QGIS Training Manual
Siriim 2.14

QGIS Project

09 August 2017






Contents

Course Introduction

.1 Onséz. . ..............
1.2 Preparing Exercise Data . . . . . .

Module: The Interface

2.1  Lesson: Kisa Baglangig . . .. ..
2.2 Lesson: Adding your first layer . .
2.3 Lesson: Arayiiziin tanitim1 . . . . .

Module: Creating a Basic Map
3.1  Lesson: Working with Vector Data

3.2 Lesson: Symbology . .......
Module: Classifying Vector Data

4.1 Lesson: Attribute Data . . . . . . .
4.2  Lesson: The Label Tool . ... ..
4.3 Lesson: Classification . .. . ...

Module: Creating Maps

5.1 Lesson: Using Map COmpoSer . . . . . . . . .. oo i i i ittt e e
52 Assignment 1 . . . ..o e e e
Module: Creating Vector Data

6.1 Lesson: Creating a New Vector Dataset . . . . . . .. . .. .. ... .. ...
6.2 Lesson: Feature Topology . . . . . . . . . . . 0 e
6.3 Lesson: Forms . . . . . . . . ...
6.4  Lesson: ACtIONS . . . . . . . .o it e
Module: Vector Analysis

7.1  Lesson: Reprojecting and Transforming Data . . . . . . .. ... ... .. ... .........
7.2 Lesson: Vector AnalysiS . . . . . . . o v it e e e e e e e e e e e
7.3 Lesson: Network Analysis . . . . . . . . . . .. .. e
7.4 Lesson: Spatial Statistics . . . . . . . . . . L e e e e e e e e e

Module: Rasters
8.1 Lesson: Working with Raster Data .

8.2  Lesson: Changing Raster Symbology

8.3  Lesson: Terrain Analysis . . . . . .

Module: Analizi Tamamlama

9.1 Lesson: Raster to Vector Conversion
9.2  Lesson: Combining the Analyses .
9.3 Assignment. .. ..........

11
11
12
14

17
17
21

51
51
52
71

101
101
111
122
133

147
147
156
174
185

205
205
211
220




9.4 Lesson: Supplementary Exercise . . . . . . . . ... ...

10 Module: Plugins

10.1 Lesson: Installing and Managing Plugins . . . . . . . . ... ... ... ... ... ...,
10.2 Lesson: Useful QGIS Plugins . . . . . . . . . . . . . i e

11 Module: Online Resources

11.1 Lesson: Web Mapping Services . . . . . . . . . oo v v i it i it e e e e
11.2 Lesson: Web Feature Services . . . . . . . . . o v i v i i i e e e e e e e e

12 Module: GRASS

12.1 Lesson: GRASS Setup . . . . . . . L e
12.2 Lesson: GRASS Tools . . . . . . . . . e e e

13 Module: Assessment

13.1 Createabasemap . . . . . . o v vt it i e e e e e
13.2 Analyzethedata . . . . . . . . . . . e e e e e e e
133 Final Map. . . . . . o e e e e e e

14 Module: Forestry Application

14.1 Lesson: Forestry Module Presentation . . . . . . . . . . . .. .. ... ... ...,
14.2 Lesson: GeoreferencingaMap . . . . . . . . . ... e
14.3 Lesson: Digitizing Forest Stands . . . . . . . . . . .. . . L
14.4 Lesson: Updating Forest Stands . . . . . . . . . . . . . e
14.5 Lesson: Systematic Sampling Design . . . . . . . . . . . Lo e
14.6 Lesson: Creating Detailed Maps with the Atlas Tool . . . . . . ... ... ... ... ......
14.7 Lesson: Calculating the Forest Parameters . . . . . . . . ... ... ... ... .. ... ....
14.8 Lesson: DEM from LiDAR Data . . . . . . .. ... .. ... ... ..
14.9 Lesson: Map Presentation . . . . . . . .. ... e

15 Module: Database Concepts with PostgreSQL

15.1 Lesson: Introduction to Databases . . . . . . . . . . . . . . . . . . e
15.2 Lesson: Implementing the Data Model . . . . .. ... ... ... ... . ... ...
15.3 Lesson: Adding Datatothe Model . . . . . . .. .. ... . ... ...
154 Lesson: QUETICS . . . . . v v i it e e e e e e e e e e e e e e
15.5 Lesson: VIEWS . . . o v v i i i e e e e e e e e e e e e e e e e
15.6 Lesson: Rules . . . . . . . . . . . . e e e e e e e e e e

16 Module: Spatial Database Concepts with PostGIS

16.1 Lesson: PostGIS Setup . . . . . . . . . o o o e e e e e
16.2 Lesson: Simple Feature Model . . . . . . . . . .. ... ..
16.3 Lesson: Importand Export . . . . . . . . . . . ..
16.4 Lesson: Spatial Queries . . . . . . . . . . L e e
16.5 Lesson: Geometry CONStruction . . . . . . . . v v v v v v i i e e e e e e e e e e e

17 The QGIS processing guide

17.1 GITIS . . o o e e e e e e e e e e e e e e e
17.2 Animportant warning before starting . . . . . . . . .. ... e
17.3  Setting-up the processing framework . . . . . . . . ... L L L o
17.4 1lk algoritma sirast.Arag KUUSU . . . . v v v v v e e e e et e e e e
17.5 More algorithms and datatypes . . . . . . . . . . . . . e
17.6 CRSs. Reprojecting . . . . . . . o o i i e e e e e
17.7 Selection . . . . . . o o o e e e e e
17.8 Running an external algorithm . . . . . . . . .. ...
17.9 The processing log . . . . . . . . . . e
17.10 The raster calculator. No-data values . . . . . . . .. . .. .. ... .. . ...
17.11 Vector calculator . . . . . . . . . o o e e e e e
17.12 Defining eXteNtS . . . . v v v v v o e e e e e e e e e e e e e e e e e e e e e e e e e e
1713 HTML OUtPULS . . . o o v o e e e e e e e e e e e e e e e e e e e e e e e e e e

249
249
253

263
263
272

281
281
292

301
301
303
303

305
305
306
312
326
337
343
358
364
373

381
381
386
391
393
397
398




18

19

20

21

17.14 First analysis example . . . . . . . . . oL e e 465

17.15 Clipping and merging raster layers . . . . . . . . . . . o v i i v i i e e e e 474
17.16 Hydrological analySis . . . . . . . . . o v v it e e e e e e e e e e e e e e 483
17.17 Starting with the graphical modeler . . . . . ... .. ... .. ... 0L o o, 494
17.18 More complex models . . . . . . . ... L 505
17.19 Numeric calculations inthe modeler . . . . . . . . .. ... ... ... L. oo 510
17.20 Amodel withinamodel . . . . . . . . .. . e 514
17.21 Interpolation . . . . . . . . . L e e e e e e e e e e e e e e e 515
17.22 More interpolation . . . . . . . . ... e e e 523
17.23 Iterative execution of algorithms . . . . . . . . .. .. .. ..o oL 529
17.24 More iterative execution of algorithms . . . . . . . . . .. ... oo 534
17.25 Yagmisleme araylizii . . . . . . . . . ... e e 536
17.26 Models in the batch processing interface . . . . . . . . . . . . ... o o 540
17.27 Other programs . . . . v v v v v v e e e e e e e e e e e e e e e e e e e e 540
17.28 Interpolation and contouring . . . . . . . . . . ... ..o e 542
17.29 Vector simplification and smoothing . . . . . . . . . . . ... oL 543
17.30 Giines ¢iftligi Planlama . . . . . . . . .. oL 543
17.31 Use R scripts in Processing . . . . . . . . . o 0t i i e e e e e e e e 543
17.32 R Syntax in Processing sCripts . . . . . . . . o o i v i i e e e e e e e e e e e 552
17.33 R Syntax Summary table for Processing . . . . . . .. ... ... .. L o 0. 555
17.34 Predicting landslides . . . . . . . . . . . 556
Module: Using Spatial Databases in QGIS 557
18.1 Lesson: QGIS Tarayicida Veritabanlartylagcalisma . . . . . . .. ... .. ... ... ... 557
18.2 Lesson: Using DB Manager to work with Spatial Databases in QGIS . . . . ... ... .. ... 560
18.3 Lesson: Working with spatialite databases in QGIS . . . . . . ... ... ... ... ... ... 573
Module: The Interface 577
19.1 OVEIVIEW . . . o v vttt e e e e e e e e e e e e e 577
19.2 Lesson: Python Basics . . . . . . . . . . e 577
Appendix: Contributing To This Manual 579
20.1 Downloading Resources . . . . . . . .. . . e 579
20.2 Manual Format . . . . . . . . . e e e e e 579
20.3 AddingaModule . . . . . L e e e e e e e 579
204 Addingalesson . . . . . . . L e e e e e 580
20.5 AddingaSection . . . . . . . L e e e 581
20.6 AddaConclusion . . . . . . . . . e e e e 582
20.7 Add aFurther Reading Section . . . . . . . . . .. ... 582
20.8 AddaWhat’'s Next SECtion . . . . . . . . . it e e e e e e e e e 582
209 UsingMarkup . . . . . . e e e e 582
20.10 Thank You! . . . . . . . L e e 584
Answer Sheet 585
21.1 Results For Adding Your First Layer . . . . . . . . . . ... 0. 585
21.2 Results For An Overview of the Interface . . . . . . . . . ... ... .. o, 585
21.3 Results For Working with Vector Data . . . . . . . . . . . . . it 585
21.4 Results For Symbology . . . . . . . . o e e e e e e e e e 586
21.5 Results For Attribute Data . . . . . . . . . . . e e e e 591
21.6 Results For The Label Tool . . . . . . . . . . . . . i i it iiie e 592
21.7 Results For Classification . . . . . . . . . . ittt 596
21.8 Results For Creating a New Vector Dataset . . . . . . . . .. i v i vt 597
21.9 Results For Vector Analysis . . . . . . . . . 0 e e e e e e e e e e 601
21.10 Results For Raster Analysis . . . . . . . . i i v i e e e e e e e e e e e e e e e 612
21.11 Results For Completing the Analysis . . . . . . . . . v i i i i i i i e e i e e e e e 617
2112 Results For WMS . . . . . . . o e 623
21.13 Results For Database Concepts . . . . . . . . . o i i i i it e i e e e 626
21.14 Results For Spatial Queries . . . . . . . . . . e 629
21.15 Results For Geometry COnstruction . . . . . . . . v v v v v v v i i et e e e e e e e e 629




21.16 Results For Simple Feature Model

22 Indices and tables




CHAPTER 1

Course Introduction

1.1 Onsoz

1.1.1 Background

In 2008 we launched the Gentle Introduction to GIS, a completely free, open content resource for people who
want to learn about GIS without being overloaded with jargon and new terminology. It was sponsored by the
South African government and has been a phenomenal success, with people all over the world writing to us to
tell us how they are using the materials to run University Training Courses, teach themselves GIS and so on. The
Gentle Introduction is not a software tutorial, but rather aims to be a generic text (although we used QGIS in all
examples) for someone learning about GIS. There is also the QGIS manual which provides a detailed functional
overview of the QGIS application. However, it is not structured as a tutorial, but rather as a reference guide. At
Linfiniti Consulting CC. we frequently run training courses and have realised that a third resource is needed - one
that leads the reader sequentially through learning the key aspects of QGIS in a trainer-trainee format - which
prompted us to produce this work.

This training manual is intended to provide all the materials needed to run a 5 day course on QGIS, PostgreSQL
and PostGIS. The course is structured with content to suit novice, intermediate and advanced users alike and has
many exercises complete with annotated answers throughout the text.

1.1.2 License

@080

The Free Quantum GIS Training Manual by Linfiniti Consulting CC. is based on an earlier version from Linfiniti
and is licensed under a Creative Commons Attribution 4.0 International. Permissions beyond the scope of this
license may be available at below.

We have published this QGIS training manual under a liberal license that allows you to freely copy, modify and
redistribute this work. A complete copy of the license is available at the end of this document. In simple terms,
the usage guidelines are as follows:

* You may not represent this work as your own work, or remove any authorship text or credits from this work.

* You may not redistribute this work under more restrictive permissions than those under which it was pro-
vided to you.

 If you add a substantive portion to the work and contribute it back to the project (at least one complete
module) you may add your name to the end of the authors list for this document (which will appear on the
front page)

* If you contribute minor changes and corrections you may add yourself to the contributors list below.
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If you translate this document in its entirety, you may add your name to the authors list in the form “Trans-
lated by Joe Bloggs”.

If you sponsor a module or lesson, you may request the author to include an acknowledgement in the
beginning of each lesson contributed, e.g.:

Not:

This lesson was sponsored by MegaCorp.

If you are unsure about what you may do under this license, please contact us at office @linfiniti.com and
we will advise you if what you intend doing is acceptable.

If you publish this work under a self publishing site such as http://lulu.com we request that you donate the
profits to the QGIS project.

You may not commercialise this work, except with the expressed permission of the authors. To be clear,
by commercialisation we mean that you may not sell for profit, create commercial derivative works (e.g.
selling content for use as articles in a magazine). The exception to this is if all the profits are given to the
QGIS project. You may (and we encourage you to do so) use this work as a text book when conducting
training courses, even if the course itself is commercial in nature. In other words, you are welcome to make
money by running a training course that uses this work as a text book, but you may not profit off the sales
of the book itself - all such profits should be contributed back to QGIS.

1.1.3 Sponsoring Chapters

This work is by no means a complete treatise on all the things you can do with QGIS and we encourage others
to add new materials to fill any gaps. Linfiniti Consulting CC. can also create additional materials for you as a
commercial service, with the understanding that all such works produced should become part of the core content
and be published under the same license.

1.1.4 Authors

Riidiger Thiede (rudi@linfiniti.com) - Rudi has written the QGIS instructional materials and parts of the
PostGIS materials.

Tim Sutton (tim @linfiniti.com) - Tim has overseen and guided the project and co-authored the PostgreSQL
and PostGIS parts. Tim also authored the custom sphinx theme used for this manual.

Horst Diister (horst.duester @kappasys.ch ) - Horst co-authored the PostgreSQL and PostGIS parts

Marcelle Sutton (marcelle @linfiniti.com) - Marcelle provided proof-reading and editorial advice during the
creation of this work.

1.1.5 Individual Contributors

Your name here!

1.1.6 Sponsors

¢ Cape Peninsula University of Technology

1.1.7 Data

Not:

The sample data used throughout the manual can be downloaded here: https://github.com/qgis/QGIS-

Training-Data/archive/QGIS-Training-Data-v1.0.zip. You can save the files in a folder named exercise_data.

The sample data that accompanies this resource is freely available and comes from the following sources:

Chapter 1. Course Introduction
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* Streets and Places datasets from OpenStreetMap (http://www.openstreetmap.org/)
* Property boundaries (urban and rural), water bodies from NGI (http://www.ngi.gov.za/)
* SRTM DEM from the CGIAR-CGI (http://srtm.csi.cgiar.org/)

1.1.8 Latest Version

You can always obtain the latest version of this document by visiting the online version which is part of the QGIS
documentation website (http://docs.qgis.org).

Not: There are links to online and PDF versions of the Documentation and Training manuals.

Tim Sutton, May 2012

1.2 Preparing Exercise Data

The sample data provided with the Training Manual refers to the town of Swellendam and its surroundings.
Swellendam is located about 2 hours’ east of Cape Town in the Western Cape of South Africa. The dataset
contains feature names in both English and Afrikaans.

Anyone can use this dataset without difficulty, but you may prefer to use data from your own country or home
town. If you choose to do so, your localised data will be used in all lessons from Module 3 to Module 7.2. Later
modules use more complex data sources which may or may not be available for your region.

Not: This process is intended for course conveners, or more experienced QGIS users who wish to create localised
sample data sets for their course. Default data sets are provided with the Training Manual, but you may follow

these instructions if you wish to replace the default data sets.

Not: The sample data used throughout the manual can be downloaded here: https://github.com/qgis/QGIS-
Training-Data/archive/QGIS-Training-Data-v1.0.zip. You can save the files in a folder named exercise_data.

1.2.1 v Try Yourself

Not: These instructions assume you have a good knowledge of QGIS and are not intended to be used as teaching
material.

If you wish to replace the default data set with localised data for your course, this can easily be done with tools
built into QGIS. The region you choose to use should have a good mix of urban and rural areas, containing roads
of differing significance, area boundaries (such as nature reserves or farms) and surface water, such as streams and
rivers.

* Open a new QGIS project

* In the Vector menu dropdown, select OpenStreetMap —> Download Data. You can then manually enter the
co-ordinates of the region you wish to use, or you can use an existing layer to set the co-ordinates.

* Choose a location to save the resulting .osm file and click Ok:

1.2. Preparing Exercise Data 3
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() From map canvas

() From layer
(») Manual

 Qutput file

'exercise_data/osm_data.osm

[ Close ] [ OK

* You can then open the .osm file using the Add Vector Layer button. You may need to select All files in the
browser window. Alternatively, you can drag and drop the file into the QGIS window.

e In the dialog which opens, select all the layers, except the other_relations and
multilinestrings layer:

4 Chapter 1. Course Introduction
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8.0.8 Select vector layers to add...

Layer 1D | Layer name Mumber of features | Geometry type
points Unknown Point
1 lines Unknown LineString
3 multipolygons Unknown MultiPolygon
4 other_relations  Unknown GeometryCollection

" SelectAll |

This will load three layers into your map which relate to OSM’s naming conventions (you may need to zoom
in/out to see the vector data).

000 QGlS - basic map
DEBEBLRIYNSLL2APLL/ASNRE & & e BE =0 32 0 BR
4./ 8B RB K 5= = B T e ¢ 2
e
) 1R
.ﬂ
VA
»
@
@
@
%
Vov
3
| Browser 4 —
8 object(s) removed. There is a plugin update available | Coordinate: | 20.3757,-34.0001 Scale [1:26,314 1+ %] Render £PSG:4326 (@] |

We need to extract the useful data from these layers, rename them and create corresponding shape files:
* First, double-click the multipolygons layer to open the Layer properties dialog.
¢ In the General tab, click Query Builder to open the Query builder window.
This layer contains three fields whose data we will need to extract for use throughout the Training Manual:
* building
* natural (specifically, water)
* landuse

You can sample the data your region contains in order to see what kind of results your region will yield. If you
find that “landuse” returns no results, then feel free to exclude it.

1.2. Preparing Exercise Data 5
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You’ll need to write filter expressions for each field to extract the data we need. We’ll use the “building” field as
an example here:

* Enter the following expression into the text area: building != "NULL" and click 7est to see how many
results the query will return. If the number of results is small, you may wish to have a look at the layer’s
Attribute Table to see what data OSM has returned for your region:

A Layer Properties - multipolygons | General

& General ¥ Layer info

= Style Layer name |multip0\ygon5 | displayed as  multipolygons

€3 Labels NN y— : _Query Builder

B8 Fields multipolygons
Fields Velhrs
Rendering

barrier

@ Display boundary

@ Actions

P craft
geological
historic
land_area

landuse ( 1(
; Sample ||
leisure

raan_macn Use unfiltered layer

: " Joins.

(v Diagrams

rf Metadata

¥ Operators

= |l < |J[ > |[uke |[ % |[ N |[ NOTIN |
<= | >= J[ 1= J[ mxe |[ 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 |

* Click Ok and you’ll see that the layer elements which are not buildings have been removed from the map.
We now need to save the resulting data as a shapefile for you to use during your course:
* Right-click the multipolygons layer and select Save As...

* Make sure the file type is ESRI Shapefile and save the file in your new exercise_data directory,
under a directory called “epsg4326”.

* Make sure No Symbology is selected (we’ll add symbology as part of the course later on).
* You can also select Add saved file to map.

Once the buildings layer has been added to the map, you can repeat the process for the natural and landuse
fields using the following expressions:

Not: Make sure you clear the previous filter (via the Layer properties dialog) from the multipolygons layer before
proceeding with the next filter expression!

6 Chapter 1. Course Introduction
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399

e natural: “natural = ‘water
¢ landuse: “landuse != ‘NULL™

Each resulting data set should be saved in the “epsg4326” directory in your new exercise_data directory (i.e.
“water”, “landuse”).

You should then extract and save the following fields from the 1ines and points layers to their corresponding
directories:

e lines: “highway != ‘NULL” to roads, and “waterway != ‘NULL” to rivers
* points: “place = ‘NULL” to places
Once you have finished extracting the above data, you can remove the multipolygons, lines and points layers.

You should now have a map which looks something like this (the symbology will certainly be very different, but
that is fine):

E IR NS L L ERAPLRASLRE & G % b E =0 o T B R
B 23%B & &% =ARNE®BE @8

o

H

LRRRRAR|O

SPADBINSAES N D

=T erowser |

jin update available ¥ Coordinate: 20.5141,-34.0173 Scale (126,314 |+ & ™ Render EPSG:4326 @ y

The important thing is that you have 6 layers matching those shown above and that all those layers have some
data.

The last step is to create a spatiallite file from the 1anduse layer for use during the course:
* Right-click the 1anduse layer and select Save as...
* Select SpatialLite as the format and save the file as 1anduse under the “epsg4326” directory.
* Click Ok.

¢ Delete the 1anduse. shp and its related files (if created).

1.2.2 " Try Yourself Create SRTM DEM tiff Files

For Module 6 (Creating Vector Data) and Module 8 (Rasters), you’ll also need raster images (SRTM DEM) which
cover the region you have selected for your course.

The CGIAR-CGI (http://srtm.csi.cgiar.org/) provides some SRTM DEM you can download from
http://srtm.csi.cgiar.org/SELECTION/inputCoord.asp.

You’ll need images which cover the entire region you have chosen to use. If you kept same data as the training
manual, you can use the extent shown in the set_osm_region figure above, otherwise adapt your extent. Keep the

1.2. Preparing Exercise Data 7
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GeoTiff format. Once the form is filled, click on the Click here to Begin Search >> button and download the
file(s).

Once you have downloaded the required file(s), they should be saved in the exercise_data directory, under
raster/SRTM subfolders.

1.2.3 f Try Yourself Create imagery tiff Files

In Module 6, Lesson 1.2 shows close-up images of three school sports fields which students are asked to digitize.
You’ll therefore need to reproduce these images using your new SRTM DEM tiff file(s). There is no obligation to
use school sports fields: any three school land-use types can be used (e.g. different school buildings, playgrounds
or car parks).

For reference, the images in the example data are:

8 Chapter 1. Course Introduction
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1.24 0 Try Yourself Replace Tokens

Having created your localised dataset, the final step is to replace the tokens in the conf.py file so that the
appropriate names will appear in your localised version of the Training Manual.

The tokens you need to replace are as follows:

* majorUrbanName: this defaults to “Swellendam”. Replace with the name of the major town in your
region.

e schoolAreaTypel: this defaults to “athletics field”. Replace with the name of the largest school area
type in your region.

* largeLandUseArea: this defaults to “Bontebok National Park”. Replace with the name of a large
landuse polygon in your region.

* srtmFileName: this defaults to srtm_41_19.tif. Replace this with the filename of your SRTM
DEM file.

* localCRS: this defaults to WGS 84 / UTM 34S. You should replace this with the correct CRS for your
region.

1.2. Preparing Exercise Data 9
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CHAPTER 2

Module: The Interface

2.1 Lesson: Kisa Baslangi¢

Welcome to our course! Over the next few days, we’ll be showing you how to use QGIS easily and efficiently. If
you’re new to GIS, we’ll tell you what you need to get started. If you’re an experienced user, you’ll see how QGIS
fulfills all the functions you expect from a GIS program, and more!

In this module we introduce the QGIS project itself, as well as explaining the user interface.

After completing this section, you will be able to correctly identify the main elements of the screen in QGIS and
know what each of them does, and load a shapefile into QGIS.

Uyarr: This course includes instructions on adding, deleting and altering GIS datasets. We have provided
training datasets for this purpose. Before using the techniques described here on your own data, always ensure
you have proper backups!

2.1.1 How to use this tutorial

Any text that looks like this refers to something on the screen that you can click on.
Text that looks — like — this directs you through menus.

This kind of text refers to something you can type, such as a command, path, or file name.

2.1.2 Tiered course objectives

This course caters to different user experience levels. Depending on which category you consider yourself to be
in, you can expect a different set of course outcomes. Each category contains information that is essential for the
next one, so it’s important to do all exercises that are at or below your level of experience.

vf Basic

In this category, the course assumes that you have little or no prior experience with theoretical GIS knowledge or
the operation of a GIS program.

Limited theoretical background will be provided to explain the purpose of an action you will be performing in the
program, but the emphasis is on learning by doing.

When you complete the course, you will have a better concept of the possibilities of GIS, and how to harness their
power via QGIS.

11
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¥ Intermediate

In this category, it is assumed that you have working knowledge and experience of the everyday uses of GIS.

Following the instructions for the beginner level will provide you with familiar ground, as well as to make you
aware of the cases where QGIS does things slightly differently from other software you may be used to. You will
also learn how to use analysis functions in QGIS.

When you complete the course, you should be comfortable with using QGIS for all of the functions you usually
need from a GIS for everyday use.

V Advanced

In this category, the assumption is that you are experienced with GIS, have knowledge of and experience with
spatial databases, using data on a remote server, perhaps writing scripts for analysis purposes, etc.

Following the instructions for the other two levels will familiarize you with the approach that the QGIS interface
follows, and will ensure that you know how to access the basic functions that you need. You will also be shown
how to make use of QGIS’ plugin system, database access system, and so on.

When you complete the course, you should be well-acquainted with the everyday operation of QGIS, as well as
its more advanced functions.

2.1.3 Why QGIS?

As information becomes increasingly spatially aware, there is no shortage of tools able to fulfill some or all
commonly used GIS functions. Why should anyone be using QGIS over some other GIS software package?

Here are only some of the reasons:

* It’s free, as in lunch. Installing and using the QGIS program costs you a grand total of zero money. No
initial fee, no recurring fee, nothing.

o It’s free, as in liberty. If you need extra functionality in QGIS, you can do more than just hope it will be
included in the next release. You can sponsor the development of a feature, or add it yourself if you are
familiar with programming.

e It’s constantly developing. Because anyone can add new features and improve on existing ones, QGIS never
stagnates. The development of a new tool can happen as quickly as you need it to.

* Extensive help and documentation is available. If you’re stuck with anything, you can turn to the extensive
documentation, your fellow QGIS users, or even the developers.

* Cross-platform. QGIS can be installed on MacOS, Windows and Linux.

Now that you know why you want to use QGIS, we can show you how. The first lesson will guide you in creating
your first QGIS map.

2.2 Lesson: Adding your first layer

We will start the application, and create a basic map to use for examples and exercises.

The goal for this lesson: To get started with an example map.

Not: Before starting this exercise, QGIS must be installed on your computer. Also, download the
training_manual_exercise_data.zip file from the QGIS data downloads area.

Launch QGIS from its desktop shortcut, menu item, etc., depending on how you configured its installation.
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Not: The screenshots for this course were taken in QGIS 2.0 running on MacOS. Depending on your setup, the
screens you encounter may well appear somewhat different. However, all the same buttons will still be available,

and the instructions will work on any OS. You will need QGIS 2.0 (the latest version at time of writing) to use this
course.

Let’s get started right away!

2.2.1 e Follow Along: Prepare a map
* Open QGIS. You will have a new, blank map.

* Look for the Add Vector Layer button: \‘C

¢ Click on it to open the following dialog:

nee Qcis
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06 Layers
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& Coordinate: 0.39505,0.94485 Scale [1:3285 v) |9/ MRender EPSG:4326 (@ |

¢ Click on the Browse button and navigate to the file exercise_data/epsg4326/roads. shp (in your
course directory). With this file selected, click Open. You will see the original dialog, but with the file path
filled in. Click Open here as well. The data you specified will now load.

Congratulations! You now have a basic map. Now would be a good time to save your work.
¢ Click on the Save As button:
» Save the map under exercise_data/ and call it basic_map.qggs.

Check your results

2.2.2 In Conclusion

You’ve learned how to add a layer and create a basic map!

2.2. Lesson: Adding your first layer 13
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2.2.3 What’s Next?

Now you’re familiar with the function of the Add Vector Layer button, but what about all the others? How does
this interface work? Before we go on with the more involved stuff, let’s first take a good look at the general layout
of the QGIS interface. This is the topic of the next lesson.

2.3 Lesson: Arayuzin tanitimi

We will explore the QGIS user interface so that you are familiar with the menus, toolbars, map canvas and layers
list that form the basic structure of the interface.

The goal for this lesson: To understand the basics of the QGIS user interface.

2.3.1 ‘i Try Yourself: The Basics

QGIS 2.0.1-Dufour — basic_map
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in availale. §§] Coordinato: 203614,33.9960 Scale (1222602 - (3] ¥ Render EPSG:4326 (@3]

The elements identified in the figure above are:
1. Layers List / Browser Panel
2. Toolbars
3. Map canvas
4. Status bar
5. Side Toolbar

‘l The Layers List

In the Layers list, you can see a list, at any time, of all the layers available to you.
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Expanding collapsed items (by clicking the arrow or plus symbol beside them) will provide you with more infor-
mation on the layer’s current appearance.

Right-clicking on a layer will give you a menu with lots of extra options. You will be using some of them before
long, so take a look around!

Some versions of QGIS have a separate Control rendering order checkbox just underneath the Layers list. Don’t
worry if you can’t see it. If it is present, ensure that it’s checked for now.

Not: A vector layer is a dataset, usually of a specific kind of object, such as roads, trees, etc. A vector layer can
consist of either points, lines or polygons.

i ' ..!'
The Browser Panel
The QGIS Browser is a panel in QGIS that lets you easily navigate in your database. You can have access to

common vector files (e.g. ESRI shapefile or MaplInfo files), databases (e.g.PostGIS, Oracle, Spatialite or MSSQL
Spatial) and WMS/WES connections. You can also view your GRASS data.

R
‘ Toolbars

Your most oft-used sets of tools can be turned into toolbars for basic access. For example, the File toolbar allows
you to save, load, print, and start a new project. You can easily customize the interface to see only the tools you
use most often, adding or removing toolbars as necessary via the Settings — Toolbars menu.

Even if they are not visible in a toolbar, all of your tools will remain accessible via the menus. For example, if you
remove the File toolbar (which contains the Save button), you can still save your map by clicking on the Project
menu and then clicking on Save.

i
V The Map Canvas

This is where the map itself is displayed.

R
‘ The Status Bar

Shows you information about the current map. Also allows you to adjust the map scale and see the mouse cursor’s
coordinates on the map.

2.3.2 V Try Yourself 1

Try to identify the four elements listed above on your own screen, without referring to the diagram above. See if
you can identify their names and functions. You will become more familiar with these elements as you use them
in the coming days.

Check your results

2.3.3 V Try Yourself 2

Try to find each of these tools on your screen. What is their purpose?
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Not: If any of these tools is not visible on the screen, try enabling some toolbars that are currently hidden. Also
keep in mind that if there isn’t enough space on the screen, a toolbar may be shortened by hiding some of its tools.

You can see the hidden tools by clicking on the double right arrow button in any such collapsed toolbar. You can
see a tooltip with the name of any tool by holding your mouse over the tool for a while.

Check your results

2.3.4 What’s Next?

Now you’ve seen how the QGIS interface works, you can use the tools available to you and start improving on
your map! This is the topic of the next lesson.
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CHAPTER 3

Module: Creating a Basic Map

In this module, you will create a basic map which will be used later as a basis for further demonstrations of QGIS
functionality.

3.1 Lesson: Working with Vector Data

Vector data is arguably the most common kind of data you will find in the daily use of GIS. It describes geographic
data in terms of points, that may be connected into lines and polygons. Every object in a vector dataset is called a
feature, and is associated with data that describes that feature.

The goal for this lesson: To learn about the structure of vector data, and how to load vector datasets into a map.

3.1.1 V Follow Along: Viewing Layer Attributes

It’s important to know that the data you will be working with does not only represent where objects are in space,
but also tells you what those objects are.

From the previous exercise, you should have the roads layer loaded in your map. What you can see right now is
merely the position of the roads.

To see all the data available to you, with the roads layer selected in the Layers panel:

¢ Click on this button:

It will show you a table with more data about the roads layer. This extra data is called attribute data. The lines
that you can see on your map represent where the roads go; this is the spatial data.

These definitions are commonly used in GIS, so it’s essential to remember them!
* You may now close the attribute table.

Vector data represents features in terms of points, lines and polygons on a coordinate plane. It is usually used to
store discrete features, like roads and city blocks.

3.1.2 i Follow Along: Loading Vector Data From Shapefiles

The Shapefile is a specific file format that allows you to store GIS data in an associated group of files. Each layer
consists of several files with the same name, but different file types. Shapefiles are easy to send back and forth,
and most GIS software can read them.

Refer back to the introductory exercise in the previous section for instructions on how to add vector layers.

Load the data sets from the epsg4 326 folder into your map following the same method:

17
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* “places”
* “water”
e “rivers”
* “buildings”

Check your results

3.1.3 v Follow Along: Loading Vector Data From a Database

Databases allow you to store a large volume of associated data in one file. You may already be familiar with
a database management system (DBMS) such as Microsoft Access. GIS applications can also make use of
databases. GIS-specific DBMSes (such as PostGIS) have extra functions, because they need to handle spatial
data.

¢ Click on this icon: Fﬁﬂ
(If you’re sure you can’t see it at all, check that the Manage Layers toolbar is enabled.)
It will give you a new dialog. In this dialog:
* Click the New button.
¢ In the same epsg4 326 folder, you should find the file landuse.sqglite. Select it and click Open.

You will now see the first dialog again. Notice that the dropdown select above the three buttons now reads
“landuse.sqlite@...”, followed by the path of the database file on your computer.

* Click the Connect button. You should see this in the previously empty box:
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8086 Add Spatialite Table(s)
Databases
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| Connect || New || Delete |
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¥ landuse.sqlite
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| | Search options
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* Click on the 1anduse layer to select it, then click Add

Not: Remember to save the map often! The map file doesn’t contain any of the data directly, but it remembers
which layers you loaded into your map.

Check your results

3.1.4 Follow Along: Reordering the Layers

The layers in your Layers list are drawn on the map in a certain order. The layer at the bottom of the list is drawn
first, and the layer at the top is drawn last. By changing the order that they are shown on the list, you can change
the order they are drawn in.

Not: Depending on the version of QGIS that you are using, you may have a checkbox beneath your Layers list
reading Control rendering order. This must be checked (switched on) so that moving the layers up and down in

the Layers list will bring them to the front or send them to the back in the map. If your version of QGIS doesn’t
have this option, then it is switched on by default and you don’t need to worry about it.

The order in which the layers have been loaded into the map is probably not logical at this stage. It’s possible that
the road layer is completely hidden because other layers are on top of it.

For example, this layer order...

3.1. Lesson: Working with Vector Data 19
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... would result in roads and places being hidden as they run underneath urban areas.
To resolve this problem:
¢ Click and drag on a layer in the Layers list.

¢ Reorder them to look like this:
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You’ll see that the map now makes more sense visually, with roads and buildings appearing above the land use
regions.

3.1.5 In Conclusion

Now you’ve added all the layers you need from several different sources.

3.1.6 What’s Next?

Using the random palette automatically assigned when loading the layers, your current map is probably not easy
to read. It would be preferable to assign your own choice of colors and symbols. This is what you’ll learn to do in
the next lesson.
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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.

Not: 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:
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¢ 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
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3.25 V’ 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 ...

666 QGIS 2.0.1-Dufour - basic_map
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... 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 labelled Scale dependent visibility:
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¢ Change the Minimum value to 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
reappears.

Not: 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).

Select the Fill in the Symbol layers panel. Then click the Add symbol layer button:
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Symbol layers

) ) 4

* Click on it and the dialog will change to look somewhat like this:
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(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.

Not: 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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* 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. O is the bottom layer.

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

3.2. Lesson: Symbology 31



QGIS Training Manual, Siiriim 2.14

8.0.8

1 Symbol Levels

will be drawn.

[+ Enable symbol levels

Define the order in which the symbol layers are rendered. The
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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:

32
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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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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.qml provided in exercise_data/styles.

e 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 3
€= Labels Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
® Display | & Single Symbol B
@ Actions
. Unit Millimeter 3 ~
d [5s |%| Size 1.00 U
X — Transparency 0% 1 F—————— -

|IER piagrams Color | — i
7 Wetadata Sl (s Saved styles [ [+]

e N

o Simple marker
airport arrow capital circle city diamond ellipse
o o * w * a P
pentagon square star star2 star3 triangle triangle2
(@] : - = | Symbolw | | Advanced ¥ |
B =
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
| Help | | Apply | | Cancel | EE

* 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 L_
Symbol layer type
Calors Fill Vector Field marker
Size '2.00000 |U [ Milimeter =+ |
Symbol layers . , —_~
Outline width |0.00 |[£J [ Milimeter & |

v o Marker

’ Angle l0.00° |

Offset X,Y 0.00000 %] [o.00000 (%] [ Millimeter

(€D

4

| Data defined properties... |

o0 ¢ o + X A & &x & f 1 > b

* Investigate the various options available to you, and choose a symbol with styling you think is appropriate.
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* If 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 e
nMarker placement | =impieline J_-

(+) with interval 3.00 |L§J | Milimeter 3 |

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

[V Rotate marker

Line offset 500000 4] [ Milimeter |

| Data defined properties |

* Select the Simple marker layer in the Symbol layers panel. Change the symbol properties to match this
dialog:
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# 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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0086 /! Layer Properties - roads | Style
% General ¥ Layer rendering
Layer transparency Cr ElL;J
€= Labels Layer blending mode [ Normal *| Feature blending mode | Normal ol
== Fields
Rendering ‘.M.
@ Display
Symbel layer type | Marker line =
(@ Actions Marker placement
o —
¥ Joins (=) with interval ||1_IJ(] |L1J] | Millimeter & |
IER Diagrams Symbol layers Q on every vertex
. () on last vertex only
G Metadata () on first vertex only
() on central point
v Marker
[?] Rotate marker
Simple marker Line offset |0.00000 5] [ Millimeter 3 |
Simple line
{ Data defined properties )
| (=@ |ldla¥]
| Load Style ... || Save As Default | |  Restore Default Style | | Save Style v |
(_Help | [ Apply | [ Cancel | (oK)

* Ensure that the symbol levels are correct (via the Advanced —> Symbol levels dialog we used earlier) before
applying the style.

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.

* If 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 {/ El 3
€= 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 %]

¥ - Marker [

Data defined properties... |

+ Simple marker

| 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

Not: 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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000 N\ New document 1 - Inkscape
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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 options. You can modify its rendering,
such as:

— Change the Fill color to a somehow pale grey-blue,
— Assign to the border a darker color in Stroke paint tab,

— And reduce the border thickness under Stroke style tab.
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0600 [X| New document 1 - Inkscape
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* Draw a line using the Pencil tool:

— Click once to start the line. Hold ctr1 to make it snap to increments of 15 degrees.

Move the pointer horizontally and place a point with a simple click.

Click and snap to the vertex of the line and trace a vertical line, ended by a simple click.

Now join the two end vertices.

Change the color and width of the triangle symbol 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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« If the symbol you get satisfies you, then save it as landuse_symbol under the directory that the course is in,
under exercise_data/symbols, as SVG file.

In QGIS:
* Open the Layer Properties for the 1anduse layer.

* In the Style tab, change the symbol structure by selecting SVG Fill as Symbol Layer Type option, as
shown below.

* Click the ' Browse button to select your SVG image. It’s added to the symbol tree and you can now
customize its different characteristics (colors, angle, effects, units...).
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& Layer Properties - landuse | Style

¥ Layer rendering

Layer transparency

€ Labels

O o 1E

Layer blending mode { Normal = ] Feature blending mode Normal :]
== Fields
Rendering L & Single Symbol 3
% Display
Symbol layer type | SVG fill aal
@ Actions . )
Texture width  [2.00000 |[3] [ Millimeter 3|
1 Joins —
Rotation |o.00 2
R Diagrams Symbol layers R
Colors Fil . corder N
'ri Metadata v [ |Fil
Border width 0.00000 + | Millimeter :]

SVG fill

| Data defined properties... |

SVG Croups

¥ [ App Symbols
(] accommoda...
[ amenity
(] arrows
[ backgrounds
(1] components
(1 crosses
[ emergency
[ entertainment
[ food
(] gpsicons
[ health
[ landmark

SVG Symbols

+ o+

bnfsourtejdo(sftraining_manualfexercise_dataf symbols/orchard.svg ‘

v ]

Save As Default | Restore Default Style Save Style

¥ — Line
— Simple line
* =|[&]
| Load Style ...
[ Help | [ Apply |

| Cancel | E

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

¥ Layer rendering

Layer transparency {/ El 3
€= Labels Layer blending mode { Normal B ] Feature blending mode Normal :]
== Fields

Rendering L & Single Symbol ¢
@ Display
Symbel layer type \ Simple line 2
@ Actions
Color
: 4 Joins r
! Pen width | 0.26000 |[;] [ Millimeter |
R Diagrams Symbol | @ —————
e Offset | 0.00000 |[] [ Millimeter 3 |
q Metadata v Fill
Pen style [ Solid Line gl
v SVG fill n
Join style | gy Bevel gl
M Line Cap style [ ESguare aal
T ... e
Dash pattern unit | Millimeter 3

[_| Draw line only inside polygon

[ Data defined properties... |

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

| Help | | Apply | | Cancel |

Once you validate the dialog, features in 1anduse layer should now be covered by a set of symbols, showing a
texture like the one on the following map. If textures are not visible, you may need to zoom in the map canvas or
set in the layer properties a bigger Texture width.
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3.2.13 In Conclusion

20.44672,:34.02978. Scale (15522 ) 3] @ Render EPSG4326 ()]

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