
been inserted in the attribute table rows beneath valid data. This can be caused by deleting the values for these
cells in Excel using the Backspace key. To correct this problem, you need to open the Excel file (you’ll need to
close QGIS if you are connected to the file, to allow you to edit the file) and then use Edit — Delete to remove the
blank rows from the file. To avoid this problem, you can simply delete several rows in the Excel Worksheet using
Edit — Delete before saving the file.

Executando consultas pré-definidas

Com consultas predefinidas vocé pode selecionar consultas previamente escritas e armazenadas no formato XML
em um arquivo. Isto € particularmente ttil se vocé ndo estiver familiarizado com os comandos SQL. Clique na
guia :guilabel:‘Consultas Predefinidas’ para exibir a interface de consulta pré definida.

To load a set of predefined queries, click on the 4 Openfile joon, This opens the Open File window, which is used

to locate the file containing the SQL queries. When the queries are loaded, their titles as defined in the XML file

will appear in the drop-down menu located just below the ' B Oen File

displayed in the text window under the drop-down menu.

icon. The full description of the query is

Selecione a consulta que vocé deseja executar no menu suspenso e, entdo clique em aba Consulta SQL para ver
se a consulta foi carregada na janela Consulta. Se for a primeira vez que vocé estiver executando uma consulta
predefinida ou estiver migrando bancos de dados, vocé precisa ter certeza de estar conectado ao banco de dados.

Clique no botdo [Executar Consulta] na aba SQL Consulta para executar o comando. Se a consulta € bem
sucedida, a janela Selecdo do Banco de Dados do Arquivo sera exibida. Se a consulta ndo for bem sucedida, uma
mensagem de erro aparecerd na janela Console de Saida

1. Abrir Arquivo: Inicia o navegador de arquivos “Abrir Arquivo” para procurar pelo arquivo XML mantendo
as consultas pré-definidas.

2. Consultas Pré-definidas: Uma lista suspensa com todas as consultas definidas pelo arquivo XML de con-
sultas pré-definidas

3. Consulta descriciao: Uma breve descricao da consulta. Esta descri¢do € do arquivo consultas prédefinida
XML.

4. Janela Console: A janela console onde as mensagens relacionadas ao processamento sdo exibidas.
5. Ajuda: Mostra a ajuda online.

6. OK: Fecha a janela principal do “Conexao com o Banco de Dados”.

Formato XML para consultas predefinidas eVis

As marcas XML lidas por eVis
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™ Database Connection

Predefined Queries

il %ediafDADOS‘I,JAlexandre,.fDropboxﬁrabalhonGIS,.fqgis_se
Import all photo points @

This command will import all of the data in the SQLite database to

C/

Database Connection

SQL Query

Output Console

->polygons

->idx_polygons_geometry
->idx_polygons_geometry_node
->idx_polygons_geometry_rowid 0
->idx_polygons_geometry_parent

->regions

->airports

Help e e OK

Figure 19.15: A guia de Consultas Pré-definidas do “eVis”

Marcas Descricao

Consulta Define o inicio e o fim de uma instrugdo de consulta.

Descri¢@o Breve Uma pequena descri¢do da consulta que aparece no menu suspenso do eVis

Descrig¢ao Uma descricao mais detalhada da consulta exibida na janela de texto Consulta
Predefinida.

Tipo de Base de O tipo de banco de dados, definido no menu suspenso Tipo de Banco de Dados na guia

Dados Conexao Banco de Dados

Porta da Base de O porto tal como definido na caixa de texto Porto na aba Conexdo Banco de Dados

Dados

Nome da Base de O nome do banco de dados como definido na caixa de texto Nome Banco de Dados na
Dados aba Conexao Banco de Dados

Nome de Usuadrio O nome de usudrio do banco de dados como definido na caixa de texto na aba Conexao
da Base de Dados | de Banco de Dados

Senha de Base de A senha do banco de dados como definida na caixa de texto Senha na aba Conexao
Dados Banco de dados

Instrugcdo SQL O comando SQL.

autoconexao Uma bandeira (“verdadeira” ou “falsa”) para especificar as classifica¢cdes acima devera
ser usada para conectar automaticamente o banco de dados sem executar a conexao de
rotina na aba banco de Dados

Um exemplo de arquivo XML completo com trés consultas € exibido abaixo:

<?xml version="1.0"7?>
<doc>
<query>
<shortdescription>Import all photograph points</shortdescription>
<description>This command will import all of the data in the SQLite database to QGIS
</description>
<databasetype>SQLITE</databasetype>
<databasehost />

288 Chapter 19. Complementos



QGIS User Guide, Versao 2.8

<databaseport />
<databasename>C:\textbackslash Workshop/textbackslash
eVis\_Data\textbackslash PhotoPoints.db</databasename>
<databaseusername />
<databasepassword />
<sglstatement>SELECT Attributes.*, Points.x, Points.y FROM Attributes LEFT JOIN
Points ON Points.rec_id=Attributes.point_ID</sglstatement>
<autoconnect>false</autoconnect>
</query>
<query>
<shortdescription>Import photograph points "looking across Valley"</shortdescription>
<description>This command will import only points that have photographs "looking across
a valley" to QGIS</description>
<databasetype>SQLITE</databasetype>
<databasehost />
<databaseport />
<databasename>C:\Workshop\eVis_Data\PhotoPoints.db</databasename>
<databaseusername />
<databasepassword />
<sglstatement>SELECT Attributes.*, Points.x, Points.y FROM Attributes LEFT JOIN
Points ON Points.rec_id=Attributes.point_ID where COMMENTS=’Looking across
valley’</sglstatement>
<autoconnect>false</autoconnect>
</query>
<query>
<shortdescription>Import photograph points that mention "limestone"</shortdescription>
<description>This command will import only points that have photographs that mention
"limestone" to QGIS</description>
<databasetype>SQLITE</databasetype>
<databasehost />
<databaseport />
<databasename>C:\Workshop\eVis_Data\PhotoPoints.db</databasename>
<databaseusername />
<databasepassword />
<sglstatement>SELECT Attributes.*, Points.x, Points.y FROM Attributes LEFT JOIN
Points ON Points.rec_id=Attributes.point_ID where COMMENTS like ’$%$limestone%’
</sqglstatement>
<autoconnect>false</autoconnect>
</query>
</doc>

19.7 Complemento fTools

O objetivo do mddulo python fTools é fornecer um recurso Unico para vdrias tarefas SIG comuns aos dados
vetoriais, sem a necessidade de software adicional, bibliotecas, ou trabalho complexo. Fornece um conjunto em
crescimento de formas de gestdo de dados espaciais e fungdes de andlise que sdo rapidas e funcionais.

fTools is now automatically installed and enabled in new versions of QGIS, and as with all plugins, it can be
disabled and enabled using the Plugin Manager (see Didlogo de Complementos). When enabled, the fTools plugin
adds a Vector menu to QGIS, providing functions ranging from Analysis and Research Tools to Geometry and
Geoprocessing Tools, as well as several useful Data Management Tools.
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19.7.1 Ferramentas de analise

iconeFerramenta

Finalidade

L]

o

W B OO o8

#3
e

R

Matriz de
Distancia

Soma de
comprimento
de linhas

Pontos no
poligono

Lista valores
unicos
Estatisticas
basicas
Analise de
Vizinhanga

Coordenada(s)
média(s)

Intersecdes de
linhas

Medir distancias entre dois pontos de uma camada, os resultados saem como a)
matriz de distincias quadrada, b) matriz de distancia linear, ou c) Sintese de
distancias. Pode limitar distdncias com as caracteristicas mais préximas de k.

Calcular a soma total dos comprimentos das linhas para cada poligono de uma
camada vetorial do tipo poligono.

Conta o niimero de pontos que existem em cada poligono de uma camada de entrada
do tipo vetorial poligonal.

Origina uma lista de valores tinicos num campo de uma camada vetorial.

Calcular estatisticas basicas (média, std dev, N, soma, CV) em um campo de
entrada.

Calcula as estatisticas de vizinho mais préximo avaliando o nivel de agrupamento
numa camada de pontos vetorial

Calcular o centro médio ponderado normal ou inteiro de uma camada vetorial, ou de
vdrias feicdes com base em um campo exclusivo de identificagao.

Localizar cruzamentos entre as linhas, e as fei¢des de uma outra shapefile. Util para
localizar cruzamentos ou fluxo, ignora cruzamentos de linha com comprimento > 0.

Table Ftools 1: Ferramentas de analise fTools

19.7.2 Ferramentas de pesquisa

e Ferramenta

Finalidade

Selecdo aleatéria

Sele¢do aleatéria

dentro de
subconjuntos

Pontos aleatdrios

Pontos regulares

Grade vetorial

Selecionar pela

localizacdo

Poligono a partir da
extensdo da camada

Seleciona aleatoriamente n nimeros de elementos, ou n percentagem de
elementos.

Selecionar aleatoriamente feigdes dentro de subconjuntos com base em um
campo exclusivo de identificacdo.

Gerar pseudo-pontos aleatdrios sobre uma camada de entrada.

Gerar uma grade regular de pontos ao longo de uma regido determinada e
exporta-los como um shapefile de pontos.

Gera uma grelha de linhas ou poligonos baseada num espagamento especifico
dado pelo utilizador.

Selecionar feicdes com base na sua localizacdo em relagéio a uma outra
camada, para formar uma nova seleco, adicionar ou subtrair da sele¢@o atual.

Criar uma camada com um tnico poligono retangular a partir da extensdo de
uma camada de entrada raster ou vetorial.

Tabela fTools 2: Ferramentas de Pesquisa fTools
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19.7.3 Ferramentas de geoprocessamento

icone | Ferramenta | Finalidade

Q Forma(s) Criar o minimo de forma(s) convexas em uma camada de entrada, ou com base
convexa(s) em um campo de ID.
Borda(s) Criar borda(s) em torno de feicdes com base em distancias, ou em um campo de

Ibordal distancia.

. Intersecao Intersectar sobreposicdo de camadas de forma que a saida contém dreas onde

Imter- ambas as camadas se cruzam.

seccaol

e Unido Sobreposi¢do de camadas de forma que a saida contém a intersecao e

hunidol ndo-intersec¢do de dreas.

@ Diferenca Sobreposi¢ao de camadas de forma que a saida contém tanto as dreas que nao se
simétrica intersectam da entrada e das camadas de diferenca.
Cortar Sobreposi¢do de camadas de forma que a saida contém 4dreas que se cruzam a

lcor- camada de corte.

tarl

By Diferenga Sobreposi¢do de camadas de forma que a saida contém areas que néo cruzam a

camada de corte.
@ Dissolver Mesclar feigdes com base no campo de entrada. Todas as feicdes com valores
idénticos de entrada sdo combinadas para formar uma unica feicao.
L. Elimine Merges selected features with the neighbouring polygon with the largest area or
lelimi- poligonos largest common boundary.
nari prateados

Tabela fTools 3: Ferramentas de Geoprocessamento fTools
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19.7.4 Ferramentas de Geometria

a’

9]

& <

da geometria

Exportar/Adicionar

geometrias de
colunas

Centréides de
poligonos

Triangulacdo de
Delaunay
Poligonos de
Voronoi

Simplificar
geometrias
Densificagado de
geometria

Densificar
geometrias

Multipartes para
partes simples

Poligonos para
linhas

Linhas para
poligonos

Extragdo de nds

icorleFerramenta Finalidade
p—
Verificar validade Check polygons for intersections, closed holes, and fix node ordering. You can

choose the engine used by the in the options dialog, digitizing tab Change the
Validate geometries value. There is two engines: QGIS and GEOS which have
pretty different behaviour. Another tools exists which shows different result as
well: Topology Checker plugin and ‘must not have invalid geometries’ rule.

Adicionar Informacdes de geometrias vetoriais em camadas do tipo ponto
(xCoord, yCoord), linha (comprimento), ou poligono (4rea, perimetro).

Calcular os centréides reais para cada poligono em uma camada de entrada do
tipo poligono.

Calcula e produz uma saida baseada na triangulaciao de Delaunay (como
poligonos) de uma camada de pontos vetorial.
Calcula poligonos de Voronoi de uma camada de pontos vetoriais.

Generalizar linhas ou poligonos com o algoritmo de Douglas-Peucker.

Adensa linhas ou poligonos através de adi¢c@o de vértices.

Converter fei¢des de varias partes para feicdes de partes individuais . Cria
poligonos e linhas simples.

Mesclar vérias fei¢cdes para uma tnica feicdo multipartes baseada em um campo
exclusivo de identificacdo.

Converte poligonos para linhas, poligonos multipartes para varias linhas de
partes tnicas.

Converte linhas para poligonos, linhas multipartes para poligonos de partes
simples.

Extrair nds de camadas do tipo linhas e poligonos, de forma a resultar camadas
de pontos.

Tabela fTools 4: ferramentas de Geometrias fTools

Nota: A ferramenta Simplificar geometrias pode ser usada para remover nds duplicados em geometrias de linhas
e poligonos, faca este truque definindo o pardmetro Tolerdncia de generalizacdo para 0.
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19.7.5 Ferramentas de gerenciamento de dados

iconeFerramenta | Finalidade

T% Definir a Especificar o SRC para o arquivo shape cujo SRC néo foi definido.
projecdo atual

‘r—* : . . . . .. . . ~ .
% | Unir atributos | Unir atributos adicionais a camada vetorial com base na rela¢do espacial. Os

por atributos de uma camada vetorial s3o anexados a tabela de atributos de uma outra
localizacdo camada e exportados como um shapefile.
~
N Dividir Dividir uma camada de entrada em vdrias outras camadas distintas com base em um
camada campo de entrada.
vetorial

Di‘ Juntar em um | Mesclar vdrioss shapefiles dentro de uma pasta para um novo shapefile com base no

shapefile tipo de camada (ponto, linha, drea).
Criar indices Cria um indice espacial para os formatos OGR suportados.
espaciais

Tabela fTools 5: ferramentas de gerenciamento de dados fTools

19.8 Complemento Ferramentas GDAL

19.8.1 O que sao as Ferramentas GDAL?

O complemento Ferramentas GDAL oferece uma cole¢do GUI de ferramentas da Biblioteca de Abstra¢do de Da-
dos Geoespaciais, http://gdal.osgeo.org . Estas sdo ferramentas de gerenciamento raster para consultar, reprojetar,
torcer e unir um conjunto variado de formatos raster. Inclui também ferramentas para criar camadas de contornos
(vetor), ou relevos sombreados a partir de MDT matriciais, e para fazer um vrt (Virtual Raster Tile em formato
XML) a partir de uma colecdo de um ou mais arquivos raster. Estas ferramentas estdo disponiveis quando o
complemento estd instalado e ativado.

Biblioteca GDAL

The GDAL library consists of a set of command line programs, each with a large list of options. Users comfortable
with running commands from a terminal may prefer the command line, with access to the full set of options. The
GDALTools plugin offers an easy interface to the tools, exposing only the most popular options.

19.8.2 Lista das ferramentas GDAL

or Raster Database Processing Help

=, Raster calculator ...

ojections ERE
Conversion & Assignproj

Extraction
Analysis
Miscellaneous
GdalTools settings

Figure 19.16: Lista do menu Ferramentas GDAL
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Projecoes

S

& Warp Este utilitario serve para os mosaicos de imagem, reprojecao e tor¢des. O programa pode

(Reproject) reprojetar para qualquer projecdo suportada, e pode também ser aplicado a PC armazenados
na imagem se a imagem tiver dados em “bruto” com controlo da informacdo. Para mais
informacao pode ler no sitio na internet do GDAL http://www.gdal.org/gdalwarp.html.

& Assign Esta ferramenta permite definir uma proje¢do para os rasters que estdo georeferenciados mas

projection ndo tém a informacdo da projecdo. Com isto também ajuda na possibilidade de alterar a
definicdo de uma projecao atual. Tanto o modo arquivo tinico como o modo batch sdo
suportados. Para mais informacdes, visite a pagina do utilitdrio no sitio na internet do GDAL,
http://www.gdal.org/gdalwarp.html.

e

Y& Extract | Este utilitdrio ajuda-o a extrair a informacao da projecdo de um arquivo de entrada. Se quiser

projection extrair a projecdo do diretdério pode usar o modo Batch. Ird criar os arquivos .prje .wld.

Conversao
“> Este programa torna geometrias vetoriais (pontos, linhas e poligonos) em banda(s) de uma
Rasterize | imagem raster. Os vetores sdo lidos a partir de formatos OGR suportados. Repare que os dados
do vetor devem ser do mesmo sistema de coordenadas que os dados rasters; a projecio
“on-the-fly” ndo é fornecida. Para mais informagao veja http://www.gdal.org/gdal_rasterize.html.
e Poly- | Este utilitdrio cria poligonos vetoriais para todas as regides de pixeis ligadas num matricial que
gonize partilha um valor comum de pixel. Cada poligono é criado com um atributo que indica o valor do

%

pixel desse poligono. O utilitério ird criar um vetor de saida se ndo existir, por defeito em
formato ESRI shapefile. Veja também http://www.gdal.org/gdal_polygonize.html.

Este utilitdrio pode ser usado para converter matriciais em diferente formatos, potencialmente

Translate | executa algumas operacdes como subconfiguracdes, amostragem, reescalonamento de pixeis no
processo. Para mais informagdes pode ler em http://www.gdal.org/gdal_translate.html
RGB | Este utilitario ird computar uma tabela pseudo-cor optimizada para uma dada imagem RBG
to PCT usando um algoritmo da mediana cortado num histograma RGB de resolucédo reduzida. De
seguida converte a imagem numa imagem de pseudo-cor usando tabelas de cor. Esta conversao
utiliza o pontilhado de Floyd-Steinberg (erro de difusdo) para maximizar a qualidade visual da
imagem de saida. Este utilitdrio é também descrito em http://www.gdal.org/rgb2pct.html
@ PCT | Este utilitario ird converter uma banda de pseudo-cor num arquivo de entrada para um arquivo
to RGB RGB de saida do formato desejado. Para mais informacdo veja http://www.gdal.org/pct2rgb.html
Extracao
. Este programa gera um arquivo de contornos vetoriais a partir de um modelo digital do terreno
Con- (MDT) matricial. Pode encontrar mais informacao em http://www.gdal.org/gdal_contour.html .
tour
N Este utilitirio permite o corte (extragdo de um subconjunto) usando um enquadramento selecionado
Clip- ou baseado no limite de um vetor. Mais informagao pode ser encontrado em
per http://www.gdal.org/gdal_translate.html.
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Anélise
ﬁ . IR BN ’ . . . . .
MM Sjeve Este utilitdrio remove poligonos rasters mais pequenos que o tamanho de limiar (em pixeis)
fornecido e substitui-os com o valor do pixel mais alto do vizinho mais préximo. O
resultado pode ser escrito na banda raster existente, ou copiado para um novo arquivo. Para
mais informacao veja http://www.gdal.org/gdal_sieve.html .
]
¢I Near Este utilitario ird digitalizar a imagem e tentar definir todos os pixeis que existem perto do
Black preto (ou perto do branco) a volta do limite para exatamente preto (ou branco). Isto é usado
usualmente para “corrigir” perdas em fotos areas comprimidas para que esses pixeis de cor
possam ser tratadas como transparentes nas operagdes de mosaico. Veja também
http://www.gdal.org/nearblack.html.
= Fill Este utilitario preenche as regides raster selecionadas (usualmente conhecidas com areas
nodata sem valor) por interpolacdo de de pixeis validados a volta das bordas da area. Pode

h |
L Proximity

encontrar mais informagdo em http://www.gdal.org/gdal_fillnodata.html .

Este utilitario gera um mapa de proximidade raster indicando a distancia desde o centro de
cada pixel para o centro do pixel mais proximo identificado como pixel alvo. Os pixeis alvo
s30 os que estdo presentes no raster inicial em que cada valor do pixel é definido como
valores pixeis alvo. Para mais informacdo veja http://www.gdal.org/gdal_proximity.html .

lu Grid (In- Este utilitario cria um grade regular (raster) a partir da leitura de dados dispersos de um

terpolation) fonte de dados OGR. Os dados de entrada serdo interpolados para preencher os nés da grade

com valores, pode escolher varios métodos de interpolag@o. O utilitdrio também € descrito
no sitio na internet do GDAL http://www.gdal.org/gdal_grid.html .

@ DEM Ferramentas para analisar e visualizar MDT. Podem ser criados, relevos sombreados,

(Terrain declives, exposicdes, relevo colorido, indice de rugosidade do terreno, indice de posigdo

models) topografica e mapas de irregularidades a partir de elevagao raster GDAL suportadas. Para

mais informa¢do poderd ler em http://www.gdal.org/gdaldem.html
Diversos
Build Virtual | Este programa constr6i um VRT (Conjunto de Dados Virtual) que € um mosaico da lista
Raster (Catalog) dos conjuntos de dados do GDAL. Veja também http://www.gdal.org/gdalbuildvrt.html .
{

mbm Merge Este utilitdrio ird criar mosaicos de imagem a partir de um conjunto. Todas as imagens
devem ter o mesmo sistema de coordenadas e ter o mesmo nimero de bandas
correspondentes, mas podem ser sobrepostas, e em diferentes resolucdes. Nas dreas de
sobreposi¢do, a tltima imagem serd copiada sobre as mais recentes. O utilitdrio é
também descrito em http://www.gdal.org/gdal_merge.html .

3 Information Este utilitdrio cria uma lista com vdrias informacdes sobre o conjunto de dados raster
GDAL suportado. Pode encontrar mais informagao em
http://www.gdal.org/gdalinfo.html .

;:' Build O utilitdrio gdaladdo pode ser usado para construir ou reconstruir imagem de

Overviews visualizac¢do para a maioria dos formatos suportados com um dos algoritmos de reducdo
de escala. Para mais informacao veja http://www.gdal.org/gdaladdo.html .

Tile Index Este utilitdrio constr6i um shapefile com o registo de cada arquivo raster de entrada, um
atributo contendo um nome do arquivo, e a geometria do poligono do limite do raster.
Veja também http://www.gdal.org/gdaltindex.html .
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configuracoes das Ferramentas GDAL

Use este didlogo para incorporar suas varidveis GDAL.

19.9 Complemento Georreferenciador

O complemento Georreferenciador € uma ferramenta para gerar world files para rasters. Ele possibilita que vocé
possa referenciar rasters para sistemas de coordenadas projetadas ou geograficas através da criagdo de um novo
GeoTiff ou adicionando um world file 2 imagem existente. A georreferenciaciio do raster passa por uma abordagem
simples de localizag@o de pontos no raster para que possa com precisdo determinar as suas coordenadas.

Recursos
Icone | Proposito Icone | Propdsito
Fl.:l Abrir Raster > Iniciar georreferenciamento
& Gerar scrip GDAL Carregar pontos GCP
Salvar pontos GCP como Configuragdes de transformagao
Adicionar ponto & Excluir ponto
_ﬂ} Mover ponto GCP @ Movimentar
dif: Aproximar /_: Afastar
L Ver a camada 4;E\] Ultima visualizagio
o;ti Préxima visualizacio “ 1’ Link Georeferencer to QGIS
F'**i Link QGIS to Georeferencer 1 Esticar totalmente o histograma
| Esticar localmente o histograma

Tabela Georreferenciador 1: Ferramentas do georreferenciador.

19.9.1 Procedimento comum

Dois procedimentos alternativos podem ser usados, para adicionar as coordenadas X e Y (DMS (dd mm ss.ss),
DD (dd.dd)) ou coordenadas projetadas (mmmm.mm) que correspondem aos pontos selecionados na imagem:

* O raster as vezes apresenta cruzes, marcas fiduciais, com coordenadas “escritas” na imagem. Neste caso,
vocé pode introduzir as coordenadas manualmente.

» Using already georeferenced layers. This can be either vector or raster data that contain the same ob-
jects/features that you have on the image that you want to georeference and with the projection that you
want for your image. In this case, you can enter the coordinates by clicking on the reference dataset loaded
in the QGIS map canvas.

O procedimento habitual para o georreferenciamento de uma imagem consiste em selecionar multiplos pontos no
raster, especificar suas coordenadas e escolher o tipo de transformacao mais apropriado para o arquivo. Baseado
nos dados e pardmetros de entrada, o complemento ird computar os pardmetros do arquivo world ou entdo criar
um novo GeoTIFF. Quanto mais pontos de controle (coordenadas) forem informados, melhor serd o resultado do
processo.

The first step is to start QGIS, load the Georeferencer Plugin (see Didlogo de Complementos) and click on Raster
— Georeferencer , which appears in the QGIS menu bar. The Georeferencer Plugin dialog appears as shown in
figure_georeferencer_1.
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Para este exemplo, estamos a usar uma carta militar do Sul de Dakota do SDGS. Pode ser visualizada mais tarde
juntamente com a informacao proveniente da localizacdo do GRASS spearfish60 . Vocé pode baixaarr a carta
militar aqui: http://grass.osgeo.org/sampledata/spearfish_toposheet.tar.gz.

Georeferencer - spearfish_topo24.tif

k! A

| X 600162.184176

X 594323.071809
" |Y 4925378.72340

GCP table 3]

on/off id srcX srcY dstx dsty dX[pixels] dY[pixels] residual[pixels]
& 0 594324.70 4925379.62  594323.07 4925378.72 -0.07 0.66 0.67
& 1 600163.35 4925580.09 600162.18 4925582.35 -0.16 -0.90 0.92 ‘ ‘
&~ 2 608468.69 4924874.29 608468.40 4924874.14 -0.17 0.27 0.32

— EAACAA TN ARACCCT 77 £AACAA AN _AARACCCT CC A Ana A

n: Linear Translation (589998, 4.928e+06) Scale (2.00019, 2.00019) Rotation: 0 Mean error: { 98113,492324 |

Figure 19.17: Janela do Médulo Georeferenciador o)

Entrando com pontos de controle GCPs (Ground Control Points)

1. To start georeferencing an unreferenced raster, we must load it using the 'D button. The raster will show
up in the main working area of the dialog. Once the raster is loaded, we can start to enter reference points.

” .
2. Using the #52 Add point button, add points to the main working area and enter their coordinates (see Figure
figure_georeferencer_2). For this procedure you have three options:
* Clique em determinado ponto da imagem raster e entre com suas coordenadas X e Y manualmente.
* Click on a point in the raster image and choose the / From map canvas bytton to add the X and Y
coordinates with the help of a georeferenced map already loaded in the QGIS map canvas.
, 7 . , ,
* With the " & button, you can move the GCPs in both windows, if they are at the wrong place.

3. Continue inserindo os pontos de controle. Sao necessarios no minimo 4 pontos ,espalhados pelas 4 pontas da
imagem,, e quanto mais pontos ,coordenadas, forem adicionados, melhor serd o resultado obtido. Existem
ferramentas adicionais na caixa de didlogo do complemento para usar o zoom e pan na tela a fim de que seja
possivel localizar um conjunto de possiveis GCPs.

The points that are added to the map will be stored in a separate text file ([filename] .points) usually
together with the raster image. This allows us to reopen the Georeferencer plugin at a later date and add new
points or delete existing ones to optimize the result. The points file contains values of the form: mapX, mapY,

' ) T )
pixelX, pixelY. You can use the 7@ Load GCP points 5§ 7' Save GCP points a5 Byions to manage the files.
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X Enter map coordinates

Enter X and ¥ coordinates (DMS (dd mm ss.ss), DD (dd.dd) or projected
coordinates (mmmm.mm)) which correspond with the selected point on the
image. Alternatively, click the button with icon of a pencil and then click a
corresponding point on map canvas of QGIS to Fill in coordinates of that

X [ Eask: [602388.198‘1382981‘1?5556B| l Y [ North: [4915570.1712]

[] snap to background layers

| # From map canvas cancel || OK |

Figure 19.18: Adicionar pontos a imagem raster 6}

Definindo as configuracées de transformacao

Depois que os pontos GCP estdo devidamente adicionados a imagem raster, € necessario definir as configuragoes
de transformacdo para o processo de georreferenciamento.

- Transformation settings

Transformation type: |Linear =
Resampling method: | Nearest neighbour &
Compression: |LZW |

& Create world file

= |
Targek SRS: .E_t?.
Generate pdf map:  |spearfish_topo24.pdFf =]
Generate pdf report: (/)

[] set Target Resolution
Horizontal

Vertical

[ Use 0 for transparency when needed

& Load in QGIS when done

| Help | | Cancel ,I oK ‘

>

Figure 19.19: Definindo as configura¢des de transformacao do georeferenciador Q

Algoritmos de transformacao disponiveis

Dependendo da quantidade de pontos de controle capturados, serd possivel a utilizacao de diferentes algoritmos de
transformagdo. A escolha de um desses algoritmos também depende do tipo e da qualidade dos dados de entrada
inseridos e a quantidade de distor¢do geométrica que se estd disposto a introduzir no resultado final.

Atualmente, os seguintes Tipos de transformagdo estdo disponiveis:

* O algoritmo Linear ¢ usado para criar o world-file, e é diferente dos outros algoritmos, e ndo transforma
verdadeiramente o raster. Este algoritmo provavelmente ndo serd suficiente se estiver trabalhando com
material digitalizado.

A transformacdo de Helmert executa um simples escalonamento e transformacdes de rotag@o.
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* The Polynomial algorithms 1-3 are among the most widely used algorithms introduced to match source

and destination ground control points. The most widely used polynomial algorithm is the second-order
polynomial transformation, which allows some curvature. First-order polynomial transformation (affine)
preserves colliniarity and allows scaling, translation and rotation only.

* O algoritmo Suavizador em Laminas Finas (TPS) é o método mais moderno de georreferenciamento, que

permite introduzir deformagdes locais nos dados. Este algoritmo € util quando originais de baixa qualidade
estdo a ser georreferenciados.

* A transformagdo Projectiva é uma rotacio linear e de translagdo de coordenadas.

Definindo o método de reamostragem

. u . u etiv sercicio. -
O tipo de amostragem que escolhe ird depender dos seus dados de entrada e do objetivo do exercicio. Se nio
quiser mudar as estatisticas da imagem, devera escolher ‘Vizinho mais préximo”, uma vez que que a ‘Amostragem
cubica’ ira fornecer um resultado mais suavizado.

No QGIS, ¢ possivel escolher entre 5 diferentes métodos de reamostragem:

1.

A

Vizinho mais préximo
Linear

Cubico

Cubico suavizado

Lanczos

Definindo as configuracées de transformacao

Existem varias op¢des que devem ser definidas para o arquivo raster (georreferenciado) de saida.

A caixa de verificagdo Cif Criar world file esta apenas disponivel se decidir usar o tipo de transformagao
linear, pois significa que a sua imagem raster atualmente nao sera transformada. Nesse caso, o campo Raster
de Saida ndo estd ativo, porque apenas serd criado um novo world-file.

Para outro tipo de transformagdo vocé necessita definir um Raster de Saida. Por padrdo um novo arquivo
([filename]_modified) sera criado na mesma pasta junto da imagem raster original.

Como préximo passo, necessitamos definir SRC (Sistema de Referéncia Espacial) para o raster georrefer-
enciado (veja se¢do Trabalhando com Projecaes).

Também & possivel gerar um mapa em pdf e também um Relatério pdf. O relatdrio inclui informagdes
sobre os pardmetros de transformac@o utilizados, além de uma imagem dos residuos e uma lista com todos
0s GCPs e seus erros RMS.

Além disso, € possivel ativar a caixa de didlogo = Acertar a defini¢do de saida e definir a resolucdo dos
pixels do raster de saida. Como padrio, as resolu¢cdes horizontal e vertical sio iguais a 1.

A caixa = Use 0 para transparéncia quando necessdrio pode ser ativada, caso os pixels com valor 0 devam
ser visualizados como transparentes.

Finally, g Load in QGIS when done loads the output raster automatically into the QGIS map canvas when
the transformation is done.

Mostrando e adaptando as propriedades do raster

Clicando no menu Propriedades do raster dialog in the Settings abrird a caixa de didlogo com as propriedades do
raster que serd georreferenciado.
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Configurando o georreferenciador

* You can define whether you want to show GCP coordiniates and/or IDs.
* Podem ser definidas como unidades residuais pixels e unidades do mapa.

* Para o relatério PDF podem ser definidas as margens direita e esquerda e também o tamanho do papel para
o mapa PDF.

* Por dltimo, também pode-se ativar a caixa & Mostrar a janela do Georreferenciador ancorada

Iniciando a transformacao

After all GCPs have been collected and all transformation settings are defined, just press the P st georeferencing

button to create the new georeferenced raster.

19.10 Complemento Mapa de Densidade

The Heatmap plugin uses Kernel Density Estimation to create a density (heatmap) raster of an input point vector
layer. The density is calculated based on the number of points in a location, with larger numbers of clustered
points resulting in larger values. Heatmaps allow easy identification of “hotspots” and clustering of points.

19.10.1 Ativar o complemento Mapa de Densidade

Primeiro esse complemento nativo precisa ser ativado usando o Gerenciador de Complementos (veja: ref: manag-

ing_plugins). Apdés a ativacdo, o icone heatmap pode ser encontrado na barra de ferramentas Raster, no menu
Raster — Mapa de calor.

Selecione o menu Exibir — Barra de Ferramentas — Raster para exibir a Barra de Ferramentas Raster se néo
estiver visivel.

19.10.2 Usando o complemento Mapa de Densidade
Ao clicar no botao da ferramenta lhetmapl Mapas de Densidade abre a janela do complemento Mapas de Densi-
dade (veja figure_heatmap_2).
A janela tem as seguintes opgdes:
* Camada de entrada de pontos: Apresenta todas as camadas de pontos vetoriais no projeto atual e é usado
para selecionar a camada que vai ser analisada.
¢ Output raster: Allows you to use the ' button to select the folder and filename for the output raster
the Heatmap plugin generates. A file extension is not required.

* Output format: Selects the output format. Although all formats supported by GDAL can be choosen, in
most cases GeoTIFF is the best format to choose.

» Raio: usado para especificar o raio de pesquisa (ou largura do kernel) do mapa de densidade em metros ou
em unidades de mapa. O raio especifica a distancia em torno de um ponto no qual se fara sentir a influéncia
do ponto. Os valores altos resultam em maior suavizagdo, mas valores pequenos podem mostrar detalhes
finos e a variag@o da densidade de pontos.

Quando a caixa de verificagdo . Advangada é ativada, opg¢des adicionais serdo disponibilizadas:
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* Linhas e Colunas: usada para mudar as dimensdes do raster de saida. Esses valores estdo também ligados
aos valores Tamanho de célula X e Tamanho de célula Y. Aumentando o nimero de linhas ou colunas ird
diminuir o tamanho de célula e aumenta o tamanho do arquivo de saida. Os valores nas Linhas e Colunas
também estdo ligados, portanto duplicando o nimero de linhas ird automaticamente duplicar o nimero de
colunas e o tamanho da célula ird passar para metade. A drea geografica do raster de saida ird ser o mesmo!

* Tamanho da célula X e Tamanho da célula Y: controle o tamanho geogréfico de cada pixel para o raster
de saida. Alterando estes valores ird também mudar o nimero de Linhas e Colunas do raster de saida.

* Kernel shape: The kernel shape controls the rate at which the influence of a point decreases as the distance
from the point increases. Different kernels decay at different rates, so a triweight kernel gives features
greater weight for distances closer to the point then the Epanechnikov kernel does. Consequently, triweight
results in “sharper” hotspots, and Epanechnikov results in “smoother” hotspots. A number of standard
kernel functions are available in QGIS, which are described and illustrated on Wikipedia.

» Taxa de decaimento: pode ser usado com kerneis triangulares para maior controlo de como a densidade a
partir dos elementos decrescem com a distancia a partir do elemento.

O valor de 0 (=minimo) indica que a densidade ird ser concentrada no centro do raio dado e serd extinto
no borda.

O valor de 0.5 inca que esses pixeis da borda do raio serdo atribuidos metade da densidade dos pixeis
que estdo no raio do centro de pesquisa.

O valor de 1 refere que a densidade espalha-se por todo o raio do circulo de pesquisa. (Isto é equiva-
lente ao kernel ‘Uniforme’).

Um valor maior que 1 indica que a densidade € mais alta para a borda do raio de pesquisa, e em
seguida, no centro.

A camada de pontos de entrada pode ter também campos de atributos que podem afetar como influencia o mapa
de densidade:

¢ Usar o raio a partir do campo: define o raio de pesquisa para cada elemento da camada de entrada.

» Usar o peso a partir do campo: permite a introdugdo de elementos para ser pesado por um campo de
atributo. Isto pode ser usado para aumentar a influéncia de certos elementos existente no resultado de mapa
de densidade.

Quando o nome do arquivo raster de saida é especificado, o botao [OK] pode ser usado para criar o mapa de
densidade.

19.10.3 Tutorial: Criando um Mapa de Densidade

For the following example, we will use the airports vector point layer from the QGIS sample
dataset (see Amostra de Dados). Another exellent QGIS tutorial on making heatmaps can be found at
http://qgis.spatialthoughts.com.

Na Figure_Heatmap_1 estdo demonstrados os aeroportos do Alaska.

1. Selecione o botdo da ferramenta |hetmapl Mapa de Densidade para abrir a janela do complemento Mapas
de Densidades (veja Figure_heatmap_2).

2. In the Input point layer 1] field, select airports from the list of point layers loaded in the current
project.

3. Specify an output filename by clicking the '/ button next to the Output raster field. Enter the filename
heatmap_airports (no file extension is necessary).

4. Deixe o Formato de Saida o formato GeoTIFF como padrio.

5. Altere o Raio para 1000000 metros.

6. Clique em [OK] e carregue o mapa de temperatura dos aeroportos (veja Figure_Heatmap_3).
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Figure 19.20: Airports of Alaska A

Heatmap Plugin

Input point layer | airports :J
Output raster Esample_data{rasterfheatmap_airport ] | J
Output format | GeoTIFF =
Radius [1000000| | | meters 2|
[] Advanced
Rows Columns
Cell size X Cell size Y
Kernel shape Quartic (biweight) =
Use radius From Field 2 | | meters =
Use weight from Ffield 2
Decay ratio 0.0
|  Help | Cancel

Figure 19.21: The Heatmap Dialog £
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QGIS will generate the heatmap and add the results to your map window. By default, the heatmap is shaded in
greyscale, with lighter areas showing higher concentrations of airports. The heatmap can now be styled in QGIS
to improve its appearance.

Quantum GIS eb4TFF5

Edit View Layer Settings Plugins Vector Raster

heAR=RR HB&8& - > 9 Q- - = 8 -
GORLLUADPPL RAL o - K -GEEH= D52 »

Layers =
¥ [ :° airports

+
> [ £ heatmap_airports
v & /" maijrivers
¥ & (2 lakes

[

v [ (2 alaska

> & landcover

-6877403.1@ Coordinate: -2803800,7140758 Scale [27740717 | v | (& @& Render EPsGi2964 (@

Figure 19.22: The heatmap after loading looks like a grey surface o)

1. Abra a janela de propriedades da camada do heatmap_airports (selecione a camada
heatmap_airports, abre o menu de contexto com o botdo direito do rato e selecione Propriedades).

2. Selecione o separador Estilo.
3. Change the Render type EF 4 ‘Singleband pseudocolor’.

4. Select a suitable Color map ol , for instance Y10rRed.

5. Clique no botdo [Carregar] para recolher os valores minimos e miximos para cada raster, e depois clique
no botdo [Classificar].

6. Pressione [OK] para atualizar a camada.

O resultado final € demonstrado na Figure_Heatmap_4.

19.11 Complemento de Interpolacao

The Interplation plugin can be used to generate a TIN or IDW interpolation of a point vector layer. It is very
simple to handle and provides an intuitive graphical user interface for creating interpolated raster layers (see
Figure_interpolation_1). The plugin requires the following parameters to be specified before running:

* Input Vector layers: Specify the input point vector layer(s) from a list of loaded point layers. If several
layers are specified, then data from all layers is used for interpolation. Note: It is possible to insert lines or

EEINY3

polygons as constraints for the triangulation, by specifying either “points”, “structure lines” or “break lines”
in the Type =1+ combo box.
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Figure 19.23: Styled heatmap of airports of Alaska 4)

* Atributo de interpolacio: Selecione a coluna do atributo que serd usado para interpolacéo ou habilite a

caixa de selecdo = Use Z-Coordenada

¢ Interpolation Method: Select the interpolation method. This can be either ‘Triangulated Irregular Network
(TIN)’ or ‘Inverse Distance Weighted (IDW)’. With the TIN method you can create a surface formed by
triangles of nearest neighbour points. To do this, circumcircles around selected sample points are created
and their intersections are connected to a network of non overlapping and as compact as possible triangles.
The resulting surfaces are not smooth. When using the IDW method the sample points are weighted during
interpolation such that the influence of one point relative to another declines with distance from the unknown
point you want to create. The IDW interpolation method also has some disadvantages: the quality of the
interpolation result can decrease, if the distribution of sample data points is uneven. Furthermore, maximum
and minimum values in the interpolated surface can only occur at sample data points. This often results in
small peaks and pits around the sample data points.

* Numero de colunas/linhas: Especifique o nimero de linhas e colunas para o aquivo raster de saida.

* Arquivo de Saida: Define o nome do arquivo raster de saida.

. & :guilabel:‘Adicionar resultado ao projeto ‘ para carregar o resultado na tela do mapa.

Note that using lines as constraints for the interpolation the triangulation (TIN method) you can either use ‘struc-
ture lines’ or ‘break lines’. When using ‘break lines’ you produce sharp breaks in the surface while using ‘structure
lines’ you produce continous breaks. The triangulation is modified by both methods such that no edge crosses a
breakline or structure line.

19.11.1 Usando o complemento

1. Start QGIS and load a point vector layer (e.g., elevp.csv).
2. Load the Interpolation plugin in the Plugin Manager (see Didlogo de Complementos) and click on the Raster

— Interpolation — h-i Interpolation , which appears in the QGIS menu bar. The Interpolation plugin dialog
appears as shown in Figure_interpolation_1.
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x Interpolation plugin

Input Output
Vector layers | elevation | Interpolation method | Triangular interpolation (TIN) & (=8
Interpolation attribute |ELEV | Number of columns | 998 - Number of rows | 708 :
Cellsize X 5000.00000 . Cellsize ¥ 5000[00000 .
| Add || Remove |  ymip [-2.84614e+06 Xmax |2.14422e+06
Vector layer  Attribute  Type Y min |4.61336e+06 Y max [8.15568e+06
elevation ELEV | Points ~

Set to current extent |

Output file |/data/elevation_tin 1.
& Add result to project

Figure 19.24: Interpolation Plugin )

3. Select an input layer (e.g., elevp (=19 ) and column (e.g., ELEV) for interpolation.

4. Selecione um método de interpolacdo (ex.: ‘Triangulated Irregular Network (TIN)’), e especifique um
tamanho de célula de 5000 e um bom nome de arquivo raster de saida (ex.: elevation_tin).

5. Clique [OK].

19.12 Catalogo do Cliente MetaBusca

19.12.1 Introducao

MetaBusca € um complemento QGIS para interacao com servigos de catdlogos de metadados, suportando Servicos
de Catdlogo OGC para Web padriao (CSW).

MetaBusca provem um facil e intuitivo acesso e interface usudria-amiga para pesquisar catdlogos de metadados
através do QGIS.

19.12.2 Instalacao

MetaSearch is included by default with QGIS 2.0 and higher. All dependencies are included within MetaSearch.
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Instale o MetaBusca através do Gerenciador e Instalador de Complementos do QGIS, ou manualmente pelo
http://plugins.qgis.org/plugins/MetaSearch.

19.12.3 Trabalhando com Catalogos Metadado no QGIS

CSW (Catalogue Service for the Web)

CSW (Catalogue Service for the Web) is an OGC (Open Geospatial Consortium) specification, that defines com-
mon interfaces to discover, browse, and query metadata about data, services, and other potential resources.

Iniciando

To start MetaSearch, click the MetaSearch icon or select Web / MetaSearch / MetaSearch via the QGIS main
menu. The MetaSearch dialog will appear. The main GUI consists of two tabs: ‘Services’ and ‘Search’.

Gerenciador de servicos do Catalogo

(3 MetaSearch dient S|
| Search | Senvices |
€5V endouint for catalen,data.guv -
Service info (GetCapabiities response Add defauilt services.
Hew Edit Delete Load Save
Sarvice Metadata =
Tiie CSW interface for catalog data gov
Absiract This catakeg containa motadate for datn. services. and
AppICALONS NErVEStEd (rom fegilered melstsls colections
with data.gov. Data may be referenced from fedesal, state,
local iribal, scademic, commercial or non-profk organizations.
Keywords national cataiog,dats, informatien governmental
Type csw
ersion 202
Fees Hone:
Accees Constrants None
Hame U.S. General Servicss Adrinistration
sie 2
Hame Data. gov Administrator
Postion Data gov Ste AdmisIrator
Role publisher,custodian
Address 1800 F SERW
Vashingtan, D¢
20405
s
Email
Phone (B00-485-2111 B
Fax DS 4651416 E
ur

The ‘Services’ tab allows the user to manage all available catalogue services. MetaSearch provides a default list
of Catalogue Services, which can be added by pressing ‘Add default services’ button.

Para todas as entradas de Servicos do Catdlogo listadas, clique para Seleciond-la na caixa suspensa.

To add a Catalogue Service entry, click the ‘New’ button, and enter a Name for the service, as well as the
URL/endpoint. Note that only the base URL is required (not a full GetCapabilities URL). Clicking ok will add
the service to the list of entries.

To edit an existing Catalogue Service entry, select the entry you would like to edit and click the ‘Edit’ button, and
modify the Name or URL values, then click ok.

To delete a Catalogue Service entry, select the entry you would like to delete and click the ‘Delete’ button. You
will be asked to confirm deleting the entry.

MetaSearch allows for loading and saving connections to an XML file. This is useful when you need to share
settings between applications. Below is an example of the XML file format.

<?xml version="1.0" encoding="UTF-8"?>

<ggsCSWConnections version="1.0">
<esw name="Data.gov CSW" url="http://catalog.data.gov/csw—-all"/>
<csw name="Geonorge - National CSW service for Norway" url="http://www.geonorge.no/geonetwork
<csw name="Geoportale Nazionale - Servizio di ricerca Italiano" url="http://www.pcn.minambien
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<esw name="LINZ Data Service" url="http://data.linz.govt.nz/feeds/csw"/>

<csw name="Nationaal Georegister (Nederland)" url="http://www.nationaalgeoregister.nl/geonetw

<esw name="RNDT - Repertorio Nazionale dei Dati Territoriali - Servizio di ricerca" url="http

<esw name="UK Location Catalogue Publishing Service" url="http://csw.data.gov.uk/geonetwork/s

<ecsw name="UNEP/GRID-Geneva Metadata Catalog" url="http://metadata.grid.unep.ch:8080/geonetwo
</ggsCSWConnections>

To load a list of entries, click the ‘Load’ button. A new window will appear; click the ‘Browse’ button and
navigate to the XML file of entries you wish to load and click ‘Open’. The list of entries will be displayed. Select
the entries you wish to add from the list and click ‘Load’.

The ‘Service info’ button displays information about the selected Catalogue Service such as service identification,
service provider and contact information. If you would like to view the raw XML response, click the ‘GetCapa-
bilities response’ button. A separate window will open displaying Capabilities XML.

Buscar Catalogo de Servicos

{j MetaSearch client [ i |
Search | Services
Find

Kepwards | precpitaten From  [£SW endpan for catsog o |

-130 50 180 |20 Map extent

Search 10 = Records
Results
Showing 71 - 80 of 2201 results | View search results as XML
Tipe |t 2/
dataset SAMGS project undzray aceanogranhic and guality <o...
dataset SAMOS project undermay quality-co...
dataset GLOBAL 30-YEAR MEAN MONTHLY CLIMATOLOGY, 1901+ .
dataset Growth responses of subslpine fr (Abies lasiocarpe) to ..
dataset Predpitation Frequancy for Northern Masiana Tdande, 2
dataset Wawe spectra, meteorclogcal, and other data from the .
dataset ‘CONDUCTIVITY, WIND CIRECTION, SHORTWAVE IRRAD . =]
datezet BOREAS 1994 HYD-02 BELFORT RAIN GALIGE DATA =l

<< < = >
Abstract

The data laggng system on the ATLANTIS recorded underway aceanograghic |
ard meteoralogial deta from various instruments whils cruising i the

Caribbean Sea, Horth Atisntic Dcean and North Padfic Dcezn from 2005-10-01

o 2005-10-3 1. During this period, as part of the Shipboard Automated 8
ietearclogical and Oceanagraphic System (SAMOS) project, the datalogoing |
systam sent the data daity via e-mai to Florids State Uriversity (FSU), whers |
the Center for Ceean-Atmospherc Prediction Studies (DOAPS) quality-

controlled (QCed) the meteorological data, COAPS submitted three versions of [a]
the [48 i

The ‘Search’ tab allows the user to query Catalogue Services for data and services, set various search parameters
and view results.

Os seguinte pardmetros de pesquisa estdo disponiveis:
* Keywords: free text search keywords
* From: the Catalogue Service to perform the query against

* Bounding box: the spatial area of interest to filter on. The default bounding box is the map view / canvas.
Click ‘Set global’ to do a global search, or enter custom values as desired

* Records: the number of records to return when searching. Default is 10 records

Clicking the ‘Search’ button will search the selected Metadata Catalogue. Search results are displayed in a list and
are sortable by clicking on the column title. You can navigate through search results with the directional buttons
below the search results. Clicking the ‘View search results as XML’ button opens a window with the service
response in raw XML format.

Clicking a result will show the record’s abstract in the ‘Abstract’ window and provides the following options:

* se o registo de metadados tem uma caixa delimitadora associada, uma pegada de caixa delimitadora serd
exibida no mapa

¢ duplo clique nos resultados abrird a tela com o registro de medados com seus links de acesso. Clicando nos
links abrird o link em seu navegador web

19.12. Catalogo do Cliente MetaBusca 307



QGIS User Guide, Versao 2.8

e if the record is an OGC web service (WMS/WMTS, WEFS, WCS), the appropriate ‘Add to
WMS/WMTSIWESIWCS’ buttons will be enabled for the user to add to QGIS. When clicking this but-
ton, MetaSearch will verify if this is a valid OWS. The OWS will then be added to the appropriate QGIS
connection list, and the appropriate WMS/WMTSIWFSIWCS connection dialogue will then appear

{} MetaSearch client 2%
Search | Services |
—
Find =i
Keywords | oge:wms From | CSW endpoint for catalog.d |
-180 -390 180 90 Map extent Set global
{3 Service Response d eS|
Fele Identifier ba2f0bod21f71acte10609f76e122d21
Showing 1-1 | T Environmental geology of Mikon-St. Albans Region, Vermont
* | Abstract  This resource is available as a downloadable fik, ESRI Service, and as a Web Fe
‘Z Subjects solid waste,groundwater,surficial materials, sand and gravel sewage disposal ge
Dw: - Creator  Hone
et Contributor  Hone o
Dataset Publisher  None
Dataset Contributor  Hone:
EBESE: Modified None
atzse
Dataset Language  eng
o Format None
Rights
<< Bounding Box-72.75,44.5,-72.38,45.0
Abstract
This resourc
Feature ser .
Plate I: Surl .
Plate IV: So
Consitions, | [SLZEE] an|
text on Env
This report i
v ormremseryreerrm - I '
At TS
Close

Configuracoes

You can fine tune MetaSearch with the following settings:

¢ Connection naming: when adding an OWS connection (WMS/WMTSIWFESIWCS), the connection is
stored with the various QGIS layer provider. Use this setting to set whether to use the name provided
from MetaSearch, whether to overwrite or to use a temporary name

* Results paging: when searching metadata catalogues, the number of results to show per page

* Timeout: when searching metadata catalogues, the number of seconds for blocking connection attempt.

Default value is 10

19.13 Complemento Edicao Offiine

Para a coleta de dados, € comum a situagdo de trabalhar com um laptop ou um telefone celular offline no campo.
Ao retornar para a rede, as mudangas precisam ser sincronizadas com a fonte de dados mestre (por exemplo, um
banco de dados PostGIS). Se varias pessoas estdo trabalhando simultaneamente no mesmo conjunto de dados, é
dificil de fundir as edi¢cdes concomitantes, mesmo que as pessoas ndo mudam as mesmas caracteristicas.

The 9 Offine Editing Plugin automates the synchronisation by copying the content of a datasource (usually PostGIS
or WFS-T) to a SpatiaLite database and storing the offline edits to dedicated tables. After being connected to the
network again, it is possible to apply the offline edits to the master dataset.

19.13.1 Usando o complemento

» Abra algumas camadas de vetoriais (por exemplo, de base de dados PostGIS ou WFS-T).

* Salve isto como um projeto.

* Go to Database — Offline Editing — ¥ Convert to offline project and select the layers to save. The content

of the layers is saved to SpatiaLite tables.
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¢ Edite as camadas offline.

o
* After being connected again, upload the changes using Database — Offline Editing — = Synchronize.
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Gl & [ grassland = Offline data bnd,’git}QGIS—Djangc,’ofﬂine.sqlite] Browse...
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Figure 19.25: Criando de um projeto offline de camadas PostGIS ou WFS

19.14 Complemento GeoRaster Espacial Oracle

In Oracle databases, raster data can be stored in SDO_GEORASTER objects available with the Oracle Spatial

extension. In QGIS, the % Oracle Spatial GeoRaster p1y10in js supported by GDAL and depends on Oracle’s database
product being installed and working on your machine. While Oracle is proprietary software, they provide their
software free for development and testing purposes. Here is one simple example of how to load raster images to
GeoRaster:

$ gdal_translate -of georaster input_file.tif geor:scott/tiger@orcl

Isto ird carregar o raster para a tabela padrao GDAL_IMPORT table, como coluna designada de RASTER.

19.14.1 Gerenciando conexoes

Firstly, the Oracle GeoRaster Plugin must be enabled using the Plugin Manager (see Didlogo de Complementos).
The first time you load a GeoRaster in QGIS, you must create a connection to the Oracle database that contains

the data. To do this, begin by clicking on the QJ Add Oracle GeoRaster Layer to0]bar button — this will open the Select
Oracle Spatial GeoRaster dialog window. Click on [New] to open the dialog window, and specify the connection
parameters (See Figure_oracle_raster_1):

* Nome: Entre um nome para a conectar a base de dados.
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« Instiancia base de dados: Entre o nome da base de dados que vocé ird conectar.

¢ Nome do usudario: Especifique o seu préprio nome de usudrio que vocé usard para acessar o banco de
dados.

* Senha: Fornecer a senha associada ao seu nome de usudrio que € necessario para acessar o banco de dados.

@ () Create Oracle Connection () () (~) &

MName example
Datahase instance | orcl
Username scott
Password sene

| Save Password

@ cas

Figure 19.26: Janela de Criacdo de Conexao Oracle

Agora, volte a janela principal Oracle Spatial GeoRaster (veja Figure_oracle_raster_2), use a lista drop-down
para escolher uma conexao, e use o botao [Ligar] para estabelecer a conexdo. Pode também [Editar] a conexao,
abrindo a janela anterior e efetuar alteracdes na informacéo da ligagdo, ou usar o botdo [Apagar] para remover a
conexio da lista drop-down.

19.14.2 Selecionando um GeoRaster

Uma vez que uma conexao foi estabelecida, a janela subconjuntos vai mostrar os nomes de todas as tabelas que
contém colunas GeoRaster nesse banco de dados no formato de um nome de subconjunto GDAL.

Clique num dos subconjuntos de dados listados em seguida clique em [Selecionar] para escolher o nome da tabela.
Agora, outra lista de subconjunto de dados ird mostrar os nomes das colunas GeoRaster nessa tabela. Geralmente
costuma ser uma lista pequena, uma vez que a maioria dos usudrios ndo ird ter mais de uma ou duas colunas
GeoRaster na mesma tabela.

Clique em algum da lista e subconjuntos e depois clique em [Selecione] para escolher uma combinagdo de
tabela/coluna. A caixa de didlogo ird agora mostrar todas as linhas que contém objetos GeoRaster. Note que
a lista subconjuntos ird agora mostrar a Tabela de Dados Raster e pares Id Raster.

A qualquer momento, a entrada de selecdo podem ser editadas, a fim de ir diretamente para um GeoRaster con-
hecido ou para voltar ao inicio e selecionar um outro nome da tabela.

A entrada dos dados de selecio também pode ser usado para inserir uma cldusula ONDE no final da
sequéncia de identificacdo (ex.: geor:scott/tiger@orcl,gdal_import, raster,geoid=). Ver
http://www.gdal.org/frmt_georaster.html para mais informacdes.

19.14.3 Exibindo o GeoRaster

Finally, by selecting a GeoRaster from the list of Raster Data Tables and Raster Ids, the raster image will be loaded
into QGIS.

A janela Selecionar Oracle Spatial GeoRaster pode ser fechada agora e da préxima vez que se abrir, ela ird manter
a mesma conexao e ird mostrar a mesma lista de subconjuntos anterior, tornando-o muito facil de abrir uma outra
imagem do mesmo contexto.

Nota: GeoRasters that contain pyramids will display much faster, but the pyramids need to be generated outside
of QGIS using Oracle PL/SQL or gdaladdo.

A seguir estd um exemplo usando gdaladdo:
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I-- Select Oracle SpatiallGeoRaster

Server Connections

[example

| comnect || mew || Edat || Delete

Subdatasets

‘georasterscotttigerorc.GDAL_RDT.214

georasterscotttigerorc GDAL_RDT.215
georasterscotttigerorc, GDAL_RDT.216
georasterscotttigerorc GDAL_RDT.217
georasterscotttigerorc, GDAL_RDT.218

Selection

georasterscotttigerorc, GDAL_IMPORT.RASTER

Update

select ||

Close

5 GeoRaster objects on table GDAL_IMPORT column RASTER

Figure 19.27: Janela de Sele¢ao Oracle GeoRaster

gdaladdo georaster:scott/tiger@orcl,georaster\_table,georaster,georid=6 -r

nearest 2 4 6 8 16 32

Este ¢ um exemplo usando PL/SQL.:

$ sglplus scott/tiger
SQL> DECLARE

gr sdo_georaster;
BEGIN

SELECT image INTO gr FROM cities WHERE id = 1 FOR UPDATE;
sdo_geor.generatePyramid(gr, ’'rLevel=5, resampling=NN’) ;

UPDATE cities SET image = gr WHERE id = 1;
COMMIT;
END;

19.15 Complemento Analise do Terreno

f The Raster Terrain Analysis Plugin can be used to calculate the slope, aspect, hillshade, ruggedness index
and relief for digital elevation models (DEM). It is very simple to handle and provides an intuitive graphical user
interface for creating new raster layers (see Figure_raster_terrain_1).

Descrigao das andlises:

* Declividade: Calcula o angulo de inclinag@o para cada célula em graus (com base na estimativa derivada

de primeira ordem).

» Aspecto: Exposi¢do (comecando com o 0 para dire¢do norte, em graus anti-horario).

* Relevo Sombreado: Cria um mapa sombreado usando luz e sombra para proporcionar uma aparéncia mais
tridimensional para um mapa de relevo sombreado. O mapa de saida € uma tinica banda de cinza refletindo

o valor de cinza dos pixels.

19.15. Complemento Analise do Terreno
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« Indice de rugosidade: Uma medigdo quantitativa da heterogeneidade do terreno, tal como descrito por
Riley et al. (1999). E calculado para cada local, resumindo a mudanga de altitude dentro da grade de pixeis
3x3.

e **Relevo*: Cria um mapa de relevo sombreado a partir de dados digitais de elevagdo. Implementado um
método para escolha das cores de elevacdo analisando a frequéncia de distribui¢dao. O mapa de saida é uma
multibanda de cor com trés bandas refletindo os valores RGB do relevo sombreado.

Elevation layer gtopo30 =
Output layer =
Output format GeoTIFF =
Z factor 1.0

& Add result to project

Cancel | [ OK |

Figure 19.28: Complemento Modelagem Raster do Terreno (cdlculo de declividade)

19.15.1 Usando o complemento

1. Start QGIS and load the gt opo30 raster layer from the GRASS sample location.

2. Carregue o complemento Andlise Raster do Terreno no Gerenciador de Complementos (ver Didlogo de
Complementos).

3. Selecione o método de andlise a partir do menu (ex.: Raster — Andlise de Terreno — Declividade). O
didlogo Declividade ira aparecer como mostra a Figure_raster_terrain_1.

4. Especifique um caminho de saida do arquivo, e o tipo de arquivo.

5. Clique [OK].

19.16 Complemento Menor Distancia

The Road Graph Plugin is a C++ plugin for QGIS that calculates the shortest path between two points on any
polyline layer and plots this path over the road network.

Caracteristicas principais:
* Calcula caminho, assim como o comprimento e tempo de viagem.
» Otimiza pelo comprimento ou tempo de viagem.
» Exporta o caminho para camada vetorial.

* Destaca estradas dire¢des (isto pode ser lento e usado principalmente para prop6sitos para o teste de config-
uragoes).

As aroads layer, you can use any polyline vector layer in any QGIS-supported format. Two lines with a common
point are considered connected. Please note, it is required to use layer CRS as project CRS while editing a roads
layer. This is due to the fact that recalculation of the coordinates between different CRSs introduces some errors
that can result in discontinuities, even when ‘snapping’ is used.

Na tabela de atributos da camada, o campo a seguir pode ser usado:

* Velocidade no percurso rodovidrio (campo nimero).
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Figure 19.29: Road Graph Plugin 6}

 Direcdo (qualquer tipo que possa ser convertido para texto). Frente e direcdes inversas correspondem a uma
via de inica méo, ambas as dire¢des indicam uma via de méo dupla.

Se alguns campos ndo tém qualquer valor ou ndo existem, os valores padrio serdo usados. Vocé pode alterar os
padrdes e algumas configuracdes do complemento na janela de configuragdo do complemento.

19.16.1 Usando o complemento

After plugin activation, you will see an additional panel on the left side of the main QGIS window. Now, en-
ter some parameters into the Road graph plugin settings dialog in the Vector — Road Graph menu (see fig-
ure_road_graph_2).

Depois de configurar a Unidade de tempo, Unidade de distancia e Tolerdncia da topologia, voc€ pode escolher a
camada vetorial na aba Camada de transporte. Aqui vocé também pode escolher o Campo de direcdo e Campo
de velocidade. Na aba Configuragdes padrdo, vocé pode definir a Direcdo para o célculo.

Finalmente, no painel Caminho mais curto, selecione um ponto de inicio e de fim na camada de rede de caminhos
e clique em [Calcular].

19.17 Complemento de Consulta Espacial

VW soan ‘ : : . .
The ‘e Spatial Query Plugin a1]ows you to make a spatial query (i.e., select features) in a target layer with reference to
another layer. The functionality is based on the GEOS library and depends on the selected source feature layer.

Operagdes possiveis:

e Contém
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o Road graph plugin settings

Time unit | hour =
Distance unit | kilometer 2
Topology tolerance 0.00000

Transportation layer | Default settings

Layer | trails & |

Direction field | Always use default =

Value for forward direction
Value For reverse direction
Value two-way direction

Speed field |Always use default 2| |km/h 2|

Help | | Cancel [ oK I

Figure 19.30: Road graph plugin settings A

¢ Igual

* Sobrepde
* Cruza

* Intersecta
* Disjunto
e Toca

¢ Dentro

19.17.1 Usando complemento
Como exemplo, nés queremos encontrar as regides no conjunto de dados do Alaska que contém os aeroportos. Os
seguintes passos sdo necessarios:
1. Start QGIS and load the vector layers regions.shp and airports. shp.
2. Load the Spatial Query plugin in the Plugin Manager (see Didlogo de Complementos) and click on the /7
Spatial Query jeon, which appears in the QGIS toolbar menu. The plugin dialog appears.
3. Selecione a camada regions como camada fonte e airports como camada de elementos referéncia.
4. Selecione ‘Contém’ como operador e clique [Aplicar].

z

Agora obtém uma lista de elementos ID da consulta e tem vdrias opgdes como é mostrado na fig-
ure_spatial_query_1.

Click on LEE; Create layer with list of items

« Select an ID from the list and click on |3 Create layer with selected_
« Select ‘Remove from current selection’ in the field And use the result to ¥ .

* Vocé pode g Zoom no item ou exibicdo = Mensagem de Log.
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* Additionally in Result Feature ID’s with the options ‘Invalid source’ and ‘Invalid reference’ you can have a
look at features with geometries errors. These features aren’t used for the query.

Spatial Query

Select source features from Result feature ID's

(= regions = Result query =

& 22 selected geometries

1
Where the feature §
Contains = 4
Reference features of 5
1]
airports 5
8
10
| 12
And use the result to 13
Create new selection = 14

22 of 26 identified ¥
selected Features -
["] Zoom to item

22 of 26 selected by "Create new selection”

[T Log messages

| | Apply Close (4 wﬁ,ﬁw
o — 7 |¢ 568.071 | v | @ Render @ EPSG:2954 @

>

Figure 19.31: Spatial Query analysis - regions contain airports &2

19.18 Complemento SPIT

QGIS comes with a plugin named SPIT (Shapefile to PostGIS Import Tool). SPIT can be used to load multiple
shapefiles at one time and includes support for schemas. To use SPIT, open the Plugin Manager from the Plugins

.
menu, in the Enf Installed menu check the box next to the o SPIT and click [OK].

To import a shapefile, use Database — Spit — Import Shapefiles to PostgreSQL from the menu bar to open the
SPIT - Shapefile to PostGIS Import Tool dialog. Select the PostGIS database you want to connect to and click on
[Connect]. If you want, you can define or change some import options. Now you can add one or more files to the
queue by clicking on the [Add] button. To process the files, click on the [OK] button. The progress of the import
as well as any errors/warnings will be displayed as each shapefile is processed.

19.19 Complemento Verificador de Topologia

Topologia descreve as relagdes entre pontos, linhas e poligonos que representam as feigdes de uma regido geogra-
fica. Com o complemento Verificador de Topologia, vocé pode olhar sobre seus arquivos vetoriais e verificar a
topologia com vdrias regras de topologia. Estas regras verificam com as relacdes espaciais se suas caracteristi-
cas ‘igual’, ‘contém’, ‘copia’, sdo ‘copiar para’, ‘Cruzar’, sao ‘Disjun¢do’, ‘Intersecdo’, ‘Sobreposicao’, ‘Toque’
ou sdo ‘Dentro’ entre si. Tudo depende das suas questdes individuais que regras topoldgicas que vocé aplicar a
seus dados vetoriais (por exemplo, normalmente vocé néo vai aceitar superacdo da camadas de linha, mas se eles
retratam ruas sem saida que voc€ nio vai remové-los de sua camada vetorial).
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Q o] SPIT - Shapefile to PostGIS Import Tool (A
FPostgreSQL connections
| Alaska v |
| Connect | MNew | Edit | Remove |
Import options and shapefile list
Geometry column name  [the ceom | || Use default geometry column name

SRID (2964 4| | Use default SRID

Primary key column name | gid J

Global schema | public v |

File Name © Feature Class = Features @ DB Relation Name = Schema |
farbeit/grassdatafggis_sample_datafshapefiles/majrivers.s LINESTRING majrivers
farbeit/grassdata/qgis_sample_data/shapefiles/pipelines.s LINESTRING pipelines
farbeit/grassdatalggis_sample_datafshapefiles/popp. shp FPOINT 1891 popp public
farbeit/grassdatalqgis_sample_datafshapefiles/railroads.shp | LINESTRING 24 railroads public
farbeitfgrassdatalqgis_sample_datafshapefiles/regions.shp  |MULTIPOLYGON | 26 regions public C

| Add | Remove || Remove All |

[& Help | @ oK || @ cancel |

Figure 19.32: Usando Complemento SPIT para importar arquivos shapefile do PostGIS A
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| @ Delete Rule | @ AddRule | || |6 gaps |regions 0
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1 must not have invalid geometries |lakes No layer | No tolerance E EQGDS regions 0
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3 must be inside airports | alaska No tolerance 112 gaps regions 0
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| B Configure |
| B validate All | Bl validate Extent |
& show errors 81 errors were found
| scale |.420.753 | + [ Render @ EPSG:2964 @

Figure 19.33: O Complemento Verificador de Topologia
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QGIS has a built-in topological editing feature, which is great for creating new features without errors. But existing
data errors and user-induced errors are hard to find. This plugin helps you find such errors through a list of rules.

E muito simples para criar regras topolégicas com o complemento Verificador de Topologia

Nas camadas do tipo vetor as seguintes regras estdo disponiveis:

Deve ser coberto por: Aqui vocé pode escolher uma camada vetorial de seu projeto. Pontos que nao forem
cobertos pela camada de dados vetorial ocorrem no campo ‘Erro’.

Deve ser coberto por pontos finais: Aqui vocé pode escolher uma camada de linha de seu projeto.

Must be inside: Here you can choose a polygon layer from your project. The points must be inside a
polygon. Otherwise, QGIS writes an ‘Error’ for the point.

Nao deve haver duplicados: Sempre que um ponto é representado duas vezes ou mais, vai ocorrer no
campo ‘Erro’.

Nio deve haver geometrias invalidas: Verifica se as geometrias sio validas.

Nao deve haver geometrias multi partes: Todos os pontos de multi partes estdo escritos no campo ‘Erro’.

Em camadas de linha, as seguintes regras estdo disponiveis:

Pontos finais devem ser cobertos por: Aqui vocé pode selecionar uma camada de ponto a partir de seu
projeto.

Nao deve haver oscilacio: Isto ird mostrar as superagdes na camada de linha.

Nao deve ter duplicacoes: Sempre que uma feicdo de linha for representada duas vezes ou mais, ird acusar
no campo ‘Erro’.

Nao deve haver geometrias invalidas: Verifica se as geometrias sio validas.

Nizo deve haver geometrias multi partes: As vezes, a geometria é realmente uma colegdo de geometrias
simples (partes simples). Essa geometria é chamada geometria multi-parte. Se ela contém apenas um tipo
de geometria simples, chamamos isso de multi-ponto, multi-cadeia de linha ou multi-poligono. Todas as
linhas de vérias partes estdo escritas no campo ‘Erro’.

Must not have pseudos: A line geometry’s endpoint should be connected to the endpoints of two other
geometries. If the endpoint is connected to only one other geometry’s endpoint, the endpoint is called a
psuedo node.

Em camadas de poligono, as seguintes as regras estdo disponiveis:

Deve conter: camada de poligono deve conter geometria em pelo menos um ponto da segunda camada.

Nao deve ter duplicacdes: Poligonos a partir da mesma camada néo deve ter geometrias idénticas. Sempre
que um poligono € representado duas vezes ou mais ird ocorrer no campo ‘Erro’.

Nao deve ter lacunas: poligonos adjacentes ndo deve formar lacunas entre eles. Limites administrativos
poderiam ser mencionado como um exemplo (poligonos estaduais do BRASIL ndo possuem lacunas entre
eles...).

Nao deve ter geometrias invalidas: Verifica se as geometrias sdo vdlidas. Algumas das regras que definem
uma geometria valida sdo:

Os anéis do poligono devem estar fechados.

Anéis que definem buracos devem estar dentro de anéis que definem os limites exteriores.

Os anéis ndo se podem intersectar a si mesmo (nem mesmo tocar ou cruzar um no outro).
— Os anéis ndo podem tocar outros anéis, a exce¢do de um ponto.

Nio deve ter geometrias multi partes: As vezes, a geometria é realmente uma cole¢io de geometrias
simples (partes simples). Essa geometria € chamada geometria multi-parte. Se ele contém apenas um tipo de
geometria simples, chamamos isso de multi-ponto, multi-cadeia de linha ou multi-poligono. Por exemplo,
um campo constituido por multiplas ilhas pode ser representado como um sistema multi-poligono.

Nao devem se sobrepor: poligonos adjacentes ndao devem compartilhar dreas em comum.
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* Nao deve sobrepor-se: poligonos adjacentes de uma camada nao devem compartilhar dreas comuns com
poligonos de outra camada.

19.20 Complemento Estatistica Zonal

With the 'E Zonal statistics plugin, you can analyze the results of a thematic classification. It allows you
to calculate several values of the pixels of a raster layer with the help of a polygonal vector layer (see fig-
ure_zonal_statistics). You can calculate the sum, the mean value and the total count of the pixels that are within a
polygon. The plugin generates output columns in the vector layer with a user-defined prefix.

Raster layer:

k

| landcover

Polygon layer containing the zones:

| regions & |

Qutput column prefix:

[ I |

Cancel ||  OK

Figure 19.34: Zonal statistics dialog (KDE) )
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CHAPTER 20

Ajuda e Suporte

20.1 Listas de Discurssao

QGIS is under active development and as such it won’t always work like you expect it to. The preferred way to
get help is by joining the qgis-users mailing list. Your questions will reach a broader audience and answers will
benefit others.

20.1.1 Usuarios QGIS

This mailing list is used for discussion of QGIS in general, as well as specific questions regarding its
installation and use. You can subscribe to the qgis-users mailing list by visiting the following URL:
http://lists.osgeo.org/mailman/listinfo/qgis-user

20.1.2 Lista fossgis-talk
For the German-speaking audience, the German FOSSGIS e.V. provides the fossgis-talk-liste mailing list. This

mailing list is used for discussion of open-source GIS in general, including QGIS. You can subscribe to the fossgis-
talk-liste mailing list by visiting the following URL: https://lists.fossgis.de/mailman/listinfo/fossgis-talk-liste

20.1.3 Desenvolvedor QGIS

Se vocé é um desenvolvedor enfrentando problemas de natureza mais técnica, voc€ pode querer se juntar a lista
de discussao qgis-desenvolvedor aqui: http://lists.osgeo.org/mailman/listinfo/qgis-developer

20.1.4 Atualizacoes QGIS

Each time a commit is made to the QGIS code repository, an email is posted to this list. If you
want to be up-to-date with every change to the current code base, you can subscribe to this list at:
http://lists.osgeo.org/mailman/listinfo/qgis-commit

20.1.5 QGIS-trac

Esta lista fornece uma notificacio de email relacionado a gerenciamento de projetos, incluindo re-
latérios de bugs, tarefas e solicitagdes de recursos.  Vocé€ pode se inscrever para esta lista em:
http://lists.osgeo.org/mailman/listinfo/qgis-trac
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20.1.6 Equipe da Comunidade QGIS

Esta lista trata de temas como a documentacao, ajuda de contexto, guia do usudrio, experiéncia online incluindo
sitios, blog, listas de discussdo, féruns e esforcos de tradugdo. Se vocé gosta de trabalhar com o guia do usuario,
esta lista € um bom ponto de partida para fazer suas perguntas. Vocé€ pode se inscrever para esta lista em:
http://lists.osgeo.org/mailman/listinfo/qgis-community-team

20.1.7 Equipe de lancamento QGIS

Esta lista inclui tépicos como o processo de lancamento, pacotes bindrios para vdrios Sistemas Opera-
cionais e antincios de novos lancamentos para o mundo em geral. Vocé€ pode se inscrever nesta lista em:
http://lists.osgeo.org/mailman/listinfo/qgis-release-team

20.1.8 Traducao do QGIS

This list deals with the translation efforts. If you like to work on the translation of the manuals or the graphical
user interface (GUI), this list is a good starting point to ask your questions. You can subscribe to this list at:
http://lists.osgeo.org/mailman/listinfo/qgis-tr

20.1.9 Aprendizado QGIS

This list deals with QGIS education efforts. If you would like to work on QGIS education ma-
terials, this list is a good starting point to ask your questions. You can subscribe to this list at:
http://lists.osgeo.org/mailman/listinfo/qgis-edu

20.1.10 Comité Diretor QGIS

This list is used to discuss Steering Committee issues related to overall management and direction of QGIS. You
can subscribe to this list at: http://lists.osgeo.org/mailman/listinfo/qgis-psc

You are welcome to subscribe to any of the lists. Please remember to contribute to the list by answering questions
and sharing your experiences. Note that the qgis-commit and qgis-trac lists are designed for notification only and
are not meant for user postings.

20.2 IRC

No6s também marcamos presenga no IRC - visite-nos acessando o canal # qgis em irc.freenode.net. Por favor,
aguarde pela resposta de sua pergunta. Como muitas pessoas no canal estdo fazendo outras atividades isso pode
levar um tempo para para perceberem sua pergunta. Se perder a discussdo no IRC, ndo tem problema! Nos
registamos toda a discussdo, portanto € facil estar atualizado. V4 a http://qgis.org/irclogs and read the IRC-logs.

Suporte comercial para o QGIS também estd disponivel. Verifique o website http://qgis.org/en/commercial-
support.html for more information.

20.3 Rastreador de Erros

While the qgis-users mailing list is useful for general ‘How do I do XYZ in QGIS? -type questions, you
may wish to notify us about bugs in QGIS. You can submit bug reports using the QGIS bug tracker at
http://hub.qgis.org/projects/quantum-gis/issues. When creating a new ticket for a bug, please provide an email
address where we can contact you for additional information.
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Por favor tenha em ateng@o que o seu erro pode nem sempre ter a prioridade que deseja (vai depender da severi-
dade). Alguns erros podem requer esforgos significativos de programadores para remediar e a mao-de-obra nem
sempre estd disponivel para isso.

Solicitagdes de recursos também podem ser enviadas usando o mesmo sistema de mensagem de erros. Por favor,
certifique-se de ter selecionado o tipo de recurso.

If you have found a bug and fixed it yourself, you can submit this patch also. Again, the lovely redmine ticketsys-
tem at http://hub.qgis.org/wiki/quantum-gis/issues has this type as well. Check the Patch supplied checkbox
and attach your patch before submitting your bug. One of the developers will review it and apply it to QGIS. Please
don’t be alarmed if your patch is not applied straight away — developers may be tied up with other commitments.

20.4 Blog

The QGIS community also runs a weblog at http://planet.qgis.org/planet/, which has some interesting articles for
users and developers as well provided by other blogs in the community. You are invited to contribute your own
QGIS blog!

20.5 Plugins

The website http://plugins.qgis.org provides the official QGIS plugins web portal. Here, you find a list of all stable
and experimental QGIS plugins available via the ‘Official QGIS Plugin Repository’.

20.6 Wiki

E finalmente, n6s mantemos uma pagina WIKI em http://hub.qgis.org/projects/quantum-gis/wiki onde vocé pode
encontrar uma variedade de informagdes titeis relacionada com o desenvolvimentos do QGIS, planos de langa-
mento, links para sites de transferéncia, mensagens de dicas de tradugdo entre outros. Visite, 14 temos boas
explicacdes!
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CHAPTER 21

Apéndice

21.1 Licenca Publica Geral GNU

Versdo 2, Junho 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc. 59 Temple Place - Suite 330, Boston, MA 02111-1307,
USA

E permitido a todos copiar e distribuir uma cépia desta documento da licenga, porém nio é permitido alterar esta.
Preambulo

As licengas de muitos software sdo desenvolvidas para restringir sua liberdade de compartilhd-lo e mudé-lo. Con-
trdria a isso, a Licenca Publica Geral GNU pretende garantir sua liberdade de compartilhar e alterar software
livres — garantindo que o software serd livre e gratuito para os seus usudrios. Esta Licenca Piblica Geral aplica-se
a maioria dos software da Free Software Foundation e a qualquer outro programa cujo autor decida aplica-la.
(Alguns outros software da FSF sdo cobertos pela Licenca Publica Geral de Bibliotecas, no entanto.) Vocé pode
aplicd-la também aos seus programas.

Quando falamos em softwares livres, nos referimos a liberdade, ndo preco. Nossa Licenga Publica Geral é proje-
tada para garantir: que vocé tenha liberdade de compartilhar c6pias do software livre (e cobrar por este servigo, se
desejar) que vocé recebeu o cédigo fonte ou pode adquirir se quiser; que vocé possa modificar o software ou usar
partes dele em novos softwares livres; que vocé saiba que pode fazer tais coisas.

Para proteger os seus direitos nds precisamos fazer restricdes que proibem qualquer pessoa a negar a vocé tais
direitos ou a pedir que se renda a eles.Estas restrigoes se traduzem em certas responsabilidades para vocé, se vocé
distribuir ou modificar cépias do software.

Por exemplo, se vocé distribuir cOpias de determinado programa, seja ele gratis ou por uma taxa, vocé deve dar
aos beneficidrios todos os direitos que vocé tem. Vocé deve garantir que eles também recebam ou possam acessar
o cbdigo fonte. E vocé deve mostrar a eles estes termos para que eles saibam seus direitos.

No6s protegemos seus direitos com dois passos: (1) direitos autorais do software, e (2) oferecemos a vocé esta
licenga que lhe d4 a permissao legal para copiar, distruibuir e/ou modificar o software.

Também, para a protecio nossa e de cada autor, nds queremos garantir que todos compreendam que nao ha garantia
para este software livre. Se o software for modificado por outra pessoa e passado adiante, os beneficidrios devem
saber que oque eles tem ndo € o software original, para que, qualquer problema introduzido por outros néo reflita
na reputagao do autor original.

Por fim, qualquer programa livre é constantemente ameacado por patentes de softwares. NOs queremos evitar o
risco de que redistribuidores de um programa livre obtenham licengas individuais, fazendo assim do programa
proprietdrio. Para prevenir isso, nds deixamos claro que qualquer patente deve ser licenciada para o uso livre de
todas as pessoas.

Seguem os precisos termos e condi¢des para copia, ditribuicao e modificagcao. TERMOS E CONDICOES PARA
COPIA, DISTRIBUICAO E MODIFICACAO

0. Esta licenga se aplica a qualquer programa ou outro trabalho que contenha um aviso inserido pelo detentor
dos direitos autorais informando que o mesmo pode ser distribuido sob as condi¢des desta Licenca Publica
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Geral.O “Programa” abaixo refere-se a qualquer programa ou trabalho, e “trabalho baseado no Programa”
significa tanto o Programa em si como quaisquer trabalhos derivados, de acordo com a lei de direitos au-
torais: isto quer dizer um trabalho que contenha o Programa ou parte dele, tanto originalmente ou com
modifica¢des, e/ou tradugdo para outros idiomas. (Doravante o processo de traducdo estd incluido sem
limites no termo “modifica¢do”.) Cada licenciado € mencionado como “vocé”.

Atividades outras que a cépia, a distribuicio e modificagdo ndo estdo cobertas por esta Licenca; elas estdo
fora de seu escopo. O ato de executar o Programa ndo é restringido e o resultado do Programa € coberto ape-
nas se seu conteido contenha trabalhos baseados no Programa (independentemente de terem sido gerados
pela execugdo do Programa). Se isso € verdadeiro depende do que o programa faz.

1. Vocé pode copiar e distribuir copias fiéis do cédigo-fonte do Programa da mesma forma que vocé o recebeu,
usando qualquer meio, deste que vocé conspicua e apropriadamente publique em cada cépia um aviso de
direitos autorais e uma declaracdo de inexisténcia de garantias; mantenha intactas todos os avisos que se
referem a esta Licenga e a auséncia total de garantias; e forneca a outros recebedores do Programa uma
cOpia desta Licenga, junto com o Programa.

Vocé pode cobrar uma taxa pelo ato fisico de transferir uma cépia e pode, opcionalmente, oferecer garantia
em troca de pagamento.

2. Vocé pode modificar sua cépia ou cépias do Programa, ou qualquer parte dele, assim gerando um trabalho
baseado no Programa, e copiar e distribuir essas modificagdes ou trabalhos sob os termos da secdo 1 acima,
desde que vocé também se enquadre em todas estas condi¢des:

(a) Vocé tem que fazer com que os arquivos modificados levem avisos proeminentes afirmando que vocé
alterou os arquivos, incluindo a data de qualquer alteracao.

(b) Voce tem que fazer com que quaisquer trabalhos que vocé distribua ou publique, e que integralmente
ou em partes contenham ou sejam derivados do Programa ou de suas partes, sejam licenciados, inte-
gralmente e sem custo algum para quaisquer terceirose, sob os termos desta Licnca.

(c) Se qualquer programa modificado normalmente 1€ comandos interativamente quando executados, vocé
tem que fazer com que, quando iniciado tal uso interativo da forma mais simples, seja impresso ou
mostrado um antincio de que nio hd qualquer garantia (ou entdo que vocé fornece a garantia) e que
os usudrios podem redistribuir o programa sob estas condi¢des, ainda informando os usudrios como
consultar uma cépia desta Licenca. (Excecdo: se o Programa em si € interativo mas normalmente ndo
imprime estes tipos de anuncios, seu trabalho baseado no Programa néo precisa imprimir um andncio.)

Estas exigéncias aplicam-se ao trabalho modificado como um todo. Se secdes identificdveis de tal trabalho
ndo sdo derivadas do Programa, e podem ser razoavelmente consideradas trabalhos independentes e sepa-
rados por si s6, entdo esta Licenga, e seus termos, ndo se aplicam a estas se¢des quando vocé distribui-las
como trabalhos em separado. Mas quando vocé distribuir as mesmas se¢des como parte de um todo que
¢ trabalho baseado no Programa, a distribui¢do como um todo tem que se enquadrar nos termos desta Li-
cenga, cujas permissdes para outros licenciados se estendem ao todo, portanto também para cada e toda
parte independente de quem a escreveu.

Desta forma, esta se¢do ndo tem a intengao de reclamar direitos os contestar seus direitos sobre o trabalho es-
crito completamente por vocg; ao invés disso, a intencdo € a de exercitar o direito de controlar a distribui¢do
de trabalhos, derivados ou coletivos, baseados no Programa.

Adicionalmente, a mera adicdo ao Programa de outro trabalho ndo baseado no Programa (ou de trabalho
baseado no Programa) em um volume de armazenamento ou meio de distribuicdo nao faz o outro trabalho
parte do escopo desta Licenga.

3. Vocé pode copiar e distribuir o Programa (ou trabalho baseado nele, conforme descrito na Sec¢do 2) em
codigo-objeto ou em forma executdvel sob os termos das Se¢des 1 e 2 acima, desde que vocé faga um dos
seguintes:

(a) O acompanhe com o cédigo-fonte completo e em forma acessivel por maquinas, que tem que ser
distribuido sob os termos das Se¢des 1 e 2 acima e em meio normalmente utilizado para o intercambio
de software; ou,

(b) O acompanhe com uma oferta escrita, valida por pelo menos trés anos, de fornecer a qualquer um, com
um custo nao superior ao custo de distribui¢do fisica do material, uma cépia do cédigo-fonte completo
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e em forma acessivel por maquinas, que tem que ser distribuido sob os termos das Se¢des 1 e 2 acima
e em meio normalmente utilizado para o intercimbio de software; ou,

(c) O acompanhe com a informagdo que vocé recebeu em relacdo a oferta de distribuicdo do cédigo-
fonte correspondente. (Esta alternativa é permitida somente em distribui¢cdo ndo comerciais, e apenas
se vocé recebeu o programa em forma de cédigo-objeto ou executdvel, com oferta de acordo com a
Subsecdo b acima.)

O coédigo-fonte de um trabalho corresponde a forma de trabalho preferida para se fazer modificacdes. Para
um trabalho em forma executdvel, o codigo-fonte completo significa todo o cédigo-fonte de todos os médu-
los que ele contém, mais quaisquer arquivos de defini¢do de “interface”, mais os “scripts” utilizados para se
controlar a compilacio e a instalacdo do executavel. Contudo, como excecdo especial, o cédigo-fonte dis-
tribuido ndo precisa incluir qualquer componente normalmente distribuido (tanto em forma original quanto
bindria) com os maiores componentes (o compilador, o “kernel” etc.) do sistema operacional sob o qual o
executdvel funciona, a menos que o componente em si acompanhe o executdvel.

Se a distribui¢do do executdvel ou codigo-objeto € feita através da oferta de acesso a copias de algum lugar,
entdo ofertar o acesso equivalente a cépia, do mesmo lugar, do cédigo-fonte equivale a distribuicdo do
cédigo-fonte, mesmo que terceiros ndo sejam compelidos a copiar o céddigo-fonte com o c6digo-objeto.

4. Vocé nao pode copiar, modificar, sub-licenciar ou distribuir o Programa, exceto de acordo com as condi¢des
expressas nesta Licenca. Qualquer outra tentativa de copia, modificag@o, sub-licenciamento ou distribui¢io
do Programa n@o € valida, e cancelard automaticamente os direitos que lhe foram fornecidos por esta Li-
cenca. No entanto, terceiros que de vocé receberam copias ou direitos, fornecidos sob os termos desta
Licenga, ndo terdo suas licencas terminadas, desde que permanecam em total concordancia com ela.

5. Vocé ndo é obrigado a aceitar esta Licenca ja que ndo a assinou. No entanto, nada mais o dard permissao
para modificar ou distribuir o Programa ou trabalhos derivados deste. Estas acdes s@o proibidas por lei, caso
vocé ndo aceite esta Licenga. Desta forma, ao modificar ou distribuir o Programa (ou qualquer trabalho
derivado do Programa), vocé estard indicando sua total aceitacdo desta Licencga para fazé-los, e todos os
seus termos e condicdes para copiar, distribuir ou modificar o Programa, ou trabalhos baseados nele.

6. Cada vez que vocé redistribuir o Programa (ou qualquer trabalho baseado nele), os recebedores adquirirao
automaticamente do licenciador original uma licenga para copiar, distribuir ou modificar o Programa, su-
jeitos a estes termos e condi¢cdes. Vocé ndo poderd impor aos recebedores qualquer outra restricio ao
exercicio dos direitos entdo adquiridos. Vocé ndo é responsavel em garantir a concordancia de terceiros a
esta Licenca.

7. Se, em conseqiiéncia de decisdes judiciais ou alegacdes de infringimento de patentes ou quaisquer outras
razdes (ndo limitadas a assuntos relacionados a patentes), condi¢cdes forem impostas a vocé (por ordem
judicial, acordos ou outras formas) e que contradigam as condi¢des desta Licenca, elas ndo o livram das
condi¢des desta Licenca. Se vocé ndo puder distribuir de forma a satisfazer simultaneamente suas obri-
gacdes para com esta Licenca e para com as outras obrigacdes pertinentes, entdo como conseqiiéncia vocé
ndo poderd distribuir o Programa. Por exemplo, se uma licenga de patente ndo permitird a redistribuicao,
livre de “royalties”, do Programa, por todos aqueles que receberem cdpias direta ou indiretamente de vocg,
entdo a nica forma de vocé satisfazer a ela e a esta Licenga seria a de desistir completamente de distribuir
o Programa.

Se qualquer parte desta secdo for considerada invélida ou nao aplicadvel em qualquer circunstincia particular,
o restante da secdo se aplica, e a secdo como um todo se aplica em outras circunstancias.

O propésito desta se¢do ndo € o de induzi-lo a infringir quaisquer patentes ou reivindicag@o de direitos de
propriedade outros, ou a contestar a validade de quaisquer dessas reivindicagdes; esta se¢do tem como tinico
propdsito proteger a integridade dos sistemas de distribui¢do de software livres, o que é implementado pela
pratica de licengas publicas. Vdrias pessoas t€m contribuido generosamente e em grande escala para os
software distribuidos usando este sistema, na certeza de que sua aplicacao € feita de forma consistente; fica
a critério do autor/doador decidir se ele ou ela estd disposto a distribuir software utilizando outro sistema, e
um licenciado ndo pode impor esta escolha.

Esta secdo destina-se a tornar bastante claro o que se acredita ser conseqiiéncia do restante desta Licenca.

8. Se a distribuicdo e/ou uso do Programa sdo restringidos em certos paises por patentes ou direitos autorais,
o detentor dos direitos autorais original, e que colocou o Programa sob esta Licenca, pode incluir uma limi-
tacdo geogrifica de distribuicdo, excluindo aqueles paises de forma a tornar a distribui¢do permitida apenas
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10.

naqueles ou entre aqueles paises entdo ndo excluidos. Nestes casos, esta Licenga incorpora a limitacdo
como se a mesma constasse escrita nesta Licenca.

A Free Software Foundation (Fundacdo do Software Livre) pode publicar versdes revisadas e/ou novas da
Licenca Publica Geral de tempos em tempos. Estas novas versdes serdo similares em espirito a versdo atual,
mas podem diferir em detalhes que resolvem novos problemas ou situacdes.

A cada versdo é dada um nimero distinto. Se o Programa especifica um niimero de versdo especifico desta
Licenca que se aplica a ele e a “qualquer nova versao”, vocé tem a op¢do de aceitar os termos e condi¢des
daquela versdo ou de qualquer outra versdo publicada pela Free Software Foundation. Se o programa ndo
especifica um nimero de versdo desta Licenca, vocé pode escolher qualquer versdo ja publicada pela Free
Software Foundation.

Se vocé pretende incorporar partes do Programa em outros programas livres cujas condi¢des de distribui¢ao
sdo diferentes, escreva ao autor e solicite permiss@o. Para o software que a Free Software Foundation detém
direitos autorais, escreva a Free Software Foundation; as vezes nds permitimos excecdes a este caso. Nossa
decisdo serd guiada pelos dois objetivos de preservar a condi¢do de liberdade de todas as deriva¢des do
nosso software livre, e de promover o compartilhamento e reutilizacio de software em aspectos gerais.

AUSENCIA DE GARANTIA

11.

12.

PELO PROGRAMA SER LICENCIADO SEM ONUS, NAO HA QUALQUER GARANTIA PARA O
PROGRAMA, NA EXTENSAO PERMITIDA PELAS LEIS APLICAVEIS. EXCETO QUANDO EX-
PRESSADO DE FORMA ESCRITA, OS DETENTORES DOS DIREITOS AUTORAIS E/OU TER-
CEIROS DISPONIBILIZAM O PROGRAMA “NO ESTADO”, SEM QUALQUER TIPO DE GARAN-
TIAS, EXPRESSAS OU IMPLICITAS, INCLUINDO, MAS NAO LIMITADO A, AS GARANTIAS
IMPLICITAS DE COMERCIALIZACAO E AS DE ADEQUACAO A QUALQUER PROPOSITO. O
RISCO TOTAL COM A QUALIDADE E DESEMPENHO DO PROGRAMA E SEU. SE O PROGRAMA
SE MOSTRAR DEFEITUOSO, VOCE ASSUME OS CUSTOS DE TODAS AS MANUTENCOES,
REPAROS E CORRECOES.

EM NENHUMA OCASIAO, A MENOS QUE EXIGIDO PELAS LEIS APLICAVEIS OU ACORDO
ESCRITO, OS DETENTORES DOS DIREITOS AUTORAIS, OU QUALQUER OUTRA PARTE QUE
POSSA MODIFICAR E/OU REDISTRIBUIR O PROGRAMA CONFORME PERMITIDO ACIMA,
SERAO RESPONSABILIZADOS POR VOCE POR DANOS, INCLUINDO QUALQUER DANO EM
GERAL, ESPECIAL, ACIDENTAL OU CONSEQUENTE, RESULTANTES DO USO OU INCAPACI-
DADE DE USO DO PROGRAMA (INCLUINDO, MAS NAO LIMITADO A, A PERDA DE DADOS
OU DADOS TORNADOS INCORRETOS, OU PERDAS SOFRIDAS POR VOCE OU POR OUTRAS
PARTES, OU FALHAS DO PROGRAMA AO OPERAR COM QUALQUER OUTRO PROGRAMA),
MESMO QUE TAL DETENTOR OU PARTE TENHAM SIDO AVISADOS DA POSSIBILIDADE DE
TAIS DANOS.

QGIS Qt excecoes a GPL

Em adicio, excepcionalmente, a Equipe de Desenvolvimento QGIS d4 a permissdo de linkar o c6digo
deste programa com a biblioteca QT, inclusa, mas néo limitada as seguintes versdes (ambas gratuitas
e comerciais):Qt / Nao-Comercial do Windows, Qt / Windows, Qt/X11, Qt / Mac, e Qt / Embedded
(ou com versdes modificadas do Qt que usam a mesma licenga do Qt) e distribuir combinacdes rela-
cionadas, incluindo os dois. Vocé deve obedecer a GNU General Public License em todos os aspectos
para todo o cédigo usado em outra Qt. Se voc€ modificar este arquivo, vocé pode estender essa ex-
cecdo para a sua versdo do arquivo, mas vocé ndo é obrigado a fazé-lo. Se vocé ndo quiser fazer isso,
exclua essa declaracdo excegdo de sua versao.

21.2 GNU Licenca de Documentacao Gratuita

Versdo 1.3, 3 de Novembro de 2008

Direitos Autorais 2000, 2001, 2002, 2007, 2008 Free Software Foundation (Fundacdo do Software
Livre)

<http://fsf.org/>
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Qualquer pessoa tem permissdo para copiar e distribuir cépias fiéis deste documento de licenca, mas modifica-lo
ndo é permitido.

Preambulo

O objetivo desta licenga é produzir um manual, compéndio, ou outro documento funcional e ttil. “Grétis” no
sentido de liberdade: para garantir a todos a efetiva liberdade de copiar e distribui-la com ou sem modificagdes,
comercialmente ou ndo.Secundariamente esta licenca preserva ao autor e editor uma maneira de ter crédito pelo
seu trabalho, embora nao sejam considerados responsaveis por modificagdes feitas por outros.

Esta licenca € uma espécie de “copyleft”, oque significa que trabalhos derivativos do documento devem ser livres
no mesmo sentido. Ela complementa a GNU (Licenga Publica Geral), que é uma licenca copyleft projetada para
softwares livres.

Criamos esta Licenga para que seja usada em manuais para programas livres, porque programas livres precisam
de documentacdo livre: um programa livre deveria vir com manuais que oferecam as mesmas liberdades que o
programa oferece. Mas esta Licenca ndo estd limitada a manuais de programas de computador; ela pode ser usada
para qualquer trabalho de texto, independentemente do assunto ou se é publicado como um livro impresso. Nés
recomendamos esta Licenga principalmente para trabalhos cujo propdsito € instrug@o ou referéncia.

1. APPLICABILITY AND DEFINITIONS

Esta licenga se aplica a qualquer manual ou outro trabalho, em qualquer meio, que contenha uma nota introduzida
pelo detentor dos direitos autorais dizendo que o documento pode ser distribuido sob os termos desta. Tal nota
garante uma licenga mundial, livre de royalties, de duracdo ilimitada, para usar este trabalho sob as condi¢des aqui
colocadas. O “Documento”, abaixo, se refere a qualquer tal manual ou trabalho. Qualquer membro do publico é
um licenciado, e serd tratado por “voc€”. Vocé aceita a licenga se copiar, modificar ou distribuir o trabalho de um
modo que necessite de permissao de acordo com a lei de direitos autorais.

Uma “Versdao Modificada” do Documento se refere a qualquer trabalho contendo o Documento ou uma parte deste,
quer seja copiado sem modifica¢des, quer com modifica¢des e/ou traduzido para outra lingua.

Uma “Sec¢ao Secunddria” é um apéndice com nome ou uma secao inicial do Documento que trata exclusivamente
da relacdo dos editores ou autores do Documento com seu assunto geral (ou temas relacionados) e ndao contém
nada que possa estar diretamente dentro do assunto geral. Assim, se 0 Documento é em parte um livro- texto de
matematica, uma Secdo Secundéria ndo pode explicar nada de matemadtica. Tal relacdo pode ser uma conexdo
histérica com o assunto ou com temas relacionados, ou tratar de questdes legais, comerciais, filoséficas, éticas ou
politicas com relagdo a eles.

“Secdes Invariantes” sdo certas Secdes Secunddrias cujos titulos s@o designados como sendo de Se¢des invariantes
na nota que afirma que o Documento é publicado sob esta Licenga. Se uma se¢@o ndo se encaixa na defini¢do acima
de Secundaria, entfo ndo se permite que seja designada como Invariante. O Documento pode nio conter nenhuma
Secdo Invariante. Se o documento ndo identificar quaisquer Secdes Invariantes, entdo ndo ha nenhuma.

“Textos de Capa” sdo certas passagens de texto que sdo listada como Textos de Capa Frontal ou Texto de Quarta
Capa, na nota que afirma que o Documento é publicado sob esta Licenca. Um Texto de Capa Frontal pode ter no
maximo 5 palavras, e um Texto de Quarta Capa pode ter no maximo 25 palavras.

Uma cépia “Transparente” do Documento significa uma cépia que pode ser lida pelo computador, representada
em um formato cuja especificacio esteja disponivel ao publico geral, que seja apropriada para a imediata revisao
do documento usando-se editores de texto genéricos ou (para imagens compostas de pixeis) programas graficos
genéricos ou (para desenhos) algum editor de desenhos amplamente disponivel, e que seja apropriado para in-
clusdo em formatadores de texto ou para tradugdo automadtica para uma variedade de formatos apropriados para
inclusdo em formatadores de texto. Uma cépia feita em outro formato de arquivo Transparente cuja marcagdo, ou
auséncia desta, foi manipulada para impedir ou desencorajar modificacdo subseqiiente pelos leitores nao é Trans-
parente. Um formato de imagem ndo € Transparente se usado em lugar de qualquer quantidade substancial de
texto. Uma cépia que ndo € “Transparente” é chamada “Opaca”.

Exemplos de formatos apropriados para cépias Transparentes incluem ASCII puro sem marcagdo, formato de
entrada Texinfo, LaTex, SGML ou XML usando um DTD publicamente disponivel, e HTML padrao simples,
PostScript ou PDF projetados para modificacdo por humanos. Exemplos de formatos de imagem transparentes
incluem PNG, XCF e JPG. Formatos Opacos incluem formatos proprietdrios que podem ser lidos e editados
somente por processadores de texto proprietdrios, SGML ou XML para os quais o DTD e/ou ferramentas de
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processamento ndo sdo largamente disponibilizadas, e HTML, Postscript ou PDF gerados automaticamente com
propdsito apenas de saida por alguns processadores de texto.

“Pagina de Titulo” significa, para um livro impresso, a propria pagina do titulo, além das pédginas subseqiientes
necessdrias para conter, de forma legivel, o material que esta Licenca requer que apareca na pagina do titulo. Para
trabalhos em formatos que ndo t&ém uma pégina de titulo assim, “Pédgina de Titulo” significa o texto préximo a
ocorréncia mais proeminente do titulo do trabalho, precedendo o inicio do corpo do texto.

O “publicador” é qualquer pessoa ou entidade que distribua cépias do Documento para o publico.

Uma se¢do “Intitulada X'YZ” significa uma sub-unidade com nome do Documento cujo titulo ou é precisamente
XYZ ou contém XYZ em parénteses seguindo o texto que traduz XYZ em outra lingua. (Aqui XYZ representa
o nome de uma secdio especifica mencionado acima, tal como “Agradecimentos”, ‘“Dedicatéria”, “Apoio”, ou
“Histdrico”.) “Preservar o Titulo” de uma se¢@o assim quando vocé modifica o Documento significa que ela
continua sendo uma secdo “Intitulada XYZ” de acordo com esta defini¢ao.

O Documento pode incluir Notas de Garantia em seguida a nota que afirma que esta Licenca se aplica ao Docu-
mento. Estas Notas de Garantia sdo tidas como inclusas por referéncia nesta Licenga, mas somente com relagdo
as notas de garantia: qualquer outra implica¢@o que estas Notas de Garantia possam ter é anulada e ndo tem efeito
algum no contetdo desta Licenca.

2. VERBATIM COPYING

Vocé pode copiar e distribuir o Documento em qualquer meio, comercialmente ou ndo-comercialmente, desde que
esta licenca, as notas de direitos autorais (copyright), e a nota de licenca afirmando que esta Licenga se aplica ao
Documento sejam reproduzidas em todas as cOpias, € que voc€ nao inclua outras condi¢des, quaisquer que sejam,
as condicdes desta Licencga. Vocé ndo pode usar de medidas técnicas para obstruir ou controlar a leitura ou cépia
futura das cépias que voce fizer ou distribuir. Contudo, vocé pode aceitar compensac¢do em troca das copias. Se
vocé distribuir um nimero suficientemente grande de copias, vocé deve também respeitar as condi¢des na se¢do
3.

Vocé pode também emprestar copias, sob as mesmas condi¢des acima mencionadas, e vocé também as pode
mostrar publicamente.

3. COPYING IN QUANTITY

Se vocé publicar cpias impressas (ou cdpias em um meio que normalmente tem capas impressas) do documento,
em numero maior que 100, e a nota de licenca do Documento requer Textos de Capa, vocé deve encadernar as
cOpias em capas que carreguem, de forma clara e legivel, todos estes Textos de Capa: Textos de Capa Frontal na
capa frontal, e Textos de Quarta Capa na quarta capa. Ambas as capas devem também identificar, de forma clara
e legivel, vocé como o editor das copias. A capa frontal deve apresentar o titulo completo com todas as palavras
deste igualmente proeminentes e visiveis. Vocé pode adicionar outro material nas capas. Cépias com mudangas
limitadas as capas, desde que preservando o titulo do Documento e satisfazendo estas condi¢des, podem ser
tratadas como cépias literais em outros aspectos.

Se os textos necessdrios a qualquer uma das capas sdo demasiado volumosos para serem incluidos de forma
legivel, voce deve colocar os primeiros listados (quantos couberem razoavelmente) na prépria capa, e continuar o
resto nas paginas adjacentes.

Se vocé publicar ou distribuir copias Opacas do Documento em nimero maior que 100, vocé€ deve ou incluir uma
coOpia Transparente legivel por computador juntamente com cada cépia Opaca, ou dizer em, ou juntamente com,
cada cépia Opaca um endereco de rede a partir do qual o priblico geral possa acessar e obter, usando protocolos
de rede publicos padrdo, uma cépia Transparente completa do Documento, livre de material adicionado. Se vocé
decidir pela segunda opcdo, vocé deve seguir passos razoavelmente prudentes, quando comecar a distribuir as
c6pias Opacas em quantidade, para garantir que esta copia transparente permanecerd acessivel no local indicado
por pelo menos um ano apds a tltima vez que vocé distribuir uma cépia Opaca (diretamente ou através de seus
agentes ou distribuidor) desta edi¢do ao publico.

E solicitado, mas ndo exigido, que vocé contate os autores do Documento muito antes de redistribuir qualquer
nimero grande de cépias, para dar a eles uma chance de lhe fornecer uma versao atualizada do Documento.

4. MODIFICATIONS

Vocé pode copiar e distribuir uma Versdo Modificada do Documento sob as condi¢gdes das secdes 2 e 3 acima,
desde que vocé fornega a Versdo Modificada estritamente sob esta Licenca, com a Versdo Modificada no papel de
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Documento, permitindo assim a distribuicdo e modificagdo da Versdo Modificada a quem quer que possua uma
copia desta. Além disso, vocé deve executar os seguintes procedimentos na Versdo Modificada:

1. Use in the Title Page (and on the covers, if any) a title distinct from that of the Document, and from those of
previous versions (which should, if there were any, be listed in the History section of the Document). You
may use the same title as a previous version if the original publisher of that version gives permission.

2. Liste na Pdgina de Titulo, como autores, uma ou mais pessoas ou entidades responsdveis pela autoria ou
modificacdes na Versdo Modificada, juntamente com pelo menos cinco dos autores principais do Docu-
mento (todos seus autores principais, se houver menos que cinco), a menos que estes lhe desobriguem desta
exigéncia.

3. Mencione na P4gina de Titulo o nome do editor da Versdao Modificada, como seu editor.
4. Preserve todas as notas de direitos autorais (copyright) do Documento.

5. Adicione uma nota apropriada de direitos autorais para suas modificagdes, adjacente as outras notas de
direitos autorais.

6. Inclua, imediatamente apés as notas de direitos autorais, uma nota de licenca dando ao ptiblico permissao
para usar a Versao Modificada sob os termos desta Licenca, na forma mostrada no Adendo abaixo.

7. Preserve naquela nota de licenca a lista completa de Se¢des Invariantes e Textos de Capa requeridos dados
na nota de licenca do Documento.

8. Inclua uma copia inalterada desta Licenga.

9. Preserve a se¢do intitulada “Histdrico”, preserve seu titulo, e adicione a esta um item mencionando pelo
menos o titulo, ano, novos autores, e editor da Versao Modificada conforme incluido na Pédgina de Titulo.
Se nao houver uma se¢do intitulada “Histérico” no Documento, crie uma mencionando o titulo, ano, autores
e editor do Documento como mostrado na Pagina de Titulo, em seguida adicione um item descrevendo a
Versao Modificada como mencionado na sentenca anterior.

10. Preserve o endereco de rede, se algum, dado no Documento para acesso publico a uma cépia Transparente
deste e, da mesma maneira, os enderecos de rede dados no Documento para versdes prévias nas quais este
se baseia. Estes podem ser colocados na se¢do “Histérico”. Vocé€ pode omitir um endereco de rede para um
trabalho que foi publicado pelo menos quatro anos antes do Documento em si, ou se o editor original da
versdo a qual o endereco se refere der permisséo.

11. Para qualquer secdo intitulada “Agradecimentos” ou “Dedicatéria”, preserve o titulo da secdo, e preserve
dentro da se¢do toda a substincia e tom de cada um dos agradecimentos e/ou dedicatérias 14 mencionados.

12. Preserve todas as Sec¢des Invariantes do Documento, inalteradas no seu texto e titulos. Nimeros de se¢do
ou o equivalente ndo sdo considerados parte dos titulos das secdes.

13. Apague qualquer secdo intitulada “Apoio”. Tal se¢@o ndo ser incluida na Versdo Modificada.

14. Nao modifique o titulo de qualquer se¢do a ser intitulada “Apoio” ou que resulte em conflito com titulo de
qualquer Secdo Invariante.

15. Preserve any Warranty Disclaimers.

Se a Versdo Modificada incluir novas secdes iniciais ou apéndices que sejam qualificados como Sec¢des Se-
cunddrias, e ndo contiver material copiado do Documento, vocé€ pode, a seu critério, tornar algumas dessas ou
todas essas secdes em invariantes. Para fazer isso, adicione seus titulos a lista de SecOes Invariantes na nota de
licenga da Versdo Modificada. Estes titulos devem ser distintos de quaisquer outros titulos de segdes.

Vocé pode incluir uma se¢@o intitulada “Apoio”, dado que ela contenha nada além de apoio recebido para sua
Versao Modificada por vdrias fontes — por exemplo, notas do revisor ou de que o texto foi aprovado por uma
organizagdo como a defini¢do autoritativa de um padrio.

Vocé pode adicionar uma passagem de até cinco palavras como Texto de Capa Frontal, e uma passagem de até
25 palavras como Texto de Quarta Capa, ao fim da lista de Textos de Capa na Versdo Modificada. Somente
uma passagem de Texto de Capa Frontal e uma de Texto de Quarta Capa pode ser adicionado por (ou através
de arranjos feitos por) uma entidade qualquer. Se o Documento ja incluir um texto de capa para a mesma capa,
previamente incluido por voc€ ou por arranjo feito pela mesma entidade em cujo nome vocé estd agindo, vocé nio
pode adicionar outro; mas vocé pode substituir o antigo, com permissdo explicita do editor anterior, que o incluiu.
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O(s) autor(es) e editor(es) do Documento, por esta Licenga, ndo ddo permissdo para seus nomes serem usados
para publicidade ou defesa ou apoio implicito para qualquer Versdo Modificada.

5. COMBINING DOCUMENTS

Vocé pode combinar o documento com outros documentos publicados sob esta Licenga, sob os termos definidos
na se¢do 4 acima para versdes modificadas, desde que vocé inclua na combinag¢@o todas as Secdes Invariantes de
todos os documentos originais, sem modificagdes, e as liste como Se¢des Invariantes de seu trabalho combinado,
na sua nota de licenga, e que vocé preserve todas as Notas de Garantia.

O trabalho combinado somente precisa conter uma cépia desta Licenca, e miltiplas Se¢des Invariantes idénticas
podem ser substituidas por uma tinica copia. Se houver miiltiplas Se¢des Invariantes com o mesmo nome, porém
com conteddos diferentes, torne o titulo de cada uma destas se¢des tinico, adicionando ao fim dele, entre parén-
teses, 0 nome do autor ou editor original desta secdo, se conhecido, ou entdo um ndmero Unico. Faca o mesmo
ajuste nos titulos de secdo na lista de Se¢des Invariantes na nota de licenca do trabalho combinado.

Na combinagio, vocé deve combinar quaisquer secdes intituladas “Histérico” nos vdrios documentos originais,
formando uma secio intitulada “Histérico”; do mesmo modo, combine quaisquer se¢des intituladas “Agradeci-
mentos”, e quaisquer secdes intituladas “Dedicatéria”. Vocé deve apagar todas as sec¢des intituladas “Apoio”.

6. COLLECTIONS OF DOCUMENTS

Vocé pode fazer uma cole¢@o consistindo do Documento e outros documentos publicados sob esta Licenca, e
substituir as cdpias individuais desta Licenga, nos varios documentos, por uma Unica cépia a ser incluida na
colecdo, desde que voce siga as regras desta Licenca para copias literais de cada documento em todos os outros
aspectos.

Vocé pode extrair um tdnico documento desta cole¢do, e distribui-lo individualmente sob esta Licenca, desde que
vocé insira uma cépia desta Licenga no documento extraido, e siga esta Licenca em todos 0s outros aspectos com
relacdo a cépia literal do documento.

7. AGGREGATION WITH INDEPENDENT WORKS

Uma compilagdo do Documento ou seus derivados com outros documentos ou trabalhos separados e indepen-
dentes, dentro de ou junto a um volume de um meio de armazenagem ou distribuicao, configura um “agregado” se
os direitos autorais resultantes da compilagdo nio forem usados para limitar os direitos legais dos usudrios desta
além do que os trabalhos individuais permitem. Quando o Documento ¢ incluido em um agregado, esta Licenca
ndo se aplica aos outros trabalhos no agregado que néo forem, por sua vez, derivados do Documento.

Se o requerimento do Texto de Capa da se¢d@o 3 for aplicdvel a estas copias do documento, entdo, se o Documento
for menor que metade do agregado inteiro, os Textos de Capa do Documento podem ser colocados em capas que
encerrem o Documento dentro do agregado, ou o equivalente eletrdnico das capas se o0 Documento estiver em
formato eletrénico. Do contrério, eles devem aparecer como capas impressas que envolvam o agregado inteiro.

8. TRANSLATION

Uma tradug@o é considerada como sendo um tipo de modifica¢io, entdo vocé pode distribuir tradu¢des do Docu-
mento sob os termos da se¢ao 4. A substituicao de Secdes Invariantes por traducdes requer permissao especial dos
detentores dos direitos autorais, embora vocé possa incluir tradugdes de algumas ou todas as Sec¢des Invariantes
juntamente as versdes originais destas. Voc€ pode incluir uma traducao desta Licenga, e todas as notas de licenca
no Documento, e qualquer Nota de Garantia, desde que vocé€ também inclua a versdo original em Inglés desta
Licencga e as versdes originais das notas de licenca e garantia. Em caso de discordéncia entre a traducdo e a versao
original desta Licenca ou nota de licenca ou garantia, a versdo original prevalecera.

Se uma se¢do no Documento for intitulada “Agradecimentos”, “Dedicatéria”, ou “Histérico”, o requerimento
(sec¢@o 4) de Preservar seu Titulo (se¢do 1) tipicamente exigird a mudanga do titulo em si.

9. TERMINATION

Vocé ndo pode copiar, modifica, sub-licenciar, ou distribuir o Documento a exce¢do do modo expressamente
provido por esta Licenga. Qualquer outra tentativa de copiar, modificar, sub-licenciar ou distribuir o Documento é
anulada, e implicard em término automético de seus direitos sob esta Licenga.

However, if you cease all violation of this License, then your license from a particular copyright holder is reinstated
(a) provisionally, unless and until the copyright holder explicitly and finally terminates your license, and (b)
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permanently, if the copyright holder fails to notify you of the violation by some reasonable means prior to 60 days
after the cessation.

Além disso, sua licenga de um detentor dos direitos autorais € permanentemente reinstalada se o detentor nofiticar
vocé da violag@o por motivos razodveis, esta € a primeira vez que vocé recebeu noticias da violacdo desta licenca
de qualquer detentor e vocé remedia a violacao anteriormente a 30 dias ap6s ter recebido a noticia.

O término dos seus direitos sobre esta se¢do nao finaliza a licenca de partes que receberam copias de vocé sobre
esta licenga. Se seus direitos terminaram a ndo foram permanentemente reinstalados, o recebimento de uma cépia
ou parte do mesmo material nao da a vocé o direito de usé-lo.

10. FUTURAS REVISOES DESTA LICENCA

A Fundagdo do Software Livre pode publicar novas, revisadas versdes do GNU de tempos em tempos. A nova
versado serd similar a presente versao, mas pode diferir em detalhes para encaminhar novos problemas ou preocu-
pacdes. Veja http://www.gnu.org/copyleft/.

Para cada versdo da Licenga é dado um niimero de versdo distinto. Se o Documento especificar que uma versao
particular desta Licenga “ou qualquer versdo posterior” se aplica a ele, vocé tem a op¢do de seguir os termos e
condicdes tanto daquela versao especifica, ou de qualquer versao posterior que tenha sido publicada (ndo como um
rascunho) pela Free Software Foundation. Se o Documento nio especificar um nimero de versao desta Licenca,
vocé pode escolher qualquer versdo ja publicada (ndo como rascunho) pela Free Software Foundation. Se o
Documento especificar que um procurador pode decidir quais versoes futuras desta licenga pode ser usada, uma
afirmagdo publica do procurador de aceitagdo de uma versdo permanentemente autoriza vocé€ a escolher essa
versdo para o documento.

11. RELICENCIAMENTO

“Massive Multiauthor Collaboration Site” (ou “Site MMC”) significa que qualquer servidor da World Wide Web
que publica trabalhos protegidos por direitos autorais e também oferece facilidades importantes para qualquer
pessoa para editar essas obras. Um wiki publico que qualquer um pode editar, estd um exemplo de um servidor. A
“Massive Multiauthor Collaboration” (ou “MMC”) contidos no site significa que qualquer conjunto de trabalhos
protegidos por direitos autorais, assim, publicado no site da MMC.

“CC-BY-SA” significa Creative Commons Attribution-Share Alike 3.0 publicado pela Creative Commons Corpo-
ration, uma corporacio sem fins lucrativos com sede principal em San Francisco, Califérnia, bem como futuras
versdes de copyleft da licenga publicada pela mesma organizagao.

“Incorporar”significa publicar ou republicar um Documento, por inteiro ou em partes, como parte de outro docu-
mento.

O MMC é “elegivel para um novo licenciamento” se esta licenciado sob esta Licenga, e se todas as obras que foram
publicadas pela primeira vez sob esta licenca em outro lugar que este MMC e, posteriormente, incorporadas no
todo ou em parte para o MMC, (1) ndo tinha textos cobertos ou secdes invariantes, e (2) foram assim incorporados
antes de 1 de novembro de 2008.

O operador de um site MMC pode republicar uma MMC contido no site sob CC-BY-SA no mesmo local, a
qualquer momento, antes de 1 de agosto de 2009, desde que o MMC ¢é elegivel para um novo licenciamento.

ADDENDUM: Como usar esta Licenca em seus documentos

Para usar esta Licenga num documento que vocé escreveu, inclua uma cdpia da Licenga no documento e ponha as
seguintes notas de copyright e licengas logo apds a pagina de titulo:

Copyright © YEAR YOUR NAME. Permission is granted to copy, distribute and/or modify this
document under the terms of the GNU Free Documentation License, Version 1.3 or any later version
published by the Free Software Foundation; with no Invariant Sections, no Front-Cover Texts, and no
Back-Cover Texts. A copy of the license is included in the section entitled “GNU Free Documentation
License”.

Se vocé tiver Secdes Invariantes, Textos de Capa Frontal e Textos de Capa Traseira, substitua a linha”com ...
Textos” por esta:

with the Invariant Sections being LIST THEIR TITLES, with the Front-Cover Texts being LIST, and
with the Back-Cover Texts being LIST.
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Se vocé tiver Segdes Invariantes, sem Textos de Capa, ou alguma outra combinac@o dos trés, mesclar essas duas
alternativas para se adequar a situagao.

Se o documento contiver exemplos nao triviais de cédigo de programas, nés recomendamos a publica¢do desses
exemplos em paralelo sob a sua escolha de licenca de software livre, como a GNU General Public License, para
permitir seu uso em software livre.
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