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cAPiTuLO 1

Introduccion al Curso

1.1 Preambulo

1.1.1 Antencedentes

En 2008 lanzamos Introduccion Amable a SIG, un recurso abierto, completamente gratuito para la gente que
quiere aprender sobre SIG sin necesidad de agobiarse con una nueva jerga y terminologia. Fue patrocinada por el
gobierno Sudafricano y ha sido un fenomenal éxito, con gente alrededor del mundo escribiéndonos para contarnos
como utilizan los materiales para dar cursos universitarios, aprender SIG por si mismos y otros usos similares. La
Introduccién Amable no es un tutorial para un software, si no que mas bien estd dirigida a ser un texto genérico
(aunque utilizamos QGIS para todos los ejemplos) para cualquiera aprendiendo SIG. Existe también el manual de
QGIS que proporciona una detallada descripcion de la aplicacién QGIS. Sin embargo, no estd estructurada como
un tutorial, mas bien como una guia de referencia. En Linfiniti Consulting CC. impartimos frecuentemente cursos
y nos hemos dado cuenta de que un tercer material es necesario - uno que dirija al lector paso a paso a través de los
aspectos mds importantes de QGIS en un formato de formador-estudiante, lo que nos llevo a producir esta obra.

Este manual de capacitacion pretende proveer todos los materiales necesarios para un curso de 5 dias sobre QGIS,
PostgreSQL y PostGIS. El curso estd estructurado en contenidos para ajustarse a usuarios con nivel principiante,
intermedio y avanzado, y tiene muchos ejercicios con respuestas comentadas a lo largo del texto.

1.1.2 Licencia

docs/training_manual/foreword/../_static/license.png

El Manual Gratuido de Capacitacién de Quantum GIS de Linfiniti Consulting CC. estd licenciado bajo Creative
Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. Basado en un trabajo que puede encon-
trarse en https://github.com/qgis/QGIS-Training-Manual. Otros permisos no contemplados en esta licencia pueden
estar disponibles en https://github.com/qgis/QGIS-Training-Manual/blob/master/index.rst.

Hemos publicado este manual de capacitacién para QGIS bajo una licencia liberal que te permite copiar, modificar
y redistribuir libremente esta obra. Una version completa de la licencia estd disponible al final de este documento.
En simples términos, las directrices de uso son las siguientes:

= No puedes presentar esta obra como tuya, o eliminar ninguno de los textos o créditos de autoria de esta obra.

= No puedes redistribuir esta obra bajo una licencia con permisos mds restrictivos que los permisos con los
que la obra se ofrece.

= Si aflades partes significativas a la obra y estas revierten en el proyecto (al menos un médulo completo)
puedes afiadir tu nombre al final de 1 lista de autores de este documento (que aparecerd en la portada).



http://linfiniti.com/dla
https://github.com/qgis/QGIS-Training-Manual
https://github.com/qgis/QGIS-Training-Manual/blob/master/index.rst
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Si aportas cambios menores y correcciones, puedes afiadirte a la lista de contribuidores mas abajo.

Si traduces este documento en su totalidad, puedes afadir tu nombre a la lista de autores en la forma de
“Traducido por Joe Bloggs”.

Si patrocinas un médulo o leccién, puedes requerir al autor a incluir un reconocimiento en el comienzo de
cada leccion aportada, por ej.:

Nota:

Esta leccion fue patrocinada por MegaCorp.

Si no estds seguro sobre lo que puedes hacer dentro de los términos de esta licencia, por favor, ponte en
contacto con office @linfiniti.com y te aconsejaremos sobre si lo que pretendes hacer es aceptable.

Si publicas esta obra en un sitio de autopublicaciones como http:://lulu.com, requerimos que dones los
beneficios al proyecto QGIS.

Esta obra no puede ser comercializada excepto con el permiso expreso de los autores. Para ser claros,
por comercializacién nos referimos a que no puedes venderla para beneficiarte, crear obras comerciales
derivadas de esta obra (por ej. vender contenido para su uso en articulos en revistas). La tnica excepcion es
si todos los beneficios son donados al proyecto QGIS. Si puedes (y te animamos a ello) utilizar esta obra
como libro de texto para dar cursos de capacitacién, incluso en el caso de que el curso es de naturaleza
comercial. En otras palabras, se te anima a hacer dinero organizando cursos de capacitacion que utilizan
esta obra como libro de texto, pero no puedes beneficiarte de la venta del libro - cuyos beneficios deberian
ser contribuidos a QGIS:

1.1.3 Patrocinando Capitulos

Esta obra no es en ningtin caso un tratado completo de todas las cosas que puedes hacer con QGIS y animamos a
otros a afiadir materiales para cubrir cualquier laguna. Linfiniti Consulting CC. puede crear materiales adicionales
para ti como un servicio comercial, con el entendimiento de que tales trabajos deberdn convertirse en parte del
contenido principal y serdn publicados bajo la misma licencia.

1.1.4 Autores

Riidiger Thiede (rudi@linfiniti.com) - Rudi ha escrito los materiales de instruccién de QGIS y parte de los
materiales de PostGIS.

Tim Sutton (tim @linfiniti.com) - Tim ha supervisado y guiado el proyecto y es co-autor de las partes sobre
PostgreSQL y PostGIS. Tim es también el autor del tema spinx personalizado que es utilizado en este
manual.

Horst Diister (horst.duester @kappasys.ch ) - Horst es co-autor de las partes sobre PostgreSQL y PostGIS.

Marcelle Sutton (marcelle @linfiniti.com) - Marcelle se ha encargado de revisar el texto y ha proporcionado
consejo editorial durante la creacion de esta obra.

1.1.5 Contribuidores Particulares

i Tu nombre aqui!

1.1.6 Patrocinadores

Universidad Tecnolégica de la Peninsula del Cabo
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1.1.7 Datos

Nota: The sample data wused throughout the manual can be downloaded here:
http://qgis.org/downloads/data/training_manual_exercise_data.zip

Los datos de muestra que acompafian este material estdn disponibles gratuitamente y proceden de las siguientes
fuentes:

= Conjuntos de datos de Calles y Lugares de OpenStreetMap (http://www.openstreetmap.org/)
= Limites de propiedades (urbanas y rurales), zonas acudticas de NGI (http://www.ngi.gov.za/)

= SRTM DEM del CGIAR-CGI (http://srtm.csi.cgiar.org/)

1.1.8 Ultima Versién

Puedes obtener la dltima version de este documento visitando nuestra pagina web que amablemente estd alojada
por http://readthedocs.org.

Nota: Hay enlaces a las versiones PDF y epub de la documentacién en la esquina inferior derecha de la pagina
web mencionada anteriormente.

Tim Sutton, mayo 2012

1.2 Preparando los Datos de los Ejercicios

Los datos de muestra proporcionados con el Manual de Capacitacién estdn relacionados con la ciudad de Swellen-
dam y sus alrededores. Swellendam se encuentra a alrededor de 2 horas al este de Ciudad del Cabo en el Cabo
Oeste de Sudéfrica. El conjunto de datos contiene nombres de elementos tanto en inglés como en afrikaans.

Cualquier persona puede utilizar este conjunto de datos sin dificultad, pero puede ser que prefieras usar datos de
tu propio pais o ciudad natal. Si eliges esa opcion, tus datos localizados se utilizardn en todas las lecciones desde
el Médulo 3 al Médulo 7.2. Los médulos siguientes utilizan fuentes de datos mas complejas que puede que estén
disponibles para tu regién o puede que no.

Nota: Este procedimiento estd dirigido a organizadores de cursos o a usuarios con mds experiencia en QGIS
que deseen crear conjuntos de datos de muestra localizados para sus cursos. Un conjunto de datos generales es

distribuido con el Manual de Capacitacion, pero puedes seguir estas instrucciones si quieres reemplazar el conjunto
de datos que viene por defecto.

Nota: The sample data used throughout the manual can be downloaded here:
http://qgis.org/downloads/data/training_manual_exercise_data.zip

1.2.1 V Try Yourself

Nota: Estas instrucciones asumen que tienes un buen conocimiento de QGIS y no tienen la intencién de ser
utilizadas como material de ensefianza.

Si deseas reemplazar el conjunto de datos con datos localizados para tu curso, esto puede hacerse ficilmente con
herramientas incluidas en QGIS. La region que elijas utilizar deberia tener una buena mezcla de zonas urbanas y
rurales, incluyendo carreteras de distinto nivel, zonas delimitadas (como reservas naturales, cultivos) y elementos
acudticos, como arroyos y rios.

= Abre un nuevo proyecto de QGIS

1.2. Preparando los Datos de los Ejercicios 3
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= En el menu desplegable Vectorial selecciona OpenStreetMap -> Descargar Datos. Ahora puedes introducir
manualmente las coordenadas de la regién que deseas usar, o puedes utilizar una capa ya creada para es-
tablecer las coordenadas.

= Elige donde guardar el archivo .osm resultante y haz click en Aceptar:

.00 0O  Download OpenStreetMapdata

Extent

() From map canvas
() From layer

(=) Manual

-33.9757

Qutput file

'exercise_data/osm_data.osm

[ Close ] [ oK

= Entonces puedes abrir el archivo .osm utilizando el botén Afiadir Capa Vectorial. Puede que necesites
seleccionar Todos los archivos en la ventana del explorador. Como alternativa, puedes arrastrar el archivo
dentro de la ventana de QGIS.

= En el cuadro de didlogo que se abre, selecciona todas las capas, excepto las capas de kbd:other_relations y
multilinestrings:

4 Capitulo 1. Introduccion al Curso
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Select vector layers to add...

Layer 1D | Layer name
points
lines

Number of features
Unknown
Unknown

Geometry type
Point
LineString

1
2 multilinestrings  Unknown MultiLineString

3 multipolygons
4 other_relations

Unknown
Unknown

MultiPolygon
GeometryCollection

" SelectAll |

Asfi se cargaran cuatro capas en tu mapa que estan referidas segtin las convenciones de nomenclatura de OSM
(puede que necesites acercar o alejar la imagen para ver los datos vectoriales).

066
DEOBRBRLR QIS 2L AP L LM
4B R = E e
GX)

» @ (- multipolygons
&\ lines

QGIS - basic. map

2 T, B\

Layers

e
» ™ . points

L SPEDBIXNANS &

| I rowser ]

8 object(s) removed.

126314

inate: 20.3757,-34.0001 Scale

+) [/ @ Render EPSG:4326 (@)

Necesitamos extraer los datos ttiles de estas capas, renombrarlas y crear los correspondientes archivos shape:
= Primero, haz doble clic en la capamultipolygons para abrir el didlogo Propiedades de la capa.

= En la pestaiia General, haz clic en Constructor de Consultas para abrir la ventana del Constructor de Con-
sultas.

Esta capa contiene tres campos cuyos datos datos tendremos que extraer para utilizar durante todo el Manual de
Capacitacion:

» building
= natural (especificamente, zonas acudticas)

= landuse

1.2. Preparando los Datos de los Ejercicios 5
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Puedes revisar los datos dentro de tu regidn para ver que tipos de resultados pueden puedes sacar de tu regién. Si
encuentras que “landuse” no contiene resultados, puedes excluirla.

Necesitards escribir expresiones de filtrado para cada campo para extraer los datos que necesitamos. Utilizaremos
el campo “building” como ejemplo aqui:

= Introduce la siguiente expresion en el drea de texto: building != "NULL" y haz clic en click Probar
para ver cuantos resultados dard la consulta. Si el nimero de resultados es pequefio, puede ser que quieras
mirar en la Tabla de Atributos de la capa para ver que es lo que los datos OSM han producido para tu regién:

# Layer Properties - multipolygons | General

& General ¥ Layer info
= Style Layer name |multip0\vgons | displayed as multipolygons
€7 Labels Layﬁ e 0 0- . . . Query B;l-Jiider
E= Fields multipolygons
Fields Values

Rendering

barrier

boundary

| building | :

craft =
geological

histaric

land_area

landuse
) Sample |
leisure &

aam mandn Use unfiltered layer

® Display
C‘.G‘) Actions
: !Joins

IER Diagrams

ff Metadata

¥ Operators

| < J[ > J[ uke J[ % J[ N |[ nOTIN |
|

= |[ = J[ ke |[ anD |[ OR |[ NOT

Provider specific filter expression

"building" 1= 'NULL|

| Help | | Test | | Clear | | Cancel | @

| Query Builder |
[ Load Style ... | | Save As Default | | Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel | | OK |

= Haz clic en Aceptar y veras que los elementos de la capa que no son “buildings” (construcciones) se han
quitado del mapa.

Ahora necesitamos guardar los datos resultantes como un archivo shape para que lo puedas usar durante tu curso:
= Haz clic derecho en la capa multipolygons y selecciona Guardar como...

= Asegurate de que el tipo de archivo es ESRI Shapefile y guardalo en tu nueva carpeta
exercise_data, en una carpeta llamada “epsg4326”.

= Asegurate de que Sin simbologia esta seleccionado (afiadiremos simbologia como parte del curso mas ade-
lante).

= También puedes seleccionar Asiadir archivo guardado al mapa.

Una vez que la capa buildings ha sido afiadida al mapa, puedes repetir el proceso para los campos natural y

6 Capitulo 1. Introduccion al Curso
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landuse utilizando las siguientes expresiones:

Nota: jAsegurate de que limpias el filtro previo (en el didlogo guilabel:Propiedades de la capa) de la capa the
multipolygons layer antes de seguir con la siguiente expresion de filtro!

= natural: “natural = ‘water’”’
s landuse: “landuse != ‘NULL”

Cada uno de los conjuntos de datos resultantes debe guardarse en la carpeta “epsg4326” en tu nuevo directorio
exercise_data (es decir “water”, “landuse”).

A continuacion, debes extraer y guardar en las correspondientes carpetas, los siguientes campos de las capas
lines ypoints:

= lines: “highway != ‘NULL” en roads, y “waterway != ‘NULL” en rivers
= points: “place != ‘NULL” en places

Una vez que has terminado de extraer los datos de mads arriba, puedes eliminar las capas multipolygons, lines y
points.

Ahora deberias tener un mapa que sea parecido a este (la simbologia seguramente serd muy diferente, pero eso no
es problema):

DEOBRERLDRNOBLALARPLALR & &
4./ 8RR RE < EEAE%DE. Q8

Layers

 buildings
" roads.

vyvvvvv|©
LRRRRR®

<

LSO 8HINAAS

ST Browser |
Ready There is a plugin update available ¥ Coordinate: 20.5141,-34.0173 Scale [1:26,314 [+) & ™ Render EPSG:4326 @ y

Lo importante es que tengas 6 capas que correspondan con las mostradas arriba y que todas esas capas tengan
algunos datos.

El dltimo paso es crear un archivo spatiallite a partir de la capa landuse para utilizar durante el curso:
» Haz clic derecho en la capa 1anduse y selecciona Guardar como...
= Selecciona SpatialLite como el formato y guarda el archivo como kbd:landuse en la carpeta “epsg4326”.
= Haz clic en Aceptar.

= Borra el archivo landuse. shp y otros que estén relaciondos con el (si fueron creados).

1.2. Preparando los Datos de los Ejercicios 7
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1.2.2 i Try Yourself Crear archivos SRTM DEM tiff

Para el Mdédulo 6 (Creacién de Datos Vectoriales) y el Mddulo 8 (Rasters), necesitards tambien imagines raster
(SRTM DEM) que cubran la regién que has seleccionado para tu curso.

Imédgenes SRTM DEM pueden descargarse de CGIAR-CGI: http://srtm.csi.cgiar.org/
Necesitards imagenes que cubran toda la regién que has elegido usar.

Una vez que has descargado los archivos requeridos, deben guardarse en la carpeta “exercise_data” dentro de la
carpeta “raster/SRTM/”.

En el médulo 6, la leccién 1.2 muestra imagenes en detalle de tres campos deportivos escolares que se pide
digitalizar a los estudiantes. Necesitaras, por lo tanto, reproducir estas imagenes utilizando tus nuevos archivos
SRTM DEM tiff. No es obligatorio que sean campos deportivos escolares: cualquier otros tres tipos de uso del
suelo escolar puede ser utilizado (por ejemplo, diferentes edificios escolares, patios o aparcamientos).

Como referencia, las imdgenes en los datos de ejemplo son:

8 Capitulo 1. Introduccion al Curso
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1.2.3 0 Try Yourself Sustituye los Tokens

Habiendo creado tu conjunto de datos localizado, el paso final es sustituir los tokens en el archivo conf . py, de
modo que los nombres apropiados aparezcan en tu version localizada del Manual de Capacitacion.

Los tokens que tienes que sustituir son los siguientes:

= majorUrbanName: por defecto es “Swellendam”. Sustituyelo por el nombre de una ciudad importante en
tu region.

= schoolAreaTypel: por defecto es “athletics field”. Sustituyelo por el nombre del tipo de zona escolar
en tu region.

= largeLandUseArea: por defecto es “Bontebok National Park™. Sustituyelo por el nombre de un poli-
gono grande de uso del suelo en tu region.

1.2. Preparando los Datos de los Ejercicios 9
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CAPITULO 2

Module: El Interfaz

2.1 Una Breve Introduccion

iBienvenido a nuestro curso! En los proximos dias, te enseflaremos como usar QGIS facil y eficientemente. Si
eres nuevo en SIG, te diremos qué necesitas para empezar. Si eres un usuario con experiencia, verds como QGIS
cumple todas las funciones que esperas de un programa SIG, jy més!

En éste médulo introducimos el propio QGIS, ademads de explicar la interfaz de usuario.

Después de completar ésta seccion, serds capaz de identificar correctamente los elementos bdsicos de la pantalla
de QGIS y sabrds qué hace cada uno, y cargar un shapefile dentro de QGIS.

Advertencia: Este curso incluye introducciones para afiadir, borrar y alterar bases de datos del SIG. Hemos
proporcionado bases de datos de entrenamiento para éste propdsito. Antes de usar técnicas descritas aqui en
tus propios datos, siempre asegurate de que tienes los backups adecuados!

2.1.1 Como usar éste tutorial

Cualquier texto con esta apariencia se refiere a algo en la pantalla en lo que puedes clicar.
El texto que se ve — como — ésto te dirige a través de los menus.

Este tipo de texto se refiere a algo que ti puedes escribir, como un comando, ruta de acceso, 0 nombre
de archivo.

2.1.2 Niveles de obetivos del curso

Este curso sirve para distintos niveles de usuario. Dependiendo de la categoria en la que consideres que estds,
puedes esperar un set diferente de resultados. Cada categoria contiene informacion esencial para la siguiente, as{
que es importante hacer todos los ejercicios que estdn en o por debajo de tu nivel de experiencia.

v? Basico

En ésta categoria, el curso asume que tienes poca o ninguna experiencia anterior con conocimiento teorico de SIG
o de operaciones con programas SIG.

Una limitada base tedrica te serd proporcionada para explicarte el propdsito de la accién que vayas a llevar a cabo
en el programa, con énfasis de aprender haciendo.

Cuando completes el curso, tendrds un concepto de las posibilidades del SIG mejorado, y como aprovechar su
poder a través de QGIS.

11
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" Intermedio

En ésta categoria, se asume que tienes conocimientos y experiencia en el uso diario de SIG.

Seguir las instruciones para el nivel principiante te proporcionard una base familiar, asi como te informar4 de casos
en los que QGIS funciona de forma algo diferente a otros softwares que hayas podido usar. También aprenderds
como utilizar las funciones de analisis con QGIS.

Cuando completes el curso, deberias utilizar QGIS de forma cémoda en todas las funciones que necesitas de un
GIS para el uso diario.

V Avanzado

En ésta categoria, se asume que tienes conocimiento y experiencia en SIG y bases de datos espaciales, utilizando
datos en un servidor remoto, quizas escribiendo scripts para fines analiticos, etc.

Siguiendo las instrucciones para los otros dos niveles te familiarizard con el enfoque que el interfaz QGIS sigue, y
asegurard que sabes como aceder a las funciones basicas que necesitas. También te ensefiard como utilizar sistema
de plugins de QGIS, acceso a bases de datos y mucho maés.

Cuando completes el curso, deberias estar bien informado de las operaciones diarias del QGIS, asi como sus
funciones mas avanzadas.

2.1.3 ¢Por qué QGIS?

Como la informacién se vuelve cada vez mas espacialmente consciente, no hay escasez de herramientas capaces
de satisfacer algunas o incluso todas las funciones utilizadas en SIG. ;Por qué deberia uno utilizar QGIS en lugar
de otros paquetes de software de GIS?.

Aqui hay solo algunas de las razones:

= Es gratis. Instalando y utilizando QGIS te cuesta la total cantidad de cero dinero. Sin cuota inicial, ni cargo
fijo, nada.

= Es libre. Si necesitas mds funciones en QGIS, puedes hacer mds que esperar a que sean incluidas en la
siguiente versién. Puedes patrocinar el desarrollo de la funcién, o afiadirla tu mismo si estds familiarizado
con programacion.

» Estd en constante desarrollo. Porque cualquiera puede afiadir nuevas funciones y mejorar las ya existentes,
QGIS nunca se estanca. El desarrollo de una nueva herramienta puede ocurrir tan rdpidamente como tu lo
necesitas.

» Extensa ayuda y documentacion estd disponible. Si te estancas con cualquier cosa, puedes ayudarte con la
extensa documentacidn, tus compafieros de QGIS, o incluso en los promotores.

» Multiplataforma. QGIS puede ser instalado en MacOS, Windows y Linux.

Ahora que sabes por qué quieres usar QGIS, te podemos ensefiar como. La primera leccién te guiard para crear tu
primer mapa QGIS.

2.2 Lesson: Ahadiendo tu primera capa

Iniciaremos la aplicacidn, y crearemos un mapa bdsico para utilizar los ejemplos y ejercicios.

El objetivo de esta mision: Empezar con un mapa de ejemplo.

Nota: Antes de empezar este ejercicio, QGIS debe estar instalado en tu ordenador.

12 Capitulo 2. Module: El Interfaz
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Inicia QGIS desde su acceso directo en el escritorio, mend, etc., dependiendo de como hayas configurado su
instalacion.

Nota: Las capturas de pantalla para este curso se tomaron utilizando QGIS 2.0 en MacOS. Dependiendo de tu
instalacion, las pantallas que encontrards puede que sean algo diferentes. Sin embargo, los mismos botones estardn

disponibles, y las instrucciones funcionaran en cualquier SO. Necesitards QGIS 2.0 (la versién mads reciente al
momento de la escritura) para usar este curso.

i Vamos a empezar de inmediato!

2.2.1 ‘ Follow Along: Prepara un mapa
= Abre QGIS. Tendris un nuevo mapa en blanco.

= Busca el botén Add Vector Layer: q\’t

= Clicalo para abrir el siguiente didlogo:

0ee Qais

N 2 8 @ & @ o @ D O , Source type

0 L RNS LL AP RPL QAN & 2
- @File () Directory ) Database Protocol !
£ d L /& a8 Encoding [ System 3)
26 Layers

va Source
] Dat Browse

R mBcowzam)
@, Help Cancel | [[Open
4
%
Var

=T srowser |
& Coordinate: 0.39505,0.94485 Scale (13285 )%/ Render PSG:4326 (@

= Clicaen el botdn Explorar y navega al archivo exercise_data/epsg4326/roads. shp (en el direc-
torio de tu curso). Con este archivo seleccionado, clica en Abrir. Verds el didlogo original, pero con la ruta
de archivo rellena. Clica en Abrir aqui también. Los datos que has especificado se cargardn.

iEnhorabuena! Ya tienes un nuevo mapa basico. Ahora seria un buen momento para guardar tu trabajo.
= Clica en el botén Save As:
= Guarda el mapa como exercise_data/ y némbralo mapa_basico.ggs.

Comprueba tus resultados

2.2.2 In Conclusion

jHas aprendido como afiadir una capa y crear un mapa bdsico!

2.2. Lesson: Anadiendo tu primera capa 13
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2.2.3 What’s Next?

Ahora te has familiarizado con la funcién del botén Add Vector Layer, pero ;Qué pasa con todas las otras? ;Co-
mo funciona la interfaz? Antes de continuar con cosas mas complicadas, primero echemos un buen vistazo a la
disposicién general de la interfaz QGIS. Este es el tema de la siguiente leccién.

2.3 Lesson: Una vista general de la interfaz

Exploraremos la interfaz de usuario de QGIS, de forma que se familiarice con los ments, barras de herramientas,
lienzo del mapa y lista de capas, que forman la estructura bésica de la interfaz.

El objetivo de esta leccién: Entender los fundamentos de la interfaz de usuario de QGIS.

2.3.1 v Try Yourself: Los fundamentos

[sXsXs) (QGIS 2.0.1-Dufour - basic_map
NEBRRIARNSLL, AP L AR & & & r;@i‘ 30 Ao BN

s

iJ
Ol
o
‘::

@  csesvrax

ISl rowser |

in availale. §§] Coordinato: 203614,33.9960 Scale (1222602 - (3] ¥ Render EPSG:4326 (@3]

Los elementos identificados en la figura superior son:
1. Lista de capas / Panel de exploracién
2. Barras de herramientas
3. Lienzo del mapa
4. Barra de estado

5. Barra de herramientas lateral

‘l La lista de capas

En la lista de capas puede ver una lista, en cualquier momento, de todas las capas que estan disponibles.

14 Capitulo 2. Module: El Interfaz
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Expandiendo los elementos colapsados (haciendo clic en la flecha o simbolo mds a su lado) se obtiene mas infor-
macién sobre el aspecto actual de la capa.

Un clic derecho sobre una capa mostrard un mend con muchas opciones extra. {Pronto estard usando algunas de
ellas, asi que écheles un vistazo!

Algunas versiones de QGIS tienen una casilla Controlar orden de renderizado justo debajo de la lista de capas.
No se preocupe si no la ve. Si esta presente aseguirese de que estd marcada por el momento.

Nota: Una capa vectorial es un conjunto de datos, normalmente de un tipo especifico de objetos, tales como
carreteras, darboles, etc. Una capa vectorial puede consistir en puntos, lineas o poligonos.

£
i El panel de exploracion

El explorador de QGIS es un panel que le permite navegar facilmente por su base de datos. Puede acceder a
archivos vectoriales comunes (ej. archivos shape de ESRI o Maplnfo), bases de datos (ej. PostGIS, Oracle, Spa-
tialite o MYSQL Spatial) y conexiones WMS/WEFS. También puede ver sus datos de GRASS.

£
i Barras de herramientas

Sus conjuntos de herramientas mds utilizadas se pueden convertir en barras de herramientas para un acceso méas
rapido. Por ejemplo, la barra de herramientas Archivo le permite guardar, abrir, imprimir o crear un proyecto.
Puede facilmente personalizar la interfaz para ver sélo las herramientas que use mas a menudo, afiadiendo o
eliminando barras de herramientas segin necesite mediante el ment Configuracion — Barras de herramientas

Todas las herramientas estdn disponibles a través de los ments, incluso aunque no sean visibles en una barra de
herramientas. Por ejemplo, si elimina la barra de herramientas Archivo (que contiene el botén Guardar, atin podra
guardar su mapa haciendo clic en el mend Archivo y luego en Guardar.

7]
vc El lienzo del mapa

Aqui es donde se muestra el mapa propiamente dicho.

£
i La barra de estado

Muestra informacion sobre el mapa actual. También le permite ajustar la escala del mapa y ver las coordenadas
del cursor del ratén en el mapa.

2.3.2 V Try Yourself 1

Trate de identificar los cuatro elementos listados arriba en su pantalla, sin referirse al diagrama de arriba. Vea si
puede identificar sus nombres y funciones. Se familiarizard mds con estos elementos a medida que los use en los
préximos dias

Compruebe sus resultados

2.3. Lesson: Una vista general de la interfaz 15
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2.3.3 V Try Yourself 2

Trate de encontrar cada una de estas herramientas en su pantalla. ;Para qué sirven?

=]
1. BB
3 K2

(v Render
4

5. mm

Nota: Si alguna de estas herramientas no estd visible en su pantalla, pruebe activando algunas barras de her-
ramientas que estén actualmente ocultas. Tenga también presente que si no hay espacio suficiente en la pantalla

una barra de herramientas se puede acortar ocultando alguna de sus herramientas. Puede ver las herramientas
ocultas haciendo clic en el botén con una flecha derecha en cualquier barra de herramientas que se encuentre co-
lapsada. Puede ver un consejo con el nombre de cualquier herramienta manteniendo el ratén sobre la herramienta
un instante.

Compruebe sus resultados

2.3.4 What’s Next?

Ahora que ha visto como funciona la interfaz de QGIS puede usar las herramientas disponibles y comenzar a
mejorar su mapa. Este es el tema de la siguiente leccion.

16 Capitulo 2. Module: El Interfaz



CAPITULO 3

Module: Creacion de un Mapa Basico

En este modulo, creards un mapa bésico, que se utilizard mas tarde como la base para mas demostraciones de las
funcionalidades de QGIS.

3.1 Lesson: Trabajando con datos Vectoriales.

Los datos vectoriales son posiblemente el tipo mds comun de los datos que se encuentran en el uso diario de
los SIG. En él se describen los datos geograficos en términos de puntos, que se puede conectar a las lineas y
poligonos. Cada objeto en un conjunto de datos de vectores se llama una caracteristica, y se asocia con los datos
que describe esa caracteristica.

El objetivo de esta leccion. Aprender acerca de la estructura de los datos vectoriales, y como cargar un conjunto
de datos vectoriales dentro de un mapa.

3.1.1 i Follow Along: Viendo los Atributos de la Capa

Es importante saber que los datos con los que estards trabajando no solo representan donde estdn los objetos
espacialmente, sino también te dicen qué son esos objetos.

Desde el ejercicio anterior, deberias tener la capa roads cargada en tu mapa. Lo que puedes ver ahora mismo no
es mas que la posicién de las calles.

Para ver todos los datos disponibles para ti, con la capa roads seleccionada en el panel Capas:

Te mostrard una tabla con mas datos sobre la capa roads. Estos datos extra se llaman capa de atributos. Las lineas
que puedes ver en tu mapa representan donde van las calles; esto son datos espaciales.

= Clica en el botdn:

Estas definiciones se usan cominmente en SIG, jpor eso es esencial recordarlas!
= Ahora puedes cerrar la capa de atributos.

Los datos vectoriales representan caracteristicas en términos de puntos, lineas y poligonos en un plano de coorde-
nadas. Esto es usado normalmente para guardar caracteristicas discretas, como calles y bloques de una ciudad.

3.1.2 V Follow Along: Cargando Datos Vectoriales Desde Archivos Shape

El Archivo Shape es un formato especifico de archivo que te permite guardar datos SIG en grupos de archivos
asociados. Cada capa consiste en muchos archivos con el mismo nombre, pero diferentes tipos de archivo. Los
Archivos Shape son faciles de enviar de un lado a otro, y la mayoria de los software SIG pueden leerlos.

17
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Regresa al ejercicio introductorio en la seccién previa para instrucciones sobre cémo afiadir una capa vectorial.

Carga los conjuntos de datos en tu mapa siguiendo el mismo método:

= “lugares”
n ‘6agua7’
= “rios”

= “construcciones”

Comprueba tus resultados

3.1.3 v Follow Along: Cargando Datos Vectoriales desde un Conjunto de
Datos

Los conjuntos de datos te permiten guardar un gran volumen de datos asociados en un archivo. Puede que te
resulte familiar un sistema de manejo de conjuntos de datos (SMCD) como Microsoft Acces. Las aplicaciones
SIG pueden también utilizar conjuntos de datos. SIG-especificos SMCD (como PostGIS) tienen funciones extra,
ya que necesitan manejar datos espaciales.

= Clica en el icono: %

( Si estas seguro de no poder verlo en absoluto, comprueba que la barra de herramientas Manage Layers esta
activada.)

Eso te dard un nuevo didlogo. En este didlogo:
= (Clica el botén Nuevo.

= En la misma carpeta que los otros datos, deberias encontrar el archivo landuse.sqlite. Seleccionalo y clica
en Abrir.

Ahora verés el primer didlogo de nuevo. Date cuenta que el menu desplegable por encima de los tres botones ahora
lee “land_use.db@...”, seguido por la ruta de archivo de la base de datos en tu ordenador.

= Clica en el botdn Connect. Deberias ver esto en la siguiente caja vacia:

18 Capitulo 3. Module: Creacion de un Mapa Basico
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8086 Add Spatialite Table(s)
Databases

|_ landuse.sqlite@/Volumes/Drobo/sites/qgis/QGIS-Documentation/source/docs /1 £ |

| Connect || New || Delete |
Table A Type Geometry colu | Sqgl
¥ landuse.sqlite
landuse = POLYCON geometry

| Also list tables with no geometry
| Search options

EH&IPJ | Add | Set Filter | | Update statistics | | Close |
p

» Clica en la capa 1anduse para seleccionarla, y clica Afiadir

Nota: jRecuerda guardar el mapa a menudo! El archivo del mapa no contiene ninguno de los datos directamente,
pero recuerda qué capas cargaste dentro de tu mapa.

Comprueba tus resultados

3.1.4 Follow Along: Reordenando las Capas

Las capas en tu lista de Capas estan dibujadas en el mapa en cierto orden. La capa de abajo de la lista esta dibujada
primero, y la capa de la parte superior de la lista es la ultima dibujada. Cambiando el orden de la lista, puedes
cambiar el orden en el que dibujan en el mapa.

Nota: Dependiendo de la version de QGIS que estés usando, puede que tengas una casilla de verificacién por
debajo de tu lista de Capas leyendo Control rendering order. Esto dede ser comprobado (activado) para mover las

capas arriba y abajo en la lista de Capas para traerlas al frente o enviarlas atrds en el mapa. Si la versién de QGIS
no tiene esa opcion, entonces estard activada por defecto y no tendrds que preocuparte por ello.

El orden en el que las capas se han cargado en el mapa probablemente no sea ldgico en este punto. Es posible que
la capa calles esté completamente escondida porque otras capas estén por encima de ella.

Por ejemplo, este orden de capas...

3.1. Lesson: Trabajando con datos Vectoriales. 19
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ﬂ E Layers
> [E ' landuse

M " places

M " roads

[E .~ buildings

M 7 rivers

[E L~ water

¥ ¥ rv¥y¥w¥v

... podria resultar en calles y sitios escondidos ya que se ejecutan por debajo de areas urbanas.
Para resolver este problema:
= Clica y arrastra sobre una capa en la lista de Capas.

= Reordena las capas para que queden asi:

6060 QGIs
DEBBLORANS LSS BPLLAAR & & NG BE =6 b [0 W
y. /B G -

o

R sz (L e s [mg sy wm G Gm G
Layers

places

A NS
ARARRER|O

Brower ]

1 object(s) removed. ¥ Coordinate: 20.3598,-34.0039 Scale [1:24.750 1+ [%/] @ Render EPSG:4326 (@] y

Veras que el mapa ahora tiene mds sentido visual, con calles y construcciones apareciendo sobre las regiones del
territorio.

3.1.5 In Conclusion

Ahora has afadido todas las capas que necesitas desde muchas fuentes diferentes.

3.1.6 What’s Next?

Utilizando la paleta aleatoria asignada automaticamente cuando cargas las capas, tus mapas actuales probable-
mente no sean ficiles de leer. Seria preferible asignar tu propia eleccién de colores y simbolos. Esto es lo que
aprenderds a hacer en la siguiente leccion.

20 Capitulo 3. Module: Creacién de un Mapa Basico
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3.2 Lesson: Symbology

The symbology of a layer is its visual appearance on the map. The basic strength of GIS over other ways of
representing data with spatial aspects is that with GIS, you have a dynamic visual representation of the data you’re
working with.

Therefore, the visual appearance of the map (which depends on the symbology of the individual layers) is very
important. The end user of the maps you produce will need to be able to easily see what the map represents.
Equally as important, you need to be able to explore the data as you’re working with it, and good symbology helps
alot.

In other words, having proper symbology is not a luxury or just nice to have. In fact, it’s essential for you to use a
GIS properly and produce maps and information that people will be able to use.

The goal for this lesson: To be able to create any symbology you want for any vector layer.

3.2.1 vl Follow Along: Changing Colors

To change a layer’s symbology, open its Layer Properties. Let’s begin by changing the color of the landuse layer.
= Right-click on the landuse layer in the Layers list.

= Select the menu item Properties in the menu that appears.

Nota: By default, you can also access a layer’s properties by double-clicking on the layer in the Layers list.

In the Properties window:

= Select the Style tab at the extreme left:

3.2. Lesson: Symbology 21
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0086 # Layer Properties - landuse | Style
“. General ¥ Layer rendering
Layer transparency (@ El o
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
& Rendering ‘ % Single Symbol ¢_|
% Display JE
Unit | Millimeter 4|
TG) aciions Transparency 0% 1 =
Ao
¥ Joins Color
¥ Diagrams Symbol layers Saved styles [+]
[7] simple fill i
COrners diagenal dotted green land water wine
(& = | Symbolw | | Advancedw |
3 - 2 L J J
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel | E

= Click the color select button next to the Color label.
A standard color dialog will appear.
= Choose a gray color and click OK.

» Click OK again in the Layer Properties window, and you will see the color change being applied to the
layer.

3.2.2 & Try Yourself

Change the water layer to a light blue color.

Check your results

3.23 i Follow Along: Changing Symbol Structure

This is good stuff so far, but there’s more to a layer’s symbology than just its color. Next we want to eliminate the
lines between the different land use areas so as to make the map less visually cluttered.

= Open the Layer Properties window for the landuse layer.
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Under the Style tab, you will see the same kind of dialog as before. This time, however, you’re doing more than
just quickly changing the color.

= In the Symbol Layers panel, expand the Fill dropdown (if necessary) and select the Simple fill option:

0086 /1 Layer Properties - landuse | Style
> General ¥ Layer rendering
Layer transparency Cr ElL;J
€= Labels Layer blending made | Normal % | Feature blending mode | Normal al
== Fields
4 Rendering | & Single Symbol 2
@ Display
Symbol layer type | Simple fill g
@ Actions .
@ Colors Fill Border | (EEGN
4 Joins
J Fill style [ N solid e
IER Diagrams Symbol layers Borderstyle | Solid Line B
q Metadata v [ Fil Border width 10.26000 |© | Millimeter |

B Simple fll Offset X,Y [0.00000 |5] [o.00000 5] [ Millimeter 3 |

| Data defined properties... |

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

[ eio | [ ool | [ Cancel |

= Click on the Border style dropdown. At the moment, it should be showing a short line and the words Solid
Line.

= Change this to No Pen.
= Click OK.

Now the landuse layer won’t have any lines between areas.

3.24 ﬂ Try Yourself

= Change the water layer’s symbology again so that it is has a darker blue outline.
= Change the rivers layer’s symbology to a sensible representation of waterways.

Check your results

3.2. Lesson: Symbology 23
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3.25 e Follow Along: Scale-Based Visibility

Sometimes you will find that a layer is not suitable for a given scale. For example, a dataset of all the continents
may have low detail, and not be very accurate at street level. When that happens, you want to be able to hide the
dataset at inappropriate scales.

In our case, we may decide to hide the buildings from view at small scales. This map, for example ...

[cXeXe}

QGIS 2.0.1-Dufour - basic_map

AP SEDHSINARS

=N Browser |

SRELLAPL QSR 8 8 B kE BE &0 s b 8w

= (7 =g w R W =

There s @ new olugin available (8| Coordinate: 20.4193,:34.0252 Scale 191066 |- 8] @ Render EPSG:4326 ()] |

... is not very useful. The buildings are hard to distinguish at that scale.

To enable scale-based rendering:

= Open the Layer Properties dialog for the buildings layer.

= Activate the General tab.

= Enable scale-based rendering by clicking on the checkbox labeled Scale dependent visibility:

24
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L. 8.0.6 /| Layer Properties - buildings | General
A General ¥ Layer info
-‘, Style Layer name |bui\dings ‘ displayed as buildings
&8 Labels Layer source  (Volumes/Drobo/sites/qgis/new_sample_data/epsg4326/buildings.shp
B rields Data source encoding | System &
Rendering
® Displ w Coordinate reference system
isplay
B} Actions EPSG:4326 - WGS 84 [ Specify... |
(-} -
» 4 Joins | Create spatial index || Update extents
IER Diagrams
q Metadata v [ Scale dependent visibility
Maximum - o) (1,9 [v] Minimum * 130,000 [~]
{inclusive) (exclusive)
| Current ] [ Current |
¥ Feature subset
| Query Builder |
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

= Change the Maximum valueto 1:10, 000.
= Click OK.

Test the effects of this by zooming in and out in your map, noting when the buildings layer disappears and reap-
pears.

Nota: You can use your mouse wheel to zoom in increments. Alternatively, use the zoom tools to zoom to a
window:

Ye

3.2.6 ‘ Follow Along: Adding Symbol Layers
Now that you know how to change simple symbology for layers, the next step is to create more complex symbol-
ogy. QGIS allows you to do this using symbol layers.
= Go back to the landuse layer’s symbol properties panel (by clicking
Simple fill in the Symbol layers panel).

In this example, the current symbol has no outline (i.e., it uses the No Pen border style).
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Select the Fill in the Symbol layers panel. Then click the Add symbol layer button:

Symbol layers

= Click on it and the dialog will change to look somewhat like this:
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0086 # Layer Properties - landuse | Style
" General ¥ Layer rendering
Layer transparency Cr EIL;J
€= Labels Layer blending mode | Normal % | Feature blending mode | Normal aal
== Fields
T | & Single Symbal gl
@ Display
Symbol layer type | Simple fill gl
@ Actions .
e Colors Fill | corder |
4 Joins
X Fill style [ I sclid :
IER piagrams Symbol layers Border style | Solid Line =
@ Metadata ' L Borderwidth  |0.26000 |5 [Millimeter  : |
ol Offset X,¥ [0.00000 |5 To.00000 5] [ Millimeter 5|
[ simple fill

| Data defined properties... |

(=24l al[+]

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

| Help | | Apply | | Cancel |

(It may appear somewhat different in color, for example, but you’re going to change that anyway.)

Now there’s a second symbol layer. Being a solid color, it will of course completely hide the previous kind of
symbol. Plus, it has a Solid Line border style, which we don’t want. Clearly this symbol has to be changed.

Nota: It’s important not to get confused between a map layer and a symbol layer. A map layer is a vector (or
raster) that has been loaded into the map. A symbol layer is part of the symbol used to represent a map layer. This

course will usually refer to a map layer as just a layer, but a symbol layer will always be called a symbol layer, to
prevent confusion.

With the new Simple Fill layer selected:
= Set the border style to No Pen, as before.

= Change the fill style to something other than Solid or No brush. For example:
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€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
Rendering | & Single Symbal gl
@ Display
Symbol layer type | Simple fill gl

@ Actions X
Colors Fill | S| corder | N
| .

¥ Joins Fill style [ Dense & 3
= Diagrams Symbol layers Border style | Solid Line =
(@) Metadata v B Fin Border width  |0.26000 |5 [Millimeter  : |

& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency

ar)

O o |

e

[0.00000 |[z] [o.00000 5] [ Millimeter 3 |
Simple fill
= | Data defined properties... |
® | (=2])(4]la][*]
| Load Style ... Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel | E

= Click OK. Now you can see your results and tweak them as needed.

You can even add multiple extra symbol layers and create a kind of texture for your layer that way.
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Symbol layers

v [Z] Fil

|| Simple fill

Simple fill

Simple fill

It’s fun! But it probably has too many colors to use in a real map...

3.2.7 6’ Try Yourself

= Remembering to zoom in if necessary, create a simple, but not distracting texture for the buildings layer
using the methods above.

Check your results

3.2.8 GJ Follow Along: Ordering Symbol Levels

When symbol layers are rendered, they are also rendered in a sequence, similar to the way the different map layers
are rendered. This means that in some cases, having many symbol layers in one symbol can cause unexpected
results.

= Give the roads layer an extra symbol layer (using the method for adding symbol layers demonstrated above).
= Give the base line a Pen width of 0. 3, a white color and select Dashed Line from the Pen Style dropdown.
= Give the new, uppermost layer a thickness of 1. 3 and ensure that it is a Solid Line.

You’ll notice that this happens:
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Well that’s not what we want at all!

To prevent this from happening, you can sort the symbol levels and thereby control the order in which the different
symbol layers are rendered.

To change the order of the symbol layers, select the Line layer in the Symbol layers panel, then click Advanced ->
Symbol levels... in the bottom right-hand corner of the window. This will open a dialog like this:
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| Enable symbol levels

Define the order in which the symbol layers are rendered. The
rwuimhad in the cells define in which rendering pass the layer
rawn.

Layer O Layer 1

| Cancel | | OK

Select Enable symbol levels. You can then set the layer ordering of each symbol by entering the corresponding
level number. 0 is the bottom layer.

In our case, we want to reverse the ordering, like this:
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8.0.8

1 Symbol Levels

will be drawn.

[+ Enable symbol levels

Define the order in which the symbol layers are rendered. The
numbers in the cells define in which rendering pass the layer

Layer O

- 1

Layer 1

mm

| Help |

| Cancel | [ OK |

This will render the dashed, white line above the thick black line.

= Click OK twice to return to the map.

The map will now look like this:
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;

Also note that the meeting points of roads are now “merged”, so that one road is not rendered above another.

When you’re done, remember to save the symbol itself so as not to lose your work if you change the symbol again
in the future. You can save your current symbol style by clicking the Save Style ... button under the Style tab of the
Layer Properties dialog. Generally, you should save as QGIS Layer Style File.

Save your style under exercise_data/styles. You can load a previously saved style at any time by clicking
the Load Style ... button. Before you change a style, keep in mind that any unsaved style you are replacing will be
lost.

3.2.9 Try Yourself

= Change the appearance of the roads layer again.

The roads must be narrow and mid-gray, with a thin, pale yellow outline. Remember that you may need to change
the layer rendering order via the Advanced -> Symbol levels... dialog.
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000 QGIS 2.0.1-Dufour - basic_map
DEBBLE 0 ARABPLLALR & & e BE =032 7 BY%
4./ B % B &< R T T S o - T
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-

2043125,34.02672 Scdle 178821+ [3/] W Ronder EPSG4326 (][4

Check your results

3.2.10 & Try Yourself
Symbol levels also work for classified layers (i.e., layers having multiple symbols). Since we haven’t covered
classification yet, you will work with some rudimentary pre-classified data.

= Create a new map and add only the roads dataset.

= Apply the style advanced_levels_demo.qgml provided in exercise_data/styles.

= Zoom in to the Swellendam area.

= Using symbol layers, ensure that the outlines of layers flow into one another as per the image below:
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Check your results

3.2.11 %" Follow Along: Symbol layer types

In addition to setting fill colors and using predefined patterns, you can use different symbol layer types entirely.
The only type we’ve been using up to now was the Simple Fill type. The more advanced symbol layer types allow
you to customize your symbols even further.

Each type of vector (point, line and polygon) has its own set of symbol layer types. First we will look at the types
available for points.

Point Symbol Layer Types

= Open your basic_map project.

= Change the symbol properties for the places layer:
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0086 ./ Layer Properties - places | Style
General ¥ Layer rendering
Layer transparency (:/ El@

€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
® Display | & Single Symbal &)
@ Actions
: Unit Millimeter | ~

& Joins lf-l Size 1.00 (3

X — Transparency 0% 1 F—————— -
IER Diagrams Color | E— fokitioy U
q Metadata Symbol layers Saved styles [ [+]

’ i

_ - i @ o o &

o Simple marker

airport arrow capital circle city diamond ellipse
o L] * w * a P
pentagon square star star2 star3 triangle triangle2
| Symbolw | | Advancedw |
| ® | | = PN 4 : : :
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

= You can access the various symbol layer types by selecting the

Simple marker layer in the Symbol layers panel, then click the Symbol layer type dropdown:

[ % Single Symbol ™

| Ellipse marker

Font marker
Symbol layer type |
— Calors Fill Vector Field marker
Size 12.00000 |U [ Milimeter |
Symbol layers ’ , -
Outline width |0.00 |[;J [ Milimeter  + |

v o Marker

’ Angle 0.00° |

o

Offset X,¥ 0.00000 %] |o.00000 (3] [ Milimeter & |
( Data defined properties... ]

o0 ¢ a + X A & x *x 0 1 > b
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= Investigate the various options available to you, and choose a symbol with styling you think is appropriate.

= [f in doubt, use a round Simple marker with a white border and pale green fill, with a size of 3, 00 and an
Outline width of 0. 5.

Line Symbol Layer Types

To see the various options available for line data:

= Change the symbol layer type for the roads layer’s topmost symbol layer to Marker line:

Symbol layer type v Marker line B
Marker placemeant imple fine B

(s) with interval '3.00 |[§J | Milimeter £ |

() on every veriex
.;E';. on last vertex only
) on first vertex only
.;E';. on central point

o

I

[V Rotate marker

Line offset (900000 4] [ Milimeter |

| Data defined properties |

» Select the Simple marker layer in the Symbol layers panel. Change the symbol properties to match this
dialog:

3.2. Lesson: Symbology 37



QGIS Training Manual, Publicacion 2.0

# Layer Properties - roads | Style

¥ Layer rendering

Layer transparency (:/ El@
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
E=5 Fields

Rendering ‘ i Single Symbol ¢_|
% Display
Symbel layer type \ Simple marker 2
@ Actions
4 Colors Fill Border
¥ Joins
. Size 0.50000 5 \ Millimeter :'\
IER Diagrams Symbol layers | ‘U
g Outline style Solid Line :]
'r; Metadata v Line = | |
. Marker line Outline width |0.00 ‘M | Millimeter & |
v Marker Angle |0'00 ° |L:J
Simple marker offsetxy  [0.00000 (3] [0.00000 ] [ Millimeter 3|
Simple line Anchor peint | HCenter = \ | VCenter = \

[ Data defined properties... |

o0 ¢ o + X A & o bl o> b
+ = | | & | & v
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | Cancel | %

= Change the interval to 1, 00:
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8.0.6

# Layer Properties - roads | Style

% General ¥ Layer rendering

€ Labels

== Fields

Rendering

% Display
(@ Actions
’ ‘ Joins

R Diagrams Symbol layers

q Metadata

v Marker

Simple marker

Layer transparency Cr El[;]
Layer blending mode [ Normal *| Feature blending mode | Normal N
| & Single Symbol o
Symbol layer type | Marker line o

Marker placement

() with interval ||1.IJ(]

|5 [ millimeter  +]

() on every vertex
() on last vertex only
() on first vertex only
() on central point

[?] Rotate marker

Line offset [0.00000

|[Z] [ Millimeter 3|

= Ensure that the symbol levels are correct (via the

Advanced -> Symbol levels dialog we used earlier) before applying the style.

Simple line
Data defined properties
® |=2]|| 4] la %]
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel | E

Once you have applied the style, take a look at its results on the map. As you can see, these symbols change
direction along with the road but don’t always bend along with it. This is useful for some purposes, but not for
others. If you prefer, you can change the symbol layer in question back to the way it was before.

Polygon Symbol Layer Types

To see the various options available for polygon data:

= Change the symbol layer type for the water layer, as before for the other layers.

= Investigate what the different options on the list can do.

= Choose one of them that you find suitable.

= [f in doubt, use the Point pattern fill with the following options:
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/1 Layer Properties - water | Style

¥ Layer rendering

Layer transparency (:/ El@
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
E=5 Fields

Rendering ‘ i Single Symbol ¢_|
% Display
Symbel layer type \ Simple marker 2
@ Actions
4 Colors Fill Border _
¥ Joins
. Size 0.50000 5 \ Millimeter :'\
IER Diagrams Symbol layers | ‘U
o : Outline style Solid Line :]
'r; Metadata v Fill = | |
ine wi 0.00 ] [ Millimet :)
. Point pattern fil Outline width | ‘U | Millimeter ]
¥ - Marker Angle |0'00 ° |L:J
| Simple marker offsetx,y  [0.00000 || [0.00000 |3 [ Millimeter  : |
Anchor point | HCenter . \ | ViCenter o \

[ Data defined properties... |

o0 ¢ o+ X A & X % & | > b

[ Load Style ... ] [ Save As Default | Restore Default Style | | Save Style v |

| Help | [ Apply | | Cancel | EE
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/1 Layer Properties - water | Style

¥ Layer rendering

Layer transparency r El o
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields

Rendering L i Single Symbol 3
% Display

Symbol layer type | Point pattern fill o

@ Actions —
Horizontal distance [1.00000 |[3] [ Millimeter 3|

: 4 Joins -
Vertical distance [1.00000 |[Z] [Millimeter ¢

IER Diagrams Symbol layers ~
- Horizontal displacement 0.00000 5| Millimeter 2|
G Metadata g :
P— Vertical displacement |0.00000 5] [illimeter %]
v - Marker | Data defined properties... |

+ Simple marker
* = | | & || @ 4

| Load Style ... || Save As Default | |

Restore Default Style | |

Save Style v |

| Help | | Apply |

= Add a new symbol layer with a normal Simple fill.
= Make it the same light blue with a darker blue border.

| Cancel | E

= Move it underneath the point pattern symbol layer with the Move down button:
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000 /1 Layer Properties - water | Style
" General ¥ Layer rendering
Layer transparency (@ El :
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
Rendering | & Single Symbal gl
@ Display
Symbol layer type | Simple fill gl
‘G) acions Colors Fill Border _
+ 4 Joins Fill style [ solid &l
= Diagrams Symbol layers Border style | Solid Line =
(@) Metadata v [ Fin Border width  |0.26000 |5 [Millimeter 7|
Offset X.Y [0.00000 |z] [o.00000 5] [ Millimeter 3 |

| Data defined properties... |

2 (2](d]lall®]

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

| Help | | Apply | | Cancel | E

As a result, you have a textured symbol for the water layer, with the added benefit that you can change the size,
shape and distance of the individual dots that make up the texture.

3.2.12 & Follow Along: Creating a Custom SVG Fill

Nota: To do this exercise, you will need to have the free vector editing software Inkscape installed.

= Start the Inkscape program.

You will see the following interface:
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You should find this familiar if you have used other vector image editing programs, like Corel.

First, we’ll change the canvas to a size appropriate for a small texture.
= Click on the menu item File — Document Properties. This will give you the Document Properties dialog.
= Change the Units to px.

Change the Width and Height to 100.

Close the dialog when you are done.

Click on the menu item View — Zoom — Page to see the page you are working with.

Select the Circle tool:
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= Click and drag on the page to draw an ellipse. To make the ellipse turn into a circle, hold the ct r1 button
while you’re drawing it.

= Right-click on the circle you just created and open its Fill and Stroke:

= Change the Stroke paint to a pale grey-blue and the Stroke style to a darker color with thin stroke:
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= Draw a line using the Line tool:
= Click once to start the line. Hold ct r1 to make it snap to increments of 15 degrees.

= Click once to end the line segment, then right-click to finalize the line.

= Change its color and width to match the circle’s stroke and move it around as necessary, so that you end up

with a symbol like this one:
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= Save it as landuse_symbol under the directory that the course is in, under exercise_data/symbols,

as an SVG file.
In QGIS:
= Open the Layer Properties for the landuse layer.

= Change the symbol structure to the following and find your SVG image via the Browse button:
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& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency (:/ El@
€= Labels Layer blending mode { Normal B ] Feature blending mode Normal :]
== Fields

Rendering L & Single Symbol ¢
@ Display
Symbol layer type | SVG fill aal
@ Actions . )
Texture width  [2.00000 |[3] [ Millimeter 3|
1 Joins —
Rotation [0.00 2
R Diagrams Symbol layers R
Colors Fil . corder N
'ri Metadata v [ |Fil

Border width 0.00000 S| Millimeter |
SVG fill —

[ Data defined properties... |

¥ — Line
— simple line SVG Croups SVG Symbols
¥ [ App Symbols
(] accommoda... ‘*. +
[ amenity
(] arrows

[ backgrounds

(1] components

(1 crosses

[ emergency
[ entertainment

[ food

(] gpsicons

[ health

[ landmark

bnfsourtejdo(sftraining_manualfexercise_dataf symbols/orchard.svg ‘ EI

Restore Default Style | | Save Style v |

[ Load Style ... ] [ Save As Default |

| Help | [ Apply | | Cancel | E

You may also wish to update the svg layer’s border:
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& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency r El@
€= Labels Layer blending mode { Normal B ] Feature blending mode Normal :]
== Fields
4 Rendering L & Single Symbol ¢
@ Display

Symbel layer type \ Simple line 2
@ Actions
Color
: 4 Joins r
! Pen width | 0.26000 |[;] [ Millimeter |
IER piagrams Symbol | P —
e Offset | 0.00000 |[] [ Millimeter 3 |
'ri Metadata v Fill : S
Pen style [ Solid Line gl
v SVG fill n
Join style | gy Bevel gl
M Line Cap style | I Square C]
T ... e
Dash pattern unit | Millimeter ]

[_| Draw line only inside polygon

[ Data defined properties... |

[ Load Style ... ] [

Save As Default |

Restore Default Style | | Save Style v |

[ Help | [ Apply |

[ Cancl |

Your landuse layer should now have a texture like the one on this map:
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Changing the symbology for the different layers has transformed a collection of vector files into a legible map.

Not only can you see what’s happening, it’s even nice to look at!

3.2.14 Further Reading

Examples of Beautiful Maps

3.2.15 What’s Next?

Changing symbols for whole layers is useful, but the information contained within each layer is not yet available

to someone reading these maps. What are the streets called? Whi
to? What are the relative surface areas of the farms? All of this
explain how to represent this data on your map.

ch administrative regions do certain areas belong
information is still hidden. The next lesson will

Nota: Did you remember to save your map recently?

3.2. Lesson: Symbology

49


http://gis.stackexchange.com/questions/3083/examples-of-beautiful-maps

QGIS Training Manual, Publicacion 2.0

50 Capitulo 3. Module: Creacion de un Mapa Basico



CAPiITULO 4

Module: Clasificacion de Datos Vectoriales

La clasificacion de datos vectoriales te permite asignar diferentes simbolos a elementos (diferentes objetos en la
misma capa), en funcién de sus atributos. Esto permite a alguien que use el mapa, ver facilmente los atributos de
distintos elementos.

4.1 Lesson: Attribute Data

Up to now, none of the changes we have made to the map have been influenced by the objects that are being
shown. In other words, all the land use areas look alike, and all the roads look alike. When looking at the map,
the viewers don’t know anything about the roads they are seeing; only that there is a road of a certain shape in a
certain area.

But the whole strength of GIS is that all the objects that are visible on the map also have attributes. Maps in a GIS
aren’t just pictures. They represent not only objects in locations, but also information about those objects.

The goal of this lesson: To explore the attribute data of an object and understand what the various data can be
useful for.

4.1.1 vl Follow Along: Attribute data

Open the attribute table for the places layer (refer back to the section “Working with Vector Data” if necessary).
Which field would be the most useful to represent in label form, and why?

Check your results

4.1.2 In Conclusion

You now know how to use the attribute table to see what is actually in the data you’re using. Any dataset will only
be useful to you if it has the attributes that you care about. If you know which attributes you need, you can quickly
decide if you're able to use a given dataset, or if you need to look for another one that has the required attribute
data.

4.1.3 What’s Next?

Different attributes are useful for different purposes. Some of them can be represented directly as text for the map
user to see. You’ll learn how to do this in the next lesson.

51



QGIS Training Manual, Publicacion 2.0

4.2 Lesson: The Label Tool

Labels can be added to a map to show any information about an object. Any vector layer can have labels associated
with it. These labels rely on the attribute data of a layer for their content.

Nota: The Layer Properties dialog does have a Labels tab, which now offers the same functionality, but for this
example we’ll use the Label tool, accessed via a toolbar button.

The goal for this lesson: To apply useful and good-looking labels to a layer.

4.2.1 vl Follow Along: Using Labels

Before being able to access the Label tool, you will need to ensure that it has been activated.
= Go to the menu item View — Toolbars.

= Ensure that the Label item has a check mark next to it. If it doesn’t, click on the Label item, and it will be
activated.

= Click on the places layer in the Layers list, so that it is highlighted.

= Click on the following toolbar button: e
This gives you the Layer labeling settings dialog.
» Check the box next to Label this layer with....

You’ll need to choose which field in the attributes will be used for the labels. In the previous lesson, you decided
that the NAME field was the most suitable one for this purpose.

= Select name from the list:
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(¥ Label this layer with| NAME

¥ Text/Buffer sample

Lorem Ipsum

|Lorem Ipsum

Text

1*! Formatting [ Helvetica

sbe Buffer

@ Background

[
7 oo L& sl &

1-:¢ Placement
) 113.0000
7 Rendering

[ points

Color L]

Transparency {_r

Type case [ Mo change

Spacing letter |n.0mo

word 0.0000

= Click OK.

The map should now have labels like this:
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4.2.2 ‘ Follow Along: Changing Label Options
Depending on the styles you chose for your map in earlier lessons, you’ll might find that the labels are not appro-
priately formatted and either overlap or are too far away from their point markers.

= Open the Label tool again by clicking on its button as before.

= Make sure 7ext is selected in the left-hand options list, then

update the text formatting options to match those shown here:
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Layer labelin:

[V Label this layer with| name

w Text/Buffer sample

foreml|psum]

|Lorem Ipsum

Text
2*% Formatting
abe Buffer
@ Background
) Shadow
1-:¢ Placement
/ Rendering

[ Helvetica

[
L&Es

113.0000

[ points

Color

Transparency {_r

Type case [ Mo change

Spacing letter |n.nmo

word |0.0000

That’s the font problem solved! Now let’s look at the problem of the labels overlapping the points, but before we
do that, let’s take a look at the Buffer option.

= Open the Label tool dialog.

= Select Buffer from the left-hand options list.

= Select the checkbox next to Draw text buffer, then choose options

to match those shown here:
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- Layer labeling settings - e

[V Label this layer with| name

w Text/Buffer sample

foreml|psum]

|Lorem Ipsum

abe Text Text buffer
sab .
< Formatting (¥ Draw text buffer ¢=|

@ Background
.J Shadow [ mm

A

4% Placement Color .
/ Renderi S—
/ Rendering # Color buffer's fill

Size |1.nmo

Transparency {_r

Pen join style [ &% Bevel

Blend mode [ Normal

= Click Apply.

You’ll see that this adds a colored buffer or border to the place labels, making them easier to pick out on the map:
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Now we can address the positioning of the labels in relation to their point markers.
= In the Label tool dialog, go to the Placement tab.
= Change the value of Distance to 2mm and make sure that

Around point is selected:
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806 Layer labeling settings

[ Label this layer with| name ]| €. | [ € |

w Text/Buffer sample

oremlip=tim)

[Lorem Ipsum ‘i‘ -

abe Text Placement

2*% Formatting

abe Buffer (s) Around point () Offset from point

@ Background ;

) Shadow Distance IIQ.DODU I|;| €,

[ mm ¢|€'

/ Rendering

w Data defined

Coordinate X @' Y @'

Alignment horizontal ¢(=_ vertical (=
v v

Rotation @' [ Preserve data rotation values

| Apply | | Cancel | [ OK |

= Click Apply.

You’ll see that the labels are no longer overlapping their point markers.

4.2.3 vl Follow Along: Using Labels Instead of Layer Symbology

In many cases, the location of a point doesn’t need to be very specific. For example, most of the points in the places
layer refer to entire towns or suburbs, and the specific point associated with such features is not that specific on a
large scale. In fact, giving a point that is too specific is often confusing for someone reading a map.

To name an example: on a map of the world, the point given for the European Union may be somewhere in Poland,
for instance. To someone reading the map, seeing a point labeled European Union in Poland, it may seem that the
capital of the European Union is therefore in Poland.

So, to prevent this kind of misunderstanding, it’s often useful to deactivate the point symbols and replace them
completely with labels.

In QGIS, you can do this by changing the position of the labels to be rendered directly over the points they refer
to.

= Open the Layer labeling settings dialog for the places layer.
= Select the Placement option from the options list.

= Click on the Offset from point button.
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This will reveal the Quadrant options which you can use to set the position of the label in relation to the point
marker. In this case, we want the label to be centered on the point, so choose the center quadrant:

/1 Layer Properties - places | Labels

General [V Label this layer with| name s & ] & |
Style ¥ Text/Buffer sample
(abe  Labels Lorem Ipsum
= Fields
@ Display ) :
Lorem Ipsum M T 7
”G} Actions R
A #bc Text Placement
{/Joins 2*! Formatting
|IER Diagrams ake Buffer () Around point () Offset from point
W Background
'(i Metadata ) Shadow

Gt | & | &= | = | €
= | &

_/ Rendering

e || @a | @

Offset X,¥ [0.0000 |[%] 0.0000 |SK=S
[mm aR="
Rotation [0.00° |8}

¥ Data defined

Coordinate X E' Y E'

Alignment horizontal (Z' vertical (Z'

Rotation E, M Preserve data rotation values

¥ Priority

Low \/ High

[ Load Style ... )

Save As Default | | Restore Default Style | | Save Style v |

[(Help | [ Apply | | Cancel |

= Hide the point symbols by editing the layer style as usual, and setting the size of the Ellipse marker width
and height to 0:
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1,806 ies - places . . . |
le
=
w Layer rendering
% S ' ‘
Labels Layer transparency r EI @
Fields Layer blending mode [ Normal + | Feature blending mode Normal . ]

Single Symbol =

Symbol layer type [ Ellipse marker

[57] piagrams Colors Fil | GENSSNNNS Soder | |
0 Metadata Symbol width 0,000000 |[5] [Milimeter |

Symbol layers Outine width  [0.000000 |[] [ Milimeter

v Marker
Rotation |0.00
. Ellipse marker

Symbol height  0,000000 |E] [ Milimeter

Offset XY [0.00000 |@ 0.00000 |@ [ Milimeter & |

Data defined properties...

al(+%

[ Restore Default Style Save As Default ] [ Save Style v ]

((Cancel | 0K

» Click OK and you’ll see this result:
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0086 ./ Layer Properties - places | Style
% General ¥ Layer rendering
Layer transparency (@ El[;]
€3 Labels Layer blending mode [ Normal *| Feature blending mode | Normal N
== Fields
® Display | & Single Symbal 2
,@ Actions
- P Symbel layer type \ Ellipse marker 2
¥ Joins
Colors Fill Border _
|IER piagrams
N Symbol width | 0.000000 [[s] [Milimeter =
'{i Metadata Symbol layers U [ ]
Outline style | ——Solid Line il
v Marker : g
ine wi 0.000000 2] [ Millimet .
Ellipse marker Outline width | |U | Millimeter |
Rotation [0.00 [B]
Symbol height |0.000000 |(z] [ Millimeter  + |
Offset X,Y lo.00000 13| [0.00000 |[}] [ Millimeter  +|
Anchor point | HCenter +| [ VCenter o

| Data defined properties... |

(= -

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

| Help | | Apply | | Cancel | E

If you were to zoom out on the map, you would see that some of the labels disappear at larger scales to avoid
overlapping. Sometimes this is what you want when dealing with datasets that have many points, but at other
times you will lose useful information this way. There is another possibility for handling cases like this, which
we’ll cover in a later exercise in this lesson.

4.2.4 &I Try Yourself Customize the Labels
= Return the label and symbol settings to have a point marker and a label offset of 2. 00mm. You may like to
adjust the styling of the point marker or labels at this stage.
Check your results
= Set the map to the scale 1:100000. You can do this by typing it into the Scale box in the Status Bar.
= Modify your labels to be suitable for viewing at this scale.

Check your results
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4.2.5 W Follow Along: Labeling Lines

Now that you know how labeling works, there’s an additional problem. Points and polygons are easy to label, but
what about lines? If you label them the same way as the points, your results would look like this:
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We will now reformat the roads layer labels so that they are easy to understand.
= Hide the Places layer so that it doesn’t distract you.

Activate labels for the streets layer as before.

Set the font Size to 10 so that you can see more labels.

= Zoom in on the Swellendam town area.

In the Label tool dialog’s Advanced tab, choose the following settings:
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Layer labeling setti |

[V Label this layer with| NAME

w Text/Buffer sample

Lorem Ipsum

Lorem Ipsum

abe Text Placement
2*% Formatting
abe Buffer (s) Parallel () Curved () Horizontal

@ Background
) Shadow Position | | Above line ™ On line [ | Below line

Line orientation dependent position

/ Rendering Distance 0.0000

mm

w Data defined

Coordinate X ¢=| Y ¢=|,

Alignment horizental {f" vertical E‘v

You’ll probably find that the text styling has used default values and the labels are consequently very hard to read.
Set the label text format to have a dark-grey or black Color and a light-yellow buffer.

The map will look somewhat like this, depending on scale:
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You’ll see that some of the road names appear more than once and that’s not always necessary. To prevent this
from happening:

» In the Label labelling settings dialog, choose the Rendering option and select the Merge connected lines to
avoid duplicate labels:
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806

Layer labeling settings

[ Label this layer with| name [ €. |

w Text/Buffer sample

Lorem Ipsum

Lorem Ipsum

U—‘.

:

1-:¢ Placement

[ Aenly ]

abe Text Rendering

2% Farmatting i

abe Buffer Show upside-down labels

@ Background (s) never () when rotation defined () always
J Shadow

w Feature options

[ | Label every part of multi-part features
(V] Merge connected lines to avoid duplicate labels

|| Limit number of features to be labeled to
2000 .
Suppress labeling of features smaller than

0.00 mm |@

[V Discourage labels from covering features

[ Cancel | (OKIN)

= Click OK

Another useful function is to prevent labels being drawn for features too short to be of notice.

= In the same Rendering panel, set the value of Suppress labeling of features smaller than ... to Smm and note

the results when you click Apply.

Try out different Placement settings as well. As we’ve seen before, the horizontal option is not a good idea in this

case, so let’s try the curved option instead.
= Select the Curved option in the Placement panel of the Layer labeling settings dialog.

Here’s the result:

4.2. Lesson: The Label Tool

65



QGIS Training Manual, Publicacion 2.0

QGIS 2.0.1-Dufour - basic map

SRS AHBPPLLALR & &, W & B amy O 2 o, B W2
y ‘ - & e

r ) PR A " i O LI
T e . aiER 2= Tiani W hi <-jc;§. e A
. N e Grg L, W LN S SaTp e &
" . LR SRR, e A %

r o - L% 1% s i e

5, 3

N &

v

=N Gowser |

There is a new plugin available || Coordinate: 20.43780,-34.02269 Scale (14917 ) [/] @ Render EPSG:4326 (€3] y

As you can see, this hides a lot of the labels that were previously visible, because of the difficulty of making some
of them follow twisting street lines and still be legible. You can decide which of these options to use, depending
on what you think seems more useful or what looks better.

4.2.6 & Follow Along: Data Defined Settings

= Deactivate labeling for the Streets layer.

= Reactivate labeling for the Places layer.

= Open the attribute table for Places via the button.

It has one fields which is of interest to us now: place which defines the type of urban area for each object. We
can use this data to influence the label styles.

= Navigate to the Text panel in the places Labels panel.

= In the ltalic dropdown, select Edit . . . to open the Expression string builder:
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_Function List

Selected Function Help

Search

Operators Operators Group
Conditionals
Math This group contains operators e.g +-*
Conversions
Date and Time
String

Color

Geometry

Record

Fields and Values

YYYYYYTYYTYY

Dperators

= +

_Expression

In the text input, type: "place" = ’town’ and click Ok twice:
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Function List

Search

selected Function Help

Date and Time
String
Caolor
Geometry
Record
Fields and Values
osm_id
name
barrier
highway
ref

address
is_in
man_made
other_tags

Field
Double click to add field name to expression string.

Right-Click on field name to open context menu
sample value loading options.

Field Values

‘hamlet'

ocality’
'suburb’

[ Load all unigue values [ Load 10 sample values ]

Operators

Output preview: 1

Notice its effects:
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4.2.7 " Try Yourself Using Data Defined Settings

Nota: We’re jumping ahead a bit here to demonstrate some advanced labeling settings. At the advanced level, it’s
assumed that you’ll know what the following means. If you don’t, feel free to leave out this section and come back

later when you’ve covered the requisite materials.

Open the Attribute Table for places.

Enter edit mode by clicking this button: -f

Add a new column:

Configure it like this:

&l
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000  Add column

MName FONT_SIZE

Comment

Type l Whole number (integer) . ]

integer

Wah 3 I

Precision

= Use this to set custom font sizes for each different type of place (i.e., each key in the PLACE field).

Check your results

4.2.8 & Further Possibilities With Labeling

We can’t cover every option in this course, but be aware that the Label tool has many other useful functions. You
can set scale-based rendering, alter the rendering priority for labels in a layer, and set every label option using
layer attributes. You can even set the rotation, XY position, and other properties of a label (if you have attribute
fields allocated for the purpose), then edit these properties using the tools adjacent to the main Label tool:

= R FRE
(These tools will be active if the required attribute fields exist and you are in edit mode.)

Feel free to explore more possibilities of the labeling system.

4.2.9 In Conclusion

You’ve learned how to use layer attributes to create dynamic labels. This can make your map a lot more informative
and stylish!
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4.2.10 What’s Next?

Now that you know how attributes can make a visual difference for your map, how about using them to change
the symbology of objects themselves? That’s the topic for the next lesson!

4.3 Lesson: Classification

Labels are a good way to communicate information such as the names of individual places, but they can’t be
used for everything. For example, let’s say that someone wants to know what each landuse area is used for. Using
labels, you’d get this:
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This makes the map’s labeling difficult to read and even overwhelming if there are numerous different landuse
areas on the map.

The goal for this lesson: To learn how to classify vector data effectively.

4.3.1 ‘i Follow Along: Classifying Nominal Data

= Open the Layer Properties dialog for the landuse layer.
= Go to the Style tab.
= Click on the dropdown that says Single Symbol and change it to

Categorized:

4.3. Lesson: Classification 71



QGIS Training Manual, Publicacion 2.0

8.0.6

General

€ Labels
== Fields

4 Rendering
% Display
@ Actions

: " Joins

IER Diagrams

'ri Metadata

& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency (:/ El@

Layer blending mode { Normal = ] Feature blending mode Normal :]

+ Categorized o
Column | Tv] \ B \
Symbol | [ | Change... | Color ramp | Random colors +] Cinvert
‘Symbol ¥ Value | Label

| Classify | | Add | | Delete | | Deleteall | Join | | Advanced ¥ |
[ Load Style ... || Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | Cancel | @

= In the new panel, change the Column to landuse and the Color ramp to Greens.

= Click the button labeled Classify:
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& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency C El@
€= Labels Layer blending mode [ Normal Feature blending mode Normal :]
E=5 Fields
& Rendering £ Categorized D
% Display Column |Ianduse t| ([ E. ]

@ Actions ) )
- > Symbol | [ | Change... | Color ramp | Ml Creens +| Cllinvert
* ¥ Joins
Value Label
IER Diagrams
_ ] ceme... cemetery
p
(7' Metadata O conse... conservation
O farml... farmland
= forest  forest
[ grass  grass
7] indus... industrial
] reser... reservoir
[ ] resid... residential
[ ] villag... village_green
| classify | | Add | [ Delete | [ Deleteall | Join Advanced v |
[ Load Style ... J { Save As Default | [ Restore Default Style ] [ Save Style v J

Help | | Apply

= Click OK.

You’ll see something like this:

Cancel | E
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= Click the arrow (or plus sign) next to landuse in the Layer list, you’ll see the categories explained:

¥ ¥v¥ v z

|| forest
] grass

™ 7 buildings
M /" roads

M 0 water
M 7 rivers

|| cemetery
|| conservation

| ] farmiland

] industrial

B reservoir

B residential
B village_green

Now our landuse polygons are appropriately colored and are classified so that areas with the same land use are the
same color. You may wish to remove the black border from the landuse layer:
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= Open Layer Properties, go to the Style tab and select Symbol.
= Change the symbol by removing the border from the Simple Fill layer and click OK.

You’ll see that the landuse polygon outlines have been removed, leaving just our new fill colours for each cate-
gorisation.

= If you wish to, you can change the fill color for each landuse area by double-clicking the relevant color

block:
006 /1 Layer Properties - landuse | Style
< General
Unit Millimeter = _
o Svie | Milmeter ) o I
Transparency 0%
€ Labels |
Color — Y
Field: N |
W Flelds Symbol layers Saved styles -
4 Rendering
Displ
98 Display M simple fill L . i | |
@ Actions corners  diagonal dotted green land water
| [ ] Clinvert
+ 4 Joins R —
) ) | Symbol¥ |
|ER Diagrams @ (= o -
"r;' Metadata
(Concet | ()
indus... industrial
reser... reservoir
resid... residential
villag... village green
assi elete elete a oin vanced v
| Classi | Add | | Delete | [ Delete all Joi Advanced v |
o e ... ave As Default estore Default Style ave Style v
_ Load Styl ] Save As Defaul R DefaultStyle | | Save Styl ]
| Help | | Apply | | cancel | | OK |

Notice that there is one category that’s empty:
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0086 # Layer Properties - landuse | Style
“. General ¥ Layer rendering
Layer transparency (@ El[;]
€3 Labels Layer blending mode [ Normal *| Feature blending mode | Normal N
== Fields
Rendering | & Categorized 2
8 Display Column landuse [=] [ E. ]
(@ Actions
- . Symbol | [ | Change... | Color ramp | WMl Greens s Cllinvert
: ¥ Joins
bol ¥ Value  Label
IER Diagrams
] ceme... cemetery
q Metadata O conse... conservation
O farml... farmland
= forest  forest
[ grass  grass
7] indus... industrial
] reser... reservoir
ol | resid... residential
[ ] villag... village_green
| Classify | | Add | | Delete | | Deleteall | Join | | Advanced ¥ |
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

This empty category is used to color any objects which do not have a landuse value defined or which have a NULL
value. It is important to keep this empty category so that areas with a NULL value are still represented on the map.
You may like to change the color to more obviously represent a blank or NULL value.

Remember to save your map now so that you don’t lose all your hard-earned changes!

4.3.2 ‘i Try Yourself More Classification

If you’re only following the basic-level content, use the knowledge you gained above to classify the buildings
layer. Set the categorisation against the building column and use the Spectral color ramp.

Nota: Remember to zoom into an urban area to see the results.

4.3.3 y Follow Along: Ratio Classification

There are four types of classification: nominal, ordinal, interval and ratio.

In nominal classification, the categories that objects are classified into are name-based; they have no order. For
example: town names, district codes, etc.
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In ordinal classification, the categories are arranged in a certain order. For example, world cities are given a rank
depending on their importance for world trade, travel, culture, etc.

In interval classification, the numbers are on a scale with positive, negative and zero values. For example: height
above/below sea level, temperature above/below freezing (0 degrees Celsius), etc.

In ratio classification, the numbers are on a scale with only positive and zero values. For example: temperature
above absolute zero (0 degrees Kelvin), distance from a point, the average amount of traffic on a given street per
month, etc.

In the example above, we used nominal classification to assign each farm to the town that it is administered by.
Now we will use ratio classification to classify the farms by area.

= Save your landuse symbology (if you want to keep it) by clicking on the Save Style ... button in the Style
dialog.

We’re going to reclassify the layer, so existing classes will be lost if not saved.
= Close the Style dialog.
= Open the Attributes Table for the landuse layer.

We want to classify the landuse areas by size, but there’s a problem: they don’t have a size field, so we’ll have to
make one.

= Enter edit mode by clicking this button:
~ :align: center

= Add a new column with this button:

= Set up the dialog that appears, like this:
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Comment

Type [_Elncimﬂl number (double)

FLOAT

Width 5 @

[ Cancel | (0K

= Click OK.

The new field will be added (at the far right of the table; you may need to scroll horizontally to see it). However,
at the moment it is not populated, it just has a lot of NULL values.

To solve this problem, we’ll need to calculate the areas.

= Open the field calculator:

E

align center

You'll get this dialog:
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[ | Only update selected features

GCreate a new field | | Update existing field
Output field name |

Output field type [ Binary object (BLOB) ;J | PKUID
QOutput field width 0 .| Precision 0 (%]

_Function List

Selected Function Help
Search

Operators
Conditionals
Math
Conversions
Date and Time
String

Color

Geometry
Record

Fields and Values

>
[ 2
»>
>
»>
>
>
>
>
>

Output preview:

= Change the values at the top of the dialog to look like this:

W

[ | Only update selected features

[ | Create a new field [ Update existing field

Output field name

Output field type | Binary object (BLOB) ™ [ AREA ;]

Output field width 0 |2| Precision 0 =]

= In the Function List, select Geometry — $area:
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006 Field calculator
[ | Only update selected features
[ | Create a new field [ Update existing field
Output field name
Output field type | Binary object (BLOB) s | AREA -
Output field width 0 *| Precision 0
Function List
Selected Function Help
Search
» Conversions $area function
p Date and Time
» String Returns the area size of the current feature.
» Color )
v Geometry Syntax
xat 3
yat area
Slength Arguments
$perimeter None
Bx
By
Operators
= + - ! * A { )
Expression
Output preview:
| Help | | Cancel | OK

= Double-click on it so that it appears in the Expression field.
= Click OK.

Now your AREA field is populated with values (you may need to click the column header to refresh the data). Save
the edits and click Ok.

Nota: These areas are in degrees. Later, we will compute them in square meters.

= Open the Layer properties dialog’s Style tab.
= Change the classification style from Categorized to Graduated.

= Change the Column to AREA:

» Under Color ramp, choose the option New color ramp... to get this dialog:
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€I Labels

E=5 Fields

4’ Rendering
% Display
@ Actions

: 1Joins

IER Diagrams

'ri Metadata

= Choose Gradient (if it’s not selected already) and click OK. You’ll see this:

& Layer Properties - landuse | Style

Symbol

Color ramp

¥ Layer rendering

Layer transparency r

Layer blending mode | Normal

- ] Feature blending mode

“r

Normal

| & Graduated &l

Column | AREA

M Blues
B Wesc
Ml 5uGn
Il cuPu
Ml crBu
Ml Greens

v

Vi

Change...

| Classes |S |[§j

P [ Invert

Mode | Equal Interval |

Ml OrRd
Wl Cranges
I WPRGn
I 1 PIYG
M PuBu
- PuBuGn
I M Puor
W Furd
Wl Furples

B W rdBu
E  Hrdcy
I RoFu
B WrdviBu
B W rdvicn
I Reds
[ 1 Spectral
Ml vicn
Wl v\GrBu

Ml v\orer
Ml v\OrRd

| Advanced v |

[ Classify Delete all |

New color ramp...
[ Load Style ... | Save As Default | Restore Default Style | | Save Style v |
| Help | [ Apply | | Cancel | @
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& Layer Properties - landuse | Style

¥ Layer rendering

Color 1 [ B Change... [
Layer transparen El@
Color 2 | Change... | )
€= Labels Layer blending | ode Normal gl
B Fields Type Continuous =
S—— ["] Multiple stops
Rendering L <L Graduated
: Color Offset (%) . Add stop
% Display Column |
. Remove stop
@ Actions 1 1 .
Symbol | | Classes |5 =
d . — |
* ¥ Joins — [
Colorramp | New  prayiew Mode | Equal Interval |

IER Diagrams
Symbol ¥ Value |

'ri Metadata

Inform.

| Cancel | @

ation

| Classify | [ Addclass |

| Delete | | Deleteall | | Advanced v |

[ Load Style ... ]

[ Save As Default | [ Restore Default Style | | Save Style v |

[ Help | [ Apply |

| Cancel | [ OK

You’ll be using this to denote area, with small areas as Color I and large areas as Color 2.

= Choose appropriate colors.

In the example, the result looks like this:
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& Layer Properties - landuse | Style

¥ Layer rendering

Color 1 [ Change... ) [
Layer transparen El@
Color 2 | @ Change... | )
€= Labels Layer blending ' | ode Normal gl
B Fields Type Continuous =
S—— ["] Multiple stops
4’ Rendering ‘ <L Graduated
: Color Offset (%) . Add stop
% Display Column |
. Remove stop
@ Actions 1 1 .
5 .
. ymbol | _| Classes |S |U
* ¥ Joins i i
Colorramp | New  prayiew Mode | Equal Interval |

IER Diagrams

- Symbol ¥ Value L
(7' Metadata

Information | Cancel | @

| Classify | | Addclass | | Delete | | Deleteall | | Advanced v |

[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |

| Help | [ Apply | | Cancel | [ OK

= Click OK.
= Choose a suitable name for the new color ramp.
= Click OK after filling in the name.

Now you’ll have something like this:
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& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency (:/ El@
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
E=5 Fields
4’ Rendering | < Graduated +]

% Display Column [ |l| | B \
@ Actions -
Symbol | B Change... | Classes |5 |[2j
' 1Joins i o i

Color ramp | . new_greens. D \ || Invert Mode \ Equal Interval |

IER Diagrams

0.0000 - 0.0007

0.000... 0.0007 - 0.0013

0.0013 - 0.0020

0.0020 - 0.0027
.0027 - 0.00

'ri Metadata

‘Symbol ¥ [ Value | Label
D 0.000...

L [

| Classify | | Addclass | | Delete | | Deleteall | | Advanced v |

[ Load Style ... ] [ Save As Default |

Restore Default Style | | Save Style v |

| Help | [ Apply | | Cancel |

Leave everything else as-is.

» Click Ok:
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‘There s a new olugin available Q5] Coordinate: [ 20.4398,:34.0394 Scale [1:23396 -] [&/] ¥ Render EPSG:4326

4.3.4 0 Try Yourself Refine the Classification

= Get rid of the lines between the classes.
= Change the values of Mode and Classes until you get a classification that makes sense.

Check your results

4.3.5 0 Follow Along: Rule-based Classification
It’s often useful to combine multiple criteria for a classification, but unfortunately normal classification only takes
one attribute into account. That’s where rule-based classification comes in handy.

= Open the Layer Properties dialog for the landuse layer.

= Switch to the Style tab.

= Switch the classification style to Rule-based. You’ll get this:
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0086 # Layer Properties - landuse | Style
4 General ¥ Layer rendering
Layer transparency {/ El 3
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
” Rendering Rule-based oy
® Display Label Rule Min. scale Max. scale | Count |Duplicate count
] (no filter)
@ Actions
: ‘ Joins
IER Diagrams
q Metadata
| & | |Z| |E\ Refine current rules = | | Count features | | Rendering order... |
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
[ieis ) (Asolr ] [ Cancel | (0K

Click the Add rule button: @

A new dialog then appears.

Click the ellipsis ... button next to the Filter text area.

= Using the query builder that appears, enter the criterion "landuse" = ’residential’ AND
"name" != '’ |majorUrbanName| ’ ,click Ok and choose a pale blue-grey for it and remove the
border:
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Function List

Selected Function Help

Search

Operators Operators Group
Conditionals
Math This group contains operators e.g +-*
Conversions
Date and Time
String

Color

Geometry

Record

Fields and Values

YYYYYTYTYTYTYY

Expression

"landuse" = 'residential'
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0086 # Layer Properties - landuse | Style
" General ¥ Layer rendering
Layer transparency (@ El o
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
Rendering Rule-based oy
® Display Label Rule Min. scale  Max. scale | Count |Duplicate count
] (o filter)
8 actions
’ 4 Joins
IER Diagrams
q Metadata
| & || A || = | Refine current rules» | | Count features | | Rendering order... |
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |
= Add a new criterion "landuse" != ’'residential’ AND AREA >= 0.00005 and choose a
mid-green color.
= Add another new criterion "name" = ’ |majorUrbanName| ’ and assign ita darker grey-blue color

in order to indicate the town’s importance in the region.
= Click and drag this criterion to the top of the list.

These filters are exclusive, in that they collectively exclude some areas on the map (i.e. those which are smaller
that 0.00005, are not residential and are not ‘Swellendam*). This means that the excluded polygons take the style
of the default (no filter) category.

We know that the excluded polygons on our map cannot be residential areas, so give the default category a suitable
pale green color.

Your dialog should now look like this:
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& Layer Properties - landuse | Style

¥ Layer rendering
Layer transparency C El@
€= Labels Layer blending mode { Normal - ] Feature blending mode Normal :]
E=5 Fields
4 Rendering | Rule-based 3]
® Display Label Rule Min. scale | Max. scale | Count | Duplicate count
(no filter)
@ Actions "name" = 'Swellendam’
"landuse” = 'residential' AND "name" |= "Swellendam’
t 'fjoing [ ] "landuse" = 'residential' AND AREA >= 0.00005
IER Diagrams
"fi Metadata
(@ | [ A ][ & ] Refine current rules v | [ Count features | | Rendering order... |
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | Cancel | E

= Apply this symbology.

Your map will look something like this:
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Now you have a map with Swellendam the most prominent residential area and other non-residential areas colored
according to their size.

4.3.6 In Conclusion
Symbology allows us to represent the attributes of a layer in an easy-to-read way. It allows us as well as the map

reader to understand the significance of features, using any relevant attributes that we choose. Depending on the
problems you face, you’ll apply different classification techniques to solve them.

4.3.7 What’s Next?

Now we have a nice-looking map, but how are we going to get it out of QGIS and into a format we can print out,
or make into an image or PDF? That’s the topic of the next lesson!
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CAPITULO 5

Module: Creacion de Mapas

En este m6dulo aprenderds como usar el Disefiador de Mapas de QGIS para producir mapas de calidad con todos
los elementos de mapa que son requisito.

5.1 Lesson: Utilizaciéon del Compositor de Mapas

Now that you’ve got a map, you need to be able to print it or to export it to a document. The reason is, a GIS map
file is not an image. Rather, it saves the state of the GIS program, with references to all the layers, their labels,
colors, etc. So for someone who doesn’t have the data or the same GIS program (such as QGIS), the map file will
be useless. Luckily, QGIS can export its map file to a format that anyone’s computer can read, as well as printing
out the map if you have a printer connected. Both exporting and printing is handled via the Map Composer.

The goal for this lesson: To use the QGIS Map Composer to create a basic map with all the required settings.

i1
5.1.1 - Follow Along: The Composer Manager

QGIS allows you to create multiple maps using the same map file. For this reason, it has a tool called the Composer
Manager.

= Click on the Project — Composer Manager menu entry to open this tool. You’ll see a blank Composer
manager dialog appear.

= Click the Add button and give the new composer the name of Swellendam.
= Click OK.
= Click the Show button.

(You could also close the dialog and navigate to a composer via the File — Print Composers menus, as in the
image below.)
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Project

| | ,l e Cal I ayer a:g tings Plugins vELLUI Raster el a5 €
i o RS PR LR

New From Template >

ﬂ Open Recent > @ @ % % % abe|

OO0 [ Save 385

[ Save As... {+ 385
M  EkSave as Image...

>
| 2
» &
>
>

o | Project Properties... {+3P

&4 - New Print Composer kP "(

LA
'
m % Composer Manager...
» Swellendam

oo0 Swellendam
E@Q%BE&ﬁaﬁaﬁa@@ Iﬁ@ﬁe Io B s /BB |0
[ 5 [} i

(B0 \ﬁﬁ ’lﬁﬁ Command history

Item Properties = Atlas generation

Q Composition

w Paper and quality

Presets [ A4 (210x287 mm)
Width |267.00

ekt [21000

Units l mm

Number of pages |1

Orientation [ Landscape

Export resolution |300 dpi
(") Print as raster

» (| Snap to grid

» E Snap o alignments
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5.1.2 & Follow Along: Basic Map Composition

In this example, the composition was already the way we wanted it. Ensure that yours is as well.

= In the Print Composer window, check that the values under Composition — Paper and Quality are set to
the following:

w Size: A4 (210x297mm)
» QOrientation: Landscape
» Quality: 300dpi

Now you’ve got the page layout the way you wanted it, but this page is still blank. It clearly lacks a map. Let’s fix
that!

= Click on the Add New Map button: |2

With this tool activated, you’ll be able to place a map on the page.

Click and drag a box on the blank page:

[sXsXs) Swellendam |
BLOLRORB #5ip k¢ HAPALR[YaREs0 " BB @0
P [0 [100 [50 [200 B e e
<8
50 | Item Properties  Atlas generation |
Q Composition
w Paper and quality
Presets [ A4 (210x287 mm) 2]
10¢ Width [297.00 ‘@
Height [210.00 G
Units [ mm &
Number of pages |1 ‘@
5d Orientation l Landscape :I
Export resclution |3()u dpi ‘@
(") Print as raster
» [ Snap to grid
ﬁ [ @ Snap to alignments
| Help | | Close |

The map will appear on the page.

= Move the map by clicking and dragging it around:
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ERR N =

=

o Popeics

Htem Properties.

~ Main properties

[ Cache +|[ Update preview |

Scale  [44982 |

EBEBERIBEEEBERI

Rotation (0,00 degrees

) Draw map canvas items
7 Lock layers for map item

=

g R I

v Extents

3

Xmin [20.348

¥ min [-34.085

g & |

X max [20.537

¥ max |-33.964

=

[ Set to map canvas extent

p [ ] Showgrid

BEERI

b Overview

p Position and size

b () Frame

s

Change item position
Changs item position

|~ Composition [TEUNFTEIES
=]

Map

 Main properties

[ Cache

EEBREBEEIRE]

Scale  [47099

Rotation 0.00 degrees

=}

[ Draw map canvas items
|~ Lock layers for map item

BRI

v Extents

3

Xmin [20.348

Y min [-34,095

X max [20.537

Y max |-33.968

[ Set to map canvas extent

E B |

I

» () Show grid

BE R I

» Overview

» Position and size

b O Frame

Nota: Your map may look a lot different, of course! This depends on how your own project is set up. But not to
worry! These instructions are general, so they will work the same regardless of what the map itself looks like.

= Be sure to leave margins along the edges, and a space along the top for the title.

= Zoom in and out on the page (but not the map!) by using these buttons:

Hp L

= Zoom and pan the map in the main QGIS window. You can also pan the map using the Move item content
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tool: @

When zooming in, the map view will not refresh by itself. This is so that it doesn’t waste your time redrawing the
map while you’re zooming the page to where you want it, but it also means that if you zoom in or out, the map
will be at the wrong resolution and will look ugly or unreadable.

= Force the map to refresh by clicking this button:

|
e

Remember that the size and position you’ve given the map doesn’t need to be final. You can always come back
and change it later if you’re not satisfied. For now, you need to ensure that you’ve saved your work on this map.
Because a Composer in QGIS is part of the main map file, you’ll need to save your main project. Go to the main
QGIS window (the one with the Layers list and all the other familiar elements you were working with before), and
save your project from there as usual.

5.1.3 & Follow Along: Adding a Title

Now your map is looking good on the page, but your readers/users are not being told what’s going on yet. They
need some context, which is what you’ll provide for them by adding map elements. First, let’s add a title.

= Click on this button: @l
= Click on the page, above the map, and a label will appear at the top of the map.

= Resize it and place it in the top center of the page. It can be resized and moved in the same way that you
resized and moved the map.

As you move the title, you’ll notice that guidelines appear to help you position the title in the center of the page.

However, there is also a tool to help position the title relative to the map (not the page):
|IZI
= Click the map to select it.

» Hold in shift on your keyboard and click on the label so that both the map and the label are selected.

o
= Look for the Align button | and click on the dropdown arrow next to it to reveal the positioning options
and click Align center:

oy}
|- Align Left
as Align Center
| Align Right
Align Top

Commani

- Align Center Vertical
I center -7 Align Bottom

center

I#rmmn Demmmrtioe Atlne mamaentiom |
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To make sure that you don’t accidentally move these elements around now that you’ve aligned them:
= Right-click on both the map and the label.

A small lock icon will appear in the corner to tell you that an element can’t be dragged right now. You can always
right-click on an element again to unlock it, though.

Now the label is centered to the map, but not the contents. To center the contents of the label:
= Select the label by clicking on it.
= Click on the Item Properties tab in the side panel of the Composer window.
= Change the text of the label to “Swellendam”:

= Use this interface to set the font and alignment options:

006806 Swellendam
=] ~ B B 4 ~~ P = EP =
DM E eRfHReo HPLE REMREsA /BB LEE
10 0 30 40 60 80 90 120 [130 [140 [150 (160 (170 [180 (190 [200 10 0 (230 40 0 [260 0 [280 [290 o Command history
Change ftem position
10 Change item position
Label added
20 Change item position
Label text changed
30 Label font ehanged
Label font changed
a0 Change item position
Change item position
50 Composition Lola e Atlas generation |
80 [x] hem Properties
Label
70
[ v Main properties
80
Swellendam
%0
100
10
12¢
13¢
140
[ Render as HTML.
15¢ [ Insert an expression )
160 [ Font ]
i [ Font color... )
180
~ Alignment
e Horizontal
200 (@) Left () Genter () Right
Vertical
@ Top () Middle () Bottom
Help Close

= Choose a large but sensible font (the example will use the default font with a size of 36) and set the
Horizontal Alignment to Center.

You can also change the font color, but it’s probably best to keep it black as per the default.

The default setting is not to add a frame to the title’s text box. However, if you wish to add a frame, you can do so:
= In the Item Properties tab, scroll down until you see the Frame option.
= Click the Frame checkbox to enable the frame. You can also change the frame’s color and width.

In this example, we won’t enable the frame, so here is our page so far:
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EBEBEREBEEEBERE
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130

3

g & |

=

BEERI

5.1.4 0 Follow Along: Adding a Legend

2.8 =

e =
[x] Command history

Change flem position
Change item position
Label added
Change item position
Label text changed
Label font changed
Label font changed
Change item position
Change item position

|~ Conpostion IR

[x] Item Properties

Map

~ Main properties

[ Cache +|[ Update preview |

Scale 49819 |

Rotation (0,00 degrees

) Draw map canvas items
7 Lock layers for map item

v Extents

Xmin [20.348

¥ min [-34.085

X max [20.537

¥ max |-33.962

[ Set to map canvas extent

» [ Show grid
b Overview

p Position and size

b () Frame

The map reader also needs to be able to see what various things on the map actually mean. In some cases, like the
place names, this is quite obvious. In other cases, it’s more difficult to guess, like the colors of the farms. Let’s add

a new legend.

= Click on this button: E

= Click on the page to place the legend, and move it to where you want it:

,'

B

Legend

® places %

buildings

B church

B commercial

[ garage

[ hangar

[J house

7 retail

[ telephone_exchange
yes

EEBRRBEERES

=3

g R |

&

roads
[ED water

T
:
&

BEE I

Legend added
Change ftem position
Change item position
Change item position
Change item position
Change item position
Change item position
Change item position
Change item position

[ Atlas generation

[x] Item Properties

—

Legend

v Main properties

Title [Legend |
Map [Map0 D

Wrap texton | |

v Legend items

2

places Hidden
uildings  Subgroup
roads Hidden
water Hidden

vyyvvvy =
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5.1.5 0 Follow Along: Customizing Legend Iltems

Not everything on the legend is necessary, so let’s remove some unwanted items.

= In the Item Properties tab, you’ll find the Legend items panel.

= Select the buildings entry.

= Delete it from the legend by clicking the minus button:

You can also rename items.

= Select a layer from the same list.

= Click the Edit button: j

()

= Rename the layers to Places, Roads and Streets, Surafce Water, and Rivers.

= Set landuse to Hidden, then click the down arrow and edit each category to name them on the legend.

You can also reorder the items:

6606

B 04

]
40 [50 [6C

Legend
® Places
Roads and Streets
Surface Water
Rivers

BBREBEBEEERLE

=

5]

Rural, small
W% Rural, large
0 Swellendam

Residential

&

=

E

&

&

=

&

B |

: Map [Mapo :)
3 o
3 | Wrap texton | |
)

EWa-

AN
[x] Command his

history

Legend item edited
Legend item edited
Legend updated
Legend ilem removed
Legend item edited
Legend updated
Legend updated
Moved legend item up
Moved legend flem up

Composition [0 e 0] Atas generation

o Item Propertis
Legend

wrp

Title [Legend |

v Legend items
1 2

» Places

» Roads and Streets Hidden

» Surface Water Hidden

» Rivers Hidden

v landuse Hidden
Rural, small

Rural, large
Swellendam

Residential

[v]a/s]@]=]2]>

(¥ Auto Update

Help

;

» Fonts

Close » Columns

As the legend will likely be widened by the new layer names, you may wish to move and resize the legend and or

map. This is the result:
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Map [ Mapo B
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5.1.6 & Follow Along: Exporting Your Map

Nota: Did you remember to save your work often?

Finally the map is ready for export! You’ll see the export buttons near the top left corner of the Composer window:

& b Vi

The button on the left is the Print button, which interfaces with a printer. Since the printer options will differ
depending on the model of printer that you’re working with, it’s probably better to consult the printer manual or a
general guide to printing for more information on this topic.

The other three buttons allow you to export the map page to a file. There are three export formats to choose from:
= Export as Image
= Export as SVG
= Export as PDF

Exporting as an image will give you a selection of various common image formats to choose from. This is probably
the simplest option, but the image it creates is “dead” and difficult to edit.

The other two options are more common.

If you’re sending the map to a cartographer (who may want to edit the map for publication), it’s best to export
as an SVG. SVG stands for “Scalable Vector Graphic”, and can be imported to programs like Inkscape or other
vector image editing software.

If you need to send the map to a client, it’s most common to use a PDF, because it’s easier to set up printing
options for a PDF. Some cartographers may prefer PDF as well, if they have a program that allows them to import
and edit this format.

For our purposes, we’re going to use PDF.

= Click the Export as PDF button: %
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= Choose a save location and a file name as usual.

= Click Save.

5.1.7 In Conclusion

Close the Composer window.

Save your map.

Find your exported PDF using your operating system’s file manager.

Open it.

Bask in its glory.

Congratulations on your first completed QGIS map project!

5.1.8 What’s Next?

On the next page, you will be given an assignment to complete. This will allow you to practice the techniques you
have learned so far.

5.2 Assignment 1

Open your existing map project and revise it thoroughly. If you have noticed small errors or things you’d have
liked to fix earlier, do so now.

While customizing your map, keep asking yourself questions. Is this map easy to read and understand for someone
who’s unfamiliar with the data? If I saw this map on the Internet, or on a poster, or in a magazine, would it capture
my attention? Would I want to read this map if it wasn’t mine?

.
If you’re doing this course at a ' Basic or " Intermediate level, read up on techniques from the more
advanced sections. If you see something you’d like to do in your map, why not try to implement it?

If this course is being presented to you, the course presenter may require you to submit a final version of your
map, exported to PDF, for evaluation. If you’re doing this course by yourself, it’s recommended that you evaluate
your own map using the same criteria. Your map will be evaluated on the overall appearance and symbology of
the map itself, as well as the appearance and layout of the map page and elements. Remember that the emphasis
for evaluating the appearance of maps will always be ease of use. The nicer the map is to look at and the easier it
is to understand at a glance, the better.

Happy customizing!

5.2.1 In Conclusion

The first four modules have taught you how to create and style a vector map. In the next four modules, you’ll learn
how to use QGIS for a complete GIS analysis. This will include creating and editing vector data; analyzing vector
data; using and analyzing raster data; and using GIS to solve a problem from start to finish, using both raster and
vector data sources.
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Module: Creating Vector Data

Creating maps using existing data is just the beginning. In this module, you’ll learn how to modify existing vector
data and create new datasets entirely.

6.1 Lesson: Creating a New Vector Dataset

The data that you use has to come from somewhere. For most common applications, the data exists already; but
the more particular and specialized the project, the less likely it is that the data will already be available. In such
cases, you’ll need to create your own new data.

The goal for this lesson: To create a new vector dataset.

6.1.1 V Follow Along: The Layer Creation Dialog

Before you can add new vector data, you need a vector dataset to add it to. In our case, you’ll begin by creating
new data entirely, rather than editing an existing dataset. Therefore, you’ll need to define your own new dataset
first.

You’ll need to open the New Vector Layer dialog that will allow you to define a new layer.
= Navigate to and click on the menu entry Layer — New — New Shapefile Layer.

You’ll be presented with the following dialog:
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EPSG:4326 - WGS B4
MNew attribute

Type [Taxl data
Width 80

| Add to attributes list

Attributes list

MName | Type | Precision
id Integer

= Remove attribute

[~ Cancel | [T0K]

It’s important to decide which kind of dataset you want at this stage. Each different vector layer type is “built
differently” in the background, so once you’ve created the layer, you can’t change its type.

For the next exercise, we’re going to be creating new features which describe areas. For such features, you’ll need
to create a polygon dataset.

= Click on the Polygon radio button:

‘f ) Point ) Line @) Polygon
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This has no impact on the rest of the dialog, but it will cause the correct type of geometry to be used when the
vector dataset is created.

The next field allows you to specify the Coordinate Reference System, or CRS. A CRS specifies how to describe
a point on Earth in terms of coordinates, and because there are many different ways to do this, there are many
different CRSs. The CRS of this project is WGS84, so it’s already correct by default:

EPSG:4326 - WGS 84 | SpecifyCRS |

Bl mbboilu obm

Next there is a collection of fields grouped under New attribute. By default, a new layer has only one attribute,
the id field (which you should see in the Attributes list) below. However, in order for the data you create to be
useful, you actually need to say something about the features you’ll be creating in this new layer. For our current
purposes, it will be enough to add one field called name.

= Replicate the setup below, then click the Add fo attributes list button:

Name name

Type | Textdata s |

Width 80 ' Precision

T Add to attributes list

= Check that your dialog now looks like this:
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Point Line Polygon
O O ©

EPSG:4326 - WGS B4 [ Specify CRS ]
MNew attribute

Name ||

Type [Taxl data

Ak

Width 80 Precision
Add to attributes list
Attributes list
Name Type ' Width | Precision
id Integer 10
name String BO

~ Remove attribute

Gl | (0K
T ———————

= Click OK. A save dialog will appear.

= Navigate to the exercise_data directory.

= Save your new layer as school_property.shp.

The new layer should appear in your Layers list.
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6.1.2 & Follow Along: Data Sources

When you create new data, it obviously has to be about objects that really exist on the ground. Therefore, you’ll
need to get your information from somewhere.

There are many different ways to obtain data about objects. For example, you could use a GPS to capture points
in the real world, then import the data into QGIS afterwards. Or you could survey points using a theodolite, and
enter the coordinates manually to create new features. Or you could use the digitizing process to trace objects from
remote sensing data, such as satellite imagery or aerial photography.

For our example, you’ll be using the digitizing approach. Sample raster datasets are provided, so you’ll need to
import them as necessary.

= Click on the Add Raster Layer button: 'ﬂ

= Navigate to exercise_data/raster/.

= Select the file 3420C_2010_327_RGB_LATLNG.tif.

= Click Open. An image will load into your map.

= Find the new image in the Layers list.

= Click and drag it to the bottom of the list so that you can still see your other layers.

» Find and zoom to this area:

000 QIS 2.0.1-Dufour -
DEBBODROSLL P RAPLLALRS & 6,0 &8 BE = oy B N
4.0 B RR & 5= R EEE

v : -

20.44761,34 01462 Seale (15727 1-) (3] Render EPSG426 (3] |

Nota: If your buildings layer symbology is covering part or all of the raster layer, you can temporarily disable
the layer by deselecting it in the Layers panel. You may also wish to hide the roads symbology if you find it

distracting.

You’ll be digitizing these three fields:
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In order to begin digitizing, you’ll need to enter edit mode. GIS software commonly requires this to prevent you
from accidentally editing or deleting important data. Edit mode is switched on or off individually for each layer.

To enter edit mode for the school_property layer:

= Click on the layer in the Layer list to select it. (Make very sure that the correct layer is selected, otherwise
you’ll edit the wrong layer!)

= Click on the Toggle Editing button: -”

If you can’t find this button, check that the Digitizing toolbar is enabled. There should be a check mark next to the
View — Toolbars — Digitizing menu entry.

As soon as you are in edit mode, you’ll see the digitizing tools are now active:

DR &

Four other relevant buttons are still inactive, but will become active when we start interacting with our new data:

From left to right on the toolbar, they are:
= Save Edits: saves changes made to the layer.

= Add Feature: start digitizing a new feature.
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Move Feature(s): move an entire feature around.
Node Tool: move only one part of a feature.
Delete Selected: delete the selected feature.

Cut Features: cut the selected feature.

Copy Features: copy the selected feature.

Paste Features: paste a cut or copied feature back into the map.

You want to add a new feature.

Click on the Add Feature button now to begin digitizing our school fields.

You’ll notice that your mouse cursor has become a crosshair. This allows you to more accurately place the points
you’ll be digitizing. Remember that even as you’re using the digitizing tool, you can zoom in and out on your map
by rolling the mouse wheel, and you can pan around by holding down the mouse wheel and dragging around in
the map.

The first feature you’ll be digitizing is the athletics field:

Start digitizing by clicking on a point somewhere along the edge of the field.

Place more points by clicking further along the edge, until the shape you’re drawing completely covers the
field.

After placing your last point, right-click to finish drawing the polygon. This will finalize the feature and
show you the Aftributes dialog.

Fill in the values as below:
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006 Attributes - school_property
id 1 &
name | Athletics Field &

| Cancel | E_QK_J

» Click OK and you’ve created a new feature!

Remember, if you've made a mistake while digitizing a feature, you can always edit it after you’re done creating
it. If you’ve made a mistake, continue digitizing until you’re done creating the feature as above. Then:
= Select the feature with the Select Single Feature tool:

. _nn T
E £
o
=

%51 Select Features by Polygon
i Select Features by Freehand

{3 Select Features by Radius

You can use:

= the Move Feature(s) tool to move the entire feature,

= the Node Tool to move only one point where you may have miss-clicked,

108

» Delete Selected to get rid of the feature entirely so you can try again, and
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» the Edit — Undo menu item or the ctrl + 2z keyboard shortcut to undo mistakes.

6.1.3 & Try Yourself

= Digitize the school itself and the upper field. Use this image to assist you:

Remember that each new feature needs to have a unique id value!

Nota: When you’re done adding features to a layer, remember to save your edits and then exit edit mode.

Nota: You can style the fill, outline and label placement and formatting of the school_property using techniques
learnt in earlier lessons. In our example, we will use a dashed outline of light purple color with no fill.

6.1.4 & Try Yourself

= Create a new line feature called routes . shp with attributes 1d and type. (Use the approach above to
guide you.)
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= We’re going to digitize two routes which are not already marked on the roads layer; one is a path, the other
is a track.

Our path runs along the southern edge of the suburb of Railton, starting and ending at marked roads:

000 QIS 2.0.1-Dufour - basic_map
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Our track is a little further to the south:

000 QIS 2.0.1-Dufour - basic_map
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One at a time, digitize the path and the track on the routes layer. Try to follow the routes as accurately as possible,
using points (left-click) at any corners or turns.

When creating each route, give them the t ype attribute value of path or track.
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You’ll probably find that only the points are marked; use the Layer Properties dialog to add styling to your routes.
Feel free to give different styles to the path and track.

Save your edits and toggle Edit mode.

Check your results

6.1.5 In Conclusion

Now you know how to create features! This course doesn’t cover adding point features, because that’s not really
necessary once you’ve worked with more complicated features (lines and polygons). It works exactly the same,
except that you only click once where you want the point to be, give it attributes as usual, and then the feature is
created.

Knowing how to digitize is important because it’s a very common activity in GIS programs.

6.1.6 What’s Next?

Features in a GIS layer aren’t just pictures, but objects in space. For example, adjacent polygons know where they
are in relation to one another. This is called topology. In the next lesson you’ll see an example of why this can be
useful.

6.2 Lesson: Feature Topology

Topology is a useful aspect of vector data layers, because it minimizes errors such as overlap or gaps.

For example: if two features share a border, and you edit the border using topology, then you won’t need to edit
first one feature, then another, and carefully line up the borders so that they match. Instead, you can edit their
shared border and both features will change at the same time.

The goal for this lesson: To understand topology using examples.

6.2.1 % Follow Along: Snapping
To make topological editing easier, it’s best if you enable snapping. This will allow your mouse cursor to snap to
other objects while you digitize. To set snapping options:

= Navigate to the menu entry Settings — Snapping Options....

= Set up your Snapping options dialog as shown:

006 Snapping options
¥ | Layer Maode Tolerance Units Avoid Int.

buildings o vertex and segment + |/ 0.000000 map units 4

™ landuse to vertex and segment A W map units 4 |
places to vertex and segment L W map units £
rivers to vertex and segment + ||0.000000 map units  +
roads o vertex and segment O W map units 4
water to vertex and segment O W map units 4
school_property to vertex and segment 5 W

[ Enable topological editing || Enable snapping on intersection |Tply| |m|
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Ensure that the box in the Avoid Int. column is checked (set to true).

Click OK to save your changes and leave the dialog.

Enter edit mode with the landuse layer selected.

Check under View — Toolbars to make sure that your Advanced Digitizing toolbar is enabled.

Zoom to this area (enable layers and labels if necessary):

QIS 2.0.1-Dufour - basic_map.
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= Digitize this new (fictional) area of the Bontebok National Part:

00606 QGIS 2.0.1-Dufour - basic_map.
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= When prompted, give it a OGC_FID of 999, but feel free to leave the other values unchanged.

If you’re careful while digitizing and allow the cursor to snap to the vertices of adjoining farms, you’ll notice that
there won’t be any gaps between your new farm and the existing farms adjacent to it.

= Note the undo/redo tools in the Advanced Digitizing toolbar:

L

6.2.2 vl Follow Along: Correct Topological Features

Topology features can sometimes need to be updated. In our example, the landuse layer has some complex forest
areas which have recently been joined to form one area:
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Instead of creating new polygons to join the forest areas, we’re going to use the Node Tool to edit the existing
polygons and join them.

= Enter edit mode, if it isn’t active already.
= Select the Node Tool.

= Pick an area of forest, select a corner and move it to an adjoining corner so two forest sections meet:
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= Click and drag the nodes until they snap into place.
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Go ahead and join a few more areas using the Node Tool. You can also use the Add Feature tool if it is appropriate.
If you are using our example data, you should have a forest area looking something like this:
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6.2.3 i Follow Along: Tool: Simplify Feature

This is the Simplify Feature tool:

®

= Click on it to activate it.

= Click on one of the areas which you joined using either the Node Tool or Add Feature tool. You’ll see this
dialog:

Set tolerance C

= Move the slider from side to side and watch what happens:
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This allows you to reduce the amount of nodes in complex features.
= Click Ok

Notice what the tool does to the topology. The simplified polygon is now no longer touching the adjacent polygons
as it should. This shows that this tool is better suited to generalizing stand-alone features. The advantage is that it
provides you with a simple, intuitive interface for generalization.

Before you go on, set the polygon back to its original state by undoing the last change.

6.2.4 v’ Try Yourself Tool: Add Ring

This is the Add Ring tool:

=y
4]

It allows you to take a hole out of a feature, as long as the hole is bounded on all side by the feature. For example,
if you’ve digitized the outer boundaries of South Africa and you need to add a hole for Lesotho, you’d use this
tool.

If you experiment with this tool, you’ll notice that the current snapping options prevent you from creating a ring in
the middle of the polygon. This would be fine if the area you wished to exclude linked to the polygon’s boundaries.

= Disable snapping for the landuse layer via the dialog you used earlier.
= Now try using the Add Ring tool tool to create a gap in the middle of the Bontebok National Part.

= Delete your new feature by using the Delete Ring tool:
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(@)
&

Nota: You need to select a corner of the ring in order to delete it.

Check your results

6.2.5 ¥ Try Yourself Tool: Add Part

This is the Add Part tool:

m
()

It allows you to create an extra part of the feature, not directly connected to the main feature. For example, if
you’ve digitized the boundaries of mainland South Africa but you haven’t yet added the Prince Edward Islands,
you’d use this tool to create them.

= To use this tool, you must first select the polygon to which you wish to add the part by using the Select
Single Feature tool:

=

= Now try using the Add Part tool to add an outlying area to the Bontebok National Part.

= Delete your new feature by using the Delete Part tool:

Jp
- Isel

Nota: You need to select a corner of the part in order to delete it.

Check your results

6.2.6 ¥ Follow Along: Tool: Reshape Features

This is the Reshape Features tool:

It can add a bump to an existing feature. With this tool selected:
= Left-click inside the Bontebok National Part to start drawing a polygon.

= Draw a polygon with three corners, the last of which should be back inside the original polygon, forming
an open-sided rectangle.

= Right-click to finish marking points:
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You can do the opposite, too:
= Click outside the polygon.
= Draw a rectangle into the polygon.

= Right-click outside the polygon again:
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The result of the above:
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6.2.7 0 Try Yourself Tool: Split Features

The Split Features tool is similar to how you took part of the farm away, except that it doesn’t delete either of the
two parts. Instead, it keeps them both.
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®

= First, re-enable snapping for the landuse layer.

We will use the tool to split a corner from the Bontebok National Part.

= Select the Split Features tool and click on a vertex to begin drawing a line. Click the vertex on the opposite

side of the corner you wish to split and right-click to complete the line:
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= At this point, it may seem as if nothing has happened. But remember that your symbology for the landuse

layer does not have any border, so the new division line will not be shown.

= Use the Select Single Feature tool to select the corner you just split; the new feature will now be highlighted:

6.2. Lesson: Feature Topology
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6.2.8 i Try Yourself Tool: Merge Features

Now we will re-join the feature you just created to the original polygon:
» Experiment with the Merge Selected Features and Merge Attributes of Selected Features tools.
= Note the differences.

Check your results

6.2.9 In Conclusion

Topology editing is a powerful tool that allows you to create and modify objects quickly and easily, while ensuring
that they remain topologically correct.

6.2.10 What’s Next?

Now you know how to digitize the shape of the objects easily, but adding in the attributes is still a bit of a headache!
Next we’ll show you how to use forms so that attribute editing is simpler and more effective.

6.3 Lesson: Forms

When you add new data via digitizing, you’re presented with a dialog that lets you fill in the attributes for that
feature. However, this dialog is not, by default, very nice to look at. This can cause a usability problem, especially
if you have large datasets to create, or if you want other people to help you digitize and they find the default forms
to be confusing.

Fortunately, QGIS lets you create your own custom dialogs for a layer. This lesson shows you how.

The goal for this lesson: To create a form for a layer.

122 Capitulo 6. Module: Creating Vector Data



QGIS Training Manual, Publicacién 2.0

6.3.1 0 Follow Along: Using QGIS’ Form Design Functionality

= Select the roads layer in the Layers list.

= Enter Edit Mode as before.

= Open its Attribute Table.

= Right-click on any cell in the table. A short menu will appear, with the only entry being Open form.
= Click on it to see the form that QGIS generates for this layer.

Obviously it would be nice to be able to do this while looking at the map, rather than needing to search for a
specific street in the Attribute Table all the time.

= Go to the Settings — Options menu.
= In the dialog that appears, select the Map Tools tab.
= Check the Open feature form ... checkbox:

006 Options | Map Tools
4 General ¥ Identify
-{:\‘ System || Open identify results in a dock window (QGIS restart required)
Mode | Current layer ¢_|
ES5 Data Sources ™ Open feature form, if a single feature is identified
R Search radius for identifying features and displaying map tips |0.50% |EJ

Note: Specify the search radius as a percentage of the map width

Canvas &
521 Legend

1 v
l .| Map Tools Measure tool

Rubberband color
q Composer —
Decimal places l:l[zj

[ '] Digitizing | Keep base unit 0
/AW GDAL Preferred measurements units (s) Meters () Feet () Nautical Miles () Degrees
. Preferred angle units (*) Degrees () Radians () Gon
& =
"= locale ¥ Panning and zooming
= Network Mouse wheel action | Zoom to mouse cursor ¢_|
. Zoom factor |2.0 |L§J
¥ Predefined scales
1:1000000 &
1:500000

(e J Gancel | [0

= Click Ok.
= Select the roads layer in the Layers list.

= Using the Identify tool, click on any street in the map.

@,

Instead of the normal Identify dialog, you’ll see the now-familiar form instead:
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8086 Attributes - roads
osm_id |4753791 ol |
name [NuL |
highway  [unclassified |
waterway  [NULL |
aerialway |NULL |
barrier [NuL |
man_made |NULL |
other_tags |lanes'=>"2" ]
el | (0K

6.3.2 0 Try Yourself Using the Form to Edit Values

If you are in edit mode, you can use this form to edit a feature’s attributes.
= Activate edit mode (if it isn’t already activated).

= Using the Identify tool, click on the main street running through Swellendam:
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Y 4 ® X *.
% XX G e 3 ¢ osmid  [2asa08188

name |Vbarlrak Street a ‘

highway [tertiary al

waterway | NULL ‘

aeriaway | NULL |

barrier [nuLe |

man_made |NULL |

other_tags |"Ianm"=>"2“

Edit its highway value to be secondary.

Save your edits.

Exit edit mode.

Open the Attribute Table and note that the value has been updated in the attributes table and therefore in the
source data.

Nota: If you’re using the default dataset, you’ll find that there is more than one road on this map called Voort rek
Street.

6.3.3 0 Follow Along: Setting Form Field Types
It’s nice to edit things using a form, but you still have to enter everything by hand. Fortunately, forms have different
kinds of so-called widgets that allow you to edit data in various different ways.

= Open the roads layer’s Layer Properties.

= Switch to the Fields tab. You’ll see this:
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& Layer Properties - roads | Fields

General Attribute editor layout: | Autogenerate :'\ Python Init function l:l
Style ¥ Fields
Labels =]
Type Type name Length Precisi C Edit widget Alias WMS | WFS
4 Rendering QString | String 254 0 | Lineedit | ) ~
® Display QString | String 254 0 [ Lineedit | ™ ™
LB Actions QString  String 254 0 [ Lineedit | ] g
+ 4 Joins QString | String 254 0 | Lineedit | ™ 4
QStrin Strin 254 0 [ Line edit | ) ~
IER Diagrams 4 9 —
QString | String 254 0 [ Lineedit | ) ™~
'ri Metadata —
QString | String 254 0 | Lineedit | ) 5]
QString  String 254 0 ™ )
P Relations
Suppress attribute form pop-up after feature creation | Default & |
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | Cancel |

= Click on the Line edit button in the same row as man_made and you’ll be given a new dialog.

= Select Checkbox in the list of options:
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8.08

Attribute Edit Dialog "highway”

Line edit
Classification
Range

Unigue values
File name
Value map
Enumeration
Immutable
Hidden

Text edit
Calendar

Value relation
UUID generator
Phote
Webview

Color

Checkbox

Click OK.

@' Editable
|| Label on top

Representation for checked state |1 |

Representation for unchecked state |0 |

[Cancel][ OK ]

Enter edit mode (if the roads layer is not already in edit mode.
Click on the Identify tool.

Click on the same main road you chose earlier.

You’ll now see that the man_made attribute has a checkbox next to it denoting True (checked) or False

(unchecked).

6.3.4 & Try Yourself

Set a more appropriate form widget for the highway field.

Check your results

6.3.5 & Try Yourself Creating Test Data

You can also design your own custom form completely from scratch.

= Create a simple point layer named test—-data with two attributes:

¢ Name (text)

* Age (text)

6.3. Lesson: Forms
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e 06 Mew Vector Layer
Type

@ Point O Line O Polygon

EPSG:4326 - WGS B4 [ Specify CRS ]
MNew attribute

Name | |

Type [Taxt data

Ak

Width 80 Precision
Add to aftributes list
Attributes list
Name Type Width Precision
name String BO
age String BO

B Remove attribute

[ Hel | [ Cancel | (it
. |

= Capture a few points on your new layer using the digitizing tools so that you have a little data to play with.
You should be presented with the default QGIS generated attribute capture form each time you capture a
new point.

Nota: You may need to disable Snapping if still enabled from earlier tasks.
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8.0.8 Attributes - test-data
narme |richard QE|
age |2:3 & l

| Cancel | [_DK_]

6.3.6 0 Follow Along: Creating a New Form

Now we want to create our own custom form for the attribute data capture phase. To do this, you need to have
Q4 Designer installed (only needed for the person who creates the forms). It should be provided as part of your
course materials, if you’re using Windows. You may need to look for it if you’re using another OS. In Ubuntu, do
the following in the terminal:

Nota: At the time of writing, Qt5 is the latest version available. However, this process specifically requires Qt4
and is not necessarily compatible with Qt5.

sudo apt-get install gté4-designer
... and it should install automatically. Otherwise, look for it in the Software Center.

» Start Designer by opening its Start Menu entry in Windows (or whatever approach is appropriate in your
0S).

= In the dialog that appears, create a new dialog:
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000 MNew Form

templates/forms
Dialog with Buttons Right
Dialog without Buttons
Main Window

Widget

Widgets

Embedded Design

Device: MNone

'

Screen Size: | Default size

(v Show this Dialog on Startup

| Open.. | | Recentv | | Close | [ Create |

= Look for the Widget Box along the left of your screen (default). It contains an item called Line Edit.
» Click and drag this item into your form. This creates a new Line Edit in the form.

= With the new line edit element selected, you’ll see its properties along the side of your screen (on the right
by default):
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Filter

lineEdit - QLineEdit

Property WValue
QObject
objectName
QWidget
enabled 4
» geometry [(80, 40}, 113 x 21]
» sizePolicy [Expanding, Fixed, 0, 0]
>  minimumSize 0x0
b maximumSize 16777215 x 16777215
» sizelncrement 0x0
» baseSize 0x0
palette Inherited
» font A [ Lucida Grande Ul, 13]
cursor | IBeam
mouseTracking &
focusPolicy StrongFocus
contextMenuPolicy | DefaultContextMenu
acceptDrops 4
» toolTip
» statusTip
» whatsThis
» accessibleName
» accessibleDescrip...
layoutDirection LefiToRight
autoFillBackground | | |
styleSheet
b locale English, SouthAfrica

»  inputMethodHints

ImhNone

> inputMask

b text
maxLength 32767
frame [
echoMode MNormal
cursorPosition 0

» alignment AlignLeft, AlignVCenter
dragEnabled ]
readOnly L]
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= Set its name to Name.
= Using the same approach, create a new spinbox and set its name to Age.

= Add a Label with the text Add a New Person in a bold font (look in the object properties to find out
how to set this). Alternatively, you may want to set the title of the dialog itself (rather than adding a label).

= Click anywhere in your dialog.

» Find the Lay Out Vertically button (in a toolbar along the top edge of the screen, by default). This lays out
your dialog automatically.

= Set the dialog’s maximum size (in its properties) to 200 (width) by 100 (height).
= Save your new form as exercise_data/forms/add_people.ui.

= When it’s done saving, you can close the Q4 Designer program.

6.3.7 v Follow Along: Associating the Form with Your Layer

Go back to QGIS.

Double click the fest-data layer in the legend to access its properties.

Click on the Fields tab in the Layer Properties dialog.

In the Attribute editor layout dropdown, select Provide ui-file.

Click the ellipsis button and choose the add_people.ui file you just created:
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8 0.8 .(5 Layer Properties - test-data
"% General Attribute editor layout: | Provide ui-file ol Python Init function
= Style v Fields Edit UI ‘se_data,fforms,!add_people.ui‘ EI
= o |EIETE
Id & Name Type Type name Length Precision
Rendering 0 name QString | string 80 0
% Display 1 age QString | string 80 0
(@ Actions
: '! Joins
IER Diagrams
q Metadata
P Relations
Suppress attribute form pop-up after feature creation |_ Default A _|
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

» Click OK on the Layer Properties dialog.
= Enter edit mode and capture a new point.

= When you do so, you will be presented with your custom dialog (instead of the generic one that QGIS
usually creates).

= If you click on one of your points using the Identify tool, you can now bring up the form by right clicking
in the identify results window and choosing View Feature Form from the context menu.

= If you are in edit mode for this layer, that context menu will show Edit Feature Form instead, and you can
then adjust the attributes in the new form even after initial capture.

6.3.8 In Conclusion

Using forms, you can make life easier for yourself when editing or creating data. By editing widget types or
creating an entirely new form from scratch, you can control the experience of someone who digitizes new data for
that layer, thereby minimizing misunderstandings and unnecessary errors.
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6.3.9 Further Reading

If you completed the advanced section above and have knowledge of Python, you may want to check out this blog
entry about creating custom feature forms with Python logic, which allows advanced functions including data
validation, autocompletion, etc.

6.3.10 What’s Next?

Opening a form on identifying a feature is one of the standard actions that QGIS can perform. However, you can
also direct it to perform custom actions that you define. This is the subject of the next lesson.

6.4 Lesson: Actions

Now that you’ve seen a default action in the previous lesson, it’s time to define your own actions. An action is
something that happens when you click on a feature. It can add a lot of extra functionality to your map, allowing
you to retrieve additional information about an object, for example. Assigning actions can add a whole new
dimension to your map!

The goal for this lesson: To learn how to add custom actions.

6.4.1 V Follow Along: Open an Image

Use the school_property layer you created previously. The course materials include photos of each of the three
properties you digitized. What we’re going to do next is to associate each property with its image. Then we’ll
create an action that will open the image for a property when clicking on the property.

6.4.2 V Follow Along: Add a Field for Images

The school_property layer has no way to associate an image with a property yet. First we’ll create a field for this
purpose.

= Open the Layer Properties dialog.
= Click on the Fields tab.
= Toggle editing mode:
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& Layer Properties - school_property

General Attribute editor layout: | Provide ui-file ™ Python Init function l:l
Style w Fields Edit Ul ‘se_data,fforms,!add_people.ui‘ EI
€ Labels =]
ld & Name Type Type name Length Precision
Rendering o] id int integer 10 0
@ Display 1 name QString | string 80 0
@ Actions
1 Joins
IER Diagrams
'ri Metadata
P Relations
Suppress attribute form pop-up after feature creation | Default ¢ |
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | Cancel | @

= Add a new column:
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General
Style

€ Labels

4 Rendering
% Display
@ Actions

: " Joins

IER Diagrams

'ri Metadata

& Layer Properties - school_property

Attribute editor layout: | Provide ui-file

¥ Fields

.
-

T —

Edit UI ‘se_data,fforms,!add_people.ui‘ EI

ld & Name Type Type name Length Precision
] id int integer 10 0
1 name QString | string 80 0
P Relations
Suppress attribute form pop-up after feature creation | Default & |
[ Load Style ... ] [ Save As Default | [ Restore Default Style | | Save Style v |
| Help | [ Apply | | Cancel | E

= Enter the values below:
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0086  JAdcoumn, .0

Mame image

Comment

Type | Text (string) s
string

Width | 258 (3]

Precision

» After the field has been created, click on the Line edit button next to the new field.

= Set it up for a File name:
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= Click OK on the Layer Properties dialog.

Classification
Range

Unigue values
File name
Value map
Enumeration
Immutable
Hidden
Checkbox
Text edit
Calendar
Value relation
UUID generator
Phote
Webview
Color

[ Editable
|| Label on top

Attribute Edit Dialng "image"

Simplifies file selection by adding a file chooser dialog.

Cancel ] [ OK

= Use the Identify tool to click on one of the three features in the school_property layer.

Since you're still in edit mode, the dialog should be active and look like this:
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8608 _ Aaributes - school_property

| 2

name |scfmol_campus

image  |NULL

= Click on the browse button (the ... next to the image field).

= Select the path for your image. The images are in exercise_data/school_property_photos/
and are named the same as the features they should be associated with.

= Click OK.
= Associate all of the images with the correct features using this method.

= Save your edits and exit edit mode.

6.4.3 0 Follow Along: Creating an Action

= Open the Actions form for the school_property layer.

= Inthe Action properties panel, enter the words Show Image into the Name field:
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006 . Layer Properties - school_property

. General ¥ Action list

= Style Type Name Action Capture
€= Labels
== Fields

" Rendering

% Display

d a
: ¥ Joins

IER Diagrams

q Metadata

@ 7 = | Add default actions |

¥ Action properties

© Type | Generic s [ Capture output

Name |Show Image I

Action l:l

| Insert expression... ] | esm_id %) | Insert field ]
Add to action list Update selected action
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

What to do next varies according to your operating system, so choose the appropriate course to follow:

Windows

= Click on the Type dropdown and choose Open.

Ubuntu Linux

» Under Action, write eog for the Gnome Image Viewer, or write display to use ImageMagick. Remember
to put a space after the command!

MacOS

= Click on the Type dropdown and choose Mac.

= Under Action, write :kbd:‘open ‘. Remember to put a space after the command!
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Continue writing the command

You want to open the image, and QGIS knows where the image is. All it needs to do is to tell the Action where the
image is.

= Select image from the list:
w Action properties

[¥ec | Mac +| [ | Capture output

Name |Show Image

Action | open [% "image" %]

id
| name B
Insert expression... + image 3 Insert field
ag s

| Addtoactionlist || Update selected action

= Click the Insert field button. QGIS will add the phrase [ $ "image" %] in the Action field.
» Click the Add to action list button.
» Click OK on the Layer Properties dialog.
Now we will test the new Action:
= Click on the school_property layer in the Layers list so that it is highlighted.

» Find the Run feature action button (on the same toolbar as the Open Attribute Table button):

€

= Click on the down arrow to the right of this button. There’s only one action defined for this layer so far,
which is the one you just created.

= Click the button itself to activate the tool.
= Using this tool, click on any of the three school properties.

= The image for that property will now open.

6.4.4 % Follow Along: Searching the Internet

Let’s say we’re looking at the map and want to know more about the area that a farm is in. Suppose you know
nothing of the area in question and want to find general information about it. Your first impulse, considering that
you’re using a computer right now, would probably be to Google the name of the area. So let’s tell QGIS to do
that automatically for us!

= Open the attribute table for the landuse layer.
We’ll be using the name field for each of our landuse areas to search Google.
= Close the attribute table.
= Go back to Actions in Layer Properties.
= In the field Action Properties — Name, write Google Search.

What to do next varies according to your operating system, so choose the appropriate course to follow:
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Windows

= Under Type, choose Open. This will tell Windows to open an Internet address in your default browser, such
as Internet Explorer.

Ubuntu Linux

» Under Action, write xdg-open. This will tell Ubuntu to open an Internet address in your default browser,
such as Chrome or Firefox.

MacOS

» Under Action, write open. This will tell MacOS to open an Internet address in your default browser, such
as Safari.

Continue writing the command

Whichever command you used above, you need to tell it which Internet address to open next. You want it to visit
Google, and to search for a phrase automatically.

Usually when you use Google, you enter your search phrase into the Google Search bar. But in this
case, you want your computer to do this for you. The way you tell Google to search for some-
thing (if you don’t want to use its search bar directly) is by giving your Internet browser the address
http://www.google.com/search?g=SEARCH_PHRASE, where SEARCH_PHRASE is what you want
to search for. Since we don’t know what phrase to search for yet, we’ll just enter the first part (without the search
phrase).

= In the Action field, write http://www.google.com/search?g=. Remember to add a space after
your initial command before writing this in!

Now you want QGIS to tell the browser to tell Google to search for the value of name for any feature that you
could click on.

= Select the name field.

» Click Insert field:
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000 o Layer Properties - landuse

. General ¥ Action list

= Style Type Name Action Capture
€= Labels

== Fields

¢ " Rendering

% Display
@ Actions

’ 4 Joins
IER Diagrams
q Metadata

@ 7 = | Add default actions |

¥ Action properties

© Type | Generic s [ Capture output

Name |Coog|e Search |

Action open http:/ www.google.com/search?q= l:l

( Insert expression... J [name :JI Insert field ]

Add to action list Update selected action

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

| Help | | Apply | | Cancel | E

This will tell QGIS to add the phrase next:

Type [ Mac

Name |Coogle Search

Action open http:/ fwww.google.com/search?q=[% "name" %]|

What this means is that QGIS is going to open the browser and send it to the address
http://www.google.com/search?g=[% "name" %]. But [ % "name" %] tells QGIS to use the
contents of the name field as the phrase to search for.

So if, for example, the landuse area you click on is named Marloth Nature Reserve,then QGIS is going to
send the browserto http://www.google.com/search?g=Marloth $20Nature $20Reserve, which
will cause your browser to visit Google, which will in turn search for “Marloth Nature Reserve”.
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= If you haven’t done so already, set everything up as explained above.
= Click the Add to action list button. The new action will appear in the list above.
= Click OK on the Layer Properties dialog.
Now to test the new action.
= With the landuse layer active in the Layers list, click on the Run feature action button.

= Click on any landuse area you can see on the map. Your browser will now open, and will automatically start
a Google search for the town that is recorded as that area’s name value.

Nota: If your action doesn’t work, check that everything was entered correctly; typos are common with this kind
of work!

6.4.5 V Follow Along: Open a Webpage Directly in QGIS

Above, you’ve seen how to open a webpage in an external browser. There are some shortcomings with this ap-
proach in that it adds an unknowable dependency — will the end-user have the software required to execute the
action on their system? As you’ve seen, they don’t necessarily even have the same kind of base command for the
same kind of action, if you don’t know which OS they’ll be using. With some OS versions, the above commands
to open the browser might not work at all. This could be an insurmountable problem.

However, QGIS sits on top of the incredibly powerful and versatile Qt4 library. Also, QGIS actions can be arbi-
trary, tokenized (i.e. using variable information based on the contents of a field attribute) Python commands!

Now you’ll see how to use a python action to show a web page. It’s the same general idea as opening a site in an
external browser, but it requires no browser on the user’s system since it uses the Qt4 QWebView class (which is
a webkit based html widget) to display the content in a pop up window.

Instead of Google, let’s use Wikipedia this time. So the URL you request will look like this:
http://wikipedia.org/wiki/SEARCH_PHRASE
To create the layer action:

= Open the Layer Properties dialog and head over to the Actions tab.

= Set up a new action using the following properties for the action: * Type: Python * Name: Wikipedia *
Action (all on one line):

from PyQt4.QtCore import QUrl; from PyQt4.QtWebKit import
QWebView; myWV = QWebView (None); myWV.load (QUrl ('http://wikipedia.org/wiki/[%
"name" %]’)); myWV.show()
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0086 /! Layer Properties - landuse

" General w Action list

W Style Type Name Action Capture

open
2 Labels Mac Google Search hitp:/iwww.g...

== Fields
Rendering

% Display

f:@ Actions

’ 1 Joins
IER Diagrams

q Metadata

a 7 = | Add default actions |

¥ Action properties

“ Type | Python +| [ Capture output

Name |Wikipedia |

Action | from PyQt4.QtCore import QUrl; from PyQt4.QtWebKit import QWebView; myWv = l:l
QWebView(None);myWV.load(QUrl('http:/ /fwikipedia.org/wiki/[¥ "name" %]'); myWV.show()

| Insert expression... | | OGC_FID | Insert field |
| Add to action list || Update selected action
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel |

There are a couple of things going on here:

= All the python code is in a single line with semi-colons separating commands (instead of newlines, the usual
way of separating Python commands).

Q )

= [ % "name" %] will be replaced by the actual attribute value when the action is invoked (as before).

= The code simply creates a new QWebView instance, sets its URL, and then calls show () on it to make it
visible as a window on the user’s desktop.

Note that this is a somewhat contrived example. Python works with semantically significant indentation, so sepa-
rating things with semicolons isn’t the best way to write it. So, in the real world, you’d be more likely to import
your logic from a Python module and then call a function with a field attribute as parameter.

You could equally use the approach to display an image without requiring that the user has a particular image
viewer on their system.

= Try using the methods described above to load a Wikipedia page using the Wikipedia action you just created.

6.4.6 In Conclusion

Actions allow you to give your map extra functionality, useful to the end-user who views the same map in QGIS.
Due to the fact that you can use shell commands for any operating system, as well as Python, the sky’s the limit in
terms of the functions you could incorporate!
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6.4.7 What’s Next?

Now that you’ve done all kinds of vector data creation, you’ll learn how to analyze this data to solve problems.
That’s the topic of the next module.
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Lesson: Analisis Vectorial

Ahora que has editado algunos elementos, debes querer saber qué mas se puede hacer con ellos. Tener elementos
con atributos estd bien, pero cuando todo estd dicho y hecho, esto no te dice realmente nada que un mapa normal
no-GIS no pueda.

La principal ventaja de un SIG es esta: un SIG puede responder preguntas.

En los préximos tres médulos, intentaremos responder una pregunta de investigacion utilizando funciones SIG.
Por ejemplo, eres un agente del estado y estds buscando una propiedad residencial en Swellendam para clientes
que tienen los siguientes criterios:

1. Tiene que estar en Swellendam.

2. Debe estar en una distancia razonable en coche a una escuela (digamos 1km).
3. Debe tener un tamafio de mas de 100m cuadrados.

4. A menos de 50m de una carretera principal.

5. A menos de 500m de un restaurante.

En los préximos médulos, emplearemos el poder de las herramientas de analisis SIG para localizar propiedades
agrarias para este nuevo proyecto residencial.

7.1 Lesson: Reprojecting and Transforming Data

Let’s talk about Coordinate Reference Systems (CRSs) again. We’ve touched on this briefly before, but haven’t
discussed what it means practically.

The goal for this lesson: To reproject and transform vector datasets.

7.1.1 i Follow Along: Projections

The CRS that all the data as well as the map itself are in right now is called WGS84. This is a very common
Geographic Coordinate System (GCS) for representing data. But there’s a problem, as we will see.

= Save your current map.

Then open the map of the world which you’ll find under exercise_data/world/world.ggs.

Zoom in to South Africa by using the Zoom In tool.

Try setting a scale in the Scale field, which is in the Status Bar along the bottom of the screen. While over
South Africa, set this value to 1: 5000000 (one to five million).

Pan around the map while keeping an eye on the Scale field.
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Notice the scale changing? That’s because you’re moving away from the one point that you zoomed into at
1:5000000, which was at the center of your screen. All around that point, the scale is different.

To understand why, think about a globe of the Earth. It has lines running along it from North to South. These
longitude lines are far apart at the equator, but they meet at the poles.

In a GCS, you’re working on this sphere, but your screen is flat. When you try to represent the sphere on a flat
surface, distortion occurs, similar to what would happen if you cut open a tennis ball and tried to flatten it out.
What this means on a map is that the longitude lines stay equally far apart from each other, even at the poles
(where they are supposed to meet). This means that, as you travel away from the equator on your map, the scale
of the objects that you see gets larger and larger. What this means for us, practically, is that there is no constant
scale on our map!

To solve this, let’s use a Projected Coordinate System (PCS) instead. A PCS “projects” or converts the data in a
way that makes allowance for the scale change and corrects it. Therefore, to keep the scale constant, we should
reproject our data to use a PCS.

7.1.2 - Follow Along: “On the Fly” Reprojection
QGIS allows you to reproject data “on the fly”. What this means is that even if the data itself is in another CRS,
QGIS can project it as if it were in a CRS of your choice.

= To enable “on the fly” projection, click on the CRS Status button in the Status Bar along the bottom of the
QGIS window:

O

= In the dialog that appears, check the box next to Enable ‘on the fly’ CRS transformation.

= Type the word global into the Filter field. One CRS (NSIDC EASE-Grid Global) should appear in the list
below.

= Click on the NSIDC EASE-Grid Global to select it, then click OK.

= Notice how the shape of South Africa changes. All projections work by changing the apparent shapes of
objects on Earth.

= Zoominto ascale of 1: 5000000 again, as before.
= Pan around the map.
= Notice how the scale stays the same!
“On the fly” reprojection is also used for combining datasets that are in different CRSs.
= Deactivate “on the fly” re-projection again:
* Click on the CRS Status button again.
e Un-check the Enable ‘on the fly’ CRS transformation box.
* Clicking OK.
= In QGIS 2.0, the ‘on the fly’ reprojection is automatically activated when

layers with different CRSs are loaded in the map. To understand what ‘on the fly’ reprojection does, deactivate
this automatic setting:

= Go to Settings — Options...
= On the left panel of the dialog, select CRS.
= Un-check :guilabel:‘ Automatically enable ‘on the fly’ reprojection if layers

have different CRS°. * Click OK.

148 Capitulo 7. Lesson: Analisis Vectorial



QGIS Training Manual, Publicacion 2.0

= Add another vector layer to your map which has the data for South Africa only. You’ll find it as
exercise_data/world/RSA. shp.

What do you notice?
The layer isn’t visible! But that’s easy to fix, right?
= Right-click on the RSA layer in the Layers list.
= Select Zoom to Layer Extent.
OK, so now we see South Africa... but where is the rest of the world?

It turns out that we can zoom between these two layers, but we can’t ever see them at the same time. That’s because
their Coordinate Reference Systems are so different. The continents dataset is in degrees, but the RSA dataset is in
meters. So, let’s say that a given point in Cape Town in the RSA dataset is about 4 100 000 meters away from
the equator. But in the continents dataset, that same point is about 33 . 9 degrees away from the equator.

This is the same distance - but QGIS doesn’t know that. You haven’t told it to reproject the data. So as far as it’s
concerned, the version of South Africa that we see in the RSA dataset has Cape Town at the correct distance of 4
100 000 meters from the equator. But in the continents dataset, Cape Town is only 33. 9 meters away from the
equator! You can see why this is a problem.

QGIS doesn’t know where Cape Town is supposed to be - that’s what the data should be telling it. If the data tells
QGIS that Cape Town is 34 meters away from the equator and that South Africa is only about 12 meters from
north to south, then that is what QGIS will draw.

To correct this:
= Click on the CRS Status button again and switch
Enable ‘on the fly’ CRS transformation on again as before. * Zoom to the extents of the RSA dataset.

Now, because they’re made to project in the same CRS, the two datasets fit perfectly:
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When combining data from different sources, it’s important to remember that they might not be in the same CRS.
“On the fly” reprojection helps you to display them together.

Before you go on, you probably want to have the ‘on the fly’ reprojection to be automatically activated whenever
you open datasets having different CRS:
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= Open again Settings — Options... and select CRS.

= Activate Automatically enable ‘on the fly’ reprojection if layers have different CRS.

7.1.3 % Follow Along: Saving a Dataset to Another CRS
Remember when you calculated areas for the buildings in the Classification lesson? You did it so that you could
classify the buildings according to area.

= Open your usual map again (containing the Swellendam data).

= Open the attribute table for the buildings layer.

= Scroll to the right until you see the AREA field.

Notice how the areas are all very small; probably zero. This is because these areas are given in degrees - the data
isn’t in a Projected Coordinate System. In order to calculate the area for the farms in square meters, the data has
to be in square meters as well. So, we’ll need to reproject it.

But it won’t help to just use ‘on the fly’ reprojection. ‘On the fly’ does what it says - it doesn’t change the data,
it just reprojects the layers as they appear on the map. To truly reproject the data itself, you need to export it to a
new file using a new projection.

= Right-click on the buildings layer in the Layers list.
= Select Save As... in the menu that appears. You will be shown the Save vector layer as... dialog.
= Click on the Browse button next to the Save as field.

= Navigate to exercise_data/ and specify the name of the new layer as
buildings_reprojected. shp.

= Leave the Encoding unchanged.

= Change the value of the Layer CRS dropdown to Selected CRS.
= Click the Browse button beneath the dropdown.

= The CRS Selector dialog will now appear.

= In its Filter field, search for 34S.

= Choose WGS 84 / UTM zone 34S from the list.

= Leave the Symbology export unchanged.

The Save vector layer as... dialog now looks like this:
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L8086 y Save vector layer as...

Format [ ESRI Shapefile

Save as

L’nes,l’l:lrobofsites,fqgisfbuildings_repmjected.shp | [

Encoding [ System

CRS | Selected CRS

WGS 84 / UTM zone 345 (

Symbology export [ Mo symbology

Scale 1:50000

[ | Skip attribute creation
[V Add saved file to map

‘ More Options >>

= Click OK.

= Start a new map and load the reprojected layer you just created.

Refer back to the lesson on Classification to remember how you calculated areas.

= Update (or add) the AREA field by running the same expression as before:
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806 .

Field calculator
R g S

[ | Only update selected features
(¥ Create a new field
Output field name |AREA |

Output field type [ Decimal number (real} ‘]

r

Output field width |10 E] Precision |3 @

[ | Update existing field

osm_id

Function List

Selected Function Help
Search

b Date and Time
> String Returns the area size of the current feature.
» Color

v Geometry Syntax
xat
yat

Slength

Sperimeter

$area function

Operators

= +

Expression

Sarea|

Output preview: 34454046.8178711

Help

Cancel ] E—Oﬂ—i

This will add an AREA field with the size of each building in square meters

= To calculate the area in another unit of measurement, for example hectares, use the AREA field to create a
second column:
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806

Field calculator

[ | Only update selected features
(¥ Create a new field

[ | Update existing field

Output field name |AREA_HA

Output field type | Decimal number (real)

osm_id

Function List

Output field width (10 |[3| Precision |3

Search

@l

Selected Function Help

leisure
man_made
military
natural
office
place

shop

sport
tourism
other_tags

Operators

Field
Double click to add field name to expression string.

Binht Click nn fiald name tn anan cantavt mann eamnla

Field Values

| Load all unique values | Load 10 sample values |

=| +| = 1| Al

Expression

"AREA" * 0.0001

Qutput preview: 3445 40468178711

| Help |

| Cancel | [ OK |

Look at the new values in your attribute table. This is much more useful, as people actually quote building size in
metres, not in degrees. This is why it’s a good idea to reproject your data, if necessary, before calculating areas,
distances, and other values that are dependent on the spatial properties of the layer.

71.4 " Follow Along: Creating Your Own Projection

There are many more projections than just those included in QGIS by default. You can also create your own

projections.

= Start a new map.

» [oad the world/oceans. shp dataset.

= Go to Settings — Custom CRS... and you’ll see this dialog:
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OO0  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

[ & Add new CRS ] = Rermove

Name: | |

Parameters:

Copy
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 / WGS584 Destination CRS
North | I

Calculate

[ Cancel ] E—OH

= Click on the Add new CRS button to create a new projection.

An interesting projection to use is called Van der Grinten I.
= Enter its name in the Name field.

This projection represents the Earth on a circular field instead of a rectangular one, as most other projections do.
= For its parameters, use the following string:

+proj=vandg +lon_0=0 +x_0=0 +y_0=0 +R_A +a=6371000 +b=6371000 +units=m
+no_defs
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8.0.6 Custom Coordinate Reference Systern 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

[ & Add new CRS ] = Rermove

Mame: |‘u’an der Grinten | |

Parameters:

+proj=vandg +lon_0=0 +x_0=0 +y_0=0 +R_A
Co +a=6371000 +b=6371000 +units=m
PY
existing CRS +no_defs|

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 / WGS584 Destination CRS
North | I

Calculate

[ Cancel ] [-—OI(—J

Click OK.

Enable “on the fly” reprojection.

Choose your newly defined projection (search for its name in the Filter field).

On applying this projection, the map will be reprojected thus:
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7.1.5 In Conclusion

Different projections are useful for different purposes. By choosing the correct projection, you can ensure that the
features on your map are being represented accurately.

7.1.6 Further Reading

Materials for the Advanced section of this lesson were taken from this article.

Further information on Coordinate Reference Systems is available here.

7.1.7 What’s Next?

In the next lesson you’ll learn how to analyze vector data using QGIS’ various vector analysis tools.

7.2 Lesson: Analisis Vectorial

También se puede proceder al andlisis de datos vectoriales para saber cémo los distintos elementos interactian
entre si en el espacio. Hay muchas funciones relacionadas con el andlisis en SIG, asi que no nos detendremos en
todas ellas. En su lugar, plantearemos una pregunta e intentaremos resolverla utilizando las herramientas propor-
cionadas por QGIS.

El objetivo de esta leccion: Plantear una pregunta y contestarla utilizando las herramientas de analisis.

7.21 ‘} El proceso SIG

Antes de comenzar, seria de utilidad conocer de manera general los pasos que podemos seguir para resolver
cualquier problema SIG. Lo que debemos hacer es lo siguiente:
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1. Plantear el problema
2. Obtener los datos
3. Analizar el problema

4. Presentar los resultados

7.2.2 El problema

Comencemos este procedimiento eligiendo un problema que se deba resolver. Por ejemplo, imaginemos que eres
un agente inmobiliario que estd buscando un inmueble en Swellendam para clientes con el siguiente perfil:

1. Es necesario que esté en Swellendam.

2. Debe haber un colegio al que se pueda acceder en coche en un tiempo razonable (digamos una distancia de
1 km).

3. Debe tener un tamafo superior a los 100m cuadrados.
4. Debe haber duna carretera principal a una distancia inferior de 50m.

5. Debe haber un restaurante a una distancia inferior de 500m.

7.2.3 * Los datos

Para resolver todas estas preguntas, vamos a necesitar los siguientes datos:
1. Los inmuebles destinados a residencia (edificios) localizados en la zona.
2. Las carreteras dentro y alrededor del pueblo.
3. La ubicacién de los colegios y restaurantes.
4. El tamaiio de los edificios.

Todos estos datos estdn disponibles en OSM y debe tener en cuenta que el conjunto de datos que ha estado
utilizando a través de este manual también se pueden utilizar para esta leccién. Sin embargo, para asegurarnos de
que tenemos todos los datos completos, descargaremos de nuevo los datos desde OSM utilizando QGIS instalados
en la herramienta de descarga de OSM.

Nota: Aunque hay coherencia en los campos de datos que encontramos en las descargas de OSM, pueden vari-
ar en su cobertura y detalle. Si ves, por ejemplo, que la regiéon que has elegido no contiene informacién sobre

restaurantes, quizas necesitas elegir otra region.

o
7.24 v Follow Along: Comienzar un projecto

= Comienza un nuevo proyecto QGIS.

» Utiliza la herramienta de descarga para los datos de OpenStreetMap que se encuentra en el ment Vectorial
-> OpenStreeMap para la descarga de datos de la regidn has elegido.

» Guarda los datos como osm_data.osmen tu carpeta exercise_data.

= Ten en cuenta que el formato osm es un formato de datos vectoriales. Afiade estos datos como una
capa vectorial como lo harfas normalmente Capa -> Adiadir capas vectorial..., busca el nuevo archivo
osm_data.osm que acabas de descargar. Quizds necesitas realizar las siguientes acciones:

Selecciona Todos los archivos (*) como el formato archivo.

= Selecciona osm_data.osmy haz clic en Abrir
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= En el cuadro de didlogo que aparece, selecciona todas las capas, excepto las capas other_relationsy
multilinestrings:

8 .08 Select vector layers to add...

Layer ID | Layer name Mumber of features

Geometry type
0 points Unknown Point
1 lines Unknown LineString
3 multipolygons Unknown MultiPolygon
4

other_relations  Unknown GeometryCollection

| SelectAll | | Cancel | [ OK ]

Esto haré que los datos OSM se importen en su mapa como capas separadas.

Los datos que acabas de descargar desde OSM se encuentran en un sistema de coordenadas, WGS84, que utiliza
coordenadas de latitud y longitud, como ya vimos en la leccidn anterior. Asimismo, también aprendiste que para
calcular distancias en metros, necesitamos trabajar con un sistema de coordenadas proyectado. Comienza por
establecer el sistema de coordenadas de tu proyecto en un SRC adecuado para tus datos, en el caso de Swellendam,
WGS 84 / UTM zone 34S:

= Abre el cuadro de didlogo Propiedades del Proyecto,selecciona SRC'y filtre la lista para encontrar
WGS 84 / UTM zone 34S.

» Haz clic en OK.

Ahora necesitamos extraer la informacién que necesitamos del conjunto de datos OSM. Es necesario finalizar
con capas representando todas las casas, colegios, restaurantes y carreteras de la regién. Esta informacién se
encuentra dentro de la capa multipolygons y se puede extraer utilizando la informacion en su Tabla de Atributos.
Empezaremos con la capa schools.

= Haga clic con el botén derecho del ratén en la capa multipolygons en la Lista de Capas 'y abre la Propiedades
de la Capa.

= Ve al mend General.

= Bajo Subconjunto de objetos espaciales haz clic en el boton [ Constructor de consultas] para abrir el cuadro
de didlogo Constructor de consultas.

= Mira en la lista de Campos de la izquierda de este cuadro de didlogo hasta que veas el campo amenity.
= Haz clic sobre él una vez.
= Haz clic en el botén Todos que se encuentra bajo la lista Valores:

Ahora necesitamos comunicar a QGIS que solamente nos muestre aquellos poligonos donde el valor de amenity
esigual a school.

= Haga doble clic sobre la palabra servicios en la lista de Campos.
= Fijate en lo que ocurre en el cuadro Expresion de filtrado especifica del proveedor

a continuacion:
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# Layer Properties - multipolygons | General

"Q General ¥ Layer info
Layer name |multipo\ygons | displayed as multipolygons
Lay ©.0 © Query Builder

multipolygons
Fields Values

Rendering aeroway parking

place_of_worship

admin_level police

barrier pub ify.. |
boundary restaurant

building retirement_home

craft
geological
historic
ER— Use unfiltered layer

® Display
{;'.-G) Actions

d . .
¥ Joins

IER Diagrams Sample I

f’f Metadata

w QOperators

[ = [ < ][> J[uke |[ % [ N |[ nOTIN |

| <= |[ »>= |[ 1= |[ WwWKe |[ AND |[ OR |[ NOT |

Provider specific filter expression

"amenity" = fschool'

| Help | | Test | | Clear | | Cancel | E

| Query Builder |
| Load Style ... | Save As Default | | Restore Default Style | | Save Style v |
| Help | | Apply | | cancel | [ OK |

La palabra "amenity" ha aparecido. Para crear el resto de la consulta:
= Haz clic en el botén = (bajo Operadores).
= Haz doble clic en el valor school en la lista de Valores.
» Haz clic en Aceptar dos veces.

Esto filtrard la capa multipolygon de OSM para mostrar inicamente los colegios en tu regién. Ahora, puedes
o bien:

= Cambiar el nombre de la capa filtrada de OSM al de schools e importar de nuevo la capa
multipolygons desde osm_data.osm, 0

= Duplicar la capa filtrada, renombrar la copia, borrar la Query Builder y crea tu nueva consulta en e
l:guilabel: Constructor de consultas.

7.2.5 &I Try Yourself Extraer de Capas Requeridas de OSM

Usando la técnica anterior, utiliza la herramienta Constructor de consultas para extraer los datos que quedan de
OSM para crear las siguientes capas:

= carreteras (delacapade OSM lines)
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» restaurantes (desde lacapamultipolygons de OSM)

= casas (desde lacapamultipolygons de OSM)
Puede que quieras utilizar de nuevo la capa roads . shp que creaste en lecciones anteriores.
Comprueba tus resultados

= Guarda tu mapa bajo exercise_data, como analisis.qgs.

= En el administrador de archivos de tu sistema operativo, crea una nueva carpeta en exercise_data y llamald
desarrollo_urbano. Aqui es donde guardards los conjuntos de datos que resultaran de las funciones
de andlisis.

7.2.6 & Try Yourself Encontrar carreteras importantes.

Algunas de las carreteras en los datos de OSM estan listadas como unclassified, tracks, path y
footway. Queremos eliminarlas de nuestro conjunto de datos de carreteras.

= Abre el Constructor de Consultas para la capa roads, haz clic en Limpiear y crea la siguiente

consulta:
"highway" != ’'NULL’ AND "highway" != ‘unclassified’ AND "highway" !=
"track’ AND "highway" != ’"path’ AND "highway" != ’'footway’

Puedes, o bien utilizar la estrategia utilizada anteriormente, haciendo doble clic en los valores y clic en los botones,
o bien puedes copiar y pegar el comando que aparece arriba.

Esto deberia reducir inmediatamente el nimero de carreteras en tu mapa:
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7.2.7 & Try Yourself Convertir el SRC de una Capa

Como vamos a estar midiendo distancias entre nuestras capas, necesitamos cambiar el SRC de las capas. Para ello,
necesitamos seleccionar las capas una por una, guardar la capa a un nuevo shapefile con nuestra nueva proyeccién
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y entonces afiadir la nueva capa a nuestro mapa.

Nota: En este ejemplo, vamos a usar el SRC WGS 84 / UTM zone 34S, pero puedes utilizar un SRC UTM que
sea mds apropiado para tu region.

» Haz clic derecho sobre la capa carreteras en el panel Capas.
= Hazclicen Guardar como. ..

» Eneldidlogo Guardar capa vectorial como.. .,elige las siguientes opcionesy haz clic en Acep-
tar (asegurate de que seleccionas Afiadir archivo guardado al mapa):
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el S A O |

Format [ ESRI Shapefile = J

Save as cofsites/qgis/roads_34S.shp [ Browse ]

Encoding [ System

| Selected CRS

CRS
WG5S 84 [ UTM zone 345

Symbology export [ No symbology

Scale 1:50000
OGR creation options

Data source

Layer

|| Skip attribute creation
¥ Add saved file to map

|' Help ' [ Cancel ] E—OI(—-]

El nuevo shapefile se creard y la capa resultante es afiadida a tu mapa.

Nota: Si no tienes activada la opcién Activar transformacion de SRC al vuelo o Habilitar automdticamente la
reproyeccion al vuelo si las capas tienen SRC diferente (revisa la leccion anterior), es posible que no veas las

capas que acabas de afiadir al mapa. En este caso, puedes enfocar el mapa a cualquiera de las capas haciendo clic
derecho sobre cualquiera de las capas y haciendo clic en Zum a la extension de la capa, o simplemente activa
cualquiera de las opciones ‘al vuelo’ mencionadas.

» Elimina la capa carreteras vieja.
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Repite este proceso para cada capa, creando un nuevo shapefile y una nueva capa afiadiendo el apendice “_34S”
al nombre original y eliminando cada una de las capas viejas.

Una vez que hayas completado el proceso para cada capa, haz clic derecho sobre cualquiera de las capas y clic en
Zum a la extension de la capa para enfocar el mapa a la zona de interés.

Ahora que hemos convertido los datos OSM a una proyeccién UTM, podemos empezar nuestros calculos.

7.2.8 i Follow Along: Analizando el Problema: Distancias Desde Colegios y
Carreteras.

QGIS te permite calcular distancias desde cualquier objeto vectorial.

= Asegurate de que solamente las capas carreteras_34S 'y casas_34S son visibles, para simplificar el mapa
mientras trabajas.

= Haz clic en la herramienta Vectorial — Herramientas de geoproceso — Buffer(s):
Esto te da un nuevo cuadro de didlogo.

= Configtralo asi:

8006 Buffer(s)

Input vector layer

[ roads_buffer_50m

4k
S

|| Use only selected features

Segments to approximate |5 |LEJ

() Buffer distance 50

() Buffer distance field

o

osm_id
| | Dissolve buffer results

Output shapefile

lumes/Drobo/sites/qgis/roads_buffer_50m.shp | Browse |

( ] | Close | M
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La Distancia de buffer es en metros porque nuestros datos de entradas estdn en un Sistema Proyectado de Coorde-
nadas que usa metros como su unidad basica de medida. Esta es la razén por la que necesitabamos utilizar datos
proyectados.

Guarda la capa resultante en exercise_data/desarrollo_inmobiliario/ as
carreteras_buffer_50m. shp.

Clic OK y el buffer se creara.

Cuando te pregunte si debe “afiadir resultado al TDC”, clic Aceptar. (“TDC” significa “Tabla de Con-
tenidos”, que es lo mismo que la Lista de capas).

Cierra el cuadro de didlogo Buffer(s) .

Ahora tu mapa se parece un poco a esto:

QGIS 2.0.1-Dufour - analysis

4|
® |,
@\,
@
@
%
Viy
L&

ARPOL /MRS 6 6 B, e BE =0 30 1 BN

= E e ' ey

® Coordinate: [ 4420326237250 | Scale (120988 |+ (%] & Render £°5G:32734 (@) |

Si tu nueva capa es la primera en la lista Capas, probablemente ocultard una gran parte de tu mapa, pero nos da
todas las dreas que estdn a dentro de una distancia de 50m de una carretera en tu region.

Sin embargo, verds que hay zonas distintas dentro de nuestro buffer, correspondiendo a cada una de las carreteras.
Para resolver este problema, elimina la capa y crea el buffer de nuevo utilizando las opciones mostradas aqui:
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Input vector layer

| roads_345

|| Use only selected features

Segments to approximate

(») Buffer distance

() Buffer distance field
osm_id
¥ Dissolve buffer results

Output shapefile

lumes/Drobo/sites/qgis/roads_buffer_50m.shp | Browse |

] [Clnse ] P—OH

= Toma nota de que ahora estd activada la caja Disolver resultados de buffer.

= Guarda el resultado con el mismo nombre que utilizaste antes (clic Si cuando te pida permiso para reem-
plazar el antiguo).

» Haz clic en Aceptar y cierra el cuadro de didlogo Buffer(s) de nuevo.

Una vez que le afiadas la capa a Layers list, se vera esto:
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000 QGIS 2.0.1-Dufour - analysis
0 APRPLLR/ASXNRS & 6,8 & BE @0 52 5 BY
A EE BB

Va

L3

.n

4

»

|\ @ = schoots 345

@ m]

@

%

3

WEEN Browser

|| Coordinate: 445586,6233727 | Scale [1:20088 |+ %] & Render EPSG:32734 (@)

Ahora no hay subdivisiones innecesarias.

7.2.9 & Try Yourself Distancia desde colegios.

= Usa el mismo enfoque que anteriormente y crea un buffer para tus colegios.
Es necesario que sea 1 km en radios, y guardarlo en el directorio habitual como schools_buffer_lkm.shp.

:ref:* Comprueba tus resultados <vector-analysis-basic-2>°

7.2.10 0 Follow Along: Areas que se solapan.

Ahora tenemos dreas donde la carretera estd a 50 metros y en la que hay un colegio en un espacio de 1 km ( en
linea recta, no por la carretera). Pero obviamente, s6lo queremos aquellas dreas donde coincidan estos dos criterios
Para lo cual, necesitaremos utilizar la herramienta Intersect tool. La puedes encontrar en Vector — Geoprocessing
Tools — Intersect. Instalela de la siguiente manera:
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Input vector layer

[ schools_buffer_1km

|| Use only selected features

Intersect layer

roads_buffer_50m

|| Use only selected features

Output shapefile

bo/sites/qgis/school_roads_intersect.shp
[ Close ] E—ﬂﬁ—i

Las dos capas de entrada son los dos buffers; la ruta de guardado es la usual y el nombre del archivo es
road_school_buffers_intersect.shp. Una vez hecho esto, haga clic en OK y anada la capa a Lay-
ers list cuando se le pida.

En la imagen inferior, las dreas en azul muestran donde ambos criterios de distancia coinciden
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QGIS 2.0.1-Dufour - analysis

B

2LSRAPO R LR & B e BE =0

S ESE S5

v @ roads_buffer_som

v @ roads_34s
v @ houses_3as
v © (9 residential_34s

v @ restaurants_34s

v @ schools_34s

P 8D N

<

bl §

WEEN Browser

|| Coordinate: 448242,6233230 Scale [1:20988 |- || @ Render EPSG:32734 (@ y

Usted puede borrar las dos capas buffer y solo mantener la que muestra la superposicién, dado que eso era lo que

queriamos conocer en primer lugar:

o
o
o

QGIS 2.0.1-Dufour - analysis

B T

S0
&

a %

$PLARNPOLRARR S & GE BE =0

R [Eg g o e

&3 @

8 8L
2%

o0

Layers

v @ ( school roads intersect
v @ roads_34s ~
v ET» houses_345

v @ C° residential_345

v @ C° restaurants_34s N—

v @ schools_34s S

ISe8089NSR8s 8D
/

WEESN Browser

‘Toggles the editing state of the current layer

%] Coordinate: 445555,6232923 Scale [1:20988 |+ /| ™ Render EPSG:32734 (@)

7.2.11 0 Follow Along: Seleccione las Construcciones

Ahora que usted conoce el drea en que las construcciones se superponen. El proximo paso es seleccionar las

construcciones en dicha area.
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= Seleccione en el menu Vector — Research Tools — Select by location. Un dialogo aparecera.

= Configtiralo asi:

Select features in:

[ houses_345

that intersect features in:

l school_roads_intersect

|| Use selected features anly

Modify current selection by:

[ creating new selection

[ Close ] —

= Seleccione OK, luego Close.

= Probablemente encontrard que no mucho ha cambiado. De ser asf, mueva la capa
school_roads_intersect ala parte mds baja de la lista de capas y luego haga un zoom in:

QGIS 2.0.1-Dufour - analysis

APLL/KLE & G B pEBE =D 52 0 BY
e T 0 s

(«J

-3
~DP
3 |m

5@
o8 [
>
€
&
"B
o

<o
H

=) Layer

@ /" roads_34s

9 houses 345
o]

v © (7 residential_34s

v @ restaurants_34s
v © ( schools_345
[

v @ (7 school_roads_intersect

<

HS808FXNSAS a0

3230 feature(s) selected on layer houses_345.

Comranat: e 14337 ) ) Render Ers327
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Los edificios destacados en amarillo son aquellos que cumplen nuestros criterios y estdn seleccionados, mientras
que los edificios en verde son los que no. Podemos ahora guardar los edificios seleccionados como una nueva

capa.
» Haz clic derecho en la capa houses_34S de la Layers list.
= Selecciona Guadar Seleccion como....

= Configura el didlogo emergente asi:

Format [ ESRI Shapefile

Save as Igisjwell_lncated_hﬂuses.shp|[ Browse ]

Encoding [ System

 Layer CRS

CRS
WCS 84 [ UTM zone 345

Symbology export I No symbology

Scale 1:50000
OGR creation options

Data source

Layer

|| Skip attribute creation
™ Add saved file to map

Cancel ] M

= El nombre del archivo es well_located_houses.shp.
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» Haz clic en OK.

Ahora tienes la seleccion como una capa separada y puedes quitar la capa houses_34S.

7212 W Try Yourself Filtrado adicional de nuestros Edificios

Ahora tenemos una capa que nos muestra los edificios en un radio de 1km de una escuela y a menos de 50m de
una carretera. Ahora tenemos que reducir la seleccién para que s6lo nos muestre los edificios que estdn a menos
de 500 metros de un restaurante.

Usando los procesos descritos anteriormente, crear una capa llamada houses_restaurants_500m aplicando
filtros adicionales a la capa well located_houses para mostrar s6lo aquellos que estdn a menos de 500
metros de un restaurante.

:ref:* Comprueba tus resultados <vector-analysis-basic-3>°

A
7.2.13 - Follow Along: Seleccione las Construcciones de Tamafho Adecuado
Para ver que construcciones son del tamafio correcto (mds de 100 metros cuadrados), necesitamos primero calcular
su tamano.
= Abre la tabla de atributos de la capa houses_restaurants_500m.
= Entra en el modo de edicién y abre la calculadora de campos.

= Configtralo asf:
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0086 Field calculator

[ | Only update selected features

(¥ Create a new field [ | Update existing field
Output field name |AREA

Output field type [ Decimal number (real) 0 J osm_id 3

Output field width (10 |[3| Precision 3 |}

Function List
Selected Function Help
Search |
» Color $area function
v .
Genmtetry Returns the area size of the current feature.
Xa
yat Syntax
| sarea BN
Slength
Sperimeter Arguments
$x
None
3y
Operators
=l 4 =] A ]
Expression
%area

Output preview: 3642.21533203125

' Help ' [ Cancel J E—OK—]

= Sino puedes encontrar AREA en la lista, intenta crear un nuevo campo como hiciste en la leccion previa de
este médulo.

» Haz clic en OK.

= Desplazate a la derecha de la tabla de atributos; tu campo AREA contiene ahora el drea en metros cuadrados
de todos los edificios de la capa houses_restaurants_500m.

= Haga clic en el botén del modo de edicién de nuevo para finalizar la edicién y guarde los cambios cuando
se le pida.

= Construya una consulta como hizo anteriormente en esta leccion.
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# Layer Properties — houses_restaurants_500m

"Q General ¥ Layer info
Layer name |houses_restaurants_500m | displayed as houses_restaurants_500m
Lay 0.0 © Query Builder

houses_restaurants_500m
Fields Values

Rendering man_made
military
natural
office
place
shop
sport
tourism ( J {

AREA_______________________| “amee

Use unfiltered layer

® Display
{;'.-G) Actions

d . .
¥ Joins

= Diagrams

rf Metadata

w QOperators

< [ > |[uke |[ % |[ N |[ NOTIN |
| >= /[ 1= |[ wke |[ anp |[ OrR |[ NOT |

Provider specific filter expression

"AREA" >= 100

| Help | | Test | | Clear | | Cancel |

( Query Builder ]

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

| Help | | Apply | | cancel | [ OK |

= Haga clic en Aceptar. Tu mapa deberia mostrar aquellos edificios que cumplen los criterios iniciales y
aquellos de tamafio superior a 100 metros cuadrados.

7.2.14 & Try Yourself

= Guarda la solucién como una nueva capa usando la estrategia que aprendiste anteriormente. El archivo
deberia ser guardado en el directorio usual con el nombre solution. shp.

7.2.15 In Conclusion

Usando la estrategia de resolucién de problemas SIG junto con las herramientas de andlisis vectorial de QGIS, has
sido capaz de resolver un problema con multiples criterios rdpida y facilmente.

7.2.16 What’s Next?

En la siguiente leccién veremos como calcular la distancia mas corta de un punto a otro de una carretera.
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7.3 Lesson: Network Analysis

Calculating the shortest distance between two points is a commonly cited use for GIS. QGIS ships with this tool,
but it’s not visible by default. In this brief lesson, we’ll show you what you need to get started.

The goal for this lesson: To activate, configure and use the Road Graph plugin.

7.3.1 ‘ Follow Along: Activate the Tool

QGIS has many plugins that add to its basic functions. Many of these plugins are so useful that they ship along
with the program straight out of the box. They’re still hidden by default, though. So in order to use them, you need
to activate them first.

To activate the Road Graph plugin:

= Start the Plugin Manager by clicking on the QGIS main window’s menu item Plugins — Manage and
Install Plugins.... A dialog appears.

= Select the plugin like this:

|ene
oA

}F!] Installed

Plugins | All (178)

Search |

<+ Coordinate Capture

X p Converter
flg Dxf25hp C
= On the left you see the list of all plugins available for your QGIS, both

All Plugins

% Not installed

# Settings

= Click Close on the Plugin Manager dialog.

eVis
Ceoreferencer GDAL
i 2 GPS Tools
Heatmap
“ Interpolation plugin
&/ OfflineEditing
Oracle Spatial CeoRaster
Raster Terrain Analysis plugin
. Road graph plugin

T

\/ Spatial Query F’ugin
Ty SPIT

5QL Anywhere plugin
Topology Checker
Zonal statistics plugin
= Crayfish

_ Datasource Importer
*§ DB Manager

. Elevation

fTools

. Freehand Editing
 GEarthView
 Generalizer

- geoUmbriaSUIT

oo

PN

& ®
5

AL M

L

| Help |

installed and available for download. Some plugins come with your QGIS
installation while most of them are made available via the plugin
repositories.

You can temporarily enable or disable a plugin. To enable or disable a
plugin, click its checkbox or doubleclick its name...

Plugins showing in red are not loaded because there is a problem. They are
also listed on the 'Invalid' tab. Click on the plugin name to see more details,
or to reinstall or uninstall this plugin.

Upgrade all Uninstall plugin Reinstall plugin

| Close |

Nota: If you do not see the the plugin in your interface, go to View — Panels and ensure that Shortest path has a

check mark next to it.

This panel will appear in your interface:
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000 QIS 2.0.1-Dufour
DOBBLRANSLL A BPL LA SR & G bkt [ & 5o o B W
g/ B 5B IE e =% B on
LYo Layers
) —
",
@,
4
@
B
W
%
Viy
LX) Shortes path
Start
E]
Stop
£
Criterion [ Length 3
Length
Time
Calculate | | Export Clear |
 Whep ]
&) Coordinate: -1.343,-0.084 Scale [1:599369 +) (%] & Render £SG:4326 (@) |

7.3.2 e Follow Along: Configure the Tool

To have a layer to calculate on, first save your current map. If you haven’t already done so, save your roads_34S

layer to a shapefile by right-clicking the layer and selecting Save as.... Create a new map and load this layer into
it.

Since so many different configurations are possible when analyzing networks, the plugin doesn’t assume anything
before you’ve set it up. This means that it won’t do anything at all if you don’t set it up first.

= Click on the menu item Vector — Road graph — settings. A dialog will appear.

= Make sure it’s set up like this (use defaults unless otherwise specified):
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Time unit

Distance unit [ kilometer

Topology tolerance | 0.00000

GGG EGLEEYT AN Default settings Jﬁ

Layer [ roads_345

Direction field [ Always use default

Value for forward direction |

Value for reverse direction |

Value two-way direction |

Speed field [ Always use default :] [ km/h

Cancel ] —

Time unit: hour

» Distance unit: kilometer

Layer: roads_34S
Speed field: Always use default | km/h
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Time unit

Distance unit [ kilometer

Topology tolerance | 0.00000

(—[ Transportation layer [ eloEl 8200 15

Direction [ Two-way direction

Line lengths

160 )

Cancel ] —

= Direction: Two-way direction

» Speed: 60

7.3.3 0 Follow Along: Use the Tool

Find two points, on roads, on your map. They do not need to have any significance, but they should be connected
by roads and separated by a reasonable distance:
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QIS 2.0.1-Dufor

®
=0
e
b

o)
[ =

AR 8 G Ryp & BE &m0 o [T R

BB

HSP*HA8NFN

WETESN Browser

06 Shortest path

Start

Crerion I —

Length

Stop

Time

Calculate Export | | Clear

A

%] Coordinate: 440758,6236550 Scale [1:20800 |- || @ Render EPSG:32734 (&) y

= In the plugin panel, click on the Capture Point button next to the Start field:
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Browser
(x N =] Shortest path
Start
=]
Stop
<
Criterion | Length ™
Length
Time
| Calculate | | Export | | Clear |
|' s+ Help '|

= Click on your chosen start point.

= Use the Capture Point button next to the Stop field and capture your chosen end point.

» Click on the Calculate button to see the solution:

7.3. Lesson: Network Analysis 179



QGIS Training Manual, Publicacion 2.0

[eXeXe}

QGIS 2.0.1-Dufour

DEBRLOR 0% P08 DD O AR & 6 M be BE =050 o B
§.0. 8.6 B /& 6% EEEEE LY
V: e —

o

v,

la

»

@

@

@

%

v

o

[Siaverss IRl

06 Shortest path
Start

(440601,6.23795¢+06)
stop.

(452154,6.23602+06)
Criterion [ Length
Length 15.2042km
Time 0.253403h

Calculate | | Export lear.

52 Help

Ci

734 y Follow Along: Using Criteria

8] Coordinate: |

446425,6234090 | Scale (120800 |+ 9| @ Render EPSG:32734 (@) y

Nota: Section developed by Linfiniti and S Motala (Cape Peninsula University of Technology)

Add your restaurants_34S layer to the map (extract it from your analyis map if necessary).

Open the attribute table for the roads_34S layer and enter edit mode.

Add a new column with the name SPEED, and give it the type

Whole number (integer) with a width of 3.

In the main window, activate the Select Features by Rectangle tool:
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- o : ” QGIS 2.0.1-Dufour . :
R 8 o B e BE m L O T,
abg|
Ll

"1+ Select Single Feature
EY Select Features by Rectangle
il Select Features by Polygon
¥i< Select Features by Freehand
{13 Select Features by Radius

= Select any main roads in urban - but not residential - areas:

QGIS 2.0.1-Dufo

@ G, ke BE =0 po BN

S 8HH8FN

Browser
006 Shortest path

[

Criterion
Length

Time

Calculate Export | [ Clear
53 Help

Toggles th editing sate of the currnt layer Coondinate: scale (16082 1+) (3] @ Render EFSG32734

(To select more than one road, hold the ct r1 button and drag a box across any road that you want to include in
the selection.)

= In the attribute table, select Show selected features.
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waterway aerialway barrier other_tags
183010770 | Cooper Street i "lanes"=>"...
183080638 Kerk Street i "name:al
183080642 | Swellengrebel | tertiary "lanes"=>"2"
238808188  Voortrek St... | secondary "lanes"=>"2"

238992238 Cooper Street | residential
238992244  Somerset St... | reside o
37608761 Berg residential "maxspeed”.

4937372 Voortrek St... | tertiary "lanes"=>"...

55692509 Cooper Street il it NULL

55692517 Kerk Street i "surface"=

59406669 NULL i NULL

100187237 NULL service NULL
92 | 101398165 NULL trunk NULL NULL NULL NULL "bridge"=>"... NULL
93 | 101398171 NULL trunk NULL NULL NULL NULL "maxspeed”... NULL
94 | 169449294 Rhenius residential NULL NULL NULL NULL NULL NULL
95 | 169451631 De Mist Street | residential NULL NULL NULL NULL "oneway": NULL
96 | 170968185 Bontebok St... | residential NULL NULL NULL NULL "access” . NULL
97 | 172750608 NULL service NULL NULL NULL NULL "service"=>... NULL
98 | 177153014 NULL residential NULL NULL NULL NULL NULL NULL
9g | 177153015 NULL service NULL NULL NULL NULL NULL NULL
100 177153016 Akasia residential NULL NULL NULL NULL NULL NULL
101 177153017 NULL residential NULL NULL NULL NULL NULL NULL
102 177153018 NULL residential NULL NULL NULL NULL NULL NULL

i1 Show All Features

ow Selected Fe e
&4 Show Features Visible On Map
i1 Show Edited and New Features
Column Filter >
L1 Advanced Filter (Expression) $8F

= Set the SPEED value for all the selected streets to 60:

Attribute table - roads 345 :: Features total: 302, filtered: 302, selected: 11

[5 B [s]

183010770
183080638
183080642
238808188
238992238
238992244
37608761
4937372
55692509
55692517
59406669

highway acrialway barier

Cooper Street
Kerk Street

Swellengrebel | tertiary
Voortrek St.... | secondary
Cooper Street

Somerset

Berg

Voortrek St...

Cooper Street

Kerk Street

NULL

|4 Show Selected Features

In context, this means that you’re setting the speed limit on those roads to 60 km/h.

= Select any highways or major roads outside urban areas:
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000 QGis 2.0.1-Dufo
DEDBBOR 0508 BDO LR & elilse BE =0 50 m 1Y
8./ 8 CR /& L0 0 SFM8B8%S
=
4
»
@
@
W
%
Ve
P
—
I Growser

06 Shortest path

Start

Stop.

Criterion [Length ¢

Length

Time

Calculate Export | | Clear
BT

10 feature(s) selected on layer roads_34S. [®] Coordinate: 447065,6234491 Scale [1:16082 |) %] & Render £PSG:32734 [

= Set the SPEED value for all the selected streets to 120.
= Close the attribute table, save your edits, and exit edit mode.

» Check the Vector — Road graph — Road graph settings to ensure that it’s set up as explained previously in
this lesson, but with the Speed value set to the SPEED field you just created.

= In the Shortest path panel, click the Start point button.

= Set the starting point on a minor road on one side of Swellendam and the end point on a major road on the
other side of town:

QGis 2.0.1-Duo
AR % G B s E BE = T B

El

S 808 VN

=T srowser
00 Shortest path

Start
(446970,6.23356¢+06)
stop

(449696,6.2355¢-+06)
Criterion Time B

Length
Time
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» In the Criterion

» Click Calculate

DB RBLR U9
/B %R & s

drop-down list in the Shortest path panel, select Length.

. The route will be calculated for the shortest distance:
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Notice the values of Length and Time in the Shortest path panel.

» Set the Criterion to Time.

= Click Calculate again. The route will be calculated for the shortest time:
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You can switch back and forth between these criteria, recalculating each time, and note the changes in the Length
and Time taken. Remember that the assumption being made to arrive at the time taken to travel a route does not
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account for acceleration, and assumes that you will be traveling at the speed limit at all times. In a real situation,
you may want to split roads into smaller sections and note the average or expected speed in each section, rather
than the speed limit.

If, on clicking Calculate, you see an error stating that a path could not be found, make sure that the roads you
digitized actually meet each other. If they’re not quite touching, either fix them by modifying the features, or set
the Topology tolerance in the plugin’s settings. If they’re passing over each other without intersecting, use the Split
features tool to “split” roads at their intersections:

R

Remember that the Split features tool only works in edit mode on selected features, though!

You might also find that the shortest route is also the quickest if this error is returned.

7.3.5 In Conclusion

Now you know how to use the Road Graph plugin to solve shortest-path problems.

7.3.6 What’s Next?

Next you’ll see how to run spatial statistics algorithms on vector datasets.

7.4 Lesson: Spatial Statistics

Nota: Lesson developed by Linfiniti and S Motala (Cape Peninsula University of Technology)

Spatial statistics allow you to analyze and understand what is going on in a given vector dataset. QGIS includes
several standard tools for statistical analysis which prove useful in this regard.

The goal for this lesson: To know how to use QGIS’ spatial statistics tools.

7.4.1 v{ Follow Along: Create a Test Dataset

In order to get a point dataset to work with, we’ll create a random set of points.
To do so, you’ll need a polygon dataset defining the extents of the area you want to create the points in.
We’ll use the area covered by streets.

= Create a new empty map.

» Add the roads_33S layer from the exercise_data/projected_data directory, as well as the
srtm_41_19.tif raster (elevation data) found in exercise_data/raster/SRTM/.

= Use the Convex hull(s) tool (available under Vector — Geoprocessing Tools) to generate an area enclosing
all the roads:
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Input vector layer

roads_33S

|| Use only selected features

(») Create single minimum convex hull
() Create convex hulls based on input field

| TYPE

Output shapefile
ai ifroads_hull.shp

M Add result to canvas

[ Close ] E—OK—-}

= Save the output under exercise_data/spatial_statistics/ as roads_hull.shp.

= Add it to the TOC (Layers list) when prompted.

Creating random points

= Create random points in this area using the tool at Vector — Research Tools — Random points:
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Input Boundary Layer

[ roads_hull
Sample Size

Unstratified Sampling Design (Entire layer)

(#) Use this number of points | 100 [

Stratified Sampling Design (Individual polygons)

[ Use this number of points 1

() Use this density of points  0.0001

() Use value from input field

Output Shapefile

‘random_points.shp

M Add result to canvas

[ Close ] M

= Save the output under exercise_data/spatial_statistics/ as random_points.shp.

= Add it to the TOC (Layers list) when prompted:
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Sampling the data

= To create a sample dataset from the raster, you’ll need to use the Point sampling tool plugin.
= Refer ahead to the module on plugins if necessary.

= Search for the phrase point sampling in the Plugin —> Manage and Install Plugins... and you will find
the plugin.

= As soon as it has been activated with the Plugin Manager, you will find the tool under Plugins — Analyses
— Point sampling tool:
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LO.O0.0O Point Sampling Tool

TSN Fields | About |

Layer containing sampling points:

random_points

Layers with fields/bands to get values from:

roads_hull : NAME (polygon)
roads_hull : ONEWAY (polygon)
roads_hull : LANES (polygomn)
roads_hull : area (polygon)
roads_hull : perim (polygon)
srim_41_19 : Band 1 (raster)
Cutput point wvector layer:

h ) ) ~_ Jjrandom_samples_shp Browse

v Add created layer to the TOC

Status:
Complete the input fields and press OK | Close | | OK

= Select random_points as the layer containing sampling points, and the SRTM raster as the band to get values
from.

= Make sure that “Add created layer to the TOC” is checked.
= Save the output under exercise_data/spatial_statistics/ as random_samples. shp.

Now you can check the sampled data from the raster file in the attributes table of the random_samples layer, they
will be in a column named srtm_41_109.

A possible sample layer is shown here:
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The sample points are classified by their value such that darker points are at a lower altitude.

You’ll be using this sample layer for the rest of the statistical exercises.

7.4.2 & Follow Along: Basic Statistics

Now get the basic statistics for this layer.
= Click on the Vector — Analysis Tools — Basic statistics menu entry.
= In the dialog that appears, specify the random_samples layer as the source.
= Make sure that the Target field is set to srtm_41_19 which is the field you will calculate statistics for.
= Click OK. You’ll get results like this:
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Basics statistics

Input Vector Layer

| random_samples S

| | Use only selected features

Target field
|. srt m_41_ 19 i

Statistics output

Parameter Walue
Mean 341.41
StdDev 246.158692514
Sum 34141.0
Min 58.0
Max 1145.0
N 100.0
cv 0.721006099744
Number of unique values 94
Range 1087.0
Median 256.0

Press Cirl+C to copy results to the clipboard

.[ | | Close | | OK |

Nota: You can copy and paste the results into a spreadsheet. The data uses a (colon :) separator.
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A | B |
1 |Mean 4439
2z |StdDev 254 4524748
3 [Sum 34390
4 |Min 34
5 |Max 1226
& |N 100
7 |CW 0.7 399597 49
& [Mumber of unique valur 91
9 |Range 1192
10 |Median 2R3

= Close the plugin dialog when done.
To understand the statistics above, refer to this definition list:
Mean The mean (average) value is simply the sum of the values divided by the amount of values.

StdDev The standard deviation. Gives an indication of how closely the values are clustered around the mean. The
smaller the standard deviation, the closer values tend to be to the mean.

Sum All the values added together.

Min The minimum value.

Max The maximum value.

N The amount of samples/values.

CV The spatial covariance of the dataset.

Number of unique values The number of values that are unique across this dataset. If there are 90 unique values
in a dataset with N=100, then the 10 remaining values are the same as one or more of each other.

Range The difference between the minimum and maximum values.

Median If you arrange all the values from least to greatest, the middle value (or the average of the two middle
values, if N is an even number) is the median of the values.

7.4.3 - Follow Along: Compute a Distance Matrix

= Create a new point layer in the same projection as the other datasets (WGS 84 / UTM 33S).
= Enter edit mode and digitize three point somewhere among the other points.
= Alternatively, use the same random point generation method as before, but specify only three points.
= Save your new layer as distance_points.shp.
To generate a distance matrix using these points:
= Open the tool Vector — Analysis Tools — Distance matrix.
= Select the distance_points layer as the input layer, and the random_samples layer as the target layer.

= Set it up like this:
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Input point layer

[ distance_points

Input unique ID field
id

Target paoint layer

[ distance_points

Target unique ID field
| id
Output matrix type

() Linear (N*k x 3) distance matrix
() Standard (N x T) distance matrix

(s) Summary distance matrix (mean, std. dev., min, max)

¥ Use only the nearest (k) target points |1 @

Output distance matrix

. .. i/distance_matrix.csv Browse

| Close | | OK

m Save the result as distance_matrix.csv.
» Click OK to generate the distance matrix.

= Open it in a spreadsheet program to see the results. Here is an example:
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InputID |[MEAN STDDEV MIN MAX
3 0.195448627921 0 0.195448627921 0.195448627921
2 0.174928758638 0] 0.174928758638 0.174928758638
1 0.174928758638 0 0.174928758638 0.174928758638

7.4.4 0 Follow Along: Nearest Neighbor Analysis

To do a nearest neighbor analysis:
= Click on the menu item Vector — Analysis Tools — Nearest neighbor analysis.
= In the dialog that appears, select the random_samples layer and click OK.

= The results will appear in the dialog’s text window, for example:

Nearest neig

L il Sttt ey

Input Vector Layer

[ random_samples

Nearest neighbour statistics

Parameter Value
Observed mean distance 2690.47420422
Expected mean distance 2765.6230938
Nearest neighbour index 0.972827533967
N 100
2-Score -0.519828321726

Press Ctrl+C to copy results to the clipboard

Nota: You can copy and paste the results into a spreadsheet. The data uses a (colon :) separator.
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7.4.5 0 Follow Along: Mean Coordinates

To get the mean coordinates of a dataset:
= Click on the Vector — Analysis Tools — Mean coordinate(s) menu item.

= In the dialog that appears, specify random_samples as the input layer, but leave the optional choices un-
changed.

= Specify the output layer as mean_coords. shp.
= Click OK.
= Add the layer to the Layers list when prompted.
Let’s compare this to the central coordinate of the polygon that was used to create the random sample.
= Click on the Vector — Geometry Tools — Polygon centroids menu item.
= In the dialog that appears, select roads_hull as the input layer.
= Save the result as center_point.
= Add it to the Layers list when prompted.

As you can see from the example below, the mean coordinates and the center of the study area (in orange) don’t
necessarily coincide:

66606 QGls.
DEBRBOROS AL AAPL /LS & @ VK& BE = % T BY
A0 B 5R &L &FEESEsss . @8

v 22—

w e

%0

Al g

) e

@

€

@

%

Vil

L4
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7.4.6 0 Follow Along: Image Histograms

The histogram of a dataset shows the distribution of its values. The simplest way to demonstrate this in QGIS is
via the image histogram, available in the Layer Properties dialog of any image layer.

= In your Layers list, right-click on the SRTM DEM layer.
= Select Properties.

= Choose the tab Histogram. You may need to click on the Compute Histogram button to generate the graphic.
You will see a graph describing the frequency of values in the image.
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= You can export it as an image:

000 Layer Properties - srtm_41 19 | Histogram

% General

% Style Raster Histogram

| Tran sparency

B Pyramids

/= Histogram

ri Metadata

Frequency
w
(=1
o
(=]
PR

2,000 4
1,000 =
- p iy
|II I"'l
/ I
e M AN
o JIL eedl L
: . : . . : . . . . : . . . . :
0 500 1,000 1,500
Pixel Value
B Band 1
Set min/max style for | Band 1 +| Minjo & Max004.11 < | @ Prefs/Actions . B
| Restore Default Style | | Save As Default | Load Style ... | Save Style ... |
| Help | | Apply | | cancel | | OK |

» Select the Metadata tab, you can see more detailed information inside the Properties box.

The mean value is 332. 8, and the maximum value is 1699! But those values don’t show up on the histogram.
Why not? It’s because there are so few of them, compared to the abundance of pixels with values below the mean.
That’s also why the histogram extends so far to the right, even though there is no visible red line marking the
frequency of values higher than about 250.

Therefore, keep in mind that a histogram shows you the distribution of values, and not all values are necessarily
visible on the graph.

= (You may now close Layer Properties.)

7.4.7 ‘} Follow Along: Spatial Interpolation

Let’s say you have a collection of sample points from which you would like to extrapolate data. For example, you
might have access to the random_samples dataset we created earlier, and would like to have some idea of what the
terrain looks like.

To start, launch the Grid (Interpolation) tool by clicking on the Raster — Analysis — Grid (Interpolation) menu
item.

= In the Input file field, select random_samples.

196 Capitulo 7. Lesson: Analisis Vectorial



QGIS Training Manual, Publicacién 2.0

m Check the Z Field box, and select the field srtm_41_19.

= Set the Output file location to exercise_data/spatial_statistics/interpolation.tif.
= Check the Algorithm box and select Inverse distance to a power.

= Set the Power to 5. 0 and the Smoothing to 2. 0. Leave the other values as-is.

» Check the Load into canvas when finished box and click OK.

= When it’s done, click OK on the dialog that says Process completed, click OK on the dialog showing
feedback information (if it has appeared), and click Close on the Grid (Interpolation) dialog.

Here’s a comparison of the original dataset (left) to the one constructed from our sample points (right). Yours may
look different due to the random nature of the location of the sample points.

As you can see, 100 sample points aren’t really enough to get a detailed impression of the terrain. It gives a very
general idea, but it can be misleading as well. For example, in the image above, it is not clear that there is a high,
unbroken mountain running from east to west; rather, the image seems to show a valley, with high peaks to the
west. Just using visual inspection, we can see that the sample dataset is not representative of the terrain.

748 W Try Yourself

Use the processes shown above to create a new set of 1000 random points.

Use these points to sample the original DEM.

Use the Grid (Interpolation) tool on this new dataset as above.

Set the output filename to interpolation_1000.t1if, with Power and Smoothing setto 5.0 and 2. 0,
respectively.

The results (depending on the positioning of your random points) will look more or less like this:
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The border shows the roads_hull layer (which represents the boundary of the random sample points) to explain
the sudden lack of detail beyond its edges. This is a much better representation of the terrain, due to the much
greater density of sample points.

Here is an example of what it looks like with 10 000 sample points:

Nota: It’s not recommended that you try doing this with 10 000 sample points if you are not working on a fast
computer, as the size of the sample dataset requires a lot of processing time.
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7.4.9 6 Follow Along: Additional Spatial Analysis Tools

Originally a separate project and then accessible as a plugin, the SEXTANTE software has been added to QGIS as
a core function from version 2.0. You can find it as a new QGIS menu with its new name Processing from where
you can access a rich toolbox of spatial analysis tools allows you to access various plugin tools from within a
single interface.

= Activate this set of tools by enabling the Processing — Toolbox

menu entry. The toolbox looks like this:

SEXTANTE Toolbox E5]
» Recently used algorithms

> @@ GDAL [11 geoalgorithms]

b ¢ GRASS commands [151 geoalgorithms]

b Generic algorithm provider [1 geoalgorithms]

» #* LASTools (Tools fFor LIDAR data) [2 geoalgorithms]
b MMQGIS (Vector and table tools) [7 geoalgorithms]
» &% Modeler [0 geoalgorithms]

> ) Orfeo Toolbox (Image analysis) [54 geoalgorithms]
» (R Rscripts [8 geoalgorithms]

» & SAGA [277 geoalgorithms]

» @ SEXTANTE geoalgorithms [4 geoalgorithms]

» [B Scripts [0 geoalgorithms]

> m FTools (Vector analysis) [28 geoalgorithms]

You will probably see it docked in QGIS to the right of the map. Note that the tools listed here are links to the
actual tools. Some of them are SEXTANTE’s own algorithms and others are links to tools that are accessed from
external applications such as GRASS, SAGA or the Orfeo Toolbox. This external applications are installed with
QGIS so you are already able to make use of them. In case you need to change the configuration of the Processing
tools or, for example, you need to update to a new version of one of the external applications, you can access its
setting from Processing — Options and configurations.

7.4.10 - Follow Along: Spatial Point Pattern Analysis
For a simple indication of the spatial distribution of points in the random_samples dataset, we can make use of
SAGA’s Spatial Point Pattern Analysis tool via the Processing Toolbox you just opened.

» In the Processing Toolbox, search for this tool Spatial Point Pattern Analysis.

= Double-click on it to open its dialog.
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Installing SAGA

Nota: If SAGA is not installed on your system, the plugin’s dialog will inform you that the dependency is missing.
If this is not the case, you can skip these steps.

On Windows

Included in your course materials you will find the SAGA installer for Windows.

= Start the program and follow its instructions to install SAGA on your Windows system. Take note of the
path you are installing it under!

Once you have installed SAGA, you’ll need to configure SEXTANTE to find the path it was installed under.
= Click on the menu entry Analysis — SAGA options and configuration.
= In the dialog that appears, expand the SAGA item and look for SAGA folder. Its value will be blank.

= In this space, insert the path where you installed SAGA.

On Ubuntu

= Search for SAGA GIS in the Software Center, or enter the phrase sudo apt—-get install saga-gis
in your terminal. (You may first need to add a SAGA repository to your sources.)

= QGIS will find SAGA automatically, although you may need to restart QGIS if it doesn’t work straight
away.

On Mac

Homebrew users can install SAGA with this command:
= brew install saga-core
If you do not use Homebrew, please follow the instructions here:

http://sourceforge.net/apps/trac/saga-gis/wiki/Compiling%20S AGA %200n%20Mac%200S %20X

After installing

Now that you have installed and configured SAGA, its functions will become accessible to you.

Using SAGA

= Open the SAGA dialog.
= SAGA produces three outputs, and so will require three output paths.

= Save these three outputs under exercise_data/spatial_statistics/, using whatever file names
you find appropriate.

200 Capitulo 7. Lesson: Analisis Vectorial


http://sourceforge.net/apps/trac/saga-gis/wiki/Compiling%20SAGA%20on%20Mac%20OS%20X

QGIS Training Manual, Publicacién 2.0

& Spatial Point Pattern Analysis

Paoinks
random_samples

Yerkex Distance [Degree]
o

Mean Centre
=nksfexercise_data/spatial_statistics/sppa_mean_center.shp
Skandard Distance
wcurnentsexercise_data)spatial_statisticsfsppa_std_dist,shp
Bounding Bo

Documents/exercise_data)spatial_statistics/sppa_bbox, shp

Cancel

The output will look like this (the symbology was changed for this example):
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The red dot is the mean center; the large circle is the standard distance, which gives an indication of how closely
the points are distributed around the mean center; and the rectangle is the bounding box, describing the smallest
possible rectangle which will still enclose all the points.

.
7.411 % Follow Along: Minimum Distance Analysis
Often, the output of an algorithm will not be a shapefile, but rather a table summarizing the statistical properties
of a dataset. One of these is the Minimum Distance Analysis tool.

= Find this tool in the Processing Toolbox as :guilabel:*‘Minimum
Distance Analysis".
It does not require any other input besides specifying the vector point dataset to be analyzed.

= Choose the random_points dataset.

= Click OK. On completion, a DBF table will appear in the Layers list.

= Select it, then open its attribute table. Although the figures may vary, your results will be in this format:

202 Capitulo 7. Lesson: Analisis Vectorial



QGIS Training Manual, Publicacién 2.0

MAME

WALLIE

Mean Average
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Standard Deviation

Duplicates
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7.4.12 In Conclusion

QGIS allows many possibilities for analyzing the spatial statistical properties of datasets.

7.4.13 What’s Next?

2023,458175348
424,05860061
97 73.35250512
1662, 406511353
1]

Now that we’ve covered vector analysis, why not see what can be done with rasters? That’s what we’ll do in the

next module!
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CAPITULO 8

Rasters

Anteriormente hemos utilizado rasters para digitalizar, pero los datos raster también pueden utilizarse directa-
mente. En este modulo verds como se hace en QGIS.

8.1 Lesson: Working with Raster Data

Raster data is quite different from vector data. Vector data has discrete features constructed out of vertices, and
perhaps connected with lines and/or areas. Raster data, however, is like any image. Although it may portray various
properties of objects in the real world, these objects don’t exist as separate objects; rather, they are represented
using pixels of various different color values.

During this module you’re going to use raster data to supplement your existing GIS analysis.

The goal for this lesson: To learn how to work with raster data in the QGIS environment.

8.1.1 V Follow Along: Loading Raster Data

= Open your analysis.qggs map.
= Deactivate all the layers except the solution and important_roads layers.

= Click on the Load Raster Layer button:
-
The Load Raster Layer dialog will open. The data for this projectis in exercise_data/raster.

= Either load them all in separately, or hold down ctr1 and click on all four of them in turn, then open them
at the same time.

The first thing you’ll notice is that nothing seems to be happening in your map. Are the rasters not loading? Well,
there they are in the Layers list, so obviously they did load. The problem is that they’re not in the same projection.
Luckily, we’ve already seen what to do in this situation.

Select Project —> Project Properties in the menu:

Select CRS tab in the menu:

Enable “on the fly” reprojection.

Set it to the same projection as the rest of your data (WGS 84 / UTM zone 33S).
= Click OK.

The rasters should fit nicely:
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There we have it - four aerial photographs covering our whole study area.

8.1.2 ﬂ Follow Along: Create a Virtual Raster

Now as you can see from this, your solution layer lies across all four photographs. What this means is that you’re
going to have to work with four rasters all the time. That’s not ideal; it would be better to have one file for one
(composite) image, right?

Luckily, QGIS allows you to do exactly this, and without needing to actually create a new raster file, which could
take up a lot of space. Instead, you can create a Virtual Raster. This is also often called a Catalog, which explains
its function. It’s not really a new raster. Rather, it’s a way to organize your existing rasters into one catalog: one
file for easy access.

To make a catalog:

= Click on the menu item Raster — Miscellaneous — Build Virtual Raster (Catalog).

In the dialog that appears, check the box next to Use visible raster layers for input.

Enter exercise_data/residential_development as the output location.

Enter aerial_photos.vrt as the file name.

Check the Load into canvas when finished button.
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Notice the text field below. What this dialog is actually doing is that it’s writing that text for you. It’s a long
command that QGIS is going to run.

Nota: ‘ Keep in mind that the command text is editable, so you can customize the command further if
preferred. Search online for the initial command (in this case, gdalbuildvrt) for help on the syntax.

» Click OK to run the command.

L8.0.6 Build Virtual Raster {Catalog)

[V Use visible raster layers for input
Choose input directory instead of files

Input files Select...

Output file aerial_photos.vrt| | Select...

|| Resolution Average

| | Source No Data 0
| | Separate

| | Allow projection difference

(v Load into canvas when finished
?dalbuildwt

/QGIS-
Documentation/source/docs/training_manual/exercis
e_data/residential_development/aerial_photos.vrt

| Help | | Close | m

It may take a while to complete. When it’s done, it will tell you so with a message box.
» Click OK to chase the message away.

» Click Close on the Build Virtual Raster (Catalog) dialog. (Don’t click OK again, otherwise it’s going to
start running that command again.)
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= You can now remove the original four rasters from the Layers list.

= [f necessary, click and drag the new aerial_photos raster catalog layer to the bottom of the Layers list so
that the other activated layers become visible.

8.1.3 v Transforming Raster Data

The above methods allow you to virtually merge datasets using a catalog, and to reproject them “on the fly”.
However, if you are setting up data that you’ll be using for quite a while, it may be more efficient to create new
rasters that are already merged and reprojected. This improves performance while using the rasters in a map, but
it may take some time to set up initially.

Reprojecting rasters

= Click on the menu item Raster — Projections — Warp (Reproject).

Note that this tool features a handy batch option for reprojecting the contents of whole directories. You can also
reproject virtual rasters (catalogs), as well as enabling a multithreaded processing mode.

208 Capitulo 8. Rasters



QGIS Training Manual, Publicacion 2.0

0.0.6 Warp (Reproject}

[ | Batch mode (for processing whole directory)

Input file |

Output file |

(¥ Source SRS 'ESPG:7030

|| Target SRS

| | Resampling method

[ | No data values

[ | Mask layer

[ | Memory used for caching 20MB
|| Resize

Width 3000 Height 3000

[ | Use multithreaded warping implementation

[+ Load into canvas when finished

alwarp -s_srs ESPG 7030
exercise_datalresidential_development/aerial_photos.vrt

[ Close ] “

Merging rasters

= Click on the menu item Raster — Miscellaneous — Merge.

You can choose to process entire directories instead of single files, giving you a very useful built-in batch pro-
cessing capability. You can specify a virtual raster as input file, too, and all of the rasters that it consists of will be
processed.

You can also add your own command line options using the Creation Options checkbox and list. This only applies
if you have knowledge of the GDAL library’s operation.
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|| Choose input directory instead of files

Input files | Select...

Output file | Select...

| No data value 0

|| Layer stack
|| Use intersected extent
|| Grab pseudocolor table from the first image

| | Creation Options

Profile | Default

MName

[V Load into canvas when finished

gdal_merge.py
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8.1.4 In Conclusion

QGIS makes it easy to include raster data into your existing projects.

8.1.5 What’s Next?

Next, we’ll use raster data that isn’t aerial imagery, and see how symbolization is useful in the case of rasters as
well.

8.2 Lesson: Changing Raster Symbology

Not all raster data consists of aerial photographs. There are many other forms of raster data, and in many of those
cases, it’s essential to symbolize the data properly so that it becomes properly visible and useful.

The goal for this lesson: To change the symbology for a raster layer.

8.2.1 i Try Yourself

Start with the current map from the previous exercise analysis.ggs.

Use the Add Raster Layer button to load the new raster dataset.

Load the dataset srtm_41_19.tif, found under the directory exercise_data/raster/SRTM/.

Once it appears in the Layers list, rename it to DEM.

Zoom to the extent of this layer by right-clicking on it in the Layer List and selecting Zoom to Layer Extent.

This dataset is a Digital Elevation Model (DEM). It’s a map of the elevation (altitude) of the terrain, allowing us
to see where the mountains and valleys are, for example.

Once it’s loaded, you’ll notice that it’s a basic stretched grayscale representation of the DEM. It’s seen here with
the vector layers on top:
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QGIS has automatically applied a stretch to the image for visualization purposes, and we will learn more about
how this works as we continue.

8.2.2 O! Follow Along: Changing Raster Layer Symbology

= Open the Layer Properties dialog for the SRTM layer by right-clicking on the layer in the Layer tree and
selecting Properties option.

= Switch to the Style tab.
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Layer Properties — srtm_41 19 | Style

8.0.6

Ceneral ¥ Band rendering

Render type | Singleband gray

| Transparency

Gray band | Band 1 (Gray) ¢'| Load min/max values
BB Pyramids . r . ™ Cumulative N
Color gradient | Black to white i@ e p— @ - %
-] Histogram Min 0
| | () Min / max
@) Metadata Max [1004.11 | Mean +/ 9
_ 1O S [1.00 |
Contrast [ Stretch to MinMax 5 standard deviation x
enhancement
Extent Accuracy
(*) Full () Estimate (faster)
() Current () Actual (slower)

¥ Color rendering

| Load |

Blending mode | Normal

Brightness

Saturation

Hue || Colorize

¥ Resampling

—C—— ()

—C 0 |

Contrast = j———— DLSJ

Grayscale | Off ]

Strength .

Zoomed: in | Nearest neiahbour

+| out [ Nearest neiahbour  *| Oversamolina [2.00 |[]

| Restore Default Style

Save As Default

Load Style ... | |

Save Style ... |

| Help | | Apply |

[ Cancel |

These are the current settings that QGIS applied for us by default. Its just one way to look at a DEM, so lets

explore some others.

= Change the Render type to Singleband pseudocolor, and use the default options presented.

= Click the Classify button to generate a new color classification, and click OK to apply this classification to

the DEM.
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Layer Properties — srtm_41 19 | Style

¥ Band rendering

Render type I Singleband pseudocolor

| Transparency

Band | Band 1 (Gray)
Color interpolation | Linear =

[®][=][=][=][=] [

BB Pyramids

I Histogram

(l Metadata Value Color | Label
o.000000 | 0.000000
251.027... 251.027500
502.055... 502.055000
753.082 753.082500

1004.11... [ 1004.110000

[ clip

Generate new color map

[ | 1 Spectral :] [l Invert

Mode | Continuous 4| Classes 5 -
Min [0 | Max [1004.11 |
[ Classify ]

Min / max origin:

Estimated cumulative cut of full extent.

Load min/max values

@Cumulative @ - @ %

count cut
() Min / max
O ::::z;g_deviation S @
' Extent ' Accuracy
(¢) Full ‘ (s) Estimate (faster)
() Current () Actual (slower)

Load

| Restore Default Style | |

Save As Default ||

Load Style ... | | Save Style ... |

| Help | | Apply |

You’ll see the raster looking like this:

[Caneel | (00
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This is an interesting way of looking at the DEM, but maybe we don’t want to symbolize it using these colors.

= Open Layer Properties dialog again.
= Switch the Render Type back to Singleband gray.
= Click OK to apply this setting to the raster.

You will now see a totally gray rectangle that isn’t very useful at all.

8.2. Lesson: Changing Raster Symbology 215



QGIS Training Manual, Publicacion 2.0

This is because we have lost the default settings which “stretch” the color values to show them contrast.

Let’s tell QGIS to again “stretch” the color values based on the range of data in the DEM. This will make QGIS
use all of the available colors (in Grayscale, this is black, white and all shades of gray in between).

= Specify the Min and Max values as shown below.

= Set the value Contrast enhancement to Stretch To MinMax:
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8.0.6

Layer Properties — srtm_41 19 | Style

S

General ¥ Band rendering

Render type | Singleband gray

| Transparency

Gray band | Band 1 (Gray) ¢'| Load min/max values
BB Pyramids . r . ™ Cumulative _ N
Color gradient | Black to white @ e p— @ %
[E Histogram Min [-32768 | | -
() Min [ max
(i) Metadata Max [32767 | e 1/ e
~ Mean +/-
O "
Contrast [Stretch to MinMax ¢] standard deviation x
enhancement
Extent Accuracy
(*) Full () Estimate (faster)
() Current () Actual (slower)

¥ Color rendering

| Load |

Blending mode | Normal

Brightness

Saturation

Hue || Colorize

¥ Resampling

—C—[0 |

—C 0 |

Contrast = j———— DLSJ
Grayscale | off ¢|

Strength .

Zoomed: in | Nearest neiahbour

+| out [ Nearest neiahbour  *| Oversamolina [2.00 |[]

| Restore Default Style

Save As Default

|| Load Style ... | |

Save Style ... |

| Help | | Apply |

[Cancel | (00

But what are the minimum and maximum values that should be used for the stretch? The ones that are currently
under Min and Max values are the same values that just gave us a gray rectangle before. Instead, we should be
using the minimum and maximum values that are actually in the image, right? Fortunately, you can determine
those values easily by loading the minimum and maximum values of the raster.

» Under Load min / max values, select Min / Max option.

» Click the Load button:

Notice how the Custom min / max values have changed to reflect the actual values in our DEM:
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Layer Properties — srtm_41 19 | Style

¥ Band rendering

Render type | Singleband gray :]
| Transparency ; -
— Gray band [ Band 1 (Gray) :] Load min/max values
BB Pyramids . r . ™ Cumulative N
Color gradient | Black to white 3 1O e p— @ - %
-] Histogram Min 0
| | (+) Min / max
€ Metadata Max [1699 | Mean +/ @
_ O S [1.00 ]
Contrast [ Stretch to MinMax O standard deviation x
enhancement
Extent Accuracy
(*) Full () Estimate (faster)
() Current () Actual (slower)

Load

¥ Color rendering
Blending mode | Normal &)
Brightness ‘-—C)—> EI@ Contrast ‘-—C)—> D@
Saturation ‘-_C)_l EI @ Grayscale loff 4

Hue || Colorize Strength o 100%

¥ Resampling

Zoomed: in | Nearest neiahbour  * | out | Nearest neiahbour | Oversamolina 12.00 |[%|

| Restore Default Style | | Save As Default || Load Style ... | | Save Style ... |

(s ) [ Avoy | (Caneel | (00

= Click OK to apply these settings to the image.

You’ll now see that the values of the raster are again properly displayed, with the darker colors representing valleys
and the lighter ones, mountains:
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But isn’t there a better or easier way?

Yes, there is. Now that you understand what needs to be done, you’ll be glad to know that there’s a tool for doing
all of this easily.

= Remove the current DEM from the Layers list.
= Load the raster in again, renaming it to DEM as before. It’s a gray rectangle again...

= Enable the tool you’ll need by enabling View — Toolbars — Raster. These icons will appear in the interface:

I fie L fe n o @ &

The third button from the left Local Histogram Stretch will automatically stretch the minimum and maximum
values to give you the best contrast in the local area that you’re zoomed into. It’s useful for large datasets. The
button on the left Local Cumulative Cut Stretch ... will stretch the minimum and maximum values to constant
values across the whole image.

= Click the fourth button from the left (Stretch Histogram to Full Dataset). You’ll see the data is now correctly
represented as before.

You can try the other buttons in this toolbar and see how they alter the stretch of the image when zoomed in to
local areas or when fully zoomed out.
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8.2.3 In Conclusion

These are only the basic functions to get you started with raster symbology. QGIS also allows you many other
options, such as symbolizing a layer using standard deviations, or representing different bands with different colors
in a multispectral image.

8.2.4 Reference

The SRTM dataset was obtained from http://srtm.csi.cgiar.org/

8.2.5 What’s Next?

Now that we can see our data displayed properly, let’s investigate how we can analyze it further.

8.3 Lesson: Terrain Analysis

Certain types of rasters allow you to gain more insight into the terrain that they represent. Digital Elevation Models
(DEMs) are particularly useful in this regard. In this lesson you will use terrain analysis tools to find out more
about the study area for the proposed residential development from earlier.

The goal for this lesson: To use terrain analysis tools to derive more information about the terrain.

8.3.1 v Follow Along: Calculating a Hillshade

The DEM you have on your map right now does show you the elevation of the terrain, but it can sometimes seem
a little abstract. It contains all the 3D information about the terrain that you need, but it doesn’t look like a 3D
object. To get a better look at the terrain, it is possible to calculate a hillshade, which is a raster that maps the
terrain using light and shadow to create a 3D-looking image.

To work with DEMs, you should use QGIS’ all-in-one DEM (Terrain models) analysis tool.

Click on the menu item Raster — Analysis — DEM (Terrain models).

In the dialog that appears, ensure that the Input file is the DEM layer.

Set the Output filetohillshade.tif inthe directory exercise_data/residential_development.
Also make sure that the Mode option has Hillshade selected.

Check the box next to Load into canvas when finished.

You may leave all the other options unchanged.

Click OK to generate the hillshade.

When it tells you that processing is completed, click OK on the message to get rid of it.

Click Close on the main DEM (Terrain models) dialog.

You will now have a new layer called hillshade that looks like this:
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That looks nice and 3D, but can we improve on this? On its own, the hillshade looks like a plaster cast. Can’t
we use it together with our other, more colorful rasters somehow? Of course we can, by using the hillshade as an
overlay.

8.3.2 ‘ Follow Along: Using a Hillshade as an Overlay

A hillshade can provide very useful information about the sunlight at a given time of day. But it can also be
used for aesthetic purposes, to make the map look better. The key to this is setting the hillshade to being mostly
transparent.

= Change the symbology of the original DEM to use the Pseudocolor scheme as in the previous exercise.

Hide all the layers except the DEM and hillshade layers.
Click and drag the DEM to be beneath the hillshade layer in the Layers list.

Set the hillshade layer to be transparent by opening its Layer Properties and go to the Transparency tab.
= Set the Global transparency to 50 %:

» Click OK on the Layer Properties dialog. You’ll get a result like this:
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= Switch the hillshade layer off and back on in the Layers list to see the difference it makes.

Using a hillshade in this way, it’s possible to enhance the topography of the landscape. If the effect doesn’t seem
strong enough to you, you can change the transparency of the hillshade layer; but of course, the brighter the
hillshade becomes, the dimmer the colors behind it will be. You will need to find a balance that works for you.

Remember to save your map when you are done.

Nota: For the next two exercises, please use a new map. Load only the DEM raster dataset into it
(exercise_data/raster/SRTM/srtm_41_19.tif). This is to simplify matters while you’re working

with the raster analysis tools. Save the map as exercise_data/raster_analysis.ggs.

8.3.3 o Follow Along: Calculating the Slope
Another useful thing to know about the terrain is how steep it is. If, for example, you want to build houses on the
land there, then you need land that is relatively flat.
To do this, you need to use the Slope mode of the DEM (Terrain models) tool.
= Open the tool as before.

= Select the Mode option Slope:
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Input file (DEM raster) DEM [v| [ Select.. |

Output file hﬁﬂl_de#elupmnﬂslnpe“ Select... ]

|| Band =)

|| Compute edges
| | Use Zevenbergen&Thorne formula (instead of the Horn's one)

Mode [ Hillshade
Maode Options

Z factor (vertical exaggeration) |1.I‘.‘Jﬂ

Scale (ratio of vert. units to horiz.) [1.00

Azimuth of the light 315.0

Altitude of the light 45.0

w | | Creation Options

Profile | Default

MName

(¥ Load into canvas when finished
gdaldem hillshade _

lexercise_data

fraster/SRTM/srtm_41_19.1if
{Users/georgeirwin/Desktop/sites/qgis/QGIS-

(oese | [ OK |
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Set the save location to exercise_data/residential_development/slope.tif

Enable the Load into canvas... checkbox.

Click OK and close the dialogs when processing is complete, and click Close to close the dialog. You’ll see
a new raster loaded into your map.

With the new raster selected in the Layers list, click the Stretch Histogram to Full Dataset button. Now
you’ll see the slope of the terrain, with black pixels being flat terrain and white pixels, steep terrain:

8.3.4 Try Yourself calculating the aspect
The aspect of terrain refers to the direction it’s facing in. Since this study is taking place in the Southern Hemi-
sphere, properties should ideally be built on a north-facing slope so that they can remain in the sunlight.

= Use the Aspect mode of the DEM (Terain models) tool to calculate the aspect of the terrain.

Check your results

8.3.5 Follow Along: Using the Raster Calculator

Think back to the estate agent problem, which we last addressed in the Vector Analysis lesson. Let’s imagine
that the buyers now wish to purchase a building and build a smaller cottage on the property. In the Southern
Hemisphere, we know that an ideal plot for development needs to have areas on it that are north-facing, and with
a slope of less than five degrees. But if the slope is less than 2 degrees, then the aspect doesn’t matter.

Fortunately, you already have rasters showing you the slope as well as the aspect, but you have no way of knowing
where both conditions are satisfied at once. How could this analysis be done?
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The answer lies with the Raster calculator.
= Click on Raster > Raster calculator... to start this tool.

= To make use of the aspect dataset, double-click on the item aspect@ [ in the Raster bands list on the left. It
will appear in the Raster calculator expression text field below.

North is at 0 (zero) degrees, so for the terrain to face north, its aspect needs to be greater than 270 degrees and less
than 90 degrees.

= In the Raster calculator expression field, enter this expression:

aspect@l <= 90 OR aspect@l >= 270
= Set the output fileto aspect_north.tif inthedirectory exercise_data/residential_development/.
= Ensure that the box Add result to project is checked.

= Click OK to begin processing.

8006 Raster calculator
Raster bands Result layer
Output layer }rdse_datafreside ntial_development/aspect_north | D
"aspect_north@1"
::Blgﬁg:l:l | Current layer extent |
xmn [z |2 wex [osieris |
vmn  [owoioonies || Ymex  leosoasoomsse |
Comns  [j7 [} Rows et |
Qutput format l GeoTIFF :]
[V Add result to project
Operators
=+ JC - JC s JC e J[ = J[ e J[_C ]
- 7 [ J[ e J[ @ [ e [ ]
(< J[ > J[ = J = J( > J( M J[ o |

Raster calculator expression

aspect@1 <= 90 OR aspect@1 == 270

Expression valid | Cancel | [,_OK_.]

Your result will be this:
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8.3.6 Try Yourself

Now that you’ve done the aspect, create two separate new analyses of the DEM layer.
= The first will be to identify all areas where the slope is less than or equal to 2 degrees.
= The second is similar, but the slope should be less than or equal to 5 degrees.

= Save them under exercise_data/residential_development/ as slope_lte2.tif and
slope_lte5.tif.

Check your results

8.3.7 Follow Along: Combining Raster Analysis Results

Now you have three new analysis rasters of the DEM layer:
= aspect_north: the terrain faces north
» slope_lte2: the slope is at or below 2 degrees
= slope_lte5: the slope is at or below 5 degrees

Where the conditions of these layers are met, they are equal to 1. Elsewhere, they are equal to 0. Therefore, if you
multiply one of these rasters by another one, you will get the areas where both of them are equal to 1.

The conditions to be met are: at or below 5 degrees of slope, the terrain must face north; but at or below 2 degrees
of slope, the direction that the terrain faces in does not matter.
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Therefore, you need to find areas where the slope is at or below 5 degrees AND the terrain is facing north; OR the
slope is at or below 2 degrees. Such terrain would be suitable for development.

To calculate the areas that satisfy these criteria:
= Open your Raster calculator again.

» Use the Raster bands list, the Operators buttons, and your keyboard to build this expression in the Raster
calculator expression text area:

( aspect_north@l = 1 AND slope_lteb5@l = 1 ) OR slope_lte2@l1 =1

= Save the output under exercise_data/residential_development/ as
all _conditions.tif.

= Click OK on the Raster calculator. Your results:

8.3.8 Follow Along: Simplifying the Raster

As you can see from the image above, the combined analysis has left us with many, very small areas where the
conditions are met. But these aren’t really useful for our analysis, since they’re too small to build anything on.
Let’s get rid of all these tiny unusable areas.

= Open the Sieve tool (Raster — Analysis — Sieve).

» Set the Input file to al1_conditions, and the Output file to all_conditions_sieve.tif (under
exercise_data/residential_development/).

n Set both the Threshold and Pixel connections values to 8, then run the tool.
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Input file

Output file

(v Threshald

[V Pixel connections [-5

all_conditions | ¥ |

| Select... |

nent/conditions_seive

[ Select... ]

8

g

&
L

[V Load into canvas when finished

al_sieve.py -st 8 -8 -of GTiff all_conditions
Pd B yEs QAGIS-

Documentation/source/docsitraining_manual/exercise_da
ta/residential_development/conditions_seive

Close ] H

Once processing is done, the new layer will load into the canvas. But when you try to use the histogram stretch

tool to view the data, this happens:
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What’s going on? The answer lies in the new raster file’s metadata.

= View the metadata under the Metadata tab of the Layer Properties dialog. Look in the Properties section at
the bottom.

8.3. Lesson: Terrain Analysis 229



QGIS Training Manual, Publicacion 2.0

006 Layer Properties - all_conditions_seive
Metadata
R General
w Description
&y Swie
Title |
E‘ Transparency
[ —1
@ Pyramids Abstract
Histogram Ke 1 list | ‘
€)) Metadata | Format | :]
w Attribution
Title | |
ud | |
w Metadatalr
ud |
Type { ;] Format { 2]
w Properties
Band 1
STATISTICS_MINIMUM=-2147483648
STATISTICS_MAXIMUM=1
STATISTICS_MEAN=-268924962.63441
STATISTICS_STDDEV=710768123.11607
[ Restore Default Style ] | Save As Default | Load Style ... | [ Save Style ... |
([Hel ) [ Anely ] ([Cencel | (NN

Whereas this raster, like the one it’s derived from, should only feature the values 1 and 0, it has the
STATISTICS_MINIMUM value of a very large negative number. Investigation of the data shows that this number
acts as a null value. Since we’re only after areas that weren’t filtered out, let’s set these null values to zero.

= Open the Raster Calculator again, and build this expression:
(all_conditions_sieve@l <= 0) = 0

This will maintain all existing zero values, while also setting the negative numbers to zero; which will leave
all the areas with value 1 intact.

= Save the output under exercise_data/residential_development/ as
all_conditions_simple.tif.

Your output looks like this:
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This is what was expected: a simplified version of the earlier results. Remember that if the results you get from
a tool aren’t what you expected, viewing the metadata (and vector attributes, if applicable) can prove essential to
solving the problem.

8.3.9 In Conclusion

You’ve seen how to derive all kinds of analysis products from a DEM. These include hillshade, slope and aspect
calculations. You’ve also seen how to use the raster calculator to further analyze and combine these results.

8.3.10 What’s Next?

Now you have two analyses: the vector analysis which shows you the potentially suitable plots, and the raster
analysis that shows you the potentially suitable terrain. How can these be combined to arrive at a final result for
this problem? That’s the topic for the next lesson, starting in the next module.
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CAPITULO 9

Module: Completando el Analisis

Ahora tienes dos mitades de un andlisis: una parte vector y otra raster. En este médulo, verds cémo combinarlas.
Concluirds el andlisis y presetards los resultados finales.

9.1 Lesson: Raster to Vector Conversion

Converting between raster and vector formats allows you to make use of both raster and vector data when solving
a GIS problem, as well as using the various analysis methods unique to these two forms of geographic data.
This increases the flexibility you have when considering data sources and processing methods for solving a GIS
problem.

To combine a raster and vector analysis, you need to convert the one type of data to the other. Let’s convert the
raster result of the previous lesson to a vector.

The goal for this lesson: To get the raster result into a vector that can be used to complete the analysis.

9.1.1 % Follow Along: The Raster to Vector Tool
Start with the map from the last module, raster_analysis.qggs. There you should have the
all_conditions_simple.tif calculated during the previous exercises.

» Click on Raster — Conversion — Polygonize (Raster to Vector). The tool dialog will appear.

= Set it up like this:
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8.0 .8 Polygonize (Raster to vector)

Input file (raster) lall_conditions_simple |~ | [ Select.. |

Qutput file for polygons (shapefile) lbo;’siresg‘qgisfall_terrain.shp| | Select... |

¥ Field name |5uitable |

[ ] Use mask srtm_41_19 > Select...

[E Load into canvas when finished

gdal_polygonize.py / 'ggis/all_conditions_simple.tif -f
"ESRI Shapefile” / fqgis/all_terrain.shp all_terrain suitable
| Help | | Close | [ OK |

= Change the field name (describing the values of the raster) to suitable.
= Save the shapefile under exercise_data/residential_development asall_terrain.shp.

Now you have a vector file which contains all the values of the raster, but the only areas you’re interested in are
those that are suitable; i.e., those polygons where the value of suitable is 1. You can change the style of this
layer if you want to have a clearer visualization of it.

9.1.2 e Try Yourself

Refer back to the module on vector analysis.
= Create a new vector file that contains only the polygons where suitable has the value of 1.

= Save the new file as exercise_data/residential_development/ as
suitable_terrain.shp.

Check your results

9.1.3 e Follow Along: The Vector to Raster Tool

Although unnecessary for our current problem, it’s useful to know about the opposite conversion from the one
performed above. Convert to raster the suitable_terrain.shp vector file you just created in previous step.

= Click on Raster — Conversion — Rasterize (Vector to Raster) to start this tool, then set it up as in the
screenshot below:
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86086 Rasterize (Vector to raster)
Input file {shapefile) 'suitable_terrain [»| | select.. |
Attribute field | suitable =
Qutput file for rasterized vectors (raster) fsites.r’qgisfraster_conversion | | Select... |
() Keep existing raster size and resolution
(®) Raster size in pixels
Width 837 5] Height |661| 2]
() Raster resolution in map units per pixel
Horizontal 1.00000000 . Vertical 1.00000000 .
[E Load into canvas when finished
gdal_rasterize -a suitable -ts 837 661 - suitable_terrain
Documentationfsourcefd_cncs.u'rraining_manualfexercise_data,l' raster/suitable_terrain
.shp fqgis/raster_conversion
| Help | | Close | [ OK |

» [nput file is all_terrain;
» QOutput file... is exercise_data/residential_development/raster_conversion.tif;

» Width and Height are 837 and 661, respectively.

Nota: The size of the output image is specified here to be the same as the original raster which was vectorized.
To view the dimensions of an image, open its metadata (Metadata tab in the Layer Properties).

» Click OK on the dialog to begin the conversion process.

= When it is complete, gauge its success by comparing the new raster with the original one. They should
match up exactly, pixel for pixel.

9.1.4 In Conclusion

Converting between raster and vector formats allows you to widen the applicability of data, and need not lead to
data degradation.

9.1.5 What’s Next?

Now that we have the results of the terrain analysis available in vector format, they can be used to solve the
problem of which buildings we should consider for the residential development.
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9.2

Using

Lesson: Combining the Analyses

the vectorized results of the raster analysis will allow you to select only those buildings on suitable terrain.

The goal for this lesson: To use the vectorized terrain results to select suitable plots.

9.2.1 & Try Yourself

Save your current map (raster_analysis.qggs).

Open the map in which you did the vector analysis earlier (analysis.ggs).
In the Layers list, enable these layers:

hillshade,

solution (or buildings_over_100)

In addition to these layers, which should already be loaded in the map from when you worked on it before,
also add the suitable_terrain. shp dataset.

If you are missing some layers, you should find themin exercise_data/residential_development/

Use the Intersect tool (Vector -> Geoprocessing Tools) to create a new vector layer called
new_solution.shp which contains only those buildings which intersect the suitable_terrain
layer.

You should now have a layer showing certain buildings as your solution, for example:

066 QGIS - analysis.
DEBRROR OBWL SAPLALRR & 6 N bE BE =0 53 5 BY
0./ BRR & wxp = z =
Ve s
LAR
w|(
Al
n >
@
@
@
%
2
{ Layers ICTTTR
%] Coordinate: 448589,6235620 Scale [1:7,037 |+ || @ Render EPSG:32734 (@) y
Nota: If you find that the Intersect tool does not produce any results, check the CRS settings of each of your

layers. The CRS must be the same for both the layers you are comparing. You may need to reproject one layer by
saving the layer as a new shapefile with the required CRS. In our example, the suitable_terrain layer was
reprojected to WGS 84 / UTM 34S and named suitable_terrain_34S.
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9.2.2 % Try Yourself Inspecting the Results

Look at each of the buildings in your new_solution layer. Compare them with the suitable_terrain layer by chang-
ing the symbology for the new_solution layer so that it has outlines only. What do you notice about some of
the buildings? Are they all suitable just because they intersect with the suitable_terrain layer? Why or why not?
Which ones would you deem to be unsuitable?

Check your results

9.2.3 ¥ Try Yourself Refining the Analysis
You can see from the results that some buildings which were included were not really suitable, so we can now
refine the analysis.

We want to ensure that our analysis returns only those buildings which fall entirely within the
suitable_terrain layer. How would you achieve this? Use one or more Vector Analysis tools and remember
that our buildings are all over 100m squared in size.

Check your results

9.2.4 In Conclusion

You have now answered the original research question, and can offer an opinion (with reasons, backed by analysis)
for a recommendation regarding which property to develop.

9.2.5 What’s Next?

Next you will present these results as part of your second assignment.

9.3 Assignment

Using the Map Composer, make a new map representing the results of your analysis. Include these layers:
= places (with labels),
= hillshade,
» solution (or new_solution),
= roads and
» either aerial_photos or DEM.

Write a short explanatory text to accompany it. Include in this text the criteria that were used in considering a
house for purchase and subsequent development, as well as explaining your recommendations for which buildings
are suitable.

9.4 Lesson: Supplementary Exercise

In this lesson, you will be guided through a complete GIS analysis in QGIS.

Nota: Lesson developed by Linfiniti and S Motala (Cape Peninsula University of Technology)
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9.4.1 Problem Statement

You are tasked with finding areas in and around the Cape Peninsula that are a suitable habitat for a rare fynbos
plant species. The extent of your area of investigation in the Cape Peninsula is: south of Melkbosstrand, west of
Strand. Botanists have provided you with the following preferences exhibited by the species in question:

= [t grows on east facing slopes.

= It grows on slopes with a gradient between 15 % and 60 %.

It grows in areas that have a total annual rainfall of > 1200 mm.

It will only be found at least 250 m away from any human settlement.
= The area of vegetation in which it occurs should be at least 6000m?2 in area.

As a volunteer for Cape Nature, you have agreed to search for the plant on the closest suitable piece of land to
your house. Use your GIS skills to determine where you should go to look.

9.4.2 Solution Outline

In order to solve this problem, you will have to wuse the available data (available in
exercise_data/more_analysis) to find the candidate area that is closest to your house. If you
don’t live in Cape Town (where this problem is based) you can choose any house in the Cape Town region. The
solution will involve:

= analysing the DEM to find the east facing slopes and the slopes with the correct gradients;
= analysing the rainfall raster to find the areas with the correct amount of rainfall;

= analysing the Zoning vector layer to find areas that are away from human settlement and are of the correct
size.

9.4.3 Setting up the Map
= Click on the “CRS status” button in the extreme lower right corner of the screen. Under the CRS tab of the
screen that appears, you will see the box Coordinate reference systems of the world.
= In this box, navigate to Projected Coordinate Systems — Universal Transverse Mercator (UTM).
= Select the entry WGS 84 / UTM zone 33S (with the EPSG code 32733).
= Click OK. The map is now in the UTM33S coordinate reference system.

= Save the map by clicking on the Save Project As toolbar button, or use the File — Save Project As... menu
item.

= Save the map in a directory called Rasterprac that you should create somewhere on your computer. You
will save whatever layers you create in this directory as well.

9.4.4 Loading Data into the Map

In order to process the data, you will need to load the necessary layers (street names, zones, rainfall, DEM) into
the map canvas.

For vectors ...

= Click on the Add Vector Layer button, or use the Layer — Add Vector Layer... menu item.
= In the dialog that appears, ensure that the File radio button is selected.

= Click on the Browse button.

238 Capitulo 9. Module: Completando el Analisis



QGIS Training Manual, Publicacién 2.0

= In the dialog that appears, open the exercise_data/more_analysis/streets directory.
= Select the file Street_Names_UTM33S.shp.
= Click Open.

The dialog closes and shows the original dialog, with the file path specified in the text field next to the Browse
button. This allows you to ensure that the correct file is selected. It is also possible to enter the file path in this field
manually, should you wish to do so.

= Click Open. The vector layer will load in your map. Its color is automatically assigned. It will be changed
later.

= Rename the layer to Streets.
= Right-click on it in the Layers list (by default, the pane along the left-hand side of the screen).
= Click Rename in the dialog that appears and rename it, pressing the Enter key when done.

= Repeat the vector adding process, but this time select the Generalised_Zoning_Dissolve_UTM33S.shp file
in the Zoning directory.

= Rename it to Zoning.

For rasters ...

» Click on the Add Raster Layer button, or use the Layer — Add Raster Layer... menu item.
= Navigate to the appropriate file, select it, and click Open.

= Do this for each of the two raster files. The files you want are DEM/reproject/DEM and Rain-
fall/reprojected/rainfall.tif.

= Rename the rainfall raster to Rainfall (with an initial capital). Initially when you load them, the images
will be gray rectangles. Don’t worry, this will be changed later.

= Save the map.

In order to properly see what’s going on, the symbology for the layers needs to be changed.

9.4.5 Changing the symbology of vector layers

= In the Layers list, right-click on the Streets layer.

= Select Properties from the menu that appears.

= Switch to the Style tab in the dialog that appears.

= Click on the button labeled Change, with a square showing the current color of the Streets layer.
= Select a new color in the dialog that appears.

= Click OK.

» Click OK again in the Layer Properties dialog. This will change the color of the Streets layer.

= Follow a similar process for the Zoning layer and choose an appropriate color for it.

9.4.6 Changing the symbology of raster layers

Raster layer symbology is somewhat different.
= Open the Properties dialog for the Rainfall raster.

= Switch to the Style tab. You’ll notice that this style dialog is very different from the version used for vector
layers.

= Ensure that the button Use standard deviation is selected.
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= Change the value in the associated box to 2. 00 (it should be set to 0. 00 by default).

» Under the heading Contrast enhancement, change the value of the Current dropdown list to Stretch to
MinMax.

= Click OK. The “Rainfall” raster, if visible, should change colors, allowing you to see different brightness
values for each pixel.

= Repeat this process for the DEM, but set the standard deviations used for stretching to 4. 00.

9.4.7 Changing the layer order

= In the Layers list, click and drag layers up and down to change the order they appear in on the map.

= Newer versions of QGIS may have a Control rendering order checkbox beneath the Layers list. Ensure that
it is checked.

Now that all the data is loaded and properly visible, the analysis can begin. It is best if the clipping operation is
done first. This is so that no processing power is wasted on computing values in areas that aren’t going to be used
anyway.

9.4.8 Find the Correct Districts

= Load the vector layer admin_boundaries/Western_Cape_UTM33S. shp into your map.
= RenameittoDistricts.
= Right-click on the Districts layer in the Layers list.
= In the menu that appears, select the Query... menu item. The Query Builder dialog appears.
You will now build a query to select only the following list of districts:
m Bellville,
= Cape,
= Goodwood,
s Kuils River,
m Mitchells Plain,
s Simons Town, and
= Wynberg.
= In the Fields list, double-click on the NAME_2 field. It appears in the SOQL where clause text field below.
= Click the = button; an = sign is added to the SQL query.

= Click the All button below the (currently empty) Values list. After a short delay, this will populate the Values
list with the values of the selected field (NAME_2).

= Double-click the value Bellville in the Values list. As before, this will be added to the SQL query.
In order to select more than one district, you’ll need to use the OR boolean operator.

= Click the OR button and it will be added to the SQL query.

= Using a process similar to the above, add the following to the existing SQL query:

"NAME_2" = 'Cape’

= Add another OR operator, then work your way through the list of districts above in a similar fashion.

= The final query should be
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"NAME_2" = ’'Bellville’ OR "NAME_2" = ’Cape’ OR "NAME_2" = ’'Goodwood’ OR
"NAME_2" = ’'Kuils River’ OR "NAME_2" = ’'Mitchells Plain’ OR "NAME_2" =
"Simons Town’ OR "NAME_2" = ’'Wynberg’

Click OK. The districts shown in your map are now limited to those in the list above.

9.4.9 Clip the Rasters

Now that you have an area of interest, you can clip the rasters to this area.

Ensure that the only layers that are visible are the DEM, Rainfall and Districts layers.
Districts must be on top so that they are visible.

Open the clipping dialog by selecting the menu item Raster — Extraction — Clipper.
In the Input file (raster) dropdown list, select the DEM layer.

Specify an output location in the Output file text field by clicking the Select... button.
Navigate to your Rasterprac directory.

Enter a file name.

Save the file. Leave the No data value checkbox unchecked.

Use the Extent clipping mode by ensuring the correct radio button is selected.

Click and drag an area in the canvas, so that the area which includes the districts is selected.
Check the Load into canvas when finished box.

Click OK.

After the clipping operation is completed, DO NOT CLOSE the Clipper dialog. (Doing so would cause you
to lose the clipping area that you have already defined.)

Select the Rainfall raster in the Input file (raster) dropdown list and choose a different output file name.

Do not change any other options. Do not alter the existing clipping area which you drew previously. Leave
everything the same and click OK.

After the second clipping operation has completed, you may close the Clipper dialog.

Save the map.

9.4.10 Clean up the map

Remove the original Rainfall and DEM layers from the Layers list:
Right-click on these layers and select Remove.

* This will not remove the data from your storage device, it will merely take it out of your map.
Deactivate the labels on the Streets layer:

* Click the Labeling button.

* Uncheck the Label this layer with box.

* Click OK.
Show all the Streets again:

¢ Right-click on the layer in the Layers list.

* Select Query.
In the Query dialog that appears, click the Clear button, then click OK.
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Wait while the data is loaded. All the streets will now be visible.

Change the raster symbology as before (see Changing the symbology of raster layers).

Save the map.

= You can now hide the vector layers by unchecking the box next to them in the Layers list. This will make
the map render faster and will save you some time.

In order to create the hillshade, you will need to use a plugin that was written for this purpose.

9.4.11 Activating the Raster Terrain Analysis plugin
This plugin is included by default in QGIS 1.8. However, it may not be immediately visible. To check if it is
accessible on your system:
= Click on the menu item Plugins —> Manage Plugins....
= Ensure that the box next to Raster Terrain Analysis plugin is selected.
= Click OK.
You will now have access to this plugin via the Raster — Terrain analysis menu item.

Remember that plugins may sometimes depend on certain Python modules being installed on your system. Should
a plugin refuse to work while complaining of missing dependencies, please ask your tutor or lecturer for assistance.

9.4.12 Create the hillshade

In the Layers list, ensure that the DEM is the active layer (i.e., it is highlighted by having been clicked on).

Click on the Raster — Terrain analysis — Hillshade menu item to open the Hillshade dialog.

Specify an appropriate location for the output layer and call it hillshade.

Check the Add result to project box.
= Click OK.
= Wait for it to finish processing.
The new hillshade layer has appeared in your Layers list.
= Right-click on the hillshade layer in your Layers list and bring up the Properties dialog.
= Click on the Transparency tab and set the transparency slider to 80 %.
» Click OK on the dialog.

= Note the effect when the transparent hillshade is superimposed over the clipped DEM.

9.4.13 Slope

= Click on the menu item Raster — Terrain analysis.

= Select the Slope analysis type, with the clipped DEM as the input layer.
= Specify an appropriate file name and location for output purposes.

= Check the Add result to project box.

= Click OK.

The slope image has been calculated and added to the map. However, as usual it is just a gray rectangle. To
properly see what’s going on, change the symbology as follows.

= Open the layer Properties dialog (as usual, via the right-click menu of the layer).
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= Click on the Style tab.
= Where it says Grayscale (in the Color map dropdown menu), change it to Pseudocolor.

= Ensure that the Use standard deviation radio button is selected.

9.4.14 Aspect

= Use the same approach as for calculating the slope, but select Aspect in the initial dialog box.

Remember to save the map periodically.

9.4.15 Reclassifying rasters

= Click the menu item Raster — Raster calculator.
= Specify your Rasterprac directory as the location for the output layer.
= Ensure that the Add result to project box is selected.

In the Raster bands list on the left, you will see all the raster layers in your Layers list. If your Slope layer is called
slope, it will be listed as slope@ .

The slope needs to be between 15 and 60 degrees. Everything less than 15 or greater than 60 must therefore be
excluded.

= Using the list items and buttons in the interface, build the following expression:

((slope@l < 15) OR (slope@l > 60)) =0

= Set the Output layer field to an appropriate location and file name.
= Click OK.

Now find the correct aspect (east-facing: between 45 and 135 degrees) using the same approach.
= Build the following expression:

((aspect@l < 45) OR (aspect@l > 135)) = 0

» Find the correct rainfall (greater than 12 00mm) the same way. Build the following expression:

(rainfall@Rl < 1200) = 0

Having reclassified all the rasters, you will now see them displayed as gray rectangles in your map (assuming
that they have been added to the map correctly). To properly display raster data with only two classes (1 and 0,
meaning true or false), you will need to change their symbology.

9.4.16 Setting the style for the reclassified layers

= Open the Style tab in the layer’s Properties dialog as usual.
= Under the heading Load min / max values from band, select the Actual (slower) radio button.
= Click the Load button.

The Custom min / max values fields should now populate with 0 and 1, respectively. (If they do not, then there
was a mistake with your reclassification of the data, and you will need to go over that part again.)

= Under the heading Contrast enhancement, set the Current dropdown list to Stretch To MinMax.
= Click OK.

= Do this for all three reclassified rasters, and remember to save your work!
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The only criterion that remains is that the area must be 250m away from urban areas. We will satisfy this require-
ment by ensuring that the areas we compute are 250m or more from the edge of a rural area. Hence, we need to
find all rural areas first.

9.4.17 Finding rural areas

Hide all layers in the Layers list.

Unhide the Zoning vector layer.

Right-click on it and bring up the Query dialog.
Build the following query:

"Gen_Zoning" = ’'Rural’

See the earlier instructions for building the Streets query if you get stuck.

When you’re done, close the Query dialog.

You should see a collection of polygons from the Zoning layer. You will need to save these to a new layer file.

On the right-click menu for Zoning, select Save as....

Save your layer under the Zoning directory.

Name the output file rural . shp.

Click OK.

Add the layer to your map.

Click the menu item Vector — Geoprocessing Tools — Dissolve.

Select the rural layer as your input vector layer, while leaving the Use only selected features box unchecked.
Under Dissolve field, select — Dissolve all —.

Save your layer under the Zoning directory.

Click OK. A dialog will appear asking whether you want to add the new layer to the TOC (“Table of
Contents”, referring to the Layers list).

Click Yes.
Close the Dissolve dialog.
Remove the rural and Zoning layers.

Save the map.

Now you need to exclude the areas that are within 250m from the edge of the rural areas. Do this by creating a
negative buffer, as explained below.

9.4.18 Creating a negative buffer

Click the menu item Vector — Geoprocessing Tools — Buffer(s).

In the dialog that appears, select the rural_dissolve layer as your input vector layer (Use only selected
features should not be checked).

Select the Buffer distance button and enter the value —250 into the associated field; the negative value
means that the buffer must be an internal buffer.

Check the Dissolve buffer results box.
Set the output file to the same directory as the other rural vector files.

Name the output file rural_buffer.shp.
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Click Save.

Click OK and wait for the processing to complete.
Select Yes on the dialog that appears.

Close the Buffer dialog.

Remove the rural_dissolve layer.

Save the map.

In order to incorporate the rural zones into the same analysis with the three existing rasters, it will need to be
rasterized as well. But in order for the rasters to be compatible for analysis, they will need to be the same size.
Therefore, before you can rasterize, you’ll need to clip the vector to the same area as the three rasters. A vector
can only be clipped by another vector, so you will first need to create a bounding box polygon the same size as the
rasters.

9.4.19 Creating a bounding box vector

Click on the menu item Layer —> New —> New Shapefile Layer....
Under the Type heading, select the Polygon button.

Click Specify CRS and set the coordinate reference system WGS 84 / UTM zone 33S
EPSG:32733.

Click OK.

Click OK on the New Vector Layer dialog as well.

Save the vector in the Zoning directory.

Name the output file bbox . shp.

Hide all layers except the new bbox layer and one of the reclassified rasters.
Ensure that the bbox layer is highlighted in the Layers list.

Navigate to the View > Toolbars menu item and ensure that Digitizing is selected. You should then see a
toolbar icon with a pencil or koki on it. This is the Toggle editing button.

Click the Toggle editing button to enter edit mode. This allows you to edit a vector layer.

Click the Add feature button, which should be nearby the Toggle editing button. It may be hidden behind a
double arrow button; if so, click the double arrows to show the Digitizing toolbar’s hidden buttons.

With the Add feature tool activated, left-click on the corners of the raster. You may need to zoom in with
the mouse wheel to ensure that it is accurate. To pan across the map in this mode, click and drag in the map
with the middle mouse button or mouse wheel.

For the fourth and final point, right-click to finalize the shape.
Enter any arbitrary number for the shape ID.

Click OK.

Click the Save edits button.

Click the Toggle editing button to stop your editing session.

Save the map.

Now that you have a bounding box, you can use it to clip the rural buffer layer.
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9.4.20 Clipping a vector layer

Ensure that only the bbox and rural_buffer layers are visible, with the latter on top.
Click the menu item Vector > Geoprocessing Tools > Clip.

In the dialog that appears, set the input vector layer to rural_buffer and the clip layer to bbox, with both Use
only selected features boxes unchecked.

Put the output file under the Zoning directory.

Name the output file rural_clipped.

Click OK.

When prompted to add the layer to the TOC, click Yes.
Close the dialog.

Compare the three vectors and see the results for yourself.

Remove the bbox and rural_buffer layers, then save your map.

Now it’s ready to be rasterized.

9.4.21 Rasterizing a vector layer

You’ll need to specify a pixel size for a new raster that you create, so first you’ll need to know the size of one of
your existing rasters.

Open the Properties dialog of any of the three existing rasters.

Switch to the Metadata tab.

Make a note of the X and Y values under the heading Dimensions in the Metadata table.
Close the Properties dialog.

Click on the Raster — Conversion — Rasterize menu item. You may receive a warning about a dataset
being unsupported. Click it away and ignore it.

Select rural_clipped as your input layer.

Set an output file location inside the Zoning directory.

Name the output file rural_raster.tif.

Check the New size box and enter the X and Y values you made a note of earlier.
Check the Load into canvas box.

Click the pencil icon next to the text field which shows the command that will be run. At the end of the
existing text, add a space and then the text ~-burn 1. This tells the Rasterize function to “burn” the existing
vector into the new raster and give the areas covered by the vector the new value of 1 (as opposed to the rest
of the image, which will automatically be 0).

Click OK.
The new raster should show up in your map once it has been computed.

The new raster will look like a grey rectangle — you may change the display style as you did for the reclas-
sified rasters.

Save your map.

Now that you have all four criteria each in a separate raster, you need to combine them to see which areas satisfy
all the criteria. To do so, the rasters will be multiplied with each other. When this happens, all overlapping pixels
with a value of 1 will retain the value of 1, but if a pixel has the value of 0 in any of the four rasters, then it will
be 0 in the result. In this way, the result will contain only the overlapping areas.
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9.4.22 Combining rasters

Click the Raster — Raster calculator menu item.

Build the following expression (with the appropriate names for your layers, depending on what you called
them):

[Rural raster] * [Reclassified aspect] * [Reclassified slope] =
[Reclassified rainfall]

Set the output location to the Rasterprac directory.
Name the output raster cross_product.tif.
Ensure that the Add result to project box is checked.
Click OK.

Change the symbology of the new raster in the same way as you set the style for the other reclassified rasters.
The new raster now properly displays the areas where all the criteria are satisfied.

To get the final result, you need to select the areas that are greater than 6000m” 2. However, computing these
areas accurately is only possible for a vector layer, so you will need to vectorize the raster.

9.4.23 Vectorizing the raster

Click on the menu item Raster — Conversion — Polygonize.
Select the cross_product raster.

Set the output location to Rasterprac.

Name the file candidate_areas.shp.

Ensure that Load into canvas when finished is checked.
Click OK.

Close the dialog when processing is complete.

All areas of the raster have been vectorized, so you need to select only the areas that have a value of 1.

Open the Query dialog for the new vector.
Build this query:

"DN" = 1

Click OK.

Create a new vector file from the results by saving the candidate_areas vector after the query is complete
(and only the areas with a value of 1 are visible). Use the Save as... function in the layer’s right-click menu
for this.

Save the file in the Rasterprac directory.
Name the file candidate_areas_only.shp.

Save your map.

9.4.24 Calculating the area for each polygon

Open the new vector layer’s right-click menu.
Select Open attribute table.
Click the Toggle editing mode button along the bottom of the table, or press Ct r1+E.

Click the Open field calculator button along the bottom of the table, or press Ct r1+1I.
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= Under the New field heading in the dialog that appears, enter the field name area. The output field type
should be an integer, and the field width should be 10.

» In Field calculator expresion, type:

Sarea

This means that the field calculator will calculate the area of each polygon in the vector layer and will then
populate a new integer column (called area) with the computed value.

= Click OK.

= Do the same thing for another new field called id. In Field calculator expresion, type:
$id
This ensures that each polygon has a unique ID for identification purposes.

= Click Toggle editing mode again, and save your edits if prompted to do so.

9.4.25 Selecting areas of a given size

Now that the areas are known:
= Build a query (as usual) to select only the polygons larger than 6000m~ 2. The query is:

"area" > 6000

= Save the selection as a new vector layer called solution.shp.

You now have your solution areas, from which you will pick the one nearest to your house.

9.4.26 Digitize your house

= Create a new vector layer as before, but this time, select the Type value as being a Point.
= Ensure that it is in the correct CRS!

= Name the new layer house. shp.

= Finish creating the new layer.

= Enter edit mode (while the new layer is selected).

= Click the point where your house or other current place of residence is, using the streets as a guide. You
might have to open other layers to help you find your house. If you don’t live anywhere nearby, just click
somewhere among the streets where a house could conceivably be.

= Enter any arbitrary number for the shape ID.
= Click OK.

= Save your edits and exit edit mode.

= Save the map.

You will need to find the centroids (“centers of mass”) for the solution area polygons in order to decide which is
closest to your house.

9.4.27 Calculate polygon centroids

= Click on the Vector — Geometry Tools — Polygon centroids menu item.
= Specify the input layer as solution.shp.

= Provide the output location as Rasterprac.
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Call the destination file solution_centroids.shp.
Click OK and add the result to the TOC (Layers list), then close the dialog.

Drag the new layer to the top of the layer order so that you can see it.

9.4.28 Calculate which centroid is closest to your house

Click on the menu item Vector —> Analysis Tools —> Distance matrix.

The input layer should be your house, and the target layer solution_centroids. Both of these should use the
id field as their unique ID field.

The output matrix type should be linear.
Set an appropriate output location and name.
Click OK.

Open the file in a text editor (or import it into a spreadsheet). Note which target ID is associated with the
shortest Distance. There may be more than one at the same distance.

Build a query in QGIS to select only the solution areas closest to your house (selecting it using the i d field).

This is the final answer to the research question.

For your submission, include the semi-transparent hillshade layer over an appealing raster of your choice (such as
the DEM or the slope raster, for example). Also include the polygon of the closest solution area(s), as well as your
house. Follow all the best practices for cartography in creating your output map.
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cAPiTULO 10

Module: Plugins

Los plugins te permiten extender la oferta de funcionalidad QGIS. En este médulo, se te mostrard cémo activar y

utilizar plugins

10.1 Lesson: Installing and Managing Plugins

To begin using plugins, you need to know how to download, install and activate them. To do this, you will learn

how to use the Plugin Installer and Plugin Manager.

The goal for this lesson: To understand and use QGIS’ plugin system.

10.1.1 0 Follow Along: Managing Plugins

= To open the Plugin Manager, click on the menu item Plugins — Manage and Install Plugins.

= In the dialog that opens, find the Processing plugin:

808

Plugins | All (178)

oA

EB1 Installed

2% Not installed

ﬁ Settings

Search

» Ordnance Survey Translator
» OSM place search
© OSMEditorRemoteControl
» osmSearch
 PDOK BAG Geocoder
* PDOK services plugin
pgRoutinglLayer
Photo2Shape
Pin Point
Plain Geometry Editor
" Plugin Builder
Plugin Reloader
[g Q Point sampling tool
. Points20ne
. PointsToPaths
. PostGIS Topology Editor
. Postgres 91 plus Auditor
& 1! Processing
» Processing LWGEOM Provider
" ProcessingPermaclim provider
© Profile tool
» PS Time Series Viewer
» QChainage
» QConsolidate
~ QGIS Cloud Plugin

o S g e g S O S O O O Y

B N o N N

4R This plugin is experimental

Processing @

Spatial data processing framework for QGIS

6 rating vote(s)
10027 downloads

Category: Analysis
More info: homepage tracker code repository

- Author: Victor Olaya

Installed version: 2.0-20131120 (in
/Users/george/.qgis2/python/plugins/processing)
Available version: 2.0-20131120 (in QGIS Official Plugin Repository)

Upgrade all | Uninstall plugin ||  Reinstall plugin |

| Help |

| Close |

= Click in the box next to this plugin and uncheck it to uninstall it.
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Click Close.

Looking at the menu, you will notice that the Processing menu is is now gone. This means that many of
the processing functions you have been using before have disappeared! This is because they are part of the
Processing plugin, which needs to be activated for you to use them.

Open the Plugin Manager again and reactivate the Processing plugin by clicking in the checkbox next to it
and clicking Close..

The Processing menu should be available again.

10.1.2 é‘ Follow Along: Installing New Plugins

The list of plugins that you can activate and deactivate draws from the plugins that you currently have installed.

= To install new plugins, select the Not Installed option in the Plugin Manager dialog. The plugins available

for you to install will be listed here. This list will vary depending on your existing system setup.

Plugins | Not installed (154)

Search |
| o | . -
E 3 Installed <" Accuracy Assessment Not installed plugins
= - Affine Transformations ist of ) i . o .
Z} Notinstalled “+ Azimuth and Distance Plugin Here you see the list of all plugins available in the repositories, but which
are not yet installed.
. Buffer by Percentage
 cadastre Click on the name to see details.
< Cadinput You can change the sorting via the context menu (right click).
4 CadTools

A plugin can be downloaded and installed by clicking on it's name, and then

aio o rjRarpINanagen click the 'Install plugin' button.

. Contour plugin

. Contrast homogenizer

. Copy_Coords

. Crayfish

. Cxfin ~
 Data-Driven Input Mask

.+ Datasource Importer

- Diagram Legend Plugin
* Digitizing Tools

- DirectionalSlope

. Dockable MirrorMap

- EasyCustomlLabeling
" ELECTRE-TRI

~ Elevation
. Expressions Plus
. FlowMapper T S — — — o
. FlowPathDown_BB POMACE: ninstall plugin einstall plugin
[ Help | [ Close |

= You can find information about each plugin by selecting it in the list of plugins displayed.
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0006
e All

[:!!: Installed

7 Not installed

# Settings

Plugins | Not installed {154)

Search |

- Accuracy Assessment

_ Affine Transformations

» Azimuth and Distance Plugin
_ Buffer by Percentage

_ Contrast homogenizer
" Copy_Coords

Contour plugin

Generate contour lines (isolines) and/or filled contours

More info: homepage tracker

Author: Chris Crook, Lionel Roubeyrie

i cadastre a set of data points. Requires python modules numpy,

. Cadinput matplotlib, and shapely.

. CadTools

Color Ramp anager 10 rating vota(s)
Contour plugin 19876 downloads

o Crayfish

o Cxfin

- Data-Driven Input Mask
» . Datasource Importer
» Diagram Legend Plugin
. Digitizing Tools

. DirectionalSlope

. Dockable MirrorMap

» . EasyCustomLabeling
o ELECTRE-TRI

o Elevation

. Expressions Plus

. FlowMapper

- FlowPathDown_BB

[ Available version: 1.0.4 (in QGIS Official Plugin Repaository)

Upgrade all | Install plugin |

| Help | | Close |

= A plugin can be installed by clicking the Install Plugin button below the plugin information panel.

10.1.3 0 Follow Along: Configuring Additional Plugin Repositories
The plugins that are available to you for installation depend on which plugin repositories you are configured to
use.

QGIS plugins are stored online in repositories. By default, only the official repositories are active, meaning that
you can only access official plugins. These are usually the first plugins you want, because they have been tested
thoroughly and are often included in QGIS by default.

It is possible, however, to try out more plugins than the default ones. First, you want to configure additional
repositories. To do this:

= Open the Settings tab in the Plugin Manager dialog:
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Plugins | Not installed {154)

s Al

o]
E ] Installed

2% Notinstalled v [ Show also experimental plugins
: Note: Experimer genarally for produation use. Thes i deveiopment, and shouid be consdared incamelets of
Settings zoncapt toois. OG! u"u';':en:ﬁemm mmamng these plugins unless wf.ﬁ“é‘ﬁu“%“.ﬁ;’}.‘lﬂé'ﬁm purposes. - const B
w [ | Show also deprecated plugins

Nate: Deprecsied plugins are generally unsuiabls o producion use. These plugins are urmeintzined, and shocld be considered absclets to0ls. OCIS doss not recommend
installing these plugins unless you still need it and there are no other aker ‘available.

Plugin repositories

Status Name URL
[l connected QGIS Official Plugin Repository http://plugins.qgis.org/plugins/plugins.xmli?qgis=2.1

Reload all repositories Add... Edit... Delete
Help Close |

» Click Add to find and add a new repository.

= Provide a Name and URL for the new repository you want to configure and make sure the Enabled checkbox
is selected.

8. 0.8 Repository details
Name |Bnund|ess |
URL |http:Hqgis.bnundlessgen.com!plugins.xml I

Parameters ?qgis=2.0

Enabled [V

[ Cancel J M
| J

= You will now see the new plugin repo listed in the list of configured Plugin Repositories
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0006

Plugins | Not installed {154)

e Al
[i: Installed
3 Not installed

TS
Puugin Manager wi

v [E Show also experimental plugins

Note: Experimental plugins ere generally unsui

Settings oncapt toois. QG

w [ | Show also deprecated plugins

Plugin repositories

[ Note: If this Tunction 1s enabled, IGIS will inform yoU whenever a new plugin or plugin upaats is avallabls. Utherwise, Tetching repoaiiones will b perormed dunng opening of the ||

itable for proguction use. Thes pluging are in early stages of development, and shauld be considered incomplete! or Broot of
does nat recommend installing these pluging unless you inand 1o use them for 18sting purpases.

Note: Deprecated plugins are ganerally unsuitabls for production use. These plugin &ra unmaintained. and shauld be considersd 'cbsolete’ toals. OGIS does not recommend
installing these plugins unless you still need it and there are no ather akiematives available.

Status Name URL

] connected Boundless

| Reload all repositories

| Help |

http://qgis.boundlessgeo.com/plugins.xml?ggis=2.1
[l connected QGIS Official Plugin Repository http://plugins.qgis.org/plugins/plugins.xmli?qgis=2.1

[ Add.. || Edic. Delete

| Close |

= You can also select the option to display Experimental Plugins by selecting the Show also experimental

plugins checkbox.

= If you now switch back to the Get More tab, you will see that additional plugins are now available for

installation.

= To install a plugin, simply click on it in the list and then click the Install plugin button.

10.1.4 In Conclusion

Installing plugins in QGIS is simple and effective!

10.1.5 What’s Next?

Next we’ll introduce you to some useful plugins as examples.

10.2 Lesson: Useful QGIS Plugins

Now that you can install, enable and disable plugins, let’s see how this can help you in practice by looking at some

examples of useful plugins.

The goal for this lesson: To familiarize yourself with the plugin interface and get acquainted with some useful

plugins.

10.2.1 “ Follow Along: The Raster Terrain Analysis Plugin

m Start a new map with only the srtm_471_I9.tif raster dataset in it (look in
exercise_data/raster/SRTM).
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From the lesson on raster analysis, you're already familiar with raster analysis functions. You used GDAL tools
(accessible via Raster —> Analysis) for this. However, you should also know about the Raster Terrain Analysis
plugin. This ships standard with newer versions of QGIS, and so you don’t need to install it separately.

= Open the Plugin Manager and check that the Raster Terrain Analysis plugin is enabled:

606 Plugins | Installed (24)
=, Search | |
ﬁ Installed ("]~ Coordinate Capture
— & (3 0B Manager Raster Terrain Analysis plugin @
2% Not installed || Tig Dxf25hp Converter
$% Settings () [ evis A plugin for raster based terrain analysis
™ 4 fTools
™~ & GdalTools Category: Raster
= Georeferencer GDAL Installed version: Version 0.1 {in
[g “ GeoSearch Jusr/local/Cellar/qgis-20/HEAD/QGIS.app/Contents /MacOS/../Plugins/q
] |_td§; GPS Tools gis/librasterterrainplugin.so)
] Heatmap
| & InaSAFE

Interpolation plugin
OfflineEditing i
Openlayers Plugin

Oracle Spatial GeoRaster

| [&] [
L@4H

Point sampling tool

& Processing

[0 Raster Terrain Analysis plugin ____|
Road graph plugin

] ‘\ - Spatial Query Plugin

QR E

] SgsPIT

(] SQL Anywhere plugin

] Topology Checker

(] ¥5 Zonal statistics plugin . . g g
Upgrade all Uninstall plugin Reinstall plugin

| Help | | Close |

= Open the Raster menu. You should see a Terrain analysis submenu.

= Click on Terrain analysis — Relief and input the following options:

808 Relief
Elevation layer [ srtm_41_19 :]
Output layer |‘ exercise_data,fpluginsfrelief| El
Qutput format | GeoTIFF s |
Z factor | 1.0 |

EAdd result to project
Relief colors

|{ Create automatically ] [ Export distribution... ] I Up | [ Down | [ + _—

Lower bound | Upper bound | Color

| Export colors... | | Import colors... |

(Gl | (06

= Save the new file under exercise_data/plugins/relief.tif (create a new folder if necessary).

= Leave the Output format and Z factor unchanged.

256 Capitulo 10. Module: Plugins



QGIS Training Manual, Publicacion 2.0

= Make sure the Add result to project box is checked.

= Click the Create automatically button. The list below will be populated:

000 . ___ Relief

Elevation layer | srtm_41_19

rY
-

Qutput layer |Vo|umes,fDrobu,fsites!qgisiQG\S*Ducurnentation;‘suurce,fducs,‘tra.ining_manual!exercise_dataf plugins/relief | EI

Output format [ GeoTIFF

Z factor | 1.0

™ Add result to project

Relief colors

[ Create automatically ] [ Export distribution...

Lower bound | Upper bound | Color

4] 121.357

121.357  350.587

350.587  653.98

653.98 707.917

707.917  997.825

997.825 997.825

997.825 997.825

997.825 1436.06

1436.06 1699

Export colors... ] [ Import colors...

These are the colors that the plugin will use to create the relief.

[ cancel | (0K

= If you like, you can change these colors by double-clicking on each row’s color bar. For example:

000 . ___ Relief

Elevation layer [ srtm_41_19

J

Qutput layer |Vo|umes,fDrobu,fsites!qgisiQG\S*Ducurnentation;‘suurce,fducs,‘tra.ining_manual!exercise_dataf plugins/relief | EI

Output format [ GeoTIFF

Z factor | 1.0

™ Add result to project
Relief colors

[ Create automatically ] [ Export distribution...

Lower bound | Upper bound | Color
4]
121.357

653.98 707.917
707.917 997.825
997.825 997.825
997.825 997.825
997.825 1436.06
1436.06 1699

Export colors... ] [ Import colors...

= Click OK and the relief will be created:

[ Cancel | (0K
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ayers
960961.66,6104744.40 : 1046649.39,6251651.94 Coordinate: 992081,6226680 Scale [1:154219 -] [%/] & Render EPSG:32733 ]

This achieves a similar effect to when you used the semi-transparent hillshade as an overlay over another raster
layer. The advantage of this plugin is that it creates this effect using only one layer.

10.2.2 0 Follow Along: The OpenLayers Plugin

Start a new map and add the roads.shp layer to it.

Zoom in over the Swellendam area.

Using the Plugin Manager, find a new plugin by entering the word OpenLayers in the Filter field.

Select the OpenLayers Layers plugin from the filtered list:
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Plugins | Not installed {155)

Search |0penLa

.~ OGR2Layers
F Openlayers Plugin
2 TMS for Karea

BB Installed

2} Not installed

# Settings

| Help |

» Click the Install plugin button to install.

= When it’s done, close the Plugin Manager.

OpenLayers Plugin

OpenStreetMap, Google Maps, Bing Maps layers and

Prgedede

63 rating vote(s)
79173 downloads
Tags: openlayers,osm,google,bing
More info: homepage tracker code repository

Author: Sourcepole

Available version: 1.1.2 (in QGIS Official Plugin Repaository)

Upgrade all | Install plugin |

| Close |

Before using it, make sure that both your map and the plugin are configured properly:

= Open the plugin’s settings by clicking on Plugins — OpenLayers plugin — OpenLayers Overview.

= Use the panel to choose a map type you want. In this example, we’ll use the “Hybrid” type map, but you

can choose any others if you want.

o
o

QGIS 2.0.1-Dufour.

o £

3 |@

5
e

~ o
= |

APLLLRS & G B ip 8 BE =0 3

T, B W

o ]
o
ij |

PEDHAIINSAS v D

El

£ s

I srowser

X OpenLayers Overview
CES S o — 8

%] Coordinate: 445666,6234871

= Open the Project Properties Dialog by selecting Project —> Project Properties from the menu.

= Enable “on the fly” projection and use the Google Mercator projection:

Scale 132346 +) |3 @ Render EPSG:32734 (@)
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2000 Project Properties | CRS
General ™ Enable 'on the fly' CRS transformation
Filter
[EN 1dentify layers Recently used coordinate reference systems
Coordinate Reference System Authority ID
™" Default styles Van der Grinten | USER:100000
NSIDC EASE-CGrid Clobal EPSC:3410
[ ows server WGS 84 / UTM zone 33§ EPSC:32733
WGS 84 / UTM zone 348 EPSC:32734
{C“) Macros 'WGS 84 [ Pseudo Mercator EPSC:3857
Google Mercator EPSC:900913
EE Relations WCS 84 EPSC:4326
Coordinate reference systems of the world || Hide deprecated CRSs
Coordinate Reference System Authority ID
WCS 84 / SCAR IMW ST53-56 EPSC:3273
WCS 84 / SCAR IMW ST57-60 EPSC:3274
WCS 84 / South Georgia Lambert EPSC:3762
'WGCS 84 [ USCS Transantarctic Mountains EPSC:3294
unnamed EPSC:27500
¥ Mercator
Batavia (Jakarta) / NEIEZ (deprecated) EPSGC:21100
Batavia / NEIEZ EPSC:3001
Coogle Mercator EPSC:900913
Makassar (Jakarta) / NEIEZ (deprecated) EPSGC:25700
Selected CRS: Google Mercator
+proj=merc +a=6378137 +b=6378137 +lat_ts=0.0 +lon_0=0.0 +x_0=0.0 +y_0=0
+k=1.0 +units=m +nadgrids=@null +wktext +over +no_defs
[ veio | [ poly | [Ganee |

= Now use the plugin to give you a Google map of the area. You can click on Plugins — OpenLayers Plugin
— Add Google Hybrid Layer to add it:

66606 . 4% Manage and Install Plugins... QCIS 2.0.1-Dufour
= = =] 1 ] I = < 3
D L L‘jl li% &]__I g ﬁ') é & Python Console p Q% Rl 4 ggv L) S iy L
4./ BB RE b= BT T R - OpenLayers Overview
|

Terms of Service / About

) e *§ Add Google Physical layer
Add Google Streets layer
*§ Add Google Hybrid layer
*§ Add Google Satellite layer
# Add OpenStreetMap layer
2 Add OpenCycleMap layer
4 Add OCM Landscape layer
# Add OCM Public Transport layer
@' Add Yahoo Street layer
@' Add Yahoo Hybrid layer
&' Add Yahoo Satellite layer

Add Bing Road layer

Add Bing Aerial layer

Add Bing Aerial with labels layer
[1 Add Apple iPhoto map layer
R Add Stamen Toner/OSM layer
[R Add Stamen Watercolor/OSM layer
[R Add Stamen Terrain-USA/OSM layer

T " roads 345

HDAIXNSNS

53 22
-

E

L4

This will load a new raster image in from Google that you can use as a backdrop, or to help you find out where
you are on the map. Here is such a layer, with our own vector road layer as overlay:
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066 QGIS 2.0.1-Dufour
DEOEBBLRANS AL H2APL QAL & & b E BE = %2 0 BR
4.0 8% B &E & R

006 Layers.

roads
'8 Google Hybrid

S 808N ARS

00 Opentayers Overview

[ Enable map | #J Google Hybrid

2273201,-4031525 Scale (121333 Render £psG:3857 (@) |

Nota: You may need to drag your roads layer above the Google layer to make it visible above the background
layer. It may also be necessary to zoom to the extent of the roads layer to re-center the map.

10.2.3 ‘J Follow Along: The GeoSearch Plugin

= Start a new map with no datasets.

= Open the Plugin Manager and filter for the GeoSearch Plugin and click Install Plugin to install it.
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8,06 Plugins | All (178)
& All Search |geos .
E51 Installed 7 GeoSearch
1 Geospatial Simulation ceosearch
2% Notinstalled o HTP Geoprocessor
$% Settings " OpenGeo Explorer Search location by words like google map; Calculate

Distance between two points on mapCanvas.(0.05.00)

WRIXNIX

1 rating votel(s)
8356 downloads
Tags: maptool
More info: homepage tracker code repository

Author: Walter Tsui

Available version: 0.06.00 (in QGIS Official Plugin Repository)

Upgrade all [ Install plugin |

| Help | | Close |

= Close the Plugin Manager.

= You can now use the GeoSearch plugin to search for placenames. Click on Plugins —> GeoSearch Plugin
—> GeoSearch to open the GeoSearch dialog.

4k Manage and Install Plugins... | QGIS 2.0.1-Dufour
= e g L & B B =
l:(} @ m o« ﬁ') &q & Python Console c X ‘&“’ SRy g & My
A Cﬁ & m S ‘JJ GeoSearch P~ - GeoSearch
)

— Openlayers plugin

= Search for Swellendam in the GeoSearch Dialog to locate it on your map:
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806 : e OeOSearch

Point Distance

Geocod Addres:

[ CoogleV3 | Iswellendam|

I Search

Geocod Latituds Longitut

[ CoogleV3 3] | | | | [Dm Map] _

Result [V Exact One Res

Double Click below items t

Search On Coogle Wek

(u'Swellendam, South Africa’, (-34.0166667, 20.4333333))

10.2.4 In Conclusion

There are many useful plugins available for QGIS. Using the built-in tools for installing and managing these

plugins, you can find new plugins and make optimum use of them.

10.2.5 What’s Next?

Next we’ll look at how to use layers that are hosted on remote servers in real time.

10.2. Lesson: Useful QGIS Plugins
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cApiTuLo 11

Module: Recursos Online

Cuando consideramos fuentes de datos para un mapa, no hay necesidad de ser restrictivos a datos que has guardado
en el ordenador en el que trabajas. Hay fuentes de datos online que puedes cargar desde y mientras estés conectado
a Internet.

En este médulo, cubriremos dos tipos de servicios GIS basados en web: Servicios de Mapeado Web (WMS) y
Servicios de Elementos Web (WFES).

11.1 Lesson: Web Mapping Services

A Web Mapping Service (WMS) is a service hosted on a remote server. Similar to a website, you can access it as
long as you have a connection to the server. Using QGIS, you can load a WMS directly into your existing map.

From the lesson on plugins, you will remember that it’s possible to load a new raster image from Google, for
example. However, this is a once-off transaction: once you have downloaded the image, it doesn’t change. A
WMS is different in that it’s a live service that will automatically refresh its view if you pan or zoom on the map.

The goal for this lesson: To use a WMS and understand its limitations.

11.1.1 vl Follow Along: Loading a WMS Layer

For this exercise, you can either use the basic map you made at the start of the course, or just start a new map and
load some existing layers into it. For this example, we used a new map and loaded the original places and landuse
layers and adjusted the symbology:
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000 QGIS 2.0.1-Dufour
DNEBRBORNISL,L 28 P LA LAR & 8 B & BE =0 5o A N
4 v L. 3 a < @d [ag] =y = o) ) e
[~ &7 é - o ‘;.4
- —
'ﬂ m"].m.g
.Cl
VA
»
@
Q
%
Voo
P

=N Gowser |

Ready There is a new plugin available [§§] Coordinate: 20.4298,-34.0123 Scale (124229 -] /] 4 Render EPSC:4326 [ |

= [oad these layers into a new map, or use your original map with only these layers visible.

= Before starting to add the WMS layer, first deactivate “on the fly” projection. This may cause the layers to
no longer overlap properly, but don’t worry: we’ll fix that later.

= To add WMS layers, click on the Add WMS Layer button:

Remember how you connected to a SpatiaLite database at the beginning of the course. The landuse, places, and
water layers are in that database. To use those layers, you first needed to connect to the database. Using a WMS is
similar, with the exception that the layers are on a remote server.

= To create a new connection to a WMS, click on the New button.

You’ll need a WMS address to continue. There are several free WMS servers available on the Internet. One of
these is terrestris, which makes use of the OpenStreetMap dataset.

= To make use of this WMS, set it up in your current dialog, like this:
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Add Layer(s) from a Server

.m Layer Order | Tilesets | Server Search |

|8 086 Create a new WMS connection ' n__l
gis-lab Connection details .
Caonnect \ Add default servers
Comest (M :
ID &
v (l 1 URL |ht‘tpu’.l’ows,terresiris.defosmfservice |
2
If the service requires basic authentication, enter a user name and
optional password
User name | |
Password | |
mage encoding
Referer | |
| ()PNG () || lgnore GetMap URI reported in capabilities ‘
Coordinate Refe || Ignore GetFeaturelnfo URI reperted in capabilities

[ | lgnore axis orientation (WMS 1.3/ WMTS)
Layer nemsg E [ | Invert axis arientation
Tile size . [ | Smoath pixmap transform
Feature limit fo

WGS 84 [ Hep | Cancel | [ OK |
| 7

_Help | [ Add | ~ Close

1 Layer(s) selected

= The value of the Name field should be terrestris.
= The value of the URL field should be http://ows.terrestris.de/osm/service.

» Click OK. You should see the new WMS server listed:
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| terrestris .

i-mq[ New J[ Edit J[ Delete ] [ Load J[ Save ] [ Add default servers ]

ID | Name | Title | Abstract

Image encoding

[
Options
Layer name [
Tile size [

Feature limit for GetFeatureinfo

(Moo ) ((Add ]

Ready

= Click Connect. In the list below, you should now see these new entries loaded:

[ terrestris B J

M[ New J[ Edit J[ Delete ] [ Load J[ Save ] [ Add default servers ]

| Title | Abstract
OpenStreetMap WMS Deutschland
OSM-WMS OpenStreetMap WMS - by terrestris

mage encoding

[ ()PNG () JPEG (3)GIF

Options (0 coordi reference sy available)

Layer name [
Tile size [

Feature limit for GetFeatureinfo

((Helo ) (Add ]

Select layer(s)

These are all the layers hosted by this WMS server.
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= Click once on the OSM-WMS layer. This will display its Coordinate Reference System:

808 Add Layer(s) from a Server
Layer Order = Tilesets = Server Search }
[ terrestris ;]
E_w_i [ New ] [ Edit ] [ Delete ] [ Load ] [ Save ] [ Add default servers ]
'ID A [ Name Title Abstract |
v 0 OpenStreetMap WMS Deutschland

OSM-WMS OpenStreetMap WMS - by terrestris

Image encoding

' ()PNG ()JPEG () GIF

Coordinate Reference System (13 available)

Layer name | OSM-WMS

Tile size |

Feature limit for GetFeaturelnfo
WGS 84

“Help | [ Add

1 Layer(s) selected

Since we’re not using WGS 84 for our map, let’s see all the CRSs we have to choose from.
= Click the Change button. You will see a standard Coordinate Reference System Selector dialog.

= We want a projected CRS, so let’s choose WGS 84 / Psuedo Mercator.
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8.0.6 Coordinate Reference System Selector

Define this layer's coordinate reference system:
This layer appears to have no projection specification. By default, this layer will now have its projection set to that of the project, but you may override this by selecting
a different projection below.

Filter
Recently used coordinate reference systems
Coordinate Reference System Authority ID
WGS 84 EPSG:4326
Coordinate reference systems of the world || Hide deprecated CRSs
Ceordinate Reference System Authority |D
WGS 84 EPSG:4326
v [ Projected Coordinate Systems
v Cassini
DHDN / Soldner Berlin EPSG:3068
w Lambert Azimuthal Equal Area
ETRS89 / ETRS-LAEA EPSG:3035
v Mercator
Google Mercator EPSG:800913
WGS 84 / Pseudo Mercator EPSG:3857
v Transverse Mercator
DHDN / 3-degree Gauss zone 3 (deprecated) EPSG:31463
DHDN / Gauss-Kruger zone 2 EPSG:31468
DHDN / Gauss-Kruger zone 3 EPSG:31467
Selected CRS: WGS 84 / Pseudo Mercator

+proj=merc +a=6378137 +b=6378137 +lat_15=0.0 +lon_0=0.0 +x_0=0.0 +y_0=0 +k=1.0 +units=m +nadgrids=@null +no_defs

= Click OK.
= Click Add and the new layer will appear in your map as OSM-WMS.
= In the Layers list, click and drag it to the bottom of the list.

You will notice that your layers aren’t located correctly. This is because “on the fly” projection is disabled. Let’s
enable it again, but using the same projection as the OSM-WMS layer, which is WGS 84 / Pseudo Mercator.

= Enable “on the fly” projection.

= In the CRS tab (Project Properties dialog), enter the value pseudo in the Filter field:
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.8.0.68 . ’ Project Properties
Coordinate Reference System (CRS)
[ Enable 'on the fly' CRS transformation

CRS
S

Filte d

U—_lhj Identify layers er I pseudo “a I
Recently used coordinate reference systems

@’ Default styles Coordinate Reference System Authority ID

WGS 84 / Pseudo Mercator EPSG:3857
@ OWS server

Macras

Coordinate reference systems of the world [ | Hide deprecated CRSs

Coordinate Reference Systermn Authority ID
v i Projected Coordinate S)
¥ Mercator

WGS 84 / Pseudo Mercator EPSG:3857

Selected CRS: WGS 84 / Pseudo Mercator

+proj=merc +a=6378137 +b=6378137 +lat_ts=0.0 +lon_0=0.0 +x_0=0.0 +y_0=0 +k=1.0 +units=m
+nadgrids=@null +no_defs

» Choose WGS 84 / Pseudo Mercator from the list.
= Click OK.

= Now right-click on one of your own layers in the Layers list and click Zoom to layer extent. You should see
the Swellendam area:
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60606 QGIS 2.0.1-Dufour - wms-map.

Do B & IS L L A RPO QAR & 6 5 e BE =052 10 B
00 Layers

.

wﬂ 9 landuse

& I osmwus

HSLEHBINSR

N Govser

1781281 of 1761291 bytes of map downloaded. Thera i 2 new olugin avaiade [§] Coordinate: 227207, -4062708 Scale 14718z 1v) 3] O Fender EPSG3857 @)1

Note how the WMS layer’s streets and our own streets overlap. That’s a good sign!

The nature and limitations of WMS

By now you may have noticed that this WMS layer actually has many features in it. It has streets, rivers, nature
reserves, and so on. What’s more, even though it looks like it’s made up of vectors, it seems to be a raster, but you
can’t change its symbology. Why is that?

This is how a WMS works: it’s a map, similar to a normal map on paper, that you receive as an image. What
usually happens is that you have vector layers, which QGIS renders as a map. But using a WMS, those vector
layers are on the WMS server, which renders it as a map and sends that map to you as an image. QGIS can display
this image, but can’t change its symbology, because all that is handled on the server.

This has several advantages, because you don’t need to worry about the symbology. It’s already worked out, and
should be nice to look at on any competently designed WMS.

On the other hand, you can’t change the symbology if you don’t like it, and if things change on the WMS server,
then they’ll change on your map as well. This is why you sometimes want to use a Web Feature Service (WES)
instead, which gives you vector layers separately, and not as part of a WMS-style map.

This will be covered in the next lesson, however. First, let’s add another WMS layer from the terrestris WMS
Server.

11.1.2 V Try Yourself

= Hide the OSM-WSM layer in the Layers list.

= Add the “ZAF CGS 1M Bedrock Lithostratigraphy” WMS server at this URL:
http://196.33.85.22/cgi-bin/ZAF_CGS_Bedrock_Geology/wms

= Load the BEDROCKGEOLOGY layer into the map (use the Add WMS Layer button as before). Remember
to check that it’s in the same WGS 84 / World Mercator projection as the rest of your map!

= You might want to set its Encoding to JPEG and its Tile size option to 200 by 200, so that it loads faster:
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8.0.08 Add Layer(s) from a Server
Layer Order | Tilesets | Server Search |
[ bedrock B

[ Connect || Mew || Edit || Delete | | Load || Save | [ Add default servers |
D Name Title Abstract

BEDROCKG... ZAF CGS1... The 1:1 m digital geclogical map covering the whole of the Republic of South Africa is available in this OGC WMS ...

k1 ZAF_CGS_1... ZAFCGS1:... ZAF CGS 1:1M Bedrock Lithostratigraphy

Image encoding
()PNG ()PNGB (&)JPEG () GIF () TIFF

Coordinate Reference System (1 available)

Layer name |BE DROCKGEOLOGY

|
Tile size |ZOU | |2(!U\ |
Feature limit for GetFeaturelnfo ‘10 ‘
WGS 84 [ Change ... ]

| Help | | Add |

| Close |

1 Layer(s) selected

/'

Check your results

11.1.3 v Try Yourself

= Hide all other WMS layers to prevent them rendering unnecessarily in the background.
= Add the “OGC” WMS server at this URL: http://ogc.gbif.org:80/wms
= Add the bluemarble layer.

Check your results

1114 0 Try Yourself

Part of the difficulty of using WMS is finding a good (free) server.

» Find a new WMS at spatineo.com (or elsewhere online). It must not have associated fees or restrictions, and
must have coverage over the Swellendam study area.

Remember that what you need in order to use a WMS is only its URL (and preferably some sort of descrip-
tion).

Check your results
11.1.5 In Conclusion

Using a WMS, you can add inactive maps as backdrops for your existing map data.

11.1.6 Further Reading

= gpatineo.com
= Geopole.org

= OpenStreetMap.org list of WMS servers
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11.1.7 What’s Next?

Now that you’ve added an inactive map as a backdrop, you’ll be glad to know that it’s also possible to add features
(such as the other vector layers you added before). Adding features from remote servers is possible by using a
Web Feature Service (WES). That’s the topic of the next lesson.

11.2 Lesson: Web Feature Services

A Web Feature Service (WFS) provides its users with GIS data in formats that can be loaded directly in QGIS.
Unlike a WMS, which provides you only with a map which you can’t edit, a WFS gives you access to the features
themselves.

The goal for this lesson: To use a WES and understand how it differs from a WMS.

11.2.1 “ Follow Along: Loading a WFS Layer

= Start a new map. This is for demo purposes and won’t be saved.
= Ensure that “on the fly” re-projection is switched off.

» Click the Add WF'S Layer button:

= Click the New button.

» In the dialog that appears, enter the Name as nsidc.org and the URL as
http://nsidc.org/cgi-bin/atlas_south?version=1.1.0.

808 Create a new WFS connection

Connection details

MName ‘nsidc.org |

URL | http://nsidc.org/egi-bin/atlas_south 2version=1.1.0 |

If the service requires basic authentication, enter a user name and
optional password

User name | |

Password | |

| Help | | Cancel | [ OK |

= Click OK, and the new connection will appear in your Server connections.

= Click the Connect. A list of the available layers will appear:

274 Capitulo 11. Module: Recursos Online



QGIS Training Manual, Publicacion 2.0

8.0.8

Add WFS Layer from a Server

Server connections

[ nside.org

[ Connect | | New | | Edit | | Delete |

Filter: |

| Title

Antarctic ice shelves

Antarctic continent

Antarctic islands

land (excluding Antarctica)

Antarctic suface elevation contours
glaciers

glacier outlines

coastlines (excluding Antarctica)
Antarctic coastline (includes ice shelves)
Antarctic grounding line (excludes ice shel...
Antarctic island coastlines

countries (excluding Antarctica)
Antarctica border

Antarctic island coastlines

Antarctic Polar Front

International Date Line

Antarctic megadunes

Antarctic permanent research stations
Antarctic ice core locations

South Pole, Geoaraphic

¥ Name

antarctic_ice_shelves_fill
antarctic_continent
antarctic_islands
land_excluding _antarctica
antarctica_elevation_contours
glaciers

glacier_oullines
coastlines_excluding_antarctica
antarctic_ice_shelves_outline
antarctic_coastling
antarctic_islands_coastlines

country_borders_excluding_antar...

antarctica_country_border
antarctica_islands_coastlines
antarctic_polar_front
international_date_line
antarctic_megadunes
antarctic_research_stations
antarctic_ice_cores
south_pole_aecaraphic

Bohlander, J.and T. 5...  [¥]
Bohlander, J.and T. S...  [¥]
Center for Internation... [
Liu, H., K. Jezek, B.L... [¥]
National Imagery and...  [¥]
Armstrong, R., B. Ra... [+]
Center for Internation... [V
Bohlander, J. and T. S...  [¥]
Bohlander, J.and T. S...  [¥]
Bohlander, J.and T. S... [
Center for Internation... [V
Bohlander, J. and T. S...  [¥]
Bohlander, J. and T. S... [
Orsi, A. and Ryan, U. ... |
National Geographic ...  [¥]
Bohlander, J.and T. S...  [¥]
Wikipedia contributor... [
Maurer, J. compiler. 2... [V
Labels the location of ...

Cache Feature

Filter

|| Use title for layer name
“Coordinate reference system

EPSG:3031

| Help | | Add | | Buildquery |

» Find the layer south_poles_wfs.

= Click on the layer to select it:

8.0.6

Add WFS Layer from a Server

Change ...

| Close |

Server connections

l nside.org

ar

M | New | [ Edit | [ Delete

Load Save

Filter: | |
Title ¥ | Name Abstract Cache Feature Filter

glacier outlines glacier_outlines Armstrong, R., B. Ra...

coastlines (excluding Antarctica) coastlines_excluding_antarctica Center for Internation... [V
Antarctic coastline (includes ice shelves) antarctic_ice_shelves_outline Bohlander, J.and T. S...  [¥]
Antarctic grounding line (excludes ice shel... antarctic_coastline Bohlander, J. and T. S... [¥]
Antarctic island coastlines antarctic_islands_coastlines Bohlander, J. and T. S...  [¥]
countries (excluding Antarctica) country_borders_excluding_antar... Center for Internation... [+
Antarctica border antarctica_country_border Bohlander, J.and T. S...  [¥]
Antarctic island coastlines antarctica_islands_coastlines Bohlander, J. and T. S... [V
Antarctic Polar Front antarctic_polar_front Orsi, A. and Ryan, U. ... ¥
International Date Line international_date_line National Geographic ... [V
Antarctic megadunes antarctic_megadunes Bohlander, J.and T. S...  [¥]
Antarctic permanent research stations antarctic_research_stations Wikipedia contributor... [V
Antarctic ice core locations antarctic_ice_cores Maurer, J. compiler. 2... V]
South Pole, Geographic south_pole_geographic Labels the location of ... [¥]
South Pole, Magnetic south_pole_magnetic McClean, S. 24 Janu... [V
South Pole, Geomagnetic south_pole_geomagnetic McClean, 8. 24 Janu... [V
South Pole of Inaccessibility south_pole_inaccessibility Wikipedia contributor... [
South Pole of Cold south_pole_of_cold Wikipedia contributor... [+
South Poles abel - o

|| Use title for layer name
“Coordinate reference system

EPSG:3031

| Help | | Add | | Buildquery |

Change ...

| Close |
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= Click Add.

It may take a while to load the layer. When it has loaded, it will appear in the map. Here it is over the outlines of
Antarctica (available on the same server, and by the name of antarctica_country_border):

[eX:Xe) QIS - south_poles.
DEBRBOROS AL AAPLL/LRE & @ F K& BE =0 % T BY
P/ BB g0 "S@ysesas @8

o
;
LR

s 888 %A

o

. Coordinate: -2098122,1934512 | Scale (13,820,662~ [%/| M Render EPSG:3031 (@] [4]

How is this different from having a WMS layer? That will become obvious when you see the layers’ attributes.

= Open the south_poles_wfs layer’s attribute table. You should see this:

&

Geographic South Pole
Magnetic South Pole {2005)
Geomagnetic South Pole (2005)
South Pole of Inaccessibility
South Pole of Cold

k¢ Show All Features .

Since the points have attributes, we are able to label them, as well as change their symbology. Here’s an example:
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066 QGIS - south_poles
|0 SRS L L P RPLL/LRS & 6B p & B E @ Ty B %
| 2. “mse s @8
00 Lyes
Vs e poles_wfs B N
B i L
B |+ @5 antarctica_county_border oS3
<, G g
2 { \
s )
@ \
Q - \
! 7 \
& i T
{ [
% A\ |
Von :
)

J§outh Pole of Inaccessibility

] eographic South Pole

_Geomagnetic South Pole (2005)
" 7South Pole of Cold v

NS Valiad _Magnetic South Pole (2005)

{ Layers BRI

| Coordinate: 1409733,-1251343 Scale (13,820,662~ || ¥ Render EPSG:3031 (@) (4, p

= Add labels to your layer to take advantage of the attribute data in this layer.

Differences from WMS layers

A Web Feature Service returns the layer itself, not just a map rendered from it. This gives you direct access to the
data, meaning that you can change ts symbology and run analysis functions on it. However, this is at the cost of
much more data being transmitted. This will be especially obvious if the layers you’re loading have complicated
shapes, a lot of attributes, or many features; or even if you’re just loading a lot of layers. WES layers typically take
a very long time to load because of this.

11.2.2 % Follow Along: Querying a WFS Layer

Although it is of possible to query a WFS layer after having loaded it, it’s often more efficient to query it before
you load it. That way, you’re only requesting the features you want, meaning that you use far less bandwidth.

For example, on the WES server we’re currently using, there is a layer called countries (excluding Antarctica).
Let’s say that we want to know where South Africa is relative to the south_poles_wfs layer (and perhaps also the
antarctica_country_border layer) that’s already been loaded.

There are two ways to do this. You can load the whole countries ... layer, and then build a query as usual once it’s
loaded. However, transmitting the data for all the countries in the world and then only using the data for South
Africa seems a bit wasteful of bandwidth. Depending on your connection, this dataset can take several minutes to
load.

The alternative is to build the query as a filter before even loading the layer from the server.

= In the Add WFS Layer ... dialog, connect to the server we used before and you should see the list of available
layers.

= Double-click next to the countries ... layer in the Filter field, or click Build query:
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8086

Add WFS Layer from a Server

Server connections

| nsidc.org

Load Save

Filter: |

Tl | Name
Antarctic ice shelves

Antarctic continent

Antarctic islands

land (excluding Antarctica)

Antarctic suface elevation contours
glaciers

glacier outlines

coastlines (excluding Antarctica)
Antarctic coastline (includes ice shelves)
Antarctic grounding line (excludes ice s...
Antarctic island coastlines

antarctic_islands
land_excluding_antarctica
antarctica_elevation_contours
glaciers

glacier_outlines
coastlines_excluding_antarctica
antarctic_ice_shelves_outline

Antarctic island coastlines
Antarctic Polar Front
International Date Line
Antarctic megadunes
Antarctic permanent research stations
Antarctic ice core locations
South Pole, Geographic
South Pole, Magnetic

South Pole, Geomagnetic
South Pole of Inaccessibility
South Pole of Cold

South Poles

antarctic_polar_front
international_date_line
antarctic_megadunes
antarctic_research_stations
antarctic_ice_t
south_pole_geographic
south_pole_magnetic
south_pole_geomagnetic
south_pole_inaccessibility
south_pole_of_cold
south_poles_wfs

Abstract
Bohlander, ). and T....
Bohlander, ). and T.

Cache Feature Filter

Liu, H., K. Jezek, B.

National Imagery an...
Armstrong, R., B. R.
Center for Internal
Bohlander, J. and T.
Bohlander, J. and T.
Bohlander, J. and

Bohlander, J. and T.
Orsi, A. and Ryan, U
Mational Geograp
Bohlander, J. and T.
Wikipedia contribut...
Maurer, ). compiler...
Labels the location
McClean, S. 24 Janu
McClean, S. 24 Janu

AEERAERRAECREEERARERAREEREE

Labels the location ...

("] Use title for layer name
Coordinate reference system

EPSG:3031

Help Add Build query

Change ...

Close

= In the dialog that appears, build the query "Countryeng" = ’South Africa’:
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—————

Function list Selected function help

Search Field

Conditionals . ) .
Math Double click to add field name to expression string.

Conversions Right-Click on field name to open context menu sample value

Date and Time loading options.
String =
Color L Note:

Ceometry Loading field values from WFS layers isn't supported, before the

Record layer is actually inserted, ie. when building queries.
Recent (generic)

Fields and Values
Count
Iso3v10
Unsdcode

¥ Operators

4 Y VY YVYYVYVYYY

"Countryeng" = 'South Africa’

Output preview: 0

[ Cancel | (0K

= It will appear as the Filter value:
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8086

Add WFS Layer from a Server

Server connections

| nsidc.org

Antarctic ice shelves

Antarctic continent

Antarctic islands

land (excluding Antarctica)

Antarctic suface elevation contours
glaciers

glacier outlines

coastlines (excluding Antarctica)
Antarctic coastline (includes ice shelves)

Antarctic island coastlines
countries (excluding Antarctica)
Antarctica border

Antarctic island coastlines
Antarctic Polar Front
International Date Line
Antarctic megadunes

Antarctic permanent research stations
Antarctic ice core locations
South Pole, Geographic

South Pole, Magnetic

South Pole, Geomagnetic

South Pole of Inaccessibility
South Pole of Cold

South Poles

Antarctic grounding line (excludes ice s...

antarctic_ice_shelves_fill
antarctic_continent
antarctic_islands
land_excluding_antarctica
antarctica_elevation_contours
glaciers

glacier_outlines
coastlines_excluding_antarctica
antarctic_ice_shelves_outline
antarctic_coastline
antarctic_islands_coastlines

_borders_excluding_antar...

antarctica_country_border
antarctica_islands_coastlines
antarctic_polar_front
international_date_line
antarctic_megadunes
antarctic_research_stations
antarctic_ice_cores
south_pole_geographic
south_pole_magnetic
south_pole_geomagnetic
south_pole_inaccessibility
south_pole_of_cold
south_poles_wfs

| New | [ Edit | | Delete | | Load | | Save |
Filter: |
Title ¥ | Name Abstract Cache Feature Filter

Bohlander, ). and T....
Bohlander, ). and T....
Bohlander, J. and T....
Center for Internati...
Liu, H., K. Jezek, B. ...
National Imagery an...
Armstrong, R., B. R...
Center for Internati...
Bohlander, J. and T....
Bohlander, J. and T....

Bohlander, J. and

Center for Internati
Bohlander, J. and T.
Bohlander, J. and T.
Orsi, A. and Ryan,

Mational Geogra
Bohlander, J. and T.

Wikipedia contribut...
Maurer, J. compiler..

Labels the location ...
McClean, S. 24 Janu..
McClean, S. 24 Janu...
Wikipedia contribut...
Wikipedia contribut...
Labels the location ...

th Africa'

ARAAAEAEEEAEAYCAERERERAREE

("] Use title for layer name
Coordinate reference system

EPSG:3031

| Help | | Add | | Build query |

| Change ... |

[ Close |

= Click Add with the countries layer selected as above. Only the country with the Countryeng value of

South Africa will load from that layer:

QGIS - south_poles

DEBELR 0SS ARAPAPLLKHERE & @B e BE &0 30 1 BY
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g\‘}.u\v\ﬂ/\/\/’);;agneu( South Pole (2005)
Browser |

-3493458.37,-2251496.19 : 3585676.58,2266270.16

| Coordinate:

8723088,3505513

Scale 30,918,228+ & M Render EPSG:3031 @ /)

z

You don’t have to, but if you tried both methods, you’ll notice that this is a lot faster than loading all the countries

before filtering them!

Notes on WFS availability

It is rare to find a WFS hosting features you need, if your needs are very specific. The reason why Web Feature
Services are relatively rare is because of the large amounts of data that must be transmitted to describe a whole
feature. It is therefore not very cost-effective to host a WFES rather than a WMS, which sends only images.
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The most common type of WES you’ll encounter will therefore probably be on a local network or even on your
own computer, rather than on the Internet.

11.2.3 In Conclusion
WES layers are preferable over WMS layers if you need direct access to the attributes and geometries of the layers.

However, considering the amount of data that needs to be downloaded (which leads to speed problems and also a
lack of easily available public WES servers) it’s not always possible to use a WFS instead of a WMS.

11.2.4 What’s Next?

Next, you’ll see how to use QGIS as a frontend for the famous GRASS GIS.
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CAPiTULO 12

Module: GRASS

GRASS (Sistema de Soporte de Andlisis para Recursos Geograficos) es un GIS de cédigo libre muy conocido con
un amplio abanico de funciones GIS. Su primer lanzamiento fue en 1984 y desde entonces ha visto mucha mejora
y funcionalidad adicional. QGIS te permite hacer uso directo de las més potentes herramientas GIS de GRASS.

12.1 Lesson: GRASS Setup

Using GRASS in QGIS requires you to think of the interface in a slightly different way. Remember that you’re
not working in QGIS directly, but working in GRASS via QGIS.

The goal for this lesson: To begin a GRASS project in QGIS.

12.1.1 V Follow Along: Start a New GRASS Project

To launch GRASS from within QGIS, you need to activate it as with any other plugin. First, open a new QGIS
project.

= In the Plugin Manager, enable GRASS in the list:
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808 Plugin Manager

] Plugins > Installed (23)
F : Installed
. Search |

l. Coordinate Capture
DB Manager G RASS ﬂ.
% Dxt2Shp Converter
oVis GRASS layer
b {Tools
GdalTools
Georeferencer GDAL
Globe
, GPS Tools
Heatmap

4 InaSAFE-Test
&1 Interpolation plugin

\ OfflineEditing

&, Oracle Spatial GeoRaster

# Processing

(@ Raster Terrain Analysis plugin
. Road graph plugin
¥ Spatial Query Plugin
g SPIT
£, SQL Anywhere plugin
H Topology Checker
¥, Zonal statistios plugin

‘ in: (s) names () descriptions () tags () authors

X
z [}
¢z
OO0ORO
!

L i
Invalid
]

é\é} Settings

&
> R R ]

Category: Plugins

Installed version: Version 0.1 (in
/Applications/QGIS.app/Col /. Plugl sl in.sa)

Upgrade all Uninstall plugin Reinstall plugin

Help Close |

The GRASS toolbar will appear:

(O T e W W W,

Before you can use GRASS, you need to create a mapset. GRASS always works in a database environment, which
means that you need to import all the data you want to use into a GRASS database.

= Click on the New mapset button:

1A

You’ll see a dialog explaining the structure of a GRASS mapset.
= Create a new directory called grass_db in exercise_data.

= Set it as the directory that will be used by GRASS to set up its database:
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GRASS Database

Select existing directory or create a new one:

Database: I.r‘l.,lsers.-‘gaorgainuiru'D-esklop:‘sii&nfqgis.’grass_db

GRASS data are stored in ree Example directory tree:
structura. The GRASS

databass is the top-level directary | | Tree
in this tree structure.

| Comment
w OurDatabase Database
v Mexico Location 1
PERMANENT System mapset
Alejandra User's mapset
Juan User's mapset
¥ MNew Zealand Location 2
PERMANENT System mapset
Cimrman User's mapset

= Click Next.

GRASS needs to create a “location”, which describes the maximum extents of the geographic area you’ll be
working in.

= Call the new location South_Africa:
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(") Select location (

(s) Create new location |SouthAfrica

The GRASS location is & collection of maps for & particular territory or project.

= Click Next.

= We’ll be working with WGS 84, so search for and select this CRS:
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808 " New Mapset - |

Projection
Coordinate system

O Mot defined

(») Projection

Filter | 4326
Recently used coordinate reference systems

Coordinate Referance System | Authority 1D
WGS 84 EPSG:4326

Coordinate reference systems of the world [ | Hide deprecated CRSs

Coordinate Reference System | Authority ID
v 3 Geographic Coordinate S...

WGS 84 EPSG:4328

Selected CRS: WGS 84

+proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs +towgsB84=0,0,0

< Back ] [ Next >

= Click Next.

= Now select the region South Africa from the dropdown and click Set:
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8.0 .8 New Mapset

Default GRASS Region

N [21.27

[ |45.9

[ Set current QGIS extent | [ South Africa

The GRASS region defines a workspace for raster madules. The detfault region s valid for one location. it is possible to
set a difarant region in each magset. It is possible 1o change the default location region |ater.

[{Back J [ Next:-]

= Click Next.

= Create a mapset, which is the map file that you’ll be working with.
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(8.0 6 New Mapset

Mapset

Mew mapset: |grass_mapﬁet

The GRASS mepsat is a collection of maps used by one user. A user can read maps from all mapsats in the location but
e can open for writing only his mapset (owned by user).

< Back ] [ Next >

Once you’re done, you’ll see a dialog asking you to confirm that the settings it displays are correct.
= Click Finish.
= Click OK on the success dialog.

12.1.2 0 Follow Along: Loading Vector Data into GRASS

You’ll now have a blank map. To load data into GRASS, you need to follow a two-step process.

= Load data into QGIS as usual. Use the roads.shp dataset (found under
exercise_data/epsg4326/) for now.

= As soon as it’s loaded, click on the GRASS Tools button:

12.1. Lesson: GRASS Setup 289



QGIS Training Manual, Publicacion 2.0

A

= In the new dialog, select Modules list.
= Find the vector import tool by entering the term v.in.ogr.qggis in the Filter field.

The v stands for “vector”, in means its a function to import data into the GRASS database, ogr is the software
library used to read vector data, and ggis means that the tool will look for a vector from among the vectors
already loaded into QGIS.

= Once you’ve found this tool, click on it to bring up the tool itself:

69,00 s CRASS JTool s SouthAfTica (00es5. Mans ol ——————

{ Modules Tree Modules List Browser

Module: vin.ogr.qgis

Opﬁons Output | Manual |

Loaded layer

Select a layer

Password

Name for output vector map

[ Show advanced options >> |

View output

= Set the loaded layer to roads and its GRASS version’s name to g_roads to prevent confusion.
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0 06 GRASS Tools: SouthAfrica/grass_mapset

Il Modules Tree Modules List Browser
Opﬁons Output | Manual |

Maodule: vin.ogr.ggis

Loaded layer

[ roads

ar

Password

Mame for output vector map

g_roads

| 8how advanced options >>

| Run | View output | Close |

ey
" —

Nota: & Note the extra import options provided under Advanced Options. These include the ability to add a
WHERE clause for the SQL query used for importing the data.

Click Run to begin the import.

When it’s done, click the View output button to see the newly imported GRASS layer in the map.

Close first the import tool (click the Close button to the immediate right of View output), then close the
GDAL Tools window.

Remove the original roads layer.

Now you are left with only the imported GRASS layer as displayed in your QGIS map.

12.1.3 ﬂ Follow Along: Loading Raster Data into GRASS
Recall that our DEM is in the Projected CRS UTM 33S / WGS 84, but our GRASS project is in the Geographic
CRS WGS 84. So let’s re-project the DEM first.

» Load the srtm_41_19.t1if dataset (found under exercise_data/raster/SRTM/) into the QGIS
map as usual, using QGIS’ Add Raster Layer tool.
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= Re-project it using GDAL Warp tool (Raster — Projections — Warp (Reproject)), setting it up as shown:

8. 0.8 Warp (Repraoject)

[ | Batch mode (for processing whole directory)

Input file 'srtm_41_19 |~ | |

Output file tation/DEM_WGS84 | |

(¥ Source SRS [EPSG:32733 |

 Target SRS [EPSG:4326 |

(v Resampling method | Near

| | No data values 0
[ | Mask layer

[ | Memory used for caching 20MB
|| Resize

Width 3000 . Height 3000

[ | Use multithreaded warping implementation

[V Load into canvas when finished

gdalwarp -5_srs EPSG:A2733 -t_srs EPSG:4326 -r near -of
Tiff /Users/georgeirwin/Deskiop/sites/qgis/QGIS-
Documentation/source/docs/training_manual/exercise_datalra
ster/SATM/srtm_41_19.tif

[Users/georgeirwin/Desktop/sites/agis/QGIS-
AL i oc/agis/

| Help | | Close | [ OK |

= Save the raster under the same folder as the original, but with the file name DEM_WGS84 .t if. Once it
appears in your map, remove the srtm_41_19.tif dataset from your Layers list.

Now that it’s reprojected, you can load it into your GRASS database.
= Open the GRASS Tools dialog again.
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» Click on the Modules List tab.
= Search for r.in.gdal.ggis and double click the tool to open the tool’s dialog.
= Set it up so that the input layer is DEM_WGS84 and the output is g_dem.

e GRASS Tools: Southfrica/grass mapset -
{ Modules Tree | Modules List = Browser

':Em Qutput | Manual

Maodule: r.in.gdal.qgis

Loaded layer

DEM_WGSB4

Password

Mame for output raster map

|g_dem|

[_Shaw advanced options >> |

| View output |

» Click Run.
= When the process is done, click View output.

= Close the current tab, and then Close the whole dialog.
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QGIS 2.0.1-Dufour

DOBRBLDRNS AL HPLAERE & B p8 BE & 0 50 o BY

LI o)
£ B 8 (8 o (% OF 0F AR 6

00 s

Vals o o_roads
LN / W g_demw
@,
Iz
»
@
=)
N7
%
Vol
LS
[ Lovers EEETTD

20.03.34.28.:20.88,33.74 & Coordinate 20.4825,33.9893 Scale 105503 [+ & M Render EPSGi4326 @ |

= You may now remove the original DEM_WGS84 layer.

12.1.4 In Conclusion

The GRASS workflow for ingesting data is somewhat different from the QGIS method because GRASS loads its
data into a spatial database structure. However, by using QGIS as a frontend, you can make the setup of a GRASS
mapset easier by using existing layers in QGIS as data sources for GRASS.

12.1.5 What’s Next?

Now that the data is imported into GRASS, we can look at the advanced analysis operations that GRASS offers.

12.2 Lesson: GRASS Tools

In this lesson we will present a selection of tools to give you an idea of the capabilities of GRASS.

12.2.1 v Follow Along: Set Raster Colors

= Open the GRASS Tools dialog.
= Look for the r.colors.table module by searching for it in the Filter field of the Modules List tab.

= Open the tool and set it up like this:
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[ Modules Tree | Modules List | Browser |1/

: Madule: r.colors.table

l:ﬁm Qutput | Manual

Name of input raster map

| [ g_demw ( g_demw @grass_mapset )

Type of color table

| [ Color palette for Shuttle Radar Topography Mission elevation

When you run the tool, it will recolor your raster:
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=N Eovser

|| Coordinate: [ 204154360876 | Scale [1:105593 |- [$| (¥ Render EPSG:4326 (@

12.2.2 o Follow Along: Visualize Data in 3D
GRASS allows you to use a DEM to visualize your data in three dimensions. The tool you’ll use for this operates
on the GRASS Region, which at the moment is set to the whole extent of South Africa, as you set it up before.

= To redefine the extent to cover only our raster dataset, click this button:

When this tool is activated, your cursor will turn into a cross whe over the QGIS map canvas.
= Using this tool, click and drag a rectangle around the edges of the GRASS raster.
= Click OK in the GRASS Region Settings dialog when done.

» Search for the nviz tool:
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Modules Tree Modules List

Filter |m.-iz

® nviz
e 3D-Viewer (NVIZ)

= Set it up as shown:
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806 - GRASS Tools: SouthAfrica/grass_mapset
[ Modules Tree Modules List =~ Browser

e Qutput | Manual

Module: nviz

Name of raster map(s) for Elevation

[ g_demw ( g_demw @grass_mapset )

MName of raster map(s) for Color

[ g_demw ( g_demw @grass_mapset }

Name of vector lines/areas overlay map(s)

[ g_roads { g_roads @grass_mapset 1 line )

= Remember to enable both Use region of this map buttons to the right of the two raster selection dropdown
menus. This will allow NVIZ to correctly assess the resolution of the rasters.

= Click the Run button.

NVIZ will set up a 3D environment using the raster and vector selected. This may take some time, depending on
your hardware. When it’s done, you will see the map rendered in 3D in a new window:
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00680 NviZ

| F.. 4| Appeara... #|| Visua.. $| Script.. 4|

DRAW Il Clear [ Cancel

Automatically render display: [

Show features: | Main features...  : || Decorations... 2|

View method: (&) eye () center () fly none

height Z-exa
(Coerter | £ |dres 9
‘ ] 5633.3 0.0000
top
[ reset | s W
/ L | L i
perspective |15.0 twist |0.0

Kl

New center of view has been set

Experiment with the height, z-exag, and View method settings to change your view of the data. The navigation
methods may take some getting used to.

After experimenting, close the NVIZ window.

12.2.3 y Follow Along: The Mapcalc Tool

= Open the GRASS Tools dialog’s Modules List tab and search for calc.
» From the list of modules, select mmapcalc (not rmapcalculator, which is more basic).

= Start the tool.

The Mapcalc dialog allows you to construct a sequence of analyses to be performed on a raster, or collection of
rasters. You will use these tools to do so:

23 = = . '
B i & W= 4
In order, they are:
= Add map: Add a raster file from your current GRASS mapset.
= Add constant value: Add a constant value to be used in functions.

» Add operator or function: Add an operator or function to be connected to inputs and outputs.

» Add connection: Connect elements. Using this tool, click and drag from the red dot on one item to the
red dot on another item. Dots that are correctly connected to a connector line will turn gray. If the line or
dot is red, it is not properly connected!

» Select item: Select anitem and move selected items.

= Delete selected item: Removes the selected item from the current mapcalc sheet, but not from the
mapset (if it is an existing raster).
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Using these tools:

= Construct the following algorithm:

'Tree\ModulssIJsi\Bmwser_

iﬁi\i‘ﬁi@iﬁﬁ-

Output | altitude_range|

= When you click Run, your output should look like this:
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GRASS Tools: SouthAfrica/grass_mapset

8086
| Modules Tree ~ Modules List ~ Browser _

Madule: .mapcalc
| Options Manual |

1000)))"

: B g

r.mapcalc "altitude_range = (((g_demw@grass_map:
Successtully finished

| Run | | Viewoutput | | Close |

» Click View output to see the output displayed in your map:

000 QGIS 2.0.1-Dufour - grass_map.
Y= TR NS L L LAPPL QAN & & N pE BEE =0 50 [, B»
|51 B /& < = Al =3 8 B B
B € QR® L Uy U8R MK DM AR

) [¥Y)  Ronder EPSGit025 ]

20.1498,:33.7427 Scale [1:105563

[95] Coordinate:

Browser

20.03,34.28 :20.88,38.74

This shows all the areas where the terrain is lower than 500 meters or higher than 1000 meters.
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12.2.4 In Conclusion

In this lesson, we have covered only a few of the many tools GRASS offers. To explore the capabilities of GRASS
for yourself, open the GRASS Tools dialog and scroll down the Modules List. Or for a more structured approach,
look under the Modules Tree tab, which organizes tools by type.
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Module: Assessment

Use your own data for this section. You will need:
= a point vector dataset of points of interest, with point names and multiple categories
= aline vector dataset of roads
= a polygon vector dataset of land use (using property boundaries)
= a visual-spectrum image (such as an aerial photograph)

= a DEM (downloadable from this URL if you don’t have your own)

13.1 Create a base map

Before doing any data analysis, you will need a base map, which will provide your analysis result with context.

13.1.1 Add the point layer

= Add in the point layer. Based on the level that you’re doing the course at, do only what is listed in the
appropriate section below:

v

= Label the points according to a unique attribute, such as place names. Use a small font and keep the labels
inconspicuous. The information should be available, but shouldn’t be a main feature of the map.

= Classify the points themselves into different colors based on a category. For example, categories could

LEINT3

include “tourist destination”, “police station”, and “town center”.

5
= Do the same as the i section.

= Classify the point size by importance: the more significant a feature, the larger its point. However, don’t
exceed the point size of 2. 00.

= For features that aren’t located at a single point (for example, provincial/regional names, or town names at
a large scale), don’t assign any point at all.
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= Don’t use point symbols to symbolize the layer at all. Instead, use labels centered over the points; the point
symbols themselves should have no size.

» Use Data defined settings to style the labels into meaningful categories.

= Add appropriate columns to the attribute data if necessary. When doing so, don’t create fictional data -
rather, use the Field Calculator to populate the new columns, based on appropriate existing values in the
dataset.

13.1.2 Add the line layer

= Add the road layer and then change its symbology. Don’t label the roads.

4

= Change the road symbology to a light color with a broad line. Make it somewhat transparent as well.

= Create a symbol with multiple symbol layers. The resulting symbol should look like a real road. You can
use a simple symbol for this; for example, a black line with a thin white solid line running down the center.
It can be more elaborate as well, but the resulting map should not look too busy.

= If your dataset has a high density of roads at the scale you want to show the map at, you should have two road
layers: the elaborate road-like symbol, and a simpler symbol at smaller scales. (Use scale-based visibility to
make them switch out at appropriate scales.)

= All symbols should have multiple symbol layers. Use symbols to make them display correctly.

» Do thesame asinthe =  section above.

= In addition, roads should be classified. When using realistic road-like symbols, each type of road should
have an appropriate symbol; for example, a highway should appear to have two lanes in either direction.

13.1.3 Add the polygon layer

= Add the land use layer and change its symbology.
v

= Classify the layer according to land use. Use solid colors.
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= Classify the layer according to land use. Where appropriate, incorporate symbol layers, different symbol
types, etc. Keep the results looking subdued and uniform, however. Keep in mind that this will be part of a
backdrop!

ELINT3

= Use rule-based classification to classify the land use into general categories, such as “urban”, “rural”, “nature
reserve”, etc.

13.1.4 Create the raster backdrop

= Create a hillshade from the DEM, and use it as an overlay for a classified version of the DEM itself. You
could also use the Relief plugin (as shown in the lesson on plugins).

13.1.5 Finalize the base map

= Using the resources you above, create a base map using some or all of the layers. This map should include
all the basic information needed to orient the user, as well as being visually unified / “simple”.

13.2 Analyze the data

= You are looking for a property that satisfies certain criteria.
= You can decide on your own criteria, which you must document.
= There are some guidelines for these criteria:
* the target property should be of (a) certain type(s) of land use
* it should be within a given distance from roads, or be crossed by a road

* it should be within a given distance from some category of points, like a hospital for example

1321 O, @

= Include raster analysis in your results. Consider at least one derived property of the raster, such as its aspect
or slope.

13.3 Final Map

= Use the Map Composer to create a final map, which incorporates your analysis results.

= Include this map in a document along with your documented criteria. If the map has become too vsually
busy due to the added layer(s), deselect the layers which you feel are the least necessary.

= Your map must include a title and a legend.
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Module: Conceptos de Base de Datos con PostgreSQL

Las Bases de Datos Relacionales son una parte importante de cualquier sistema GIS. en este médulo, aprenderas
sobre el concepto de Sistema de Manejo de Base de Datos Relacional (RDBMS) y utilizards PostgreSQL para crear
una nueva base de datos en la que guardar datos, asi como aprender sobre otras funciones tipicas de RDBMS.

14.1 Lesson: Introduction to Databases

Before using PostgreSQL, let’s make sure of our ground by covering general database theory. You will not need
to enter any of the example code; it’s only there for illustration purposes.

The goal for this lesson: To understand fundamental database concepts.

14.1.1 What is a Database?

A database consists of an organized collection of data for one or more uses, typically in digital form. - Wikipedia

A database management system (DBMS) consists of software that operates databases, providing storage, access,
security, backup and other facilities. - Wikipedia

14.1.2 Tables

In relational databases and flat file databases, a table is a set of data elements (values) that is organized using a
model of vertical columns (which are identified by their name) and horizontal rows. A table has a specified number
of columns, but can have any number of rows. Each row is identified by the values appearing in a particular column
subset which has been identified as a candidate key. - Wikipedia

id | name | age
e IS
1 | Tim | 20
2 | Horst | 88

(2 rows)

In SQL databases a table is also known as a relation.

14.1.3 Columns / Fields

A column is a set of data values of a particular simple type, one for each row of the table. The columns provide the
structure according to which the rows are composed. The term field is often used interchangeably with column,
although many consider it more correct to use field (or field value) to refer specifically to the single item that exists
at the intersection between one row and one column. - Wikipedia

A column:
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14.1.4 Records

A record is the information stored in a table row. Each record will have a field for each of the columns in the table.

2 | Horst | 88 <—-- one record

14.1.5 Datatypes

Datatypes restrict the kind of information that can be stored in a column. - Tim and Horst
There are many kinds of datatypes. Let’s focus on the most common:

= String - to store free-form text data

Integer - to store whole numbers

= Real - to store decimal numbers

= Date - to store Horst’s birthday so no one forgets
= Boolean - to store simple true/false values

You can tell the database to allow you to also store nothing in a field. If there is nothing in a field, then the field
content is referred to as a ‘null’ value:

insert into person (age) values (40);

select x from person;

Result:
id | name | age
e I
1 | Tim | 20
2 | Horst | 88
4 | | 40 <-- null for name
(3 rows)

There are many more datatypes you can use - check the PostgreSQL manual!

14.1.6 Modelling an Address Database

Let’s use a simple case study to see how a database is constructed. We want to create an address database.

Try Yourself i

Write down the properties which make up a simple address and which we would want to store in our database.

Check your results
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Address Structure

The properties that describe an address are the columns. The type of information stored in each column is its
datatype. In the next section we will analyse our conceptual address table to see how we can make it better!

14.1.7 Database Theory

The process of creating a database involves creating a model of the real world; taking real world concepts and
representing them in the database as entities.

14.1.8 Normalisation
One of the main ideas in a database is to avoid data duplication / redundancy. The process of removing redundancy
from a database is called Normalisation.

Normalization is a systematic way of ensuring that a database structure is suitable for general-purpose querying
and free of certain undesirable characteristics - insertion, update, and deletion anomalies - that could lead to a loss
of data integrity. - Wikipedia

There are different kinds of normalisation ‘forms’.
Let’s take a look at a simple example:

Table "public.people"

Column | Type | Modifiers
,,,,,,,,,, e
id | integer | not null default
| | nextval ('people_id_seq’ ::regclass)
\ |
name | character varying (50) |
address | character varying(200) | not null
phone_no | character varying |
Indexes:

"people_pkey" PRIMARY KEY, btree (id)

select % from people;

id | name | address | phone_no
——t e o
1 | Tim Sutton | 3 Buirski Plein, Swellendam | 071 123 123
2 | Horst Duester | 4 Avenue du Roix, Geneva | 072 121 122
(2 rows)

Imagine you have many friends with the same street name or city. Every time this data is duplicated, it consumes
space. Worse still, if a city name changes, you have to do a lot of work to update your database.

14.1.9 Try Yourself vl

Redesign the theoretical people table above to reduce duplication and to normalise the data structure.
You can read more about database normalisation here

Check your results
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14.1.10 Indexes

A database index is a data structure that improves the speed of data retrieval operations on a database table. -
Wikipedia

Imagine you are reading a textbook and looking for the explanation of a concept - and the textbook has no index!

You will have to start reading at one cover and work your way through the entire book until you find the information
you need. The index at the back of a book helps you to jump quickly to the page with the relevant information:

create index person_name_idx on people (name);

Now searches on name will be faster:

Table "public.people"

Column | Type | Modifiers
__________ S
id | integer | not null default
| | nextval ('people_id_seq’ ::regclass)
\ |
name | character varying(50) |
address | character varying(200) | not null
phone_no | character varying |
Indexes:

"people_pkey" PRIMARY KEY, btree (id)
"person_name_idx" btree (name)

14.1.11 Sequences

A sequence is a unique number generator. It is normally used to create a unique identifier for a column in a table.

In this example, id is a sequence - the number is incremented each time a record is added to the table:

id | name | address | phone_no
i R o fomm
1 | Tim Sutton | 3 Buirski Plein, Swellendam | 071 123 123
2 | Horst Duster | 4 Avenue du Roix, Geneva | 072 121 122

14.1.12 Entity Relationship Diagramming

In a normalised database, you typically have many relations (tables). The entity-relationship diagram (ER Dia-
gram) is used to design the logical dependencies between the relations. Consider our non-normalised people table
from earlier in the lesson:

select x from people;

id | name | address | phone_no
e e o o
1 | Tim Sutton | 3 Buirski Plein, Swellendam | 071 123 123
2 | Horst Duster | 4 Avenue du Roix, Geneva | 072 121 122

(2 rows)

With a little work we can split it into two tables, removing the need to repeat the street name for individuals who
live in the same street:

select » from streets;

id | name
e
1 | Plein Street

(1 row)
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and:

select x from people;

id | name | house_no | street_id | phone_no
——t—————— o o o
1 | Horst Duster | 4 | 1 | 072 121 122

(1 row)

We can then link the two tables using the ‘keys’ streets.id and people.streets_id.

If we draw an ER Diagram for these two tables it would look something like this:

People > Streets

The ER Diagram helps us to express ‘one to many’ relationships. In this case the arrow symbol show that one
street can have many people living on it.

Try Yourself &
Our people model still has some normalisation issues - try to see if you can normalise it further and show your
thoughts by means of an ER Diagram.

Check your results

14.1.13 Constraints, Primary Keys and Foreign Keys

A database constraint is used to ensure that data in a relation matches the modeller’s view of how that data should
be stored. For example a constraint on your postal code could ensure that the number falls between 1000 and
9999.

A Primary key is one or more field values that make a record unique. Usually the primary key is called id and is a
sequence.

A Foreign key is used to refer to a unique record on another table (using that other table’s primary key).
In ER Diagramming, the linkage between tables is normally based on Foreign keys linking to Primary keys.

If we look at our people example, the table definition shows that the street column is a foreign key that references
the primary key on the streets table:

Table "public.people"

Column | Type | Modifiers
___________ +_______________________+______________________________________
id | integer | not null default
| | nextval ('people_id_seq’ ::regclass)
name | character varying(50) |
house_no | integer | not null
street_id | integer | not null
| |

phone_no
Indexes:
"people_pkey" PRIMARY KEY, btree (id)

Foreign-key constraints:

"people_street_id_fkey" FOREIGN KEY (street_id) REFERENCES streets (id)

character varying
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14.1.14 Transactions

When adding, changing, or deleting data in a database, it is always important that the database is left in a good
state if something goes wrong. Most databases provide a feature called transaction support. Transactions allow
you to create a rollback position that you can return to if your modifications to the database did not run as planned.

Take a scenario where you have an accounting system. You need to transfer funds from one account and add them
to another. The sequence of steps would go like this:

= remove R20 from Joe
= add R20 to Anne
If something goes wrong during the process (e.g. power failure), the transaction will be rolled back.

14.1.15 In Conclusion

Databases allow you to manage data in a structured way using simple code structures.

14.1.16 What’s Next?

Now that we’ve looked at how databases work in theory, let’s create a new database to implement the theory we’ve
covered.

14.2 Lesson: Implementing the Data Model
Now that we’ve covered all the theory, let’s create a new database. This database will be used for our exercises for

the lessons that will follow afterwards.

The goal for this lesson: To install the required software and use it to implement our example database.

14.2.1 Install PostgreSQL

Nota: Although outside the scope of this document, Mac users can install PostgreSQL using Homebrew. Windows
users can use the graphical installer located here: http://www.postgresql.org/download/windows/. Please note that

the documentation will assume users are running QGIS under Ubuntu.

Under Ubuntu:

sudo apt-get install postgresgl-9.1

You should get a message like this:

[sudo] password for ggis:

Reading package lists... Done

Building dependency tree

Reading state information... Done

The following extra packages will be installed:
postgresgl-client-9.1 postgresgl-client-common postgresgl-common
Suggested packages:

oidentd ident-server postgresgl-doc-9.1

The following NEW packages will be installed:

postgresqgl-9.1 postgresgl-client-9.1 postgresgl-client-common postgresgl-common
0 upgraded, 4 newly installed, 0 to remove and 5 not upgraded.

Need to get 5,012kB of archives.

After this operation, 19.0MB of additional disk space will be used.
Do you want to continue [Y/n]?
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Press Y and Enter and wait for the download and installation to finish.

14.2.2 Help

PostgreSQL has very good online documentation.

14.2.3 Create a database user

Under Ubuntu:

After the installation is complete, run this command to become the postgres user and then create a new database
user:

sudo su — postgres

Type in your normal log in password when prompted (you need to have sudo rights).

Now, at the postgres user’s bash prompt, create the database user. Make sure the user name matches your unix
login name: it will make your life much easier, as postgres will automatically authenticate you when you are
logged in as that user:

createuser -d -E -1 -1 -P -r -s qggis

Enter a password when prompted. You should use a different password to your login password.

What do those options mean?

-d, —-—-createdb role can create new databases

-E, ——encrypted encrypt stored password

-1, —-—-inherit role inherits privileges of roles it is a member of (default)
-1, --login role can login (default)

-P, ——pwprompt assign a password to new role

-r, ——-createrole role can create new roles

-s, ——superuser role will be superuser

Now you should should leave the postgres user’s bash shell environment by typing:
exit
14.2.4 Verify the new account

psgl -1

Should return something like this:

Name | Owner | Encoding | Collation | Ctype |
—————————— R e e e
postgres | postgres | UTF8 | en_ZA.utf8 | en_ZA.utf8 |
templateO | postgres | UTFS8 | en_ZA.utf8 | en_ZA.utf8
templatel | postgres | UTFS | en_ZA.utf8 | en_ZA.utf8 |
(3 rows)

Type g to exit.

14.2.5 Create a database

The createdb command is used to create a new database. It should be run from the bash shell prompt:

createdb address -0 ggis
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You can verify the existence of your new database by using this command:

psqgl -1

Which should return something like this:

Name | Owner | Encoding | Collation | Ctype | Access privileges

7777777777 -

address | ggis | UTFS8 | en_ZA.utf8 | en_ZA.utf8 |

postgres | postgres | UTF8 | en_ZA.utf8 | en_ZA.utf8 |

templateO | postgres | UTFS8 | en_ZA.utf8 | en_ZA.utf8 | =c/postgres: postgres=CTc/postgres
templatel | postgres | UTFS8 | en_ZA.utf8 | en_ZA.utf8 | =c/postgres: postgres=CTc/postgres
(4 rows)

Type g to exit.

14.2.6 Starting a database shell session

You can connect to your database easily like this:

psgl address

To exit out of the psql database shell, type:

\gq

For help in using the shell, type:
\?

For help in using sql commands, type:

\help

To get help on a specific command, type (for example):

\help create table

See also the Psql cheat sheet - available online here.

14.2.7 Make Tables in SQL

Let’s start making some tables! We will use our ER Diagram as a guide. First, connect to the address db:

psgl address

Then create a st reet s table:

create table streets (id serial not null primary key, name varchar(50));

serial and varchar are data types. serial tells PostgreSQL to start an integer sequence (auto-number) to
populate the id automatically for every new record. varchar (50) tells PostgreSQL to create a character field
of 50 characters in length.

You will notice that the command ends with a ; - all SQL commands should be terminated this way. When you
press enter, psql will report something like this:

NOTICE: CREATE TABLE will create implicit sequence "streets_id_seqg" for
serial column "streets.id"

NOTICE: CREATE TABLE / PRIMARY KEY will create implicit index "streets_pkey"
for table "streets"

CREATE TABLE
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That means your table was created successfully, with a primary key streets_pkey using streets.id.

Note: If you hit return without entering a ;, then you will get a prompt like this: address—#. This is because
PG is expecting you to enter more. Enter ; to run your command.

To view your table schema, you can do this:

\d streets

Which should show something like this:

Table "public.streets"

Column | Type | Modifiers
________ S
id | integer | not null default
| | nextval (' streets_id_seq’ ::regclass)
name | character varying(50) |

Indexes:
"streets_pkey" PRIMARY KEY, btree (id)

To view your table contents, you can do this:

select » from streets;

Which should show something like this:

(0 rows)

As you can see, our table is currently empty.

Try Yourself v

Use the approach shown above to make a table called people:

Add fields such as phone number, home address, name, etc. (these aren’t all valid names: change them to make
them valid). Make sure you give the table an ID column with the same data-types as above.

Check your results

14.2.8 Create Keys in SQL

The problem with our solution above is that the database doesn’t know that people and streets have a logical
relationship. To express this relationship, we have to define a foreign key that points to the primary key of the
streets table.

People > Streets

There are two ways to do this:
= Add the key after the table has been created
= Define the key at time of table creation
Our table has already been created, so let’s do it the first way:

alter table people
add constraint people_streets_fk foreign key (street_id) references streets(id);
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That tells the people table that its st reet_id fields must match a valid street id from the st reet s table.
The more usual way to create a constraint is to do it when you create the table:

create table people (id serial not null primary key,

name varchar (50),

house_no int not null,

street_id int references streets (id)

phone_no varchar null);

not null,

\d people

After adding the constraint, our table schema looks like this now:

Table "public.people"

Column | Type | Modifiers
___________ S
id | integer | not null default
| | nextval ('people_id_seq’ ::regclass)
name | character varying(50) |
house_no | integer | not null
street_id | integer | not null
phone_no | character varying |
Indexes:
"people_pkey" PRIMARY KEY, btree (id)
Foreign-key constraints:
"people_streets_fk" FOREIGN KEY (id) REFERENCES streets(id)

14.2.9 Create Indexes in SQL

We want lightning fast searches on peoples names. To provide for this, we can create an index on the name column
of our people table:

create index people_name_idx on people (name) ;
\d people

Which results in:

Table "public.people"
Column | Type | Modifiers
,,,,,,,,,,, o
id | integer | not null default nextval
| | ("people_id_seq’ ::regclass)

name | character wvarying(50) |

house_no | integer | not null

street_id | integer | not null

phone_no | character varying |
Indexes:

"people_pkey" PRIMARY KEY, btree (id)

"people_name_idx" btree
Foreign-key constraints:
"people_streets_fk" FOREIGN KEY

(name)

14.2.10 Dropping Tables in SQL

<-- new index added!

(id) REFERENCES streets (id)

If you want to get rid of a table you can use the drop command:
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drop table streets;

Nota: In our current example, the above command would not work. Why not? See why

If you used the same drop table command on the people table, it would be successful:

drop table people;

Nota: If you actually did enter that command and dropped the people table, now would be a good time to
rebuild it, as you will need it in the next exercises.

14.2.11 A word on pgAdmin lll

We are showing you the SQL commands from the psgl prompt because it’s a very useful way to learn about
databases. However, there are quicker and easier ways to do a lot of what we are showing you. Install pgAdminIII
and you can create, drop, alter etc tables using ‘point and click’ operations in a GUL

Under Ubuntu, you can install it like this:

sudo apt-get install pgadmin3

pgAdmin III will be covered in more detail in another module.

14.2.12 In Conclusion

You have now seen how to create a brand new database, starting completely from scratch.

14.2.13 What’s Next?

Next you’ll learn how to use the DBMS to add new data.

14.3 Lesson: Adding Data to the Model

The models we’ve created will now need to be populated with the data they’re intended to contain.

The goal for this lesson: To learn how to insert new data into the database models.

14.3.1 Insert statement

How do you add data to a table? The sql INSERT statement provides the functionality for this:

insert into streets (name) values (’High street’);

A couple of things to note:

= After the table name (streets), you list the column names that you will be populating (in this case only
the name column).

= After the values keyword, place the list of field values.
= Strings should be quoted using single quotes.

= Note that we did not insert a value for the id column; this is because it is a sequence and will be auto-
generated.

= [f you do manually set the id, you may cause serious problems with the integrity of your database.
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You should see INSERT 0 1 if it is successful.
You can see the result of your insert action by selecting all the data in the table:

select » from streets;

Result:

select * from streets;
id | name
S
1 | High street
(1 row)

hy
Try Yourself ‘

Use the INSERT command to add a new street to the st reet s table.

Check your results

14.3.2 Sequencing Data Addition According to Constraints

14.3.3 Try Yourself ‘%

Try to add a person object to the people table with the following details:

Name: Joe Smith
House Number: 55
Street: Main Street
Phone: 072 882 33 21

Nota: Recall that in this example, we defined phone numbers as strings, not integers.

At this point, you should have an error report if you try to do this without first creating a record for Main Street in
the streets table.

You should have also noticed that:
= You can’t add the street using its name
= You can’t add a street using a street 1d before first creating the street record on the streets table

Remember that our two tables are linked via a Primary/Foreign Key pair. This means that no valid person can be
created without there also being a valid corresponding street record.

Using the above knowledge, add the new person to the database.

Check your results

14.3.4 Select data

We have already shown you the syntax for selecting records. Let’s look at a few more examples:

select name from streets;
select x from streets;
select » from streets where name='Main Road’;

In later sessions we will go into more detail on how to select and filter data.

318 Capitulo 14. Module: Conceptos de Base de Datos con PostgreSQL



QGIS Training Manual, Publicacién 2.0

14.3.5 Update data

What if you want to make a change to some existing data? For example, a street name is changed:

update streets set name=’'New Main Road’ where name='Main Road’;

Be very careful using such update statements - if more than one record matches your WHERE clause, they will all
be updated!

A better solution is to use the primary key of the table to reference the record to be changed:

update streets set name=’'New Main Road’ where id=2;

It should return UPDATE 1.

Nota: the WHERE statement criteria are case sensitive Main Road is not the same as Main road

14.3.6 Delete Data

In order to delete an object from a table, use the DELETE command:

delete from people where name = ’'Joe Smith’;

Let’s look at our people table now:

address=# select » from people;

id | name | house_no | street_id | phone_no

14.3.7 Try Yourself v

Use the skills you have learned to add some new friends to your database:

name | house_no | street_id | phone_no
————————————————— B S et
Joe Bloggs | 3] 2 | 072 887 23 45
Jane Smith | 55 | 3 | 072 837 33 35
Roger Jones | 33 | 1 | 072 832 31 38
Sally Norman | 83 | 1 | 072 932 31 32

14.3.8 In Conclusion

Now you know how to add new data to the existing models you created previously. Remember that if you want to
add new kinds of data, you may want to modify and/or create new models to contain that data.

14.3.9 What’s Next?

Now that you’ve added some data, you’ll learn how to use queries to access this data in various ways.

14.4 Lesson: Queries

When you write a SELECT ... command it is commonly known as a query - you are interrogating the database
for information.
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The goal of this lesson: To learn how to create queries that will return useful information.

Nota: If you did not do so in the previous lesson, add the following people objects to your people table. If you
receive any errors related to foreign key constraints, you will need to add the ‘Main Road’ object to your streets

table first

insert into people (name,house_no, street_id, phone_no)
values (’Joe Bloggs’,3,2,’072 887 23 45');
insert into people (name,house_no, street_id, phone_no)
values (’Jane Smith’,55,3,’072 837 33 357);
insert into people (name,house_no, street_id, phone_no)
values (’Roger Jones’,33,1,’072 832 31 38’");
insert into people (name,house_no, street_id, phone_no)
values (’Sally Norman’,83,1,’072 932 31 32');

14.4.1 Ordering Results

Let’s retrieve a list of people ordered by their house numbers:

select name, house_no from people order by house_no;

Result:
name | house_no
,,,,,,,,,,,,,, I
Joe Bloggs | 3
Roger Jones | 33
Jane Smith | 55
Sally Norman | 83

(4 rows)

You can sort the results by the values of more than one column:

select name, house_no from people order by name, house_no;

Result:
name | house_no
______________ o
Jane Smith | 55
Joe Bloggs | 3
Roger Jones | 33
Sally Norman | 83

(4 rows)

14.4.2 Filtering

Often you won’t want to see every single record in the database - especially if there are thousands of records and
you are only interested in seeing one or two.

Here is an example of a numerical filter which only returns objects whose house_no is less than 50:

select name, house_no from people where house_no < 50;

name | house_no
_____________ I
Joe Bloggs | 3
Roger Jones | 33
(2 rows)

You can combine filters (defined using the WHERE clause) with sorting (defined using the ORDER BY):
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select name, house_no from people where house_no < 50 order by house_no;

name | house_no
_____________ e
Joe Bloggs | 3
Roger Jones | 33
(2 rows)

You can also filter based on text data:

I o or .
$s %" ;

select name, house_no from people where name like

name | house_no
,,,,,,,,,,,,, e
Joe Bloggs | 3
Roger Jones | 33
(2 rows)

Here we used the LIKE clause to find all names with an s in them. You’ll notice that this query is case-sensitive,
sothe Sally Norman entry has not been returned.

If you want to search for a string of letters regardless of case, you can do a case in-sensitive search using the
ILIKE clause:

select name, house_no from people where name ilike ' $r%’;

name | house_no
______________ e
Roger Jones | 33

Sally Norman | 83

(2 rows)

That query returned every people object with an r or R in their name.

14.4.3 Joins

What if you want to see the person’s details and their street’s name instead of the ID? In order to do that, you need
to join the two tables together in a single query. Lets look at an example:

select people.name, house_no, streets.name
from people, streets
where people.street_id=streets.id;

Nota: With joins, you will always state the two tables the information is coming from, in this case people and
streets. You also need to specify which two keys must match (foreign key & primary key). If you don’t specify

that, you will get a list of all possible combinations of people and streets, but no way to know who actually lives
on which street!

Here is what the correct output will look like:

name | house_no | name
,,,,,,,,,,,,,, o
Joe Bloggs | 3 | Low Street
Roger Jones | 33 | High street
Sally Norman | 83 | High street
Jane Smith | 55 | Main Road

(4 rows)

We will revisit joins as we create more complex queries later. Just remember they provide a simple way to combine
the information from two or more tables.
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14.4.4 Sub-Select

Sub-selections allow you to select objects from one table based on the data from another table which is linked via
a foreign key relationship. In our case, we want to find people who live on a specific street.

First, let’s do a little tweaking of our data:

insert into streets (name) values ('QGIS Road’);
insert into streets (name) values (’OGR Corner’);
insert into streets (name) values (’Goodle Square’);
update people set street_id = 2 where id=2;

update people set street_id = 3 where id=3;

Let’s take a quick look at our data after those changes: we can reuse our query from the previous section:

select people.name, house_no, streets.name
from people, streets
where people.street_id=streets.id;

Result:
name | house_no | name
,,,,,,,,,,,,,, o
Roger Jones | 33 | High street
Sally Norman | 83 | High street
Jane Smith | 55 | Main Road
Joe Bloggs | 3 | Low Street
(4 rows)

Now let’s show you a sub-selection on this data. We want to show only people who live in st reet_id number
1:

select people.name
from people, (
select =
from streets
where id=1
) as streets_subset
where people.street_id = streets_subset.id;

Result:

Roger Jones
Sally Norman
(2 rows)

Although this is a very simple example and unnecessary with our small data-sets, it illustrates how useful and
important sub-selections can be when querying large and complex data-sets.

14.4.5 Aggregate Queries

One of the powerful features of a database is its ability to summarise the data in its tables. These summaries are
called aggregate queries. Here is a typical example which tells us how many people objects are in our people table:

select count (x) from people;

Result:
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If we want the counts to be summarised by street name we can do this:

select count (name), street_id
from people
group by street_id;

Result
count | street_id
_______ o
2 | 1
1 | 3
1 | 2
(3 rows)

Nota: Because we have not used an ORDER BY clause, the order of your results may not match what is shown
here.

Try Yourself "%

Summarise the people by street name and show the actual street names instead of the street_ids.

Check your results

14.4.6 In Conclusion

You’ve seen how to use queries to return the data in your database in a way that allows you to extract useful
information from it.

14.4.7 What’s Next?

Next you’ll see how to create views from the queries that you’ve written.

14.5 Lesson: Views

When you write a query, you need to spend a lot of time and effort formulating it. With views, you can save the
definition of an SQL query in a reusable ‘virtual table’.

The goal for this lesson: To save a query as a view.

14.5.1 Creating a View

You can treat a view just like a table, but its data is sourced from a query. Let’s make a simple view based on the
above:

create view roads_count_v as
select count (people.name), streets.name
from people, streets where people.street_id=streets.id
group by people.street_id, streets.name;

As you can see the only change is the create view roads_count_v as part at the beginning. We can
now select data from that view:

select » from roads_count_v;
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Result
count | name
,,,,,,, S,
1 | Main Road
2 | High street
1 | Low Street
(3 rows)

14.5.2 Modifying a View

A view is not fixed, and it contains no ‘real data’. This means you can easily change it without impacting on any
data in your database:

CREATE OR REPLACE VIEW roads_count_v AS
SELECT count (people.name), streets.name
FROM people, streets WHERE people.street_id=streets.id
GROUP BY people.street_id, streets.name
ORDER BY streets.name;

(This example also shows the best practice convention of using UPPER CASE for all SQL keywords.)
You will see that we have added an ORDER BY clause so that our view rows are nicely sorted:

select » from roads_count_v;

count | name
_______ o
2 | High street
1 | Low Street
1 | Main Road
(3 rows)

14.5.3 Dropping a View

If you no longer need a view, you can delete it like this:

drop view roads_count_v;

14.5.4 In Conclusion

Using views, you can save a query and access its results as if it were a table.

14.5.5 What’s Next?

Sometimes, when changing data, you want your changes to have effects elsewhere in the database. The next lesson
will show you how to do this.

14.6 Lesson: Rules

Rules allow the “query tree” of an incoming query to be rewritten. One common usage is to implement views,
including updatable view. - Wikipedia

The goal for this lesson: To learn how to create new rules for the database.
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14.6.1 Materialised Views (Rule based views)

Say you want to log every change of phone_no in your people table in to a people_log table. So you set up a new
table:

create table people_log (name text, time timestamp default NOW());

In the next step, create a rule that logs every change of a phone_no in the people table into the people_log table:

create rule people_log as on update to people
where NEW.phone_no <> OLD.phone_no
do insert into people_log values (OLD.name);

To test that the rule works, let’s modify a phone number:

update people set phone_no = 082 555 1234’ where id = 2;

Check that the people table was updated correctly:
select x from people where id=2;
id | name | house_no | street_id | phone_no

2 | Joe Bloggs | 3 2 | 082 555 1234
(1 row)

Now, thanks to the rule we created, the people_1og table will look like this:

select x from people_log;

name | time
,,,,,,,,,,,, o
Joe Bloggs | 2014-01-11 14:15:11.953141
(1 row)

Nota: The value of the t ime field will depend on the current date and time.

14.6.2 In Conclusion

Rules allow you to automatically add or change data in your database to reflect changes in other parts of the
database.

14.6.3 What’s Next?

The next module will introduce you to Spatial Database using PostGIS, which takes these database concepts and
applies them to GIS data.
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CAPiTULO 15

Module: Conceptos de Bases de Datos Espaciales con PostGIS

Spatial Databases allow the storage of the geometries of records inside a Database as well as providing func-
tionality for querying and retrieving the records using these Geometries. In this module we will use PostGIS, an
extension to PostgreSQL, to learn how to setup a spatial database, import data from shapefiles into the database
and make use of the geographic functions that PostGIS offers.

While working through this section, you may want to keep a copy of the PostGIS cheat sheet available from
Boston GIS user group. Another useful resource is the online PostGIS documentation.

There are also some more extensive tutorials on PostGIS and Spatial Databases available from Boundless Geo:
= Introduction to PostGIS
= Spatial Database Tips and Tricks

See also PostGIS online.

15.1 Lesson: PostGIS Setup

Setting up PostGIS functions will allow you to access spatial functions from within PostgreSQL.

The goal for this lesson: To install spatial functions and briefly demo their effects.

Nota: We will assume the use of PostGIS version 2.1 in this exercise. The installation and database configuration
are different for older versions, but the rest of this material in this module will still work. Consult the documenta-

tion for your platform for help with installation and database configuration.

15.1.1 Installing under Ubuntu

Postgis is easily installed from apt.

$ sudo apt-get install postgis
$ sudo apt-get install postgresql-9.l-postgis

Really, it’s that easy...

Nota: Depending on which version of Ubuntu you are using, and which repositories you have configured,
these commands will install PostGIS 1.5, or 2.x. You can find the version installed by issuing a select

PostGIS_full_version (); query with psql or another tool.

To install the absolute latest version of PostGIS, you can use the following commands.

$ sudo apt-add-repository ppa:sharpie/for—-science
$ sudo apt-add-repository ppa:sharpie/postgis-nightly
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$ sudo apt-get update
$ sudo apt-get install postgresqgl-9.l-postgis-nightly

15.1.2 Installing under Windows

Installing on Windows is a little more complicated, but still not hard. Note that you need to be online to install the
postgis stack.

First Visit the download page.

Then follow this guide.

More information about installing on Windows can be found on the PostGIS website.

15.1.3 Installing on Other Platforms

The PostGIS website has information about installing on other platforms including MacOSX and on other linux
distributions

15.1.4 Configuring Databases to use PostGIS

Once PostGIS is installed, you will need to configure your database to use the extensions. If you have installed
PostGIS version > 2.0, this is as simple as issuing the following command with psql using the address database
from our previous exercise.

$ psgl -d address -c "CREATE EXTENSION postgis;"

Nota: If you are using PostGIS 1.5 and a version of PostgreSQL lower than 9.1, you will need to follow a different
set of steps in order to install the postgis extensions for your database. Please consult the PostGIS Documentation

for instructions on how to do this. There are also some instructions in the previous version of this manual.

15.1.5 Looking at the installed PostGIS functions

PostGIS can be thought of as a collection of in-database functions that extend the core capabilities of PostgreSQL
so that it can deal with spatial data. By ‘deal with’, we mean store, retrieve, query and manipulate. In order to do
this, a number of functions are installed into the database.

Our PostgreSQL address database is now geospatially enabled, thanks to PostGIS. We are going to delve a lot
deeper into this in the coming sections, but let’s give you a quick little taster. Let’s say we want to create a point
from text. First we use the psql command to find functions relating to point. If you are not already connected to
the address database, do so now. Then run:

\df *xpointx

This is the command we’re looking for: st_pointfromtext. To page through the list, use the down arrow,
then press g to quit back to the psql shell.

Try running this command:

select st_pointfromtext (POINT(1 1)");

Result:

st_pointfromtext

0101000000000000000000F03F000000000000F0O3F
(1 row)
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Three things to note:
= We defined a point at position 1,1 (EPSG:4326 is assumed) using POINT (1 1),
= We ran an sql statement, but not on any table, just on data entered from the SQL prompt,
= The resulting row does not make much sense.

The resulting row is in the OGC format called ‘Well Known Binary’ (WKB). We will look at this format in detail
in the next section.

To get the results back as text, we can do a quick scan through the function list for something that returns text:

\df xtext

The query we’re looking for now is st_astext. Let’s combine it with the previous query:

select st_astext (st_pointfromtext ("POINT(1 1)"));

Result:

st_astext

POINT (1 1)
(1 row)

Here, we entered the string POINT (1, 1), turned it into a point using st_pointfromtext (), and turned it
back into a human-readable form with st_astext (), which gave us back our original string.

One last example before we really get into the detail of using PostGIS:

select st_astext (st_buffer (st_pointfromtext (POINT(1 1)"),1.0));

What did that do? It created a buffer of 1 degree around our point, and returned the result as text.

15.1.6 Spatial Reference Systems

In addition to the PostGIS functions, the extension contains a collection of spatial reference system (SRS) defi-
nitions as defined by the European Petroleum Survey Group (EPSG). These are used during operations such as
coordinate reference system (CRS) conversions.

We can inspect these SRS definitions in our database as they are stored in normal database tables.
First, let’s look at the schema of the table by entering the following command in the psql prompt:

\d spatial_ref_sys

The result should be this:

Table "public.spatial_ref_ sys"

Column | Type | Modifiers
,,,,,,,,,,, T
srid | integer | not null
auth_name | character varying(256) |
auth_srid | integer |
srtext | character varying(2048) |
projd4text | character varying(2048) |

Indexes:

"spatial_ref_ sys_pkey" PRIMARY KEY, btree (srid)
You can use standard SQL queries (as we have learned from our introductory sections), to view and manipulate
this table - though its not a good idea to update or delete any records unless you know what you are doing.

One SRID you may be interested in is EPSG:4326 - the geographic / lat lon reference system using the WGS 84
ellipsoid. Let’s take a look at it:
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select  from spatial_ref_sys where srid=4326;

Result:

srid | 4326

auth_name | EPSG

auth_srid | 4326

srtext | GEOGCS["WGS 84",DATUM["WGS_1984", SPHEROID["WGS
84",6378137,298.257223563, AUTHORITY ["EPSG","7030"]], TOWGS84 [0,
0,0,0,0,0,0],AUTHORITY["EPSG","6326"]],PRIMEM["Greenwich", 0,
AUTHORITY["EPSG","8901"]],UNIT["degree",0.01745329251994328,
AUTHORITY["EPSG","9122"]],AUTHORITY["EPSG", "4326"]]

projdtext | +proj=longlat +ellps=WGS84 +datum=WGS84 +no_defs

The srtext is the projection definition in well known text (you may recognise this from .prj files in your shapefile
collection).

15.1.7 In Conclusion

You now have PostGIS functions installed in your copy of PostgreSQL. With this you’ll be able to make use of
PostGIS’ extensive spatial functions.

15.1.8 What’s Next?

Next you’ll learn how spatial features are represented in a database.

15.2 Lesson: Simple Feature Model

How can we store and represent geographic features in a database? In this lesson we’ll cover one approach, the
Simple Feature Model as defined by the OGC.

The goal for this lesson: To learn what the SFS Model is and how to use it.

15.2.1 What is OGC

The Open Geospatial Consortium (OGC), an international voluntary consensus standards organization, originated
in 1994. In the OGC, more than 370+ commercial, governmental, nonprofit and research organizations worldwide
collaborate in an open consensus process encouraging development and implementation of standards for geospatial
content and services, GIS data processing and data sharing. - Wikipedia

15.2.2 What is the SFS Model

The Simple Feature for SQL (SFS) Model is a non-topological way to store geospatial data in a database and
defines functions for accessing, operating, and constructing these data.
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The model defines geospatial data from Point, Linestring, and Polygon types (and aggregations of them to Multi
objects).

For further information, have a look at the OGC Simple Feature for SQL standard.

15.2.3 Add a geometry field to table

Let’s add a point field to our people table:

alter table people add column the_geom geometry;

15.2.4 Add a constraint based on geometry type

You will notice that the geometry field type does not implicitly specify what rype of geometry for the field - for
that we need a constraint:

alter table people
add constraint people_geom_point_chk
check (st_geometrytype (the_geom) = ’ST_Point’::text OR the_geom IS NULL);

This adds a constraint to the table so that it will only accept a point geometry or a null value.

15.2.5 Try Yourself &

Create a new table called cities and give it some appropriate columns, including a geometry field for storing
polygons (the city boundaries). Make sure it has a constraint enforcing geometries to be polygons.

Check your results

15.2.6 Populate geometry_columns table

At this point you should also add an entry into the geometry_columns table:

insert into geometry_columns values
("","public’,’'people’,’the_geom’,2,4326, " POINT’);
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Why? geometry_columns is used by certain applications to be aware of which tables in the database contain
geometry data.

Nota: If the above INSERT statement causes an error, run this query first:
select x from geometry_columns;
If the column :kbd:‘f_table_name' contains the value :kbd: ‘people‘', then

this table has already been registered and you don’t need to do anything
more.

The value 2 refers to the number of dimensions; in this case, two: x and y.

The value 4326 refers to the projection we are using; in this case, WGS 84, which is referred to by the number
4326 (refer to the earlier discussion about the EPSG).

.
Try Yourself i

Add an appropriate geometry_columns entry for your new cities layer

Check your results

15.2.7 Add geometry record to table using SQL

Now that our tables are geo-enabled, we can store geometries in them:

insert into people (name,house_no, street_id, phone_no, the_geom)
values ('Fault Towers’,
34,
3’
072 812 31 28',
"SRID=4326;POINT (33 -33)');

Nota: In the new entry above, you will need to specify which projection (SRID) you want to use. This is because
you entered the geometry of the new point using a plain string of text, which does not automatically add the correct

projection information. Obviously, the new point needs to use the same SRID as the data-set it is being added to,
so you need to specify it.

If at this point you were using a graphical interface, for example, specifying the projection for each point would
be automatic. In other words, you usually won’t need to worry about using the correct projection for every point
you want to add if you’ve already specified it for that data-set, as we did earlier.

Now is probably a good time to open QGIS and try to view your people table. Also, we should try editing /
adding / deleting records and then performing select queries in the database to see how the data has changed.

To load a PostGIS layer in QGIS, use the Layer — Add PostGIS Layers menu option or toolbar button:
b

This will open the dialog:
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Click on the New button to open this dialog:
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Bk SSL mode [ disable

Username |

Password |

| | Save Username

| | Save Password Test Connect

[ | Only look in the layer registries

[ | Don't resolve type of unrestricted columns (GEOMETRY)

[ | Only look in the 'public’ schema
Us
=1 [ | Also list tables with no geometry

| | Use estimated table metadata
Help

~ Help

Then define a new connection, e.g.:

Name: myPG
Service:

Host: localhost
Port: 5432
Database: address
User:

Password:

To see whether QGIS has found the address database and that your username and password are correct, click
Test Connect. If it works, check the boxes next to Save Username and Save Password. Then click OK to create
this connection.
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Back in the Add PostGIS Layers dialog, click Connect and add layers to your project as usual.

Try Yourself b

Formulate a query that shows a person’s name, street name and position (from the the_geom column) as plain text.

Check your results

15.2.8 In Conclusion

You have seen how to add spatial objects to your database and view them in GIS software.

15.2.9 What’s Next?

Next you’ll see how to import data into, and export data from, your database.

15.3 Lesson: Import and Export

Of course, a database with no easy way to migrate data into it and out of it would not be of much use. Fortunately,
there are a number of tools that will let you easily move data into and out of PostGIS.

15.3.1 shp2pgsql
shp2pgsql is a commandline tool to import ESRI shapefiles to the database. Under Unix, you can use the following
command for importing a new PostGIS table:

shp2pgsgl -s <SRID> -c -D -I <path to shapefile> <schema>.<table> | \
psgl —-d <databasename> -h <hostname> -U <username>

Under Windows, you have to perform the import process in two steps:

shp2pgsgl -s <SRID> -c -D -I <path to shapefile> <schema>.<table> > import.sqgl
psql psgl -d <databasename> -h <hostname> -U <username> -f import.sqgl

You may encounter this error:
ERROR: operator class "gist_geometry_ops" does not exist for access method

"gist"

This is a known issue regarding the creation in sifu of a spatial index for the data you’re importing. To avoid the
error, exclude the —T parameter. This will mean that no spatial index is being created directly, and you’ll need to
create it in the database after the data have been imported. (The creation of a spatial index will be covered in the
next lesson.)

15.3.2 pgsql2shp

pgsql2shp is a commandline tool to export PostGIS Tables, Views or SQL select queries. To do this under Unix:

pgsgl2shp —-f <path to new shapefile> —-g <geometry column name> \
-h <hostname> -U <username> <databasename> <table | view>

To export the data using a query:
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pgsgl2shp -f <path to new shapefile> —-g <geometry column name> \
—-h <hostname> -U <username> "<query>"

15.3.3 ogr2ogr

ogr2ogr is a very powerful tool to convert data into and from postgis to many data formats. ogr2ogr is part of the
GDAL/OGR Software and has to be installed separately. To export a table from PostGIS to GML, you can use this
command:

ogr2ogr —f GML export.gml PG:’dbname=<databasename> user=<username>
host=<hostname>’ <Name of PostGIS-Table>

15.3.4 SPIT

SPIT is a QGIS plugin which is delivered with QGIS. You can use SPIT for uploading ESRI shapefiles to PostGIS.
Once you’ve added the SPIT plugin via the Plugin Manager, look for this button:
- -—'..l

‘-“

Clicking on it or selecting Database —> Spit —> Import Shapefiles to PostgreSQL from the menu will give you the
SPIT dialog:

000 SPIT - Shapefile to PostGIS Import Tool
PostgreSQL connections

Connect | New Edit Remove

Import options and shapefile list

Geometry column name  the_geom [#] Use default geometry column name
SRID -1 *| (¥ Use default SRID
Primary key column name |gid |
Global schema ( &)
File Name Feature Class Features DB Relation Mame Schema
| Add || Remove || RemowveAll |
[ Help | | Cancel | [ OK |

g

You can add shapefiles to the database by clicking the Add button, which will give you a file browser window.
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15.3.5 DB Manager

You may have noticed another option in the Database menu labeled DB Manager. This is a new tool in QGIS
2.0 that provides a unified interface for interacting with spatial databases including PostGIS. It also allows you to
import and export from databases to other formats. Since the next module is largely devoted to using this tool, we
will only briefly mention it here.

15.3.6 In Conclusion

Importing and exporting data to and from the database can be done in many various ways. Especially when using
disparate data sources, you will probably use these functions (or others like them) on a regular basis.

15.3.7 What’s Next?

Next we’ll look at how to query the data we’ve created before.

15.4 Lesson: Spatial Queries

Spatial queries are no different from other database queries. You can use the geometry column like any other
database column. With the installation of PostGIS in our database, we have additional functions to query our
database.

The goal for this lesson: To see how spatial functions are implemented similarly to “normal” non-spatial func-
tions.

15.4.1 Spatial Operators

When you want to know which points are within a distance of 2 degrees to a point(X,Y) you can do this with:

select *
from people
where st_distance (the_geom,’ SRID=4326;POINT (33 -34)") < 2;

Result:
id | name | house_no | street_id | phone_no | the_geom
———— fomm— o o o
6 | Fault Towers | 34 | 3 | 072 812 31 28 | 01010008040C0
(1 row)

Nota: the_geom value above was truncated for space on this page. If you want to see the point in human-readable
coordinates, try something similar to what you did in the section “View a point as WKT”, above.

How do we know that the query above returns all the points within 2 degrees? Why not 2 meters? Or any other
unit, for that matter?

Check your results

15.4.2 Spatial Indexes

We also can define spatial indexes. A spatial index makes your spatial queries much faster. To create a spatial
index on the geometry column use:
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CREATE INDEX people_geo_idx
ON people
USING gist
(the_geom) ;

\d people
Result:
Table "public.people"
Column | Type | Modifiers
,,,,,,,,,,, T
id | integer | not null default
| | nextval (' people_id_seq’ ::regclass)
name | character varying(50) |
house_no | integer | not null
street_id | integer | not null
phone_no | character varying |
the_geom | geometry |
Indexes:

"people_pkey" PRIMARY KEY, btree (id)
"people_geo_idx" gist (the_geom) <-- new spatial key added
"people_name_idx" btree (name)

Check constraints:
"people_geom_point_chk" CHECK (st_geometrytype (the_geom) = ’ST_Point’::text
OR the_geom IS NULL)

Foreign-key constraints:
"people_street_id_fkey" FOREIGN KEY (street_id) REFERENCES streets (id)

15.4.3 Try Yourself ¥

Modify the cities table so its geometry column is spatially indexed.

Check your results

15.4.4 PostGIS Spatial Functions Demo

In order to demo PostGIS spatial functions, we’ll create a new database containing some (fictional) data.
To start, create a new database (exit the psql shell first):

createdb postgis_demo

Remember to install the postgis extensions:
psgl -d postgis_demo -c "CREATE EXTENSION postgis;"
Next, import the data provided in the exercise_data/postgis/ directory. Refer back to the previous lesson

for instructions, but remember that you’ll need to create a new PostGIS connection to the new database. You can
import from the terminal or via SPIT. Import the files into the following database tables:

» points.shpintobuilding
» lines.shpinto road
» polygons.shp into region

Load these three database layers into QGIS via the Add PostGIS Layers dialog, as usual. When you open their
attribute tables, you’ll note that they have both an id field and a gid field created by the PostGIS import.

Now that the tables are imported, we can use PostGIS to query the data. Go back to your terminal (command line)
and enter the psql prompt by running:
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psgl postgis_demo

We’ll demo some of these select statements by creating views from them, so that you can open them in QGIS and
see the results.

Select by location

Get all the buildings in the KwaZulu region:

SELECT a.id, a.name, st_astext (a.the_geom) as point
FROM building a, region b
WHERE st_within(a.the_geom, b.the_geom)
AND b.name = ’"KwazZulu’;

Result

id | name | point

____+ ______ + __________________________________________
30 | York | POINT(1622345.23785063 6940490.65844485)
33 | York | POINT(1622495.65620524 6940403.87862489)
35 | York | POINT(1622403.09106394 6940212.96302097)
36 | York | POINT(1622287.38463732 6940357.59605424)
40 | York | POINT(1621888.19746548 6940508.01440885)
(5 rows)

Or, if we create a view from it:

CREATE VIEW vw_select_location AS
SELECT a.gid, a.name, a.the_geom
FROM building a, region b
WHERE st_within(a.the_geom, b.the_geom)
AND b.name = ’'Kwazulu’;

Add the view as a layer and view it in QGIS:

Layers

1620863.86,6038236.84 : 1624401.93,6940563.41 & Coordinate: 1622922,6938747 Scale [1:33565585 |+ 3| (M Render EPSG:4326 |
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Select neighbors

Show a list of all the names of regions adjoining the Hokkaido region:

SELECT b.name
FROM region a, region b
WHERE st_touches (a.the_geom, b.the_geom)
AND a.name = ’Hokkaido’;

Result:

Missouri
Saskatchewan
Wales

(3 rows)

As a view:

CREATE VIEW vw_regions_adjoining_hokkaido AS
SELECT b.gid, b.name, b.the_geom
FROM region a, region b
WHERE TOUCHES (a.the_geom, b.the_geom)
AND a.name = ’Hokkaido’;

In QGIS:

6066 QGIS 2.0.1-Dufour
DOBRBOR DB LALSBPLALGR & @ Bhks BE =50 T BW
3. 2 /& g > SEFRNE® B
RORBRRKCORP LC BUS UK K CEM M
00 Layors
v & (- vw_regions_adjoining_hokkaido

v @ vw_select location
v & building
5]

v &/ road

<

HSP8HAIXNSNS

=N Govser |

1619011.83,6936223.12 : 1626836.32,6041240.73 || Coordinate: | 1625604,6937201 Scale (1733565585 [+ (/] (4 Render EPSG:4326 [ (4] |

Note the missing region (Queensland). This may be due to a topology error. Artifacts such as this can alert us to
potential problems in the data. To solve this enigma without getting caught up in the anomalies the data may have,
we could use a buffer intersect instead:

CREATE VIEW vw_hokkaido_buffer AS
SELECT gid, ST_BUFFER(the_geom, 100) as the_geom
FROM region
WHERE name = ’Hokkaido’;

This creates a buffer of 100 meters around the region Hokkaido.
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The darker area is the buffer:

QGIS 2.0.1-Dufour
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Vo [T @ - vatang
|
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v @ w_regions_adjoining_hokkaido
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VA

P, 9" gon
@ o

@

lEEa Browser
1619011.83,6936223.12 : 1626836.32,6041240.73 8] Coordinate: | 1623006,6930899 Scale (1233565585 - (3] (4 Render EPSG:4326 (][]

Select using the buffer:

CREATE VIEW vw_hokkaido_buffer_select AS
SELECT b.gid, b.name, b.the_geom
FROM
(
SELECT * FROM
vw_hokkaido_buffer

) al

region b

WHERE ST_INTERSECTS (a.the_geom, b.the_geom)
AND b.name != ’Hokkaido’;

In this query, the original buffer view is used as any other table would be. It is given the alias a, and its geome-
try field, a . the_geom, is used to select any polygon in the region table (alias b) that intersects it. However,
Hokkaido itself is excluded from this select statement, because we don’t want it; we only want the regions adjoin-

ing it.
In QGIS:
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It is also possible to select all objects within a given distance, without the extra step of creating a buffer:

CREATE VIEW vw_hokkaido_distance_select AS
SELECT b.gid, b.name, b.the_geom
FROM region a, region b
WHERE ST_DISTANCE (a.the_geom, b.the_geom) < 100
AND a.name = ’'Hokkaido’
AND b.name != ’Hokkaido’

This achieves the same result, without need for the interim buffer step:
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v @ (% vw_hokkaldo_butfer
v @ w_hokkaldo_distance_select
v @ w_hokkaido_butter_select

v g-c: vw_regions_adjoining_hokkaido
v @ - region

v & road

| .Eom

=Tl Growser

1619011.63,6936223.12 : 1626836.32,6041240.73 Coordinate: 1619484,6940048 Scale (133565585 |+ (3] (¥ Render EPSG:4326
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Select unique values

Show a list of unique town names for all buildings in the Queensland region:

SELECT DISTINCT a.name
FROM building a, region b
WHERE st_within(a.the_geom, b.the_geom)
AND b.name = ’'Queensland’;

Result:

Beijing
Berlin
Atlanta
(3 rows)

Further examples ...

CREATE VIEW vw_shortestline AS
SELECT b.gid AS gid, ST_ASTEXT (ST_SHORTESTLINE (a.the_geom, b.the_geom)) as
text, ST_SHORTESTLINE (a.the_geom, b.the_geom) AS the_geom
FROM road a, building b
WHERE a.id=5 AND b.id=22;

CREATE VIEW vw_longestline AS
SELECT b.gid AS gid, ST_ASTEXT (ST_LONGESTLINE (a.the_geom, b.the_geom)) as
text, ST_LONGESTLINE (a.the_geom, b.the_geom) AS the_geom
FROM road a, building b
WHERE a.id=5 AND b.id=22;

CREATE VIEW vw_road_centroid AS
SELECT a.gid as gid, ST_CENTROID (a.the_geom) as the_geom
FROM road a
WHERE a.id = 1;

CREATE VIEW vw_region_centroid AS
SELECT a.gid as gid, ST_CENTROID (a.the_geom) as the_geom
FROM region a
WHERE a.name = ’'Saskatchewan’;

SELECT ST_PERIMETER (a.the_geom)
FROM region a
WHERE a.name=’Queensland’;

SELECT ST_AREA (a.the_geom)
FROM region a
WHERE a.name=’'Queensland’;

CREATE VIEW vw_simplify AS
SELECT gid, ST_Simplify(the_geom, 20) AS the_geom
FROM road;

CREATE VIEW vw_simplify_more AS
SELECT gid, ST_Simplify(the_geom, 50) AS the_geom
FROM road;

CREATE VIEW vw_convex_hull AS
SELECT
ROW_NUMBER () over (order by a.name) as id,
a.name as town,
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ST_CONVEXHULL (ST_COLLECT (a.the_geom)) AS the_geom
FROM building a
GROUP BY a.name;

15.4.5 In Conclusion

You have seen how to query spatial objects using the new database functions from PostGIS.

15.4.6 What’s Next?

Next we’re going to investigate the structures of more complex geometries and how to create them using PostGIS.

15.5 Lesson: Geometry Construction

In this section we are going to delve a little deeper into how simple geometries are constructed in SQL. In re-
ality, you will probably use a GIS like QGIS to create complex geometries using their digitising tools; however,
understanding how they are formulated can be handy for writing queries and understanding how the database is
assembled.

The goal of this lesson: To better understand how to create spatial entities directly in PostgreSQL/PostGIS.

15.5.1 Creating Linestrings

Going back to our address database, let’s get our streets table matching the others; i.e., having a constraint on
the geometry, an index and an entry in the geometry_columns table.

15.5.2 Try Yourself ¥

= Modify the st reets table so that it has a geometry column of type

ST_LineString. * Don’t forget to do the accompanying update to the geometry columns table! * Also add a
constraint to prevent any geometries being added that are not LINESTRINGS or null. * Create a spatial index on
the new geometry column

Check your results
Now let’s insert a linestring into our streets table. In this case we will update an existing street record:

update streets set the_geom = ’SRID=4326; LINESTRING (20 -33, 21 -34, 24 -33)'
where streets.id=2;

Take a look at the results in QGIS. (You may need to right-click on the streets layer in the ‘Layers’ panel, and
choose ‘Zoom to layer extent’.)

Now create some more streets entries - some in QGIS and some from the command line.

15.5.3 Creating Polygons
Creating polygons is just as easy. One thing to remember is that by definition, polygons have at least four vertices,
with the last and first being co-located:

insert into cities (name, the_geom)
values (’Tokyo’, ’'SRID=4326;POLYGON( (10 -10, 5 -32, 30 -27, 10 -10))");
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Nota: A polygon requires double brackets around its coordinate list; this is to allow you to add complex polygons
with multiple unconnected areas. For instance

insert into cities (name, the_geom)
values (’Tokyo Outer Wards’, ’'SRID=4326;POLYGON( (20 10, 20 20, 35 20, 20 10),
(-10 -30, -5 0, -15 -15, =10 -=-30))");

If you followed this step, you can check what it did by loading the cities dataset into QGIS, opening its attribute
table, and selecting the new entry. Note how the two new polygons behave like one polygon.

15.5.4 Exercise: Linking Cities to People

For this exercise you should do the following:

= Delete all data from your people table.

= Add a foreign key column to people that references the primary key of the cities table.

= Use QGIS to capture some cities.

= Use SQL to insert some new people records, ensuring that each has an associated street and city.
Your updated people schema should look something like this:

\d people

Table "public.people"

Column | Type | Modifiers
,,,,,,,,,,, T

id | integer | not null

| | default nextval ('people_id_seq’ ::regclass)

name | character varying(50) |

house_no | integer | not null

street_id | integer | not null

phone_no | character varying |

the_geom | geometry |

city_id | integer | not null
Indexes:

"people_pkey" PRIMARY KEY, btree (id)
"people_name_idx" btree (name)
Check constraints:
"people_geom_point_chk" CHECK (st_geometrytype (the_geom) =
"ST_Point’ ::text OR the_geom IS NULL)
Foreign-key constraints:
"people_city_id_fkey" FOREIGN KEY (city_id) REFERENCES cities (id)
"people_street_id_fkey" FOREIGN KEY (street_id) REFERENCES streets (id)

Check your results

15.5.5 Looking at Our Schema

By now our schema should be looking like this:
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15.5.6 Try Yourself v

Create city boundaries by computing the minimum convex hull of all addresses for that city and computing a
buffer around that area.

15.5.7 Access Sub-Objects

With the SFS-Model functions, you have a wide variety of options to access sub-objects of SFS Geometries. When
you want to select the first vertex point of every polygon geometry in the table myPolygonTable, you have to do
this in this way:

= Transform the polygon boundary to a linestring:

select st_boundary(geometry) from myPolygonTable;

= Select the first vertex point of the resultant linestring:

select st_startpoint (myGeometry)

from (
select st_boundary (geometry) as myGeometry
from myPolygonTable) as foo;

15.5.8 Data Processing

PostGIS supports all OGC SFS/MM standard conform functions. All these functions start with ST_.

15.5.9 Clipping

To clip a subpart of your data you can use the ST_INTERSECT () function. To avoid empty geometries, use:

where not st_isempty(st_intersection(a.the_geom, b.the_geom))
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select st_intersection(a.the_geom, b.the_geom), b.x*

from clip as a, road_lines as b

where not st_isempty(st_intersection(st_setsrid(a.the_geom,32734),
b.the_geom)) ;
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15.5.10 Building Geometries from Other Geometries

From a given point table, you want to generate a linestring. The order of the points is defined by their id. Another
ordering method could be a timestamp, such as the one you get when you capture waypoints with a GPS receiver.

@10

9

©8

o7
6
©5

o4

©3

02

°1

To create a linestring from a new point layer called ‘points’, you can run the following command:

select ST_LineFromMultiPoint (st_collect (the_geom)), 1 as id
from (

select the_geom

from points

order by id
) as foo;

To see how it works without creating a new layer, you could also run this command on the ‘people’ layer, although
of course it would make little real-world sense to do this.
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15.5.11 Geometry Cleaning

You can get more information for this topic in this blog entry.

15.5.12 Differences between tables

To detect the difference between two tables with the same structure, you can use the PostgreSQL keyword

EXCEPT:

select * from table_a
except
select » from table_b;

As the result, you will get all records from table_a which are not stored in table_b.

15.5.13 Tablespaces

You can define where postgres should store its data on disk by creating tablespaces:

CREATE TABLESPACE homespace LOCATION '’ /home/pg’;

When you create a database, you can then specify which tablespace to use e.g.:
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createdb —-tablespace=homespace t4a

15.5.14 In Conclusion

You’ve learned how to create more complex geometries using PostGIS statements. Keep in mind that this is mostly
to improve your tacit knowledge when working with geo-enabled databases through a GIS frontend. You usually
won’t need to actually enter these statements manually, but having a general idea of their structure will help you
when using a GIS, especially if you encounter errors that would otherwise seem cryptic.
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CAPiTULO 16

Module: Using Spatial Databases in QGIS

In this module you will learn about how to use Spatial Databases with QGIS to manage, display and manipulate
data in the database as well as performing analysis by querying. We will primarily use PostgreSQL and Post-
GIS (which were covered in previous sections), but the same concepts are applicable to other spatial database
implementations including spatialite.

16.1 Lesson: Working with Databases in the QGIS Browser

In the previous 2 modules we looked at the basic concepts, features and functions of relational databases as well
as extensions that let us store, manage, query and manipulate spatial data in a relational database. This section will
dive deeper into how to effectively use spatial databases in QGIS.

The goal for this lesson: To learn how to interact with spatial databases using the QGIS Browser interface.

16.1.1 V Follow Along: Adding Database Tables to QGIS using the Browser

We have already briefly looked at how to add tables from a database as QGIS layers, now lets look at this in a
bit more detail and look at the different ways this can be done in QGIS. Lets start by looking at the new Browser
interface.

= Start a new empty map in QGIS.
= Open the Browser by clicking the Browser tab at the bottom of the Layer Panel

= Open the PostGIS portion of the tree and you should find your previously configured connection available
(you may need to click the Refresh button at the top of the browser window).
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= Double clicking on any of the table/layers listed here will add it to the Map Canvas.

= Right Clicking on a table/layer in this view will give you a few options. Click on the Properties item to look
at the properties of the layer.

00806 Layer Properties

Display Name lines

Layer Source  pg:/postgis_demo/public/lines

Provider postgres

Metadata

General

Storage type of this layer

PostgreSQL database with PostGIS extension

Description of this provider

PostgreSQL/PostGIS provider

PostgreSQL 9.3.1 on xB6_64-apple-darwin12.5.0, compiled by i686-apple-darwin11-llvm-gce-4.2 (GCC) 4.2.1 (Based on Apple
Inc. build 5658) (LLVM build 2336.11.00), 64-bit

PostGIS 2.1 USE_GEOS=1 USE_PROJ=1 USE_STATS=1

Saurce for this layer

dbname='postgis_demo’ host=localhost port=5432 ssimode=disable key="id_0' srid=32733 type=MULTILINESTRING
table="public"."lines" (geom) sql=

Geometry type of the features in this layer
Line

Primary key attributes

id_0

T SR S S S T

NOTICE: Layer srs set from project (EPSG:32733) @

/’
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Nota: Of course you can also use this interface to connect to PostGIS databases hosted on a server external to
your workstation. Right clicking on the PostGIS entry in the tree will allow you to specify connection paramaters

for a new connection.

16.1.2 ‘] Follow Along: Adding a filtered set of records as a Layer

Now that we have seen how to add an entire table as a QGIS layer it might be nice to learn how to add a filtered
set of records from a table as a layer by using queries that we learned about in previous sections.

= Start a new empty map with no layers

» Click the Add PostGIS Layers button or select Layer —> Add PostGIS Layers from the menu.

» In the Add PostGIS Table(s) dialog that comes up, connect to the postgis_demo connection.

= Expand the public schema and you should find the three tables we were working with previously.

= Click the 1ines layer to select it, but instead of adding it, click the Ser Filter button to bring up the Query
Builder dialog.

= Construct the following expression using the buttons or by entering it directly:

"roadtype" = "'major’
e 00 Query Builder
lines
Fields Values
id_0 .
id minor

NULL

| Sample || All

Use unfiltered layer

w QOperators

[ = |[ < |[ > |[ uke |[ % |[ N |[ NOTIN |
[ <= |[ >= |[ 1= |[ wke |[ anD |[ OR |[ NOT |

Provider specific filter expression

"roadtype” = 'major’

| Help | | Test | | Clear | | Cancel | [ OK |

= Click OK to complete editing the filter and click Add to add the filtered layer to your map.
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= Rename the 1ines layer in the tree to roads_primary.

You will notice that only the Primary Roads have been added to your map rather than the entire layer.

16.1.3 In Conclusion

You have seen how to interact with spatial databases using the QGIS Browser and how to add layers to your map
based on a query filter.

16.1.4 What’s Next?

Next you’ll see how to work with the DB Manager interface in QGIS for a more complete set of database man-
agement tasks.

16.2 Lesson: Using DB Manager to work with Spatial Databases in
QGIS

We have already seen how to perform many database operations with QGIS as well as with other tools, but now it’s
time to look at the DB Manager tool which provides much of this same functionality as well as more management
oriented tools.

The goal for this lesson: To learn how to interact with spatial databases using the QGIS DB Manager.

16.2.1 V Follow Along: Managing PostGIS Databases with DB Manager

You should first open the DB Manager interface by selecting Database —> DB Manager —> DB Manager on the
menu or by selecting the DB Manager icon on the toolbar.

S

You should already see the previous connections we have configured and be able to expand the myP G section and
its public schema to see the tables we have worked with in previous sections.

The first thing you may notice is that you can now see some metadata about the Schemas contained in your
database.
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0.6.6 DB Manager
& e o
Tree | .E: Table | Preview |
v % PostGIS .
¥ postgis_demo publlc
Schema details
Owner: george
Comment: standard public schema
Privileges

User has privileges:

* create new objects
* access objects

Schemas are a way of grouping data tables and other objects in a PostgreSQL database and a container for per-
missions and other constraints. Managing PostgreSQL schemas is beyond the scope of this manual, but you can
find more information about them in the PostgreSQL documentation. You can use the DB Manager to create new
Schemas, but will need to use a tool like pgAdmin III or the command line interface to manage them effectively.

DB Manager can also be used to manage the tables within your database. We have already looked at various ways
to create and manage tables on the command line, but now lets look at how to do this in DB Manager.

First, its useful to just look at a table’s metadata by clicking on its name in tree and looking in the Info tab.
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0.6.6 £ DB Manager
g F & &
i 'mﬂ Table = Preview |
v % PostGIS

¥ postgis_demo Ilnes

v @ public
geography_columns
geometry_columns

General info

I . = Relation type: Table
+% points Owner: george
& polygons Pages: 1
ges:

msterfcolun"lns Rows (estimation): 7

rastelr_overvwews Rows (counted): 7

E spatial_ref_sys Privileges: select, insert, update, delete
PostGIS
Column: geom
Geometry: MULTILINESTRING
Dimension: 2
Spatial ref: WGS 84 / UTM zone 335 (32733)
Estimated extent: 1620551.12500, 6936774.00000 - 1624197.25000, 6940707.00000
Extent: (unknown) (find out

A No spatial index defined (create it)

Fields
# Name Type Length Null Default
1 id 0 int4 4 N nextval(lines_id_0_seq":regclass)
2 geom geometry Y

(MultiLineString,32733)

/'

In this panel you can see the General Info about the table as well the information that the PostGIS extension
maintains about the geometry and spatial reference system.

If you scroll down in the Info tab, you can see more information about the Fields, Constraints and Indexes for the
table you are viewing.
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BB DB Manager

g N e ®

raster_overviews
spatial_ref_sys

Estimated extent:
Extent:

& No spatial ind

Tree Table Preview
v % PostGIS Rows (counted): 7
v postgis_demo Privileges: select, insert, update, delete
v & public
geography_columns
geometry_columns PostGIS
Y lines
*« points Column: geom
® polygons Ceometry: MULTILINESTRING
raster_columns Dimension: 2
Spatial ref: WGS 84 [ UTM zone 335 (32733)

1620551.12500, 6936774.00000 - 1624197.25000, 6940707.00000

(unknown) (find out
ex defined (create it)

Fields
# Name Type
1 id 0 int4
2 geom geometry
(MultiLineString,32733)
3 id int4
4 roadtype wvarchar (5)
Constraints
Name Type Column(s)
lines_pkey Primary key id_0

Length
4

Null
N
Y

Y
Y

Default
nextval('lines_id_0_seq'::regclass)

Its also very useful to use DB Manager to simply look at the records in the database in much the same way you
might do this by viewing the attribute table of a layer in the Layer Tree. You can browse the data by selecting the

Table tab.
0.6.6 £ DB Manager
g2 [ & ®
i | Info Preview |
v % PostGIS id_0 geom id roadtype
¥ postgis_demo
v & public 11 MULTILINES... | 1 NULL
geography_columns /5 3 MULTILINES.... |2 minor
geometry_columns
I 313 MULTILINES... |3 NULL
% points
® polygons 4 4 MULTILINES... | 4 major
raster_columns 55 MULTILINES... | 5 minor
raster_overviews
spatial_ref_sys 6 6 MULTILINES... | 6 major
77 MULTILINES... | 8 minor

/'
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There is also a Preview tab which will show you the layer data in a map preview.
Right Clicking on a layer in the tree and clicking Add to Canvas will add this layer to your map.

So far we have only been viewing the database its schemas and tables and their metadata, but what if we wanted
to alter the table to add an additional column perhaps? DB Manager allows you to do this directly.

= Select the table you want to edit in the tree

= Select Table —> Edit Table from the menu to open the Table Properties dialog.

8006 EA Table properties

Constraints Indexes J'

Table columns:

Name Type Null | Default

id_0 int4 False nextval(lines_id_0_seq":regclass)
geom geometry (MultiLineString,32733) True

id int4 True

roadtype varchar (5) True

i—ﬂ-—hﬂ [ Add geometry column ] [ Edit column | [ Delete column ]

| Close |

You can use this dialog to Add Columns, Add geometry columns, edit existing columns or to remove a column
completely.

Using the Constraints tab, you can manage which fields are used as the primary key or to drop existing constraints.
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Columns mﬂﬂ Indexes

Primary, foreign keys, unique and check constraints:

Name | Type | Column(s)
lines_pkey Primary key id_0

[ Add primary key / unique J [ Delete constraint ]

The Indexes tab can be used to add and delete both spatial and normal indexes.
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8.0.8 EA Table properties

[ Columns Constraints m

Indexes defined for this table:

| Addindex | | Add spatial index | | Delete index |

[ Close |

16.2.2 e Follow Along: Creating a New Table

Now that we have gone through the process of working with existing tables in our database, let’s use DB Manager
to create a new table.

= If it is not already open, open the DB Manager window, and expand the tree until you see the list of tables
already in your databse.

= From the menu select Table —> Create Table to bring up the Create Table dialog.
= Use the default Public schema and name the table places.

s Addthe id, place_name, and elevation fields as shown below

= Make sure the id field is set as the primary key.

= Click the checkbox to Create geometry column and make sure it is set to a POINT type and leave it named
geom and specify 4326 as the SRID.

= Click the checkbox to Create spatial index and click Create to create the table.
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006 Create Table
Schema | public 4|
Name Ipl.'-lces |
Name Type Null Add field
i i (]
1/id serial - Delete field
2 place_name text ]
3 elevation integer ]
Up
Down
Primary key | id o
[2] Create geometry column | POINT D |
Name |geom |
Dimensions |2 I|§|
SRID 4326 |
[E‘] Create spatial index
| Create | | Close |

= Dismiss the dialog letting you know that the table was created and click Close to close the Create Table
Dialog.

You can now inspect your table in the DB Manager and you will of course find that there is no data in it. From
here you can Toggle Editing on the layer menu and begin to add places to your table.

16.2.3 ‘l Follow Along: Basic Database Administration

The DB Manager will also let you do some basic Database Administration tasks. It is certainly not a substitute for
a more complete Database Administration tool, but it does provide some functionality that you can use to maintain
your database.

Database tables can often become quite large and tables which are being modified frequently can end up leaving
around remnants of records that are no longer needed by PostgreSQL. The VACUUM command takes care of
doing a kind of garbage collection to compact and optionall analyze your tables for better performance.

Lets take a look at how we can perform a VACUUM ANALYZE command from within DB Manager.
= Select one of your tables in the DB Manager Tree.
= Select Table —> Run Vacuum Analyze from the menu.

Thats it! PostgreSQL will perform the operation. Depending on how big your table is, this may take some time to
complete.

You can find more information about the VACUUM ANALYZE process in the PostgreSQL Documentation
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16.2.4 0 Follow Along: Executing SQL Queries with DB Manager

DB Manager also provides a way for you to write queries against your database tables and to view the results. We
have already seen this type of functionality in the Browser panel, but lets look at it again here with DB Manager.

= Select the 1ines table in the tree.

Select the SOL window button in the DB Manager toolbar.

Compose the following SQL query in the space provided:

select » from lines where roadtype = 'major’;

Click the Execute (F5) button to run the query.

You should now see the records that match in the Result panel.

806 SOL window - postgis_demo [PostGlS]
SQL query: | N 4| | Store | | Delete |
select * from lines where roadtype = "major’;
@ 2 rows, 0.0 seconds | Clear |
Result:
id_0 geom id roadtype
1 4 0105000020DD7F00000... | 4 major
2 6 0105000020DD7F00000... | 6 major
[ | Load as new layer
| Close |

column.

Click the checkbox for Load as new layer to add the results to your map.

Select the id column as the Column with unique integer values and the geom column as the Geometry

Enter roads_primary as the Layer name (prefix).

Click Load now! to load the results as a new layer into your map.
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006 SOL window - postgis_demo [PostGIS]

SQL query: | N 4| | Store | | Delete |

select * from lines where roadtype = "major';

2 rows, 0.0 seconds [ Clear |
Result: A
id_0 geom id roadtype
1 4 ‘ 0105000020DD7F00000... | 4 ‘ major ‘
2 6 | 0105000020DD7F00000... | 6 | major |

™ Load as new layer

Column with unique -~ T P — Retrieve
h id - | Geometry column |geom v |
integer values columns
Layer name (prefix) Iroads_primand | | Load now! |
["] Avoid selecting by feature id

| Close |

The layers that matched your query are now displayed on your map. You can of course use this query tool to
execute any arbitrary SQL command including many of the ones we looked at in previous modules and sections.

16.2.5 Importing Data into a Database with DB Manager

We have already looked at how to import data into a spatial database using command line tools and also looked at
how to use the SPIT plugin, so now lets learn how to use DB Manager to do imports.

» Click the Import layer/file button on the toolbar in the DB Manager dialog.

s

Select the urban_33S. shp file from exercise_data/projected_data as the input dataset.

Click the Update Options button to pre-fill some of the form values.

Make sure that the Create new table option is selected

Specify the Source SRID as 32722 and the Target SRID as 4326.

Enable the checkbox to Create Spatial Index

Click OK to perform the import.
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B T R 1,11 R0 1 A 2 S

Input |1Ifexercise_d ata/projected_data/urban_335.shp |:|

[ Update options ]

Output table

Schema [ public

Table |urban_33S

Action
(») Create new table

|| Drop existing one
() Append data to table
Options

|| Primary key

|| Geometry column

M Source SRID 32722 (M Target SRID 4326

|| Encoding UTF-8

|| Create single-part geometries instead of multi-part
™ Create spatial index

[ Cancel ] [—O\V—]

= Dismiss the dialog letting you know that the import was successful
= Click the Refresh button on the DB Manager Toolbar.

You can now inspect the table in your database by clicking on it in the Tree. Verify that the data has been repro-
jected by checking that the Spatial ref: is listed as WGS 84 (4326)
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0.6.6 DB Manager
& & &
i .m: Table = Preview |
v
¥ % PostGIS
¥ postgis_demo urban_sss
v @ public
geography_columns .
geometry_columns General Info
o
E’.‘ lines Relation type: Table
. pla_ces Owner: george
«4 points Pages: 2
8 polygons Rows (estimation): 3]
raster_colun"ms Rows (counted): 6
raster_overviews Privileges: select, insert, update, delete

[ spatial_ref_sys

PostGIS
Column: geom
Geometry: MULTIPOLYCON
Dimension: 2
Spatial ref: WGS B4 (4326)
Extent: {unknown) (find out
Fields
# Name Type Length Null
1 id int4 4 N
)
2 geom geometry Y
(MultiPolygon,43
26)
3 ag_cad_id

numeric Y

Default

nextval("urban_33S_id_seq""::regclass

v

Right clicking on the table in the Tree and a selecting Add fo Canvas will add the table as a layer in your map.

16.2.6 Exporting Data from a Database with DB Manager

Of course DB Manager can also be used to export data from your spatial databases, so lets take a look at how that

is done.

= Select the 1ines layer in the Tree and click the Export to File button on the toolbar to open the Export to

vector file dialog.

= Click the ... button to select the Output file and save the data to your exercise_data directory as

urban_4326.

= Set the Target SRID as 4326.

» Click OK to initialize the export.
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Output file |,|’ docs/training_manual/exercise_data/urban_4326.shp

Action

(») Create new file
|| Drop existing one

() Append data to file

Options

[ | Source SRID 32733

(M Target SRID

(] Encoding | System

Cancel ] M

= Dismiss the dialog letting you know the export was successful and close the DB Manager.

You can now inspect the shapefile you created with the Browser panel.

-

P W TR e W e

Browser

T @
¥ ) source
¥ ([ docs
» [0 documentation_guidelines 006 La!ﬁr E.,..'Dgsﬂi“

» [0 gentle_gis_introduction
» [ pyqgis_developer_cookbook
¥ (0 training_manual

(3 answers

0 appendix

() assessment

(0 basic_map

() complete_analysis

(0 create_vector_data
(1 database_concepts
() databases

@ exercise_data

[ epsg4326

2 forms

3 plugins

(0 postgis

(0 projected_data

() raster

(0 residential_development
(2 school_property_photos
(0 styles

(3 symbols

2 world

(9 land_use.db

' urban_4326.shp
(2 foreword

(0 grass

(2 i18n

(2 introduction

(3 linfiniti-sphinx-theme
(1 map_composer

(2 online_resources

(3 planning_docs

AYYVYYVYVYYY

YYYYYYYYYVYY

() rasters

(2 resources

(0 spatial_databases
(0 vector_analysis

(0 vector_classification
B index.rst

YYYYYVYVYVYVYYVYYYVYY

Display Name urban_4326.shp
Layer Source  is/QGIS-Documentation/source/docs/training_manual/exercise_data/urban_4326.shp

Provider ogr

Metadata

General

Storage type of this layer

ESRI Shapefile

Description of this provider

‘OGR data provider (compiled against GDAL/OGR library version 1.10.1, running against GDAL/OGR library
version 1.10.1)

‘Source for this layer

Nolumes/Drobolsites/agis/QGIS-
Documentation’ ini i | 4326.5hp

Geometry type of the features in this layer
Line

The number of features in this layer

7

Editing capabilities of this layer

(2 python Y
(0 qgis_plugins
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16.2.7 In Conclusion

You have now seen how to use the DB Manager interface in QGIS to Manage your spatial databases, to execute
sql queries against your data and how to import and export data.

16.2.8 What’s Next?

Next, we will look at how to use many of these same techniques with spatialite databases.

16.3 Lesson: Working with spatialite databases in QGIS

While PostGIS is generally used on a server to provide spatial database capabilities to multiple users at the same
time, QGIS also supports the use of a file format called spatialite that is a lightweight, portable way to store an
entire spatial database in a single file. Obviously, these 2 types of spatial databases should be used for different
purposes, but the same basic principles and techniques apply to both. Let’s create a new spatialite database and
explore the functionality provided to work with these databases in QGIS.

The goal for this lesson: To learn how to interact with spatialite databases using the QGIS Browser interface.

16.3.1 V‘ Follow Along: Creating a Spatialite database with the Browser

Using the Browser panel, we can create a new spatialite database and get it setup for use in QGIS.
= Right click on the Spatialite entry in the Browser tree and select Create Database.
= Specify where on your filesystem you want to store the file and name it ggis—s1.db.

= Again right click on the Spatialite entry in the Browser tree and now select the New Connection item. Find
the file you created in the last step and open it.

Now that you have configured your new database you will find that the entry in Browser tree has nothing under-
neath it and the only thing you can do at this point is to delete the connection. This is of course because we haven’t
added any tables to this database. Let’s go ahead and do that.

= Find the button to create a new layer and use the dropdown to create a new new Spatialite layer, or select
Layer —> New —> New Spatialite Layer.

/

= Select the database we created in the previous steps in the drop down.
= Give the layer the name places.

= Tick the checkbox next to Create an auto-incrementing primary key.
= Add 2 attributes as shown in below

= Click OK to create the table.
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Database [ [Volumes {Drobo/sites/qqgis/QGIS-Docume :J

Layer name |place5

Ceometry column | geometry
Type

(=) Point () Line () Polygon
() MultiPoint () Multiline () Multipolygon

EPSG:4326 - WGS 84 | Specify CRS |

(¥ Create an autoincrementing primary key
New attribute

Name | |

Type [ Whole number = ]

- Add to attributes list

Attributes list

Name | Type
place_name real
elevation integer

., Remove attribute

[ Cancel ] i—ﬂ‘—q

= Click the refresh button at the top of the Browser and you should now see your places table listed.
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o || Add ||

Browser

= Home
Favourites

—

. [Volumes

P MssQL

W PostGIS

/£ SpatialLite

b

4 7

» ) OWS
3 WCS
7 WFS
A% OWMS

v [ ggis-sl.sglite
° places

You can right click on the table and view its properties as we did in the previous exercise.

From here you can start an editing session and start adding data to your new database directly.

We also learned about how to import data into a database using the DB Manager and you can use this same

technique to import data into your new spatialite DB.

16.3.2 In Conclusion

You have seen how to create spatialite databases and add tables to them and to use these tables as layers in QGIS.

16.3. Lesson: Working with spatialite databases in QGIS
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CAPiTULO 17

Appendix: Contributing To This Manual

To add materials to this course, you must follow the guidelines in this Appendix. You are not to alter the conditions
in this Appendix except for clarification. This is to ensure that the quality and consistency of this manual can be
maintained.

17.1 Downloading Resources

The source of this document is available at GitHub. Consult GitHub.com for instructions on how to use the git
version control system.

17.2 Manual Format

This manual is written using Sphinx, a Python document generator using the reStructuredText markup language.
Instructions on how to use these tools are available on their respective sites.

17.3 Adding a Module

= To add a new module, first create a new directory (directly under the top-level of the
ggis-training-manual directory) with the name of the new module.

= Under this new directory, create a file called index . rst. Leave this file blank for now.

= Open the index. rst file under the top-level directory. Its first lines are:

. toctree::
:maxdepth: 2
:numbered:
foreword/index

introduction/index

You will note that this is a list of directory names, followed by the name index. This directs the top-level index
file to the index files in each directory. The order in which they are listed determines the order they will have in
the document.

= Add the name of your new module (i.e., the name you gave the new directory), followed by /index, to
this list, wherever you want your module to appear.

= Remember to keep the order of the modules logical, such that later modules build on the knowledge pre-
sented in earlier modules.

= Open your new module’s own index file ([module name]/index.rst).

= Along the top of the page, write a line of 80 asterisks («). This represents a module heading.
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= Follow this with a line containing the markup phrase | MOD | (which stands for “module”), followed by the
name of your module.

= End this off with another line of 80 asterisks.

= Leave a line open beneath this.

= Write a short paragraph explaining the purpose and content of the module.
= Leave one line open, then add the following text:

toctree::
:maxdepth: 2
:numbered:

lessonl
lesson2

... where lessonl, lesson?2, etc., are the names of your planned lessons.

The module-level index file will look like this:

R i i i I i b I e b b b S I b b b b b b b I b b b I i b b S I b b b I I 2 b b I b b b I I b b b I 2 b b b I b b b I I b b b I I b b b b b b b i i 3
|[MOD| Module Name

Ak h kA hkhkhkhkhhhdhk A hhhkhAhhdhhkhhkhkhAhhhhkhhhhkhrhhkdhhhhkhAhhhkhdhkhkdhhkhhkkhkhhrhkhkhkhkhkhhkrhkkhkhkhrhhkhhhkhkxxk*
Short paragraph describing the module.

toctree::
:maxdepth: 2
:numbered:

lessonl
lesson2

17.4 Adding a Lesson

To add a lesson to a new or existing module:
= Open the module directory.
= Open the index. rst file (created above in the case of new modules).
= Ensure that the name of the planned lesson is listed underneath the t oct ree directive, as shown above.
= Create a new file under the module directory.

= Name this file exactly the same as the name you provided in the module’s index. rst file, and add the
extension . rst.

Nota: For editing purposes, a . rst file works exactly like a normal text file (. txt).

= To begin writing the lesson, write the markup phrase | LS |, followed by the lesson name.

= In the next line, write a line of 80 equal signs (=).

= Leave a line open after this.

= Write a short description of the lesson’s intended purpose.

= Include a general introduction to the subject matter. See the existing lessons in this manual for examples.
= Beneath this, start a new paragraph, beginning with this phrase:

**The goal for this lesson:»*x*

= Briefly explain the intended outcome of completing this lesson.
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= If you can’t describe the goal of the lesson in one or two sentences, consider breaking the subject matter up
into multiple lessons.

Each lesson will be subdivided into multiple sections, which will be addressed next.

17.5 Adding a Section

There are two types of sections: “follow along” and “try yourself™.

= A “follow along” section is a detailed set of directions intended to teach the reader how to use a given aspect
of QGIS. This is typically done by giving click-by-click directions as clearly as possible, interspersed with
screenshots.

= A “try yourself” section gives the reader a short assignment to try by themselves. It is usually associated
with an entry in the answer sheet at the end of the documentation, which will show or explain how to
complete the assignment, and will show the expected outcome if possible.

Every section comes with a difficulty level. An easy section is denoted by | basic |, moderate by |moderate |,
and advanced by | hard]|.

17.5.1 Adding a “follow along” section

= To start this section, write the markup phrase of the intended difficulty level (as shown above).
= Leave a space and then write |FA | (for “follow along”).

= Leave another space and write the name of the section (use only an initial capital letter, as well as capitals
for proper nouns).

= In the next line, write a line of 80 minuses/dashes (-). Ensure that your text editor does not replace the
default minus/dash character with a long dash or other character.

= Write a short introduction to the section, explaining its purpose. Then give detailed (click-by-click) instruc-
tions on the procedure to be demonstrated.

= In each section, include internal links, external links and screenshots as needed.

= Try to end each section with a short paragraph that concludes it and leads naturally to the next section, if
possible.

17.5.2 Adding a “try yourself” section

= To start this section, write the markup phrase of the intended difficulty level (as shown above).
= Leave a space and then write | TY | (for “try yourself”).

= In the next line, write a line of 80 minuses/dashes (-). Ensure that your text editor does not replace the
default minus/dash character with a long dash or other character.

= Explain the exercise that you want the reader to complete. Refer to previous sections, lessons or modules if
necessary.

= Include screenshots to clarify the requirements if a plain textual description is not clear.

In most cases, you will want to provide an answer regarding how to complete the assignment given in this section.
To do so, you will need to add an entry in the answer sheet.

= First, decide on a unique name for the answer. Ideally, this name will include the name of the lesson and an
incrementing number.

= Create a link for this answer:
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:ref: ‘Check your results <answer—-name>"‘

Open the answer sheet (answers/answers.rst).

Create a link to the “try yourself” section by writing this line:

. _answer—name:

Write the instructions on how to complete the assignment, using links and images where needed.

To end it off, include a link back to the “try yourself” section by writing this line:

:ref:'Back to text <backlink-answer-name>"‘

To make this link work, add the following line above the heading to the “try yourself” section:

. _backlink-answer—-name:

Remember that each of these lines shown above must have a blank line above and below it, otherwise it could
cause errors while creating the document.

17.6 Add a Conclusion

= To end a lesson, write the phrase | IC| for “in conclusion”, followed by a new line of 80 minuses/dashes
(=). Write a conclusion for the lesson, explaining which concepts have been covered in the lesson.

17.7 Add a Further Reading Section

= This section is optional.
= Write the phrase FR for “further reading”, followed by a new line of 80 minuses/dashes (-).

= Include links to appropriate external websites.

17.8 Add a What’s Next Section

= Write the phrase | WN | for “what’s next”, followed by a new line of 80 minuses/dashes (-).
= Explain how this lesson has prepared students for the next lesson or module.

= Remember to change the “what’s next” section of the previous lesson if necessary, so that it refers to your
new lesson. This will be necessary if you have inserted a new lesson among existing lessons, or after an
existing lesson.

17.9 Using Markup

To adhere to the standards of this document, you will need to add standard markup to your text.

17.9.1 New concepts

= If you are explaining a new concept, you will need to write the new concept’s name in italics by enclosing
it in asterisks ().

This sample text shows how to introduce a *new conceptx.
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17.9.2 Emphasis

» To emphasize a crucial term which is not a new concept, write the term in bold by enclosing it in double
asterisks (* *).

= Use this sparingly! If used too much, it can seem to the reader that you are shouting or being condescending.

This sample text shows how to use xxemphasisx*x in a sentence. Include the
punctuation mark if it is followed by a xxcomma, ** or at the xxend of the
sentence. x*

17.9.3 Images

= When adding an image, save it to the folder _static/lesson_name/.
= Include it in the document like this:

image:: /static/training_manual/lesson_name/image_file.extension
ralign: center

= Remember to leave a line open above and below the image markup.

17.9.4 Internal links

= To create an anchor for a link, write the following line above the place where you want the link to point to:

_link-name:

» To create a link, add this line:

:ref: ‘Descriptive link text <link-name>"‘

= Remember to leave a line open above and below this line.

17.9.5 External links

= To create an external link, write it out like this:

‘Descriptive link text <link-url>‘_

= Remember to leave a line open above and below this line.

17.9.6 Using monospaced text

= When you are writing text that the user needs to enter, a path name, or the name of a database element such
as a table or column name, you must write it in monospaced text. For example:

Enter the following path in the text box: :kbd:‘path/to/file’.

17.9.7 Labeling GUI items

= If you are referring to a GUI item, such as a button, you must write its name in the GUI label format. For
example:

To access this tool, click on the :guilabel:‘Tool Name' button.

= This also applies if you are mentioning the name of a tool without requiring the user to click a button.
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17.9.8 Menu selections

= If you are guiding a user through menus, you must use the menu — selection — format. For example:

To use the :guilabel: ‘Tool Name' tool, go to :menuselection: ‘Plugins —-->
Tool Type —-> Tool Name'.

17.9.9 Adding notes
= You might need to a note in the text, which explains extra details that can’t easily be made part of the flow
of the lesson. This is the markup:

[Normal paragraph.]

. note:: Note text.
New line within note.

New paragraph within note.

[Unindented text resumes normal paragraph.]

17.9.10 Adding a sponsorship/authorship note

If you are writing a new module, lesson or section on behalf of a sponsor, you must include a short sponsor message
of their choice. This must notify the reader of the name of the sponsor and must appear below the heading of the
module, lesson or section that they sponsored. However, it may not be an advertisement for their company.

If you have volunteered to write a module, lesson or section in your own capacity, and not on behalf of a sponsor,
you may include an authorship note below the heading of the module, lesson or section that you authored. This
must take the form This [module/lesson/section] contributed by [author name] . Donot
add further text, contact details, etc. Such details are to be added in the “Contributors” section of the Foreword,
along with the name(s) of the part(s) you added. If you only made enhancements, corrections and/or additions, list
yourself as an editor.

17.10 Thank You!

Thank you for contributing to this project! By so doing, you are making QGIS more accessible to users and adding
value to the QGIS project as a whole.
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CAPiTULO 18

Hola de Respuestas

18.1 Results For Anadiendo Tu Primera Capa

18.1.1 & Preparacion

Deberias ver muchas lineas que representan carreteras. Todas estas lineas estdn en la capa vectorial que acabas de
cargar para crear el mapa bésico.

Volver al texto

18.2 Results For Un resumen de la Interfaz

18.2.1 &I Resumen (Parte 1)

Refer back to the image showing the interface layout and check that you remember the names and functions of the
screen elements.

Volver al texto

18.2.2 él Resumen (Parte 2)

1. Guardar como

2. Zoom a la capa

3. Ayuda

4. Renderizado on/off
5. Linea de medida

Volver al texto

18.3 Results For Trabajando con Datos Vector

18.3.1 &I Ficheros Shape

Deberia haber cinco capas en tu mapa:
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» Jugares

= agua

» edificios

= riosy

= carreteras.

Volver al texto

18.3.2 ‘] Bases de Datos

Todas las capas vectoriales deberian cargarse en el mapa. Probablemente todavia no tendrd buen aspecto (ar-
reglaremos los colores feos mds adelante).

Volver al texto

18.4 Results For Simbologia

18.4.1 ‘i Colores

= Comprueba que los colores estdn cambiando como esperas que cambien.

= Por ahora es suficiente cambiar sé6lo la capa agua. Debajo hay un ejemplo, pero puede tener diferente aspecto
dependiendo del color que elijas.

066 QGIS 2.0.1-Dufour - basic_map
0 BLR OSPRAHBPLLLR & 6,5 p 8 BE =0 32 /7 B®
4./ B % B & o R

XA SDHBINANS

(5] & Roncer EPSGi226 [G[1] )

Nota: If you want to work on only one layer at a time and don’t want the other layers to distract you, you can hide
a layer by clicking in the check box next to its name in the Layers list. If the box is blank, then the layer is hidden.

Back to text
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18.4.2 & Symbol Structure

Ahora tu mapa deberia aparecer asi:

0060 QGIS 2.0.1-Dufour - basic_map

¥./ B QB & o=

SEa

DEEBLRINS AL ANPLOLR[LER & 6 B8 BE & 0 %

=y k2

06 Layers.
» & . places

» @ C° buildings
W1} @ oo :
b fivers. £ ~

CE \ €
2| § o =

T

If you are a Beginner-level user, you may stop here.

20.4192,34.0180 Scale (122771

) [] & Ronder EPSCutc2s [ (3] |

= Use the method above to change the colors and styles for all the remaining layers.

= Try using natural colors for the objects. For example, a road should not be red or blue, but can be gray or

black.

= Also feel free to experiment with different Fill Style and Border Style settings for the polygons.

Back to text

18.4.3 v Symbol Layers

= Customize your buildings layer as you like, but remember that it has to be easy to tell different layers apart

on the map.

Here’s an example:

18.4. Results For Simbologia
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066 QGIS 2.0.1-Dufour - basic_map
DEBRBODRANSLLSAPOLL LR S 6 B HEBE =230 @ B Y )
4/ BRBARGLDE SE %8B
o0 Layers. _— -
Ve . .
w, SO .
L - R
4 » @ O landuse
»
@
=]
%]
28
Iz
aQ

Browser

‘There is a new olugin available (@ Coordinate: 20.44016,-34.02169 Scale [12235 ) 5] @ Render EPSG4326 () (4] |

Back to text

18.4.4 0 Symbol Levels

To make the required symbol, you need two symbol layers:
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# Layer Properties - roads | Style

¥ Layer rendering

Layer transparency r El o
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields

Rendering L i Single Symbol 3
@ Display [
@ Unit | Millimeter 4|
Actions ~ o
@ Transparency 0% 1 = \Width 1.00000 [z
| i
¥ Joins Color
¥ Diagrams Symbol layers Saved styles [+]
_____ 1@ E
Simple line
Bridleway Canal Canal rive Constructio Crossing Cycle patl Dam
Simple line
il — —_—
Ditch Drain Floodway  Footpath Jetty Living strt LockedRoad
I s BN ———
Motarway Matorway li Pedestrian v Primary lin  Primary ro. Residential Residential
River Riverbank Road Secondary r Steps Stream Tertiary ro.
Trunk roa  Turning cir Unclassified Waterfall Weir
| Symbolw | | Advancedw |
(@[ = al v ) ! !
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |

| Help | | Apply | | Cancel |

The lowest symbol layer is a broad, solid yellow line. On top of it there is a slightly thinner solid gray line.

= If your symbol layers resemble the above but you’re not getting the result you want, check that your symbol
levels look something like this:
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(| Enable symbol levels

Define the order in which the symbaol layers are rendered. The
numbers in the cells define in which rendering pass the layer
will be drawn.

Layer 0

Layer 1

0

1

= Now your map should look like this:

There is a new plugin available @ Coordinate: 20.43125,:34.02672 Scale [1:17882 |- [$] (¥ Render EPSG:4326 @] [

382
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Back to text

18.4.5 & Symbol Levels

= Adjust your symbol levels to these values:

T - — 1 o 0 LY

[+ Enable symbol levels

Define the order in which the symbol layers are rendered. The
numbers in the cells define in which rendering pass the layer
will be drawn.

Layer O Layer 1
T trunk B w3

—tertiary - 1 2

—unclassified | = 0

[ Cancel ] l oK

= Experiment with different values to get different results.

= Open your original map again before continuing with the next exercise.

Back to text

18.5 Results For Attribute Data

18.5.1 0 Attribute Data

The NAME field is the most useful to show as labels. This is because all its values are unique for every object and

are very unlikely to contain NULL values. If your data contains some NULL values, do not worry as long as most
of your places have names.
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Back to text

18.6 Results For The Label Tool

18.6.1 & Label Customization (Part 1)

Your map should now show the marker points and the labels should be offset by 2.0 mm: The style of the markers

and labels should allow both to be clearly visible on the map:

0060 QGIS 2.0.1-Dufour - basic_map

Back to text

18.6.2 & Label Customization (Part 2)

One possible solution has this final product:

DEEBLR O ARANPO /LR & @B k8 BE &0 @0 0 B®
8./ .8 5 R & ax CEEABRRS
v 006 Layors.
LA
LK
ﬁ >
»
@
@
@ . 8 5
9% ) < i
o
0 S p a
7 Lo b > S
3t
.mm e
.@mmﬁmﬁmmm
Sisegutter
S et P e & i
gt ) R Gy
j | Loves BET)
20.4369,34.0285 Scale 1233561+ (3] @ Render EPSC4326 ()] |
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o
o

QGIS 2.0.1-Dufour - basic map
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To arrive at this result:

There s a new plugin available || Coordinate: 20.4016,-34.0627 Scale [T50000 ) 5]  Render EPSG:4326 (] |

» Use a font size of 10, a Label distance of 1,5 mm, Symbol width and Symbol size of 3.0 mm.

= In addition, this example uses the Wrap label on character option:

18.6. Results For The Label Tool
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8.0.8 ./ Layer Properties - places | Labels
M. General (™ Label this layer with| name €. | [ e |
% Style w Text/Buffer sample
Lorem Ipsum
5 Fields
@ Display
‘Larem Ipsum |ﬂ F
a:‘.® Actions C
4. =be Text Text formatting
¥ Joins "
Multiple lines
|IER Diagrams e Buffer Wrap on character | | | (=8
@ Background P
(t' Metadata ) Shadow Line height [1.00 line ‘U @,
4+ Placement Alignment | Left +) Ev
_/ Rendering -
|| Formatted numbers E'
Decimal places 3 . (Z'
Show plus sign =
[ Load Style ... | | Save As Default | | Restore Default Style | | Save Style ¥ |
| Help | | Apply | | Cancel |

= Enter a space in this field and click Apply to achieve the same effect. In our case, some of the place names
are very long, resulting in names with multiple lines which is not very user friendly. You might find this
setting to be more appropriate for your map.

Back to text

18.6.3 y Using Data Defined Settings
= Still in edit mode, set the FONT_SIZE values to whatever you prefer. The example uses 16 for towns, 14
for suburbs, 12 for localities and 10 for hamlets.
= Remember to save changes and exit edit mode.

= Return to the Text formatting options for the places layer and select FONT_SIZE in the Attribute field of
the font size data override dropdown:
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608 /] Layer Properties - places | Labels

General [ Label this layer with| name [ & —
-~ %-\ [
W Style ¥ Text/Buffer sample e

‘abe Labels Lorem Ipsum
[ Fields
® Display
[Lorem Ipsum M = R
B Actions ; R
‘1o Text stve \
¥ Joins +ab i
<'¢ Formatting | oy | Lucida Grande i €, |
IER Diagrams < Buffer S
@ Background | Style ( DREE
P
(@) Metadata ) Shadow .
u 5 B I
0:0 Placement @' @' E’ - @, ; b
/ Rendering | Size [13.0000 [SE=HE § [
[ points :] Data defined override K
Description...
Colar |
Attribute field ’ A
T O osm_id  (string)
E name (string)
Typecase | Nochange +) it barrier  (string)
* Spacing letter 0.0000 [ Paste :';?“":Z‘:rm;"'"g)
word [0.0000 [BR=N| address  (string)

is_in  (string)

Blend mode | Normal

DREE place  (string)

man_made  (string)
3 other_tags (string)
FONT_SIZE (integer)

[ Load Style ... ] Save As Default | [ Restore Default Style | | Save Style -
Help Apply Cancel @
- -

Your results, if using the above values, should be this:

Back to text

cee QIS 2.0.1-Dufour - basic_map.
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There is a new plugin available @ Coordinate: [ 202743339066 | Scale 123306 |- 3| ¥ Render EPSG:4326 ]

18.6. Results For The Label Tool
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18.7 Results For Classification

18.7.1 0 Refine the Classification

= Use the same method as in the first exercise of the lesson to get rid of the borders:

RSN =N - OSPWLARAPPLR/AMR & 6y B p e BE =0 30 7 B
W) BRBR S OSSR
00 Layers
.g,»_~_.
.n:gr;ﬂm-
> - water
.ﬂ>g\rm-
»
@
=)
@
%
e
03
Lripgs
P Broweer |
in available [(§| Coordinate: | 20.4422,34.0469 Scale (123396 1+ 3| ¥ Render EPSG:4326

The settings you used might not be the same, but with the values Classes = 6 and Mode = Natural Breaks (Jenks)
(and using the same colors, of course), the map will look like this:

000 T
DEOBBLE OSPWL o RBPLLALR & G BvpE BE =030 0 BY
4.0.B.2%R /& b5 E = BT
26 Layers
Vo [r @ - paoe
RS
b I R
7 T —
»
@
@
@
%
Ao
o
lw&wnr
Thera i 2 new plugin avaisble (8| Coordinate: 20.4403,34.0512 Scale (123895 [+ (3]  Render EPSG:4326
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Back to text

18.8 Results For Creating a New Vector Dataset

18.8.1 ﬂ Digitizing

The symbology doesn’t matter, but the results should look more or less like this:

066 QGIS 2.0.1-Dufour - basic_map
DBRODRINSLLAHPLALR & @ Ryp e BE =0 30 1 Ak
/. B % B /& Lo e K T W T P
00 Layer B
r ™ ds.
> @ C "
1V} routes

> ™ rivers

» @ school_property
@ 1" 3420C_2010_327_RGB_LATLNG
@ - landuse

S 888INARS a0

Loyors

Back to text

18.8.2 & Topology: Add Ring Tool

The exact shape doesn’t matter, but you should be getting a hole in the middle of your feature, like this one:

Toggles the editng state of the current layer i in : Scale 19865 1+ (3| @ Render EPSC4326 ()] |

18.8. Results For Creating a New Vector Dataset
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Validation finished. There is a new plugin available (95| Coordinate: | 20.42816,-34.03725 | Scale (19974 ) 9] @ Render EPSG:4326

= Undo your edit before continuing with the exercise for the next tool.

Back to text

18.8.3 0 Topology: Add Part Tool

= First select the Bontebok National Part:

2.0.1-Dufour - basic_map

)
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» & . places
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There s a new olugin available [§5] Coordinate: 20.4470,:34.0575 Scale [1:19951 -] [/]  Render EPSG:4326
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= Now add your new part:

= Undo your edit before continuing with the exercise for the next tool.

Back to text

18.8.4 ‘J Merge Features

static/train

1ing_manual/c

= Use the Merge Selected Features tool, making sure to first select both of the polygons you wish to merge.

= Use the feature with the OGC_FID of 1 as the source of your attributes (click on its entry in the dialog, then

click the Take attributes from selected feature button):

Nota:

If you’re using a different dataset, it is highly likely that your original polygon’s OGC_FID will not be 1. Just

choose the feature which has an OGC_FID.

0086 Merge feature attributes
OGC_FID GEOMETRY osm_id osm_way_id name Type aeroway amenity admin_leve ‘barrier |
] Skipattribute | 4| Feature 1 [ #]|( Feature 1 [7] " Feature 1 | 4| Feature 1 [#) (Feawre 1 [ 7] [Featwre 1 [3] "Featwre 1 [ 3]/ Feature 1 [3]| Feawre 1 [3] [ Fex
‘1 I1 @ |[NuLL 2855697 i ||NULL |[Bontebok National Park o ||boundary @ |[NULL NULL NULL NULL tior
14| NULL 2855697 @ |NULL Bontebok National Park | boundary & |NULL NULL NULL NULL atior
Merge Skipped 2855607 Bontebok National Park boundary natic
[ E | Take attributes from selected feature
| Z | Remove feature from selection
(ol | [0

Nota: Using the Merge Attributes of Selected Features tool will keep the geometries distinct, but give them the

same attributes.

Back to text

18.8.5 v’ Forms

For the TYPE, there is obviously a limited amount of types that a road can be, and if you check the attribute table

for this layer, you’ll see that they are predefined.
= Set the widget to Value Map and click Load Data from Layer.

18.8. Results For Creating a New Vector Dataset
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= Select roads in the Label dropdown and highway for both the Value and Description options:

s |2 |nighway | Qstmg |Sting | 254 o | | Unique values earadie. | v v
L | SUESS D [ [a [ s ——
Pl Attribute Edit Dialog "highway" IJ o o
b ¥ ¥
MS | ine edit [/ Editable e e —
Classification [~ Label on top ", Loal 5 m lay
ata Range Select data from afttributes in selected layer.
Unique vakies Combo box with predefined items. Value is stared in the attribute
Flle nama sl'?;:rn in?lfeweomp: bocTB me. Taets e [ Rad
Value map .
Enumaraton Load Data from layer | | Load Data from CSV file
Hidden - - "
Checkbox Value | Description iption highway s
Text edit
Calendar 1 | | Valug | D
Value refation 1
UUID generator  footway footway
Photo
Webview path path
Color -
primary primary
residential residential
service service
tertiary
Femove Saeted o

= Click Ok three times.

= If you use the Identify tool on a street now while edit mode is active, the dialog you get should look like
this:

L8086 " phscibutes cnads, - " '

osm_id |2aaaoa1aa

name |ertrsk Street

highway [ secondary

waterway | MULL

aerialway | NULL

barrier | NULL

man_made | |

other_tags | "lanes"=>"2"

Back to text
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18.9 Results For Vector Analysis

18.9.1 y Extract Your Layers from OSM Data

For the purpose of this exercise, the OSM layers which we are interested in are multipolygons and lines.
The multipolygons layer contains the data we need in order to produce the houses, schools and
restaurants layers. The 1ines layer contains the roads dataset.

The Query Builder is found in the layer properties:

8006 | Layer Properties - multipolygons | General
& General ¥ Layer info
% Style Layer name \multipo\yguns | displayed as multipolygons
3 Labels Layer source  /Volumes,/Drobo/sites/qgis/new data/osm_data.osm|layername=multipolygons
1 Data source encoding | System
= Fields
4 Rendering
® Displ w Coordinate reference system
® Display
B} Actions EPSG:4326 - WGS 84 | Specify... |
@ -
‘; Joins Create spatial index || Update extents
5] Diagrams
fi Metadata ¥ [_| Scale dependent visibility
Maximum = o, 1) 4 Minimum ~ —  1.100,000,000 -
(inclusive) (exclusive)
Current Current
¥ Feature subset
| Query Builder |
| Load Style ... | | Save As Default | | Restore Default Style | | Save Style v |
| Help | | Apply | | cancel | @

Using the Query Builder against the multipolygon layer, create the following queries for the houses,

schools, restaurants and residential layers:

18.9. Results For Vector Analysis
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& Layer Properties - multipalygons | General

A\' General

= Style
I3 Labels
= Fields
Rendering
@ Display
@ Actions
‘. Joins

IER piagrams

‘/i Metadata

¥ Layer info

Layer name |multipolygons

| displayed as multipolygons

L2y, 0.0.8

Query Builder

multipolygons
Fields

Values

aeroway
amenity

admin_level

barrier

boundary

| building |
craft

geological

historic

lamd aran

w Operators

commercial
garage
hangar
house
retail
yes
[ Sample [ All

Use unfiltered layer

= J[ > J[ uke |[ %

[[ N |[ nOTIN |

[
[

<= | 1= | wke |[ anD |[ OR |[ NOT |

Provider specific filter expression

| Help \ \ Test | | Clear \

"building" != "church' AND "building" I= 'commercial' AND "building” != 'garage' AND "building" 1=
'hangar' AND "building” != "retail' AND "building” |= "telephone_exchange'

G | 00

Query Builder

( Load Style ... ] [

Save As Default

\: Restore Default Style | | Save Style v |

| Help | | Apply |

| caneel | [ oOK |
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& Layer Properties - multipalygons | General

A\' General

= Style
I3 Labels
= Fields
Rendering
@ Display
@ Actions
‘. Joins

IER piagrams

‘/i Metadata

¥ Layer info

Layer name |multipolygons

| displayed as multipolygons

Lay© 006 Query Builder

multipolygons
Fields

Values

aeroway
admin_level
barrier
boundary
building
craft
geological
historic

lamd aran

w Operators

parking
place_of_worship
police

pub

restaurant
retirement_home

Sample [

Use unfiltered layer

= [[ > | uke |[ % |[ N || NOTIN |

[
[

<= | 1= | wke |[ anD |[ OR |[ NOT |

Provider specific filter expression

"amenity” = |school’

| Help \ \ Test | | Clear \

Gonee | [0

Query Builder

Load Style ... | \ Save As Default

Restore Default Style | | Save Style

- |

| Help | | Apply |

| caneel | |

oK

18.9. Results For Vector Analysis
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& Layer Properties - multipolygons | General

& Ceneral ¥ Layer info

= Style Layer name | multipolygens | displayed as  multipolygons
Lay © 0 6 Query Builder

I3 Labels

multipolygons
8 Fields Fields Values

Rendering aeroway parking

place_of worship

admin_level police

barrier pub ify... |
boundary o restavrant |

building retirement_home

craft school

geological |
historic

[T E— Use unfiltered layer

@ Display
Actions

4 ..
¥ Joins

IER piagrams Sample | {

(i Metadata

I[ > |[ uke |[ % |[ N |[ NOTIN |
|[ 1= |[ ke |[ anD |[ OR |[ NOT |

Provider specific filter expression

"amenity” = 'restaurant]

| Help \ \ Test | | Clear \ \ Cancel | E

| Query Builder |
| Load Style ... | | Save As Default | | Restore Default Style | | Save Style v |
| Help | | Apply | | caneel | [ oOK |

Once you have entered each query, click OK. You’ll see that the map updates to show only the data you have
selected. Since you need to use again the multipolygon data from the OSM dataset, at this point, you can use
one of the following methods:

= Rename the filtered OSM layer and re-import the layer from osm_data.osm, OR

= Duplicate the filtered layer, rename the copy, clear the query and create your new query in the Query Builder.

Nota: Although OSM’s building field has a house value, the coverage in your area - as in ours - may not be
complete. In our test region, it is therefore more accurate to exclude all buildings which are defined as anything

other than house. You may decide to simply include buildings which are defined as house and all other values
that have not a clear meaning like yes.

To create the roads layer, build this query against OSM’s 1ines layer:
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& Layer Properties - multipalygons | General

A

% Style

General

I3 Labels

B Fields
4 Rendering
@ Display
@ Actions

‘. Joins

IER piagrams

‘(i Metadata

¥ Layer info

Layer name |multipolygons

| displayed as multipolygons

Lay Query Builder
pat Multipolygons
Fields Values
1 osm_id footway I
v G name L
highway primary
EPS waterway residential Specify...
aerialway secondary
1 barrier service
J | man_made tertiary
L | other_tags I Sample I I Al L
v \:_ Use unfiltered layer |
Masy .
{inc ¥ Operators
[ = [ < J[ > |[ uke |[ % [ N |[ NOTIN | 1
[ <= |[ »>= |[ = |[ ke |[ anD |[ OR |[ NOT |
v FE E
— Provider specific filter expression
"highway” != 'NULL'
| Help \ \ Test | | Clear \ \ Cancel | | OK |
Query Builder
\: Load Style ... | \ Save As Default | \ Restore Default Style | | Save Style v |
| Help | | Apply | | caneel | [ oOK |

You should end up with a map which looks similar to the following:

666 QGIS 2.0.1-Dufour - analysis
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Back to text

9] Coordinate: 995772,6222935 Scale [1:37710 |- [3/] & Render £PSG:32733 (@)

18.9. Results For Vector Analysis

397



QGIS Training Manual, Publicacion 2.0

18.9.2 0 Distance from High Schools

= Your buffer dialog should look like this:

806 . Buffer(s)

Input vector layer

[ schools_345

|| Use only selected features

Segments to approximate 20| B

(=) Buffer distance |1CI-00

() Buffer distance field
osm_id
¥ Dissolve buffer results

Output shapefile

mes [Drobo/sites/qgis/schools_buffer_lkm.shp Browse

| [ Close ] L—Dﬂ—q

The Buffer distance is 1000 meters (i.e., 1 kilometer).

» The Segments to approximate value is set to 20. This is optional, but it’s recommended, because it makes
the output buffers look smoother. Compare this:
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To this:

The first image shows the buffer with the Segments to approximate value set to 5 and the second shows the value
set to 20. In our example, the difference is subtle, but you can see that the buffer’s edges are smoother with the
higher value.

Back to text
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18.9.3 0 Distance from Restaurants

To create the new houses_restaurants_500m layer, we go through a two step process:

= First, create a buffer of 500m around the restaurants and add the layer to the map:

Input vector layer

[ restaurants_34S

|| Use only selected features

Segments to approximate EI @

(») Buffer distance
() Buffer distance field

osm_id

¥ Dissolve buffer results

Output shapefile

500

Drobo/sites/qgis/restaurants_buffer_500m.shp

]

[ Close ] E—OE—J
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o000 aal

OBIBL S APO QLR A Gy Fh b8 BE =0 50 b B
a5 B SES%8 %D

v & well located_houses
v ™ O residential 345
v ™ O restaurant ts_345.

v ™ O schools_3as ~
m]

HS 28085\ A
/

%] Coordinate: 445050,6236891 Scale 1:18148 - %] & Render EPSG:32734

= Next, select buildings within that buffer area:

Select features in:

[ well_located_houses

that intersect features in:

| restaurants_buffer_500m

|| Use selected features only

Modify current selection by:

[ creating new selection

= Now save that selection to our new houses_restaurants_500m layer:
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Format [ ESRI Shapefile

Save as buses_mstaurants_Sﬂﬂm.shp| [ Browse ]

Encoding [ System

| Layer CRS

CRS
WGS B4 [ UTM zone 345

Symbology export | No symbology

Scale 1:50000
OGR creation options

Data source

Layer

|| Skip attribute creation
(¥ Add saved file to map

[Cancel | (0K

Your map should now show only those buildings which are within 50m of a road, 1km of a school and 500m of a
restaurant:
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QGI5 20.1-Dufour - anaiyis
SRLAAPLL/LRE & @ e BE =0 5o o BY¥

E=mass%s=

]
o
]

LS RBRINARS a0

Back to text

18.10 Results For Raster Analysis

18.10.1 0 Calculate Aspect

» Set your DEM (Terrain analysis) dialog up like this:
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Input file (DEM raster) DEM

Output file jidential_development/aspect | | Select...

[ Band

[ | Compute edges
| | Use Zevenbergen&Thorne formula (instead of the Horn's one)

Mode [ Aspect
Mode Options

| | Return trigonometric angle (instead of azimuth)
[+ Return D for flat (instead of -8999)

w | | Creation Options

Profile | Default

Name

[+ Load into canvas when finished

aldem aspect, _ ~ IOGISs-

ocumentation/source/docsfiraining_manuallexercise data'raster/
SRTM srtm_41_19.tif o ) _ Jacls-
Documentation/source/docs/training_manual/exercise_data/reside
ntial_development/aspect -zero_for_flat -of GTiff

ciose | [0
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Your result:

RN iy l1 SN, ¥
\ ..‘:' A L‘ % ‘Ti I ) o 1F

RV Tl .‘Ejﬂ'

Back to text

18.102 W calculate Slope (less than 2 and 5 degrees)

= Set your Raster calculator dialog up like this:
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186086 Basiescalcubios
Raster bands Result layer
“aspect@1” Output layer |slope_lte2.tif | D
"aspect_north@1"
"slope@1"

X min 969491.27540 (3] XMax 1038119.77313  |[3]
¥ min 619609934085 |[s] Y max 6250206.99556 1]

N o R R—
Output format | GeoTIFF &)
[V Add result to project

Operators

Raster calculator expression

slope@1 <=p

Expression valid

= For the 5 degree version, replace the 2 in the expression and file name with 5.
Your results:

= 2 degrees:
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= 5 degrees:
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Back to text

18.11 Results For Completing the Analysis

18.11.1 Raster to Vector

= Open the Query Builder by right-clicking on the all_terrain layer in the Layers list, select the General tab.
= Then build the query "suitable" = 1.
= Click OK to filter out all the polygons where this condition isn’t met.

When viewed over the original raster, the areas should overlap perfectly:

static/training_manual/c

= You can save this layer by right-clicking on the all_terrain layer in the Layers list and choosing Save As...,
then continue as per the instructions.

Back to text
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18.11.2 0 Inspecting the Results
You may notice that some of the buildings in your new_solution layer have been “sliced” by the Intersect

tool. This shows that only part of the building - and therefore only part of the property - lies on suitable terrain.
We can therefore sensibly eliminate those buildings from our dataset

Back to text

18.11.3 0 Refining the Analysis

At the moment, your analysis should look something like this:

06 QGIS - analysis
D VRDL » AP LR % G ot BE S 50 5 BWY
4. Rl D B/ =R R BB B

®,

.ﬂ

lie

R»

@

@

@

%

7

)

Browser

448589,6235620 Scale [1:7,037 [+) |9/ @ Render EPSG:32734

Consider a circular area, continuous for 100 meters in all directions.

18.11. Results For Completing the Analysis 409



QGIS Training Manual, Publicacion 2.0

If it is greater than 100 meters in radius, then subtracting 100 meters from its size (from all directions) will result
in a part of it being left in the middle.

Therefore, you can run an interior buffer of 100 meters on your existing suitable_terrain vector layer. In the output
of the buffer function, whatever remains of the original layer will represent areas where there is suitable terrain
for 100 meters beyond.

To demonstrate:

= Go to Vector — Geoprocessing Tools — Buffer(s) to open the Buffer(s) dialog.
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= Set it up like this:

LB .06 Buffer(s)

Input vector layer

[ suitable_terrain_348

|| Use only selected features

Segments to approximate 10

(») Buffer distance

() Buffer distance field
suitable

 Dissolve buffer results

Output shapefile

suitable_terrain_continuous_100m.shp | Browse

™ Add result to canvas

[ Close ] E—m—i

= Use the suitable_terrain layer with 10 segments and a buffer distance of —100. (The distance is automati-
cally in meters because your map is using a projected CRS.)

= Save the output in exercise_data/residential_development/ as
suitable_terrain_continuousl00m. shp.

= If necessary, move the new layer above your original suitable_terrain layer.

Your results will look like something like this:
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QGIS - analysis

=]
4.0 5B
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e
@
%
ya
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V]
450244,6235326 Scale (17,937 |+| & MRender EPSG:32734 @ y

= Now use the Select by Location tool (Vector — Research Tools — Select by location).

= Set up like this:

808 Select by location

Select features in:

[ new_solution

that intersect features in:

suitable terrain_continuows_100m

|| Use selected features only

Modify current selection by:

[ creating new selection

¥ Add result to canvas

[ Close ] ~

= Select features in new_solution that intersect features in suitable_terrain_continuous100m.shp.
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This is the result:

QGIS - analysis
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BT erowser

102 feature(s) selected on layer new_solution. § Coordinate: 450222,6235267 Scale [1:7,937 +] & MRender EPSG:32734 @ A

The yellow buildings are selected. Although some of the buildings fall partly outside the new
suitable_terrain_continuousl00m layer, they lie well within the original suitable_terrain lay-
er and therefore meet all of our requirements.

= Save the selection under exercise_data/residential_development/ as
final_answer.shp.

Back to text

18.12 Results For WMS

18.12.1 0 Adding Another WMS Layer

Your map should look like this (you may need to re-order the layers):
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12253802.59,-4051386.38 : 2305298.95-4018363.31

Back to text

18.12.2 0 Adding a New WMS Server

Coardinate: 2267339,4023520 Scale (192682 1) 9] ¥ Render EPSG:3857 y

= Use the same approach as before to add the new server and the appropriate layer as hosted on that server:

r(s) from a Server

| Tilesets = Server Search

URL http:/foge.gbil.org:80/mms

¢

If the service requires basic authentication, enter a user name and
optional password

| Load |[ Save | | Adddefault servers |

User name |

Password |

Referer |

[ | lgnore GetMap URI reported in capabilities
[_| lgnore GetF: URI reported in
|| lgnore axis orientation (WMS 1.3/WMTS)

[ | Invert axis orientation
(| Smooth pixmap transform

Change ...

Close
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8.0.08 Add Layer(s) from a Server
Layer Order | Tilesets | Server Search |
| cge 3
[_Cnnned_] | New || Edit || Delete | | Load || Save | | Add default servers |
ID 4 | Name Title Abstract
» 43 gbif:sdr_1_vi... sdr_1_view_... Generated from postgis
» 45 gbifisdr_2_vi... sdr_2 view_... Generated from postgis
> 47 gbif:tabDensi... tabDensityla...
» 50 gecbonitax_... tax_cluster1 This GBIF OGC WMS layer provides over 7 million taxon occurrence records for the African continent including ...
» 52 gecbon:ax_... tax_clusteri0  This GBIF OGC WMS layer provides over 7 million taxon occurrence records for the African continent including ...
> 54 gecbon:tax_... lax_cluster100 This GBIF OGC WMS layer provides over 7 million taxon occurrence records for the African continent including ...

Layer-Group type layer: gecbon_occurence
Layer-Group type layer: gecbon_tax_occurrence

57 geobon_occ...  geobon_occ...

58 geobon_tax_... gecbon_tax_...
mage encoding
() PNG ()PNGB ()JPEG () GIF () TIFF

Coordinate Reference System (4637 available)

Layer name |bluemarble

Tile size
Feature limit for GetFeaturelnfo
WGS 84 / Pseudo Mercator

| Help | | Add |
1 Layer(s) selected

Change ...

| Close |

4]

= If you zoom into the Swellendam area, you’ll notice that this dataset has a low resolution:

66606 QGIS 2.0.1-Dufour - wms-map
DEBBRR O S P L&KM B & B =, Ay B %
PIRO £ g 08 8 (%
oo =
\ e
B, @ ense
.;l
2
»
@
5]
%
\

<

Browser |
2253802.50,-4051386.38 : 2305298.95,-4018363.31

There is a plugin update available [9§| Coordinate:

2275055,-4033142 Scale [1:92682

~) [&/] @ Render EPSC:3857 (@) [/,

4

Therefore, it’s better not to use this data for the current map. The Blue Marble data is more suitable at global or

national scales.

Back to text

18.123 ¥ Finding a WMS Server

You may notice that many WMS servers are not always available. Sometimes this is temporary, sometimes it is
permanent. An example of a WMS server that worked at the time of writing is the World Mineral Deposits WMS

18.12. Results For WMS

415



QGIS Training Manual, Publicacion 2.0

at http://appsl.gdr.nrcan.gc.ca/cgi-bin/worldmin_en-ca_ows. It does not require fees or
have access constraints, and it is global. Therefore, it does satisfy the requirements. Keep in mind, however, that
this is merely an example. There are many other WMS servers to choose from.

Back to text

18.13 Results For Database Concepts

18.13.1 i Address Table Properties

For our theoretical address table, we might want to store the following properties:

House Number
Street Name
Suburb Name
City Name
Postcode
Country

When creating the table to represent an address object, we would create columns to represent each of these prop-
erties and we would name them with SQL-compliant and possibly shortened names:

house_number
street_name
suburb

city
postcode
country

Back to text

18.13.2 v Normalising the People Table

The major problem with the people table is that there is a single address field which contains a person’s entire
address. Thinking about our theoretical address table earlier in this lesson, we know that an address is made up of
many different properties. By storing all these properties in one field, we make it much harder to update and query
our data. We therefore need to split the address field into the various properties. This would give us a table which
has the following structure:

id | name | house_no | street_name | city | phone_no

—_—t o o o o
1 | Tim Sutton | 3 | Buirski Plein | Swellendam | 071 123 123

2 | Horst Duester | 4 | Avenue du Roix | Geneva | 072 121 122

Nota: In the next section, you will learn about Foreign Key relationships which could be used in this example to
further improve our database’s structure.

Back to text

18.13.3 % Further Normalisation of the People Table

Our people table currently looks like this:
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id | name | house_no | street_id | phone_no

1 | Horst Duster | 4 | 1 | 072 121 122

The street_id column represents a ‘one to many’ relationship between the people object and the related street
object, which is in the streets table.

One way to further normalise the table is to split the name field into first_name and last_name:

id | first_name | last_name | house_no | street_id | phone_no
——— e o ——— fom e ————— e o ———
1 ] Horst | Duster | 4 | 1 | 072 121 122

We can also create separate tables for the town or city name and country, linking them to our people table via ‘one
to many’ relationships:

id | first_name | last_name | house_no | street_id | town_id | country_id

An ER Diagram to represent this would look like this:

Streets

People > Towns

Countries

Back to text

18.13.4 % Create a People Table

The SQL required to create the correct people table is:

create table people (id serial not null primary key,
name varchar (50),
house_no int not null,
street_id int not null,
phone_no varchar null );

The schema for the table (enter d people) looks like this:
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Table "public.people"

Column | Type | Modifiers
___________ o
id | integer | not null default

| | nextval ('people_id_seq’ ::regclass)
name | character varying(50) |
house_no | integer | not null
street_id | integer | not null

| |

phone_no
Indexes:
"people_pkey" PRIMARY KEY, btree (id)

character varying

Nota: For illustration purposes, we have purposely omitted the fkey constraint.

Back to text

18.13.5 6! The DROP Command

The reason the DROP command would not work in this case is because the people table has a Foreign Key
constraint to the streets table. This means that dropping (or deleting) the streets table would leave the people table
with references to non-existent streets data.

Nota: Itis possible to ‘force’ the streets table to be deleted by using the CASCADE command, but this would also
delete the people and any other table which had a relationship to the streets table. Use with caution!

Back to text

18.13.6 6! Insert a New Street

The SQL command you should use looks like this (you can replace the street name with a name of your choice):

insert into streets (name) values (’Low Road’);

Back to text

18.13.7 %" Add a New Person With Foreign Key Relationship

Here is the correct SQL statement:

insert into streets (name) values(’Main Road’);
insert into people (name,house_no, street_id, phone_no)
values (’Joe Smith’,55,2,7072 882 33 21");

If you look at the streets table again (using a select statement as before), you’ll see that the id for the Main
Road entry is 2.

That’s why we could merely enter the number 2 above. Even though we’re not seeing Main Road written out
fully in the entry above, the database will be able to associate that with the st reet_id value of 2.

Nota: If you have already added a new st reet object, you might find

that the new Main Road has an ID of 3 not 2.

Back to text
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18.13.8 v Return Street Names

Here is the correct SQL statement you should use:

select count (people.name), streets.name
from people, streets

where people.street_id=streets.id

group by streets.name;

Result:

count | name

777777 +7777777777777
1 | Low Street

2 | High street
1 | Main Road
(3 rows)

Nota: You will notice that we have prefixed field names with table names

(e.g. people.name and streets.name). This needs to be done whenever the field name is ambiguous (i.e. not
unique across all tables in the database).

Back to text

18.14 Results For Spatial Queries

18.14.1 e The Units Used in Spatial Queries

The units being used by the example query are degrees, because the CRS that the layer is using is WGS 84. This
is a Geographic CRS, which means that its units are in degrees. A Projected CRS, like the UTM projections, is in
meters.

Remember that when you write a query, you need to know which units the layer’s CRS is in. This will allow you
to write a query that will return the results that you expect.

Back to text

18.14.2 e Creating a Spatial Index

CREATE INDEX cities_geo_idx
ON cities
USING gist (the_geom);

Back to text

18.15 Results For Geometry Construction

18.15.1 W Creating Linestrings
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alter table streets add column the_geom geometry;
alter table streets add constraint streets_geom_point_chk check
(st_geometrytype (the_geom) = ’ST_LineString’::text OR the_geom IS NULL);
insert into geometry_columns values (’’,’public’,’streets’,’the_geom’,2,4326,
"LINESTRING’ ) ;
create index streets_geo_idx
on streets
using gist
(the_geom) ;

Back to text

18.15.2 % Linking Tables

delete from people;
alter table people add column city_id int not null references cities (id);

(capture cities in QGIS)

insert into people (name,house_no, street_id, phone_no, city_id, the_geom)
values (’'Faulty Towers’,
34,
3/
"072 812 31 287,
1!
"SRID=4326;POINT (33 33)");

insert into people (name,house_no, street_id, phone_no, city_id, the_geom)
values ('IP Knightly’,
32,
1!
071 812 31 28’,
ll
" SRID=4326;POINT (32 —-34)');

insert into people (name,house_no, street_id, phone_no, city_id, the_geom)
values (’Rusty Bedsprings’,
39,
ll
071 822 31 28’,
1/
"SRID=4326;POINT (34 -34)");

If you’re getting the following error message:

ERROR: insert or update on table "people" violates foreign key constraint
"people_city_id_fkey"
DETAIL: Key (city_id)=(1) is not present in table "cities".

then it means that while experimenting with creating polygons for the cities table, you must have deleted some of
them and started over. Just check the entries in your cities table and use any id which exists.

Back to text
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18.16 Results For Simple Feature Model

18.16.1 W Populating Tables

create table cities (id serial not null primary key,
name varchar (50),
the_geom geometry not null);
alter table cities
add constraint cities_geom_point_chk
check (st_geometrytype(the_geom) = ’ST_Polygon’::text );

Back to text

18.16.2 W Populate the Geometry_Columns Table

insert into geometry_columns values
('’ ,’public’,’cities’,’the_geom’,2,4326," POLYGON') ;

Back to text

18.16.3 & Adding Geometry

select people.name,

streets.name as street_name,

st_astext (people.the_geom) as geometry
from streets, people
where people.street_id=streets.id;

Result:

street_name geometry
Roger Jones
Sally Norman
Jane Smith

High street
High street
Main Road

Joe Bloggs Low Street
Fault Towers Main Road POINT (33 -33)
(5 rows)

As you can see, our constraint allows nulls to be added into the database.

Back to text
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indices y tablas

= genindex
» modindex

= buscar
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