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Code
Title

Description

Required Software

Target Audience
Pre-requisites
Duration
Version

Updated
Updated by

Status

Introduction

C-QGIS-A+B

QGIS Essentials and Advanced

Key aspects of using QGIS, Advanced QGIS topics

QGIS 3.4

GIS Professionals
Basic GIS skills

3 days

2.0

07 May 2019

Antony Scott

Complete

This course is designed to introduce GIS professionals to QGIS, including functionality such as:

® Loading and styling file-based and database data

® Editing data

® Filtering and querying
® Connecting to web services

® Print outputs

It also covers some advanced topics, including:

® Raster processing

® Geo-referencing
® Atlas generation

® Animations

Prerequisites

Delegates should ideally have some experience in a desktop GIS package, for example Mapinfo or ArcGIS.

Course Modules: Essentials

® QGIS-01 v3.0: Getting Started with QGIS

® QGIS-02 v3.0: Vector Data in QGIS
® QGIS-03 v3.0: Styling in QGIS
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® QGIS-04 v3.0: Select and Filter in QGIS
® QGIS-05 v3.0: Raster Data in QGIS
® QGIS-06 v3.0: QGIS Data Creation and Editing
® QGIS-07 v3.0: QGIS Geo Processing
® QGIS-08 v3.0: PostGIS Data in QGIS
®* QGIS-09 v3.0: QGIS Print Layouts
® QGIS-EX01 v3.0: QGIS Essentials - Exercises
®* QGIS-P01 v3.0: QGIS Plugins

Course Modules: Advanced

®* QGIS-A01: QGIS Atlas v 3.2

®* QGIS-A04: QGIS Georeferencing v3.2

®* QGIS-A05: QGIS Raster Analysis v 3.2

® QGIS-A06: QGIS Graphical Modeler v3.2
® QGIS-A07: QGIS Time Manager v3.2

®* QGIS-A08: QGIS Point Cluster Styling

® QGIS-P01 v3.0: QGIS Plugins
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1. Getting Started with QGIS

1. Getting Started with QGIS An Astun Technology QGIS Training Module
1.1. Introduction

1.2. Menus and Features
Tools and Menus

Code QGIS-1
Layers Panel
Information Bar Title Getting Started with QGIS
1.3. Projects L . .
Save a Project Description Introduction to QGIS history, key

_ _ functionality, and UI.
Creating a New Project

Opening Projects Required QGIS v 2.14 or later
The QGS Project File Software
Project PrF)pe'rtles Target QGIS Desktop users
1.4. Map Navigation Audience
1.5. Coordinate Reference
Systems (CRS) Pre-requisites
1.6. QGIS Browser .
View metadata Duration 1 hour
Preview the map data Version 20
View and re-order attributes
QGIS Browser Panel Updated 08 Mar 2016
1.7. Plugins _ Updated by Antony Scott
Manage and Install Plugins
Recommended Plugins Status Complete

1.1. Introduction

QGIS is a mature and fully functional open source desktop Geographic Information System (GIS) package,
licensed under the GNU Public License. QGIS is an official project of the Open Source Geospatial
Foundation (OSGeo). It runs on Linux, Unix, Mac OSX, Windows, and Android, and supports numerous
vector, raster, and database formats and functionalities.

QGIS provides a continuously growing number of capabilities provided by core functions and plugins. You
can use it to visualise, manage, edit, analyse data, and compose printable maps. QGIS is a community-driv
en GIS project - the web site, the source code, the bug tracker and the mailing lists are hosted and partly
maintained by OSGeo. The work of QGIS project management is spread across an international team of
developers and GIS users who each have a specific area of responsibility.

The main QGIS website is at http://www.qgis.org/.

1.2. Menus and Features

QGIS has a configurable interface that can be manipulated and customised according to your preferences -
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for example as in the screenshot below. Toolbars and panels can be docked anywhere on the screen or

can be floating. For the purposes of this course, it would be helpful if you arranged the QGIS panels to
something similar to the image below.
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Manage Layers
Toolbar

A |

| Map Information Bar Coordrate: -1104750.9342  [BB) Sele 160,75 + Remdon 0.0 : Fleender @Peoscormoom @ ]

Toolbars and panels can be added and removed by right-clicking in the Toolbar are, or by using the View m
enu .

Tools and Menus

The table below describes the standard menus.

Menu Purpose Example tools

Project Working with projects and printing ® Save as...
® Project properties
® Print composer

Edit Data editing tools ® Add feature
® Split features

* Rotate point
symbols

View Map navigation and managing toolbars/panels ® Zoom
* Grid
®* Toolbars

Layer Adding and creating new layers as well as viewing layer ®* New shapefile layer
properties and controls ® Attributes

®* Query
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Settings Various configuration settings * Style Manager

® Customizations
® Snapping options

Plugins The functionality of QGIS can be extended by bringing in plugins ® Manage and Install
using this menu plugins

Vector Tools for working with vector data

Raster Tools for working with raster data

Database  Tools for interfacing with databases including loading data. * DB Manager

Processing Access processing tasks and model builder

Most

of the tools available in the menu are also available in the toolbars. New menu items (for example We

b) are sometimes added by plugins.

Layers Panel

The Layers Panel shows a list of map layers that are currently available to display on the map. This might
include web services, base maps, raster layers, vector datasets and tables.

Note

that:

Layer order is controlled by default from the Layers Panel; however it can alternatively be controlled
by the Layer Order Panel. Load this panel and use the Control rendering order checkbox to
toggle between the configurations.

Whichever method of layer ordering is used, the layers at the top of the list will appear uppermost on
the map, potentially hiding layers lower in the list.

You can drag and drop layers to move them up and down the list.

You can create a group to hold a number of layers by right-click in the layer list, or using the Add
Group button at the top of the Layers Panel to create a group, then drag layers into the group.

Click and hold on the group title (or Right-click > Rename) on a group title to edit its name.
The layer list will show legend information, indicating the symbology used in the map.

E- % % Cycle routes
== ff road
On road

Right-click on a layer for a menu of options for an individual layer
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! Show in Overview |
!l FRemove
] Duplicate
Set Layer Scale Visibility .
Set Layer CRS I
Set Project CRS fram Layer
Styles ] l

Open Attribute Table

Save Ac... |
Save As Layer Definition File...
Filter...

Show Feature Count

Froperties

Rename

Information Bar

The information bar below the map window provides information about the current map. It is often useful for
changing scale, and checking the current Coordinate Reference System. You can also use it to stop
rendering the map following a zoom or pan if you have a large number of layers on the map.

Uncheck Render to
Scale (set using dropdown) prevent redrawing Messages
Coordmate:  -1.1047,50.9342  {®| Scle 1:603,75 ~ Rotton 0.0 | WIRender @ eEFsezrniom) @
Current position of cursor Map rotation Project CRS

The button to the right of the Coordinate box can be toggled to show the current map extents.

1.3. Projects

On opening QGIS, a new project will always be created (though not saved), and QGIS will also show a list
of recently-opened projects in the map window. Note that only one project can be opened at any one time
in one QGIS instance, although you can open a second instance of QGIS to open a second project. When

you save a project, the current state of the GIS map window and layers panel will be saved, including
styling, map layout and other settings.

Save a Project

To save a project, go to Project > Save, press CTRL-S, or use the Save icon in the toolbar. The current
project is saved as a .qgs file.

Creating a New Project

To create a new project, go to Project > New, press CTRL-N, or use the New icon in the toolbar. If the
current project has not been saved, a prompt message will appear asking you to save it first.

Opening Projects

Commercial in Confidence 7 of 154 Copyright 2018 Astun Technology Ltd. All rights reserved.
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To open an existing project, go to Project > Open, press CTRL-O, or use the Open icon in the toolbar,

then navigate to the file location of the .qgs file. Alternatively, to find a recent project, go to Project > Open
Recent to see a list.

il

If you are running QGIS from a standard installation, you can also navigate to the project file in a file
explorer, and double click on it.

The QGS Project File

The .qgs file holds all the configuration information about the project including:

® Layers and layer order
® Styles and labelling

®* Map windows setup
® Queries

® Joins

® Project properties

® Print Composers

The project file is stored as XML, so it is possible to open it a text or XML editor. However it is not
recommended that you make changes here unless you are familiar with the file structure - but if you do,
make a backup copy before you start.

Note that source data is not saved in the project file - it remains in its source files and databases, with the
.qgs file simply holding references.

Project Properties

The Project Properties dialogue is in the Project menu. Here there are a series of controls and settings
which apply to the current project only.

Some of the main settings are listed below.

® General
* Project title: this will be displayed in the title bar of the QGIS window

® Selection color: the colour of items when they are selected

® Background color: the colour used for the background of the map
® Save path: paths to data sources can be either relative or absolute
® Measurement units: for distance and area

® Project scales: defines the pre-set scales in the information bar

® CRS
® Sets the native Coordinate Reference System for a project, with the ability to allow
transformations to be carried out on the fly where multiple CRSs are in use.

* Default Styles
® These can be set to be applied to new layers

1.4. Map Navigation

Map navigation is generally carried out from the Map Navigation tool bar. The diagram below shows
purpose of the main tools.
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selection zoom out exe 5," ek
everything) respectively
Touch
z00m and ' T o ®W r.j-. e ,l‘ L ~u
pan —"’| | U 5%"’| S 20 e B0 A Md S RO Refresh
1 —
Pan map o Zeom te layer
{sticky hand to move native | {EEI.ETEd
around the map en pixel ayeri::ﬂayar-
the screen) resolution
Zoomin Zoomto
{drag box to selection
zoomto)

The mouse wheel is usually the easiest way of navigating the map; zoom in and out by moving the wheel,
and pan by holding the wheel down and dragging.

1.5. Coordinate Reference Systems (CRS)

QGIS can use and translate between all major CRSs, following the EPSG numberings. For example:

® EPSG 4326: WGS 84 (Long / Lat)
® EPSG 3857: WGS 84 Pseudo Mercator (used by Google Maps)
® EPSG 27700: OSGB 1936 British National Grid

The CRS used can be set at a number of different points in the system:

1.

2
3.
4

Default CRS for new projects
. Default CRS for new layers, and for loading layers with no CRS

Defined CRS for a project

. Defined CRS for a layer

For 1 and 2 above, the default CRS for both projects and new layers can be set in Settings > Options >

CRS:
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A Options | CRS =]
%, General o
¥ Default CRS for new projects.
S L.
% System Dt eriabie ‘an the fiy’ reprajection
N Data Sources @ Automaticaly enable "on the fiy' reprojection if layers have different CRS
4 Renderng Enable ‘on the fiy’ reprodection by default
N Colrs Always start new projects with folowing CRS
) | selected crs (EPsa:a326, WS 84) -

8 Canvas &Legend
W Mg Tocks ¥ CRS for new layers
q G ‘When a new layer 5 ceated, or when a layer i loaded that has no CRS

- @ Prompt for CRS
“ Dwpibzng

Lise preject CRS |
& GoaL Lise & defsdt CRS | Selected CRS (EPSG: 4326, WGS 54) = 1
w Default datum transformations

B Locale 1
n | Ask for datum transformation when no default is defined

Authentication [ n [ Y

L %ﬂ =l
=7 Network r !
= Source CRS Destination RS Source datum trans Destination datum transform

Variables

A& Advanced
[ [ canced |[ hep |

For example, you might want to set this to ESPG:27700 British National Grid when first installing QGIS.

For an individual project, the CRS can be defined under Project > Project Properties.

To change the CRS for a project you will first need to check Enable 'on the fly' transformations if this is
not already set - this enables layers with different CRSs to be correctly displayed together. The layers

themselves remain in their native CRS.
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¥ Enabie on the By CRS ransformation| ) apahble 'on the flv' CRS transformation

Filter

<€— 2 Filter

Recently used coordinate reference systems
Coordnate Reference System

* Generated CAS (+proj =tmerc +at_0=

* Generated CRS (+proj =stmerc Hat_0=

* Generated CRS (+proj =tmere Hat_0=

= Generated CAS [+proj=tmere Hat_0=
WES 84

Coordinate reference systems of the warld

Fide deprecated CRSs
Coordinate Reference System Autharity TD [=]
Hew Beiing [ Gauss+ruger zone 18 EP5G:4573
Hew Beiing [ Gauss-ruger zone 19 EPSG:4574
Hew Beting [ Gauss+ruger zone 20 EPSZI45TS D
Hew Befing [ Gauss+ruger zone 21 EPSGI45TE
Hew Begpng [ Gauss+ruger zone 12 EFSGI45TT
Hew Bagpng [ GaussEruger zone 13 EPSGI45TE =
QSGE 1936 [ British Mational Grid EPSG: 27700
|l ks il il SN TANE ll
ol [

Selected CRS: | OSGB 1936 / British National Grid

+projstmerc Hat_0=39 Hon_Q=-2 He=0, 99960012717 +x_0=400000 +y_0=-100000 +eips =airy
+HowgsB4=446.448 ,-125. 157,542.06,0. 15,0. 247,0.842,-20.485 +units=m +no_defs

(o) Lo ] (o ] [

1. Select the Coordinate Reference Systems (CRS) tab
2. Filter and select the required CRS.

3. Press OK

Defining a CRS for an individual layer is done in the layer properties, if it is incorrect.

1. Select the relevant layer and Right-click > Properties
' Layer Prapesties - parishes_surrey | General o
¥ Layer mfo
Layer name  parishes_surmey displayed 88 parishes_sarey
Layer soarce G /Datafvector fparishes_gunmey. mif
Cwta source encoding | System -
% Rendering ¥ Coordimabe reference system
W ooy [Project CRS (EPSG:27700 - CSGH. 1935 | British Mational Geid) |2
Create spazal x| [Update extents|
¥ Jors
w | | Scale dependent visibility
B Dusgrams —_——
Mo (= 3 [ 147,453,648 1 .
@ Metadata sy
o ke ¥ Provider feature filter
[ soe =] o [ comm | [ aeo b
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. Select the General tab

3. Under Coordinate reference system, select using the dropdown list or the Select CRS button to the

right

4. Filter and select the correct CRS

1.6. QGIS Browser

The QGIS Browser is a standalone application which can be used to navigate spatial data in files,
databases and web services, and preview the content, including both geometry and attrubutes. For ESRI
users it could be considered an equivalent to ArcCatalog.

The Browser can be used in two modes:

® launch it from the start menu or a shortcut if you have QGIS installed on your machine
Note that if you are running QGIS from the Portable GIS memory stick, you will need to launch the
browser from the shortcut on the root of the stick

® bring a more limited version (without preview) into QGIS as a panel, using View > Panels > Browser

Below are some examples of the functions in the full Browser.

View metadata

[ 0 QGIS Browser

4 =€ Training postgres user
4 2 cime
2prl2011_street
feb2011_mesghbo...
feb2011_neighbo...
feb2011_strest
Jan01]_street

June2(ll street
marchd011_strest
may2011_street
research
research
sumey_neighbour...

Bl cycle_netwerk

4 5 general

conservationareas
county_se
county_surrey
crime_research

| Param

June20ll_street =

General

E Refrech @Mmhﬂs g‘Hl'pf\rle»m5.l'm|:'e'ﬁ.e Sab layer CRS

Storage type of this layer

PostgreS ol database with PostGE axtension
Deseription of this provider

PostgraSQLPasiGIS provider
PostgreSQL 9.0.8, compiiad by Visual C++ buidd 1500, 32-bt
PostGES 1.5 WSE_GEOS=1 USE_PROJ=1 USE_STATS=1

Source for this layer

dbname=TrainingDB_120731° host=locahost port=5434 user="posigres” ssimode=disable
key="gid" 5rid=27T00 type=MULTIPOLYGON fable="crime", "surrey_ngighbourhoods”

(wkb_geamalry) sqi=

| Metadata | Preview | Attributes |

Geometry type of the fealures in this ayer

Pabygon
Primary key attributes

m

Preview the map data
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= Taf layer CRE

i Home ~| [PEa] Metadata, | Preview | Abirbates |
Favourtbed r
E C

ko

b Er

k o/

B opssgL

@ Oracle
+ & postals

4 = Traning posigres user
g I
B cychenetweak
a I'--:,'l general
CoPEErvaticnaL.
county_se
county_sumey
cnme_resessch
difference
4 landparcel
= parish

View and re-order attributes

o neveh G rarage s\ newsnepetie B setinyer cas

B Homs «| [F5an | metadata | Prevew | Arviutes |
Favausibed T <

K cr gid name area_code descriptic parish_number
LoD 1749 East Hoathly wi... CRC Chval Parish or T (7]
M e 1751 Meathfisldand ... CPC Civil Parish or T 73
ko T Bledlow-cum-5. CPC Cral Pansh or T L
B pssgL 1255 Hamfillew CP CPC Chval Paiiah or C. 55
@ Gracle 2260 Kingswood CP CPC Chal Parish or € 130
* T T“E:mmg N— 32 beer 9 £pC Chvl Parish or £ u
B e 33 Denham CF CRC Civil Parish or Ce 35
. B eyche_netwesk 1548 Romaey Btra CF CPC Crval Pangh ae L m
+ 3 general 170 Chatteris CF CRC Chil Parish or £ n
COPEEVETICAAL. 1572 Pamphill CP CRC Cival Parish or T 15
county_se 33 Chalfont 3. Gil.. CPC Cival Parish or o 13

COUNLyY_surmey 54 Little Chalfart CP CPC Chal Parish 6f C.
crime research [ % Long Crenden . CPC Chvil Parish er € 5

dilference 5202 Azerdey CP CRrC Civill Parish or T
landparcel |

09 parish

¥

[
1
2
3
|4
-]
&
|7
|2
9

E2EEEEIREY

You can also create shapefiles in the browser, and add web services layers.

You can drag files from the Browser to the main QGIS programme, but beyond that there is limited
interaction between the two applications.

QGIS Browser Panel

The Browser Panel in the main desktop programme is a useful way of interacting with data and bringing it
into the map. A dataset in a database file can be dragged with the mouse from the Browser Panel to the
map. The Browser Panel doesn’t provide the preview capabilities found in the standalone version.

1.7. Plugins

Additional QGIS functionality is contained in plugins - tools that have been developed for QGIS to extend its
scope or address specialist needs. There are two main types of plugins:

® Core plugins: installed by default
® Optional plugins: accessible in the QGIS Official Plugin Repository

Commercial in Confidence 13 of 154 Copyright 2018 Astun Technology Ltd. All rights reserved.
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To install, upgrade, uninstall and control plugins, use Plugins > Manage and Install Plugins.

Plugins | Vector Raster Database
|& Manage and Install Plugins. .. i

Manage and Install Plugins

The Plugins dialogue can be used to:

®* Find and install new plugins

® Activate and deactivate installed plugins
® Upgrade plugins

® Remove plugins

The quickest way of finding a plugin which meets your needs is to use the Search dialogue - this will
search incrementally in plugin names and descriptions.

All

This tab shows all available plugins, including those installed. There will probably be around 500, but the
number will change over time, and will vary according to the Settings - see below.

® Click on a name to see details.
® You can change the sort order by right-clicking on an plugin name
® To download and install a plugin, click on its name and click Install plugin

Installed

This tab shows a list of all plugins currently installed.

® This includes plugins will have been installed by QGIS, and those you have added
® To activate or deactivate a plugin, click its checkbox or double click its name

® Plugins in red are not loaded because there is a problem.

® Upgrade all installed plugins by clicking Upgrade all

2 Plugins | Installed {35) z =
Caarch
x IS’;, AutoTrace * Installed Plugins
¥ @ CadTools )
M ot instalad » ok s Here you only see plugins installed on your QGIS.
] D Manager Chick on the nama to sae details.
T8 Upgradeabls
- M g Oxf25ho Converter Click: the checkbox or doubleclick the name to
» x ﬁ Ve activate or deactivate the plugin.
* Hew ;
: X o focks ¥ou can change the sorting via the context menu
i Trvvadid k3 q Garetteer Search plugin | | trght C|I|'.'k:|.
e x W caor
# Fetings % T Georefarencer GDAL
@ ciobe
X |5y GFS Took
W Grass
E Heatmnap |
% imoroved Polygon Capturing
x i1 Interpalatin pugn ||
X petasearch Catalogue €
W= qi . atalogue =1 [ upgrade s ninstal phicn Reinatall phugi
Cose Heln
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Not Installed

This tab shows all plugins available in the repository but not installed.

Upgradeable

This tab shows installed plugins where there is an upgrade available.

Settings
In the Settings tab, you can:

® Change the frequency of checks for updates
® Include experimental plugins (often useful, but may not be suitable for production use)
® Add additional repositories - there is an official repository, but there are also others

Chack for updates on st &= Change regularity of updates

every e OG5 Sharts

d. QGIS will inform wu whenever a new pl Igin ar plugin

fetching repositories will be performed during opening of

Hote:

¥ K Show sleo experimentsl pugins = INclude experimental pluging

Mote: Experimental pluging are generally unsuitable for production use. These plugins
are in early stages of development. and should be considered ‘incomgplete’ or ‘proof of
concept” tools. QGIS does not recommend installing these plugins unless you intend to
use them for testing purposes.

- Show also deprecabed plugng

Note: Deprecated plugins are general L for product
are unmaintained. and should be co

these plugins unless you st

Plugin rapesitonss
| stats Hiame Jume
[ conmmcted QGI5 Offidal Plugin Fepository hittn: | fplagne  agis.ong fplugire foluging. ol Foge =2, 4

A

Add new repositories

Rsload repatnny Edkt... | Delete

Recommended Plugins

A list of plugins you may find useful is included elsewhere in these notes (see Table of Contents).
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2. Vector Data in QGIS

2. Vector Data in QGIS An Astun Technology QGIS Training Module
2.1. Introduction
2.2. File-Based Vector Data Code QGIS-02
GeoPackage Title Vector Data in QGIS
ESRI Shapefile
Maplnfo Description Load, join, and export vector
Other data
2.3. Spreadsheet Data Required QGIS v 3.0 or later
Excel Software

Delimited Text Data (e.g. CSV)

2.4. Database Layers Target Audience  QGIS Desktop users

2.5. Web Feature Service (WFS) Updated 09 Apr 2018
Layers
Create a new saved WFS Updated by
Connection
Status In progress
Connect to the WFS

2.6. Navigating Vector Layers
View Layer Extents

Attribute Table
Manage the Layer List
Group Layers
Remove Layers

2.7. Joining Layers

2.8. Exporting Vector Data

2.1. Introduction

QGIS can open around 50 file-based data formats (using the OGR library), including ESRI shapefile and
Mapinfo TAB, and can save around 20 of these. It can also connect to five spatial database sources
natively, with others available using ODBC, and to Web Feature Service (WFS) data.

Since QGIS 3.0, the default file format is OGC GeoPackage, and in effect (though not explicitly) for
databases the default connection is to PostGreSQL/PostGIS.

Most QGIS functionality is available for all vector data sources, though some can only be used in read-only
mode and need to be saved to another format for editing.

2.2. File-Based Vector Data
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GeoPackage

)

GeoPackage is relatively new - it was first published as an OGC standard in 2014, and the current version,
1.1, was published in 2016. It has a .gpkg file extension, and although it can be used for single layers, it is
implemented using the SQLite database standard, so can hold multiple layers in a single file as well. It is
supported by current versions of most desktop GIS packages, and although it has not been widely used
until now, it should be set to take over from shapefile as the default file-based storage and interchange

format across applications and platforms. It will hold raster as well as vector data.

To load a GeoPackage layer:

1. Click Open Data Source Manager
2. Browse to the .gpkg file you want to open (this will be in .../Data/Vector under root directory for the

course)
3. Double-click or drag and drop to open the layer in QGIS

Layer metadata
Right-click > Properties on the layer in the browser to see its metadata - CRS, number of features,

fields and so on.

ESRI Shapefile

Until version 3.0, shapefile was the native format for QGIS, and it is still used by ESRI products (for
example ArcGIS) and on many download sites. Shapefiles comprise four or more individual files on disk -

all must be available for the file to open.
To filter directory listings to shapefile (or any file vector format):

1. Click Open Data Source Manager
2. Click the Vector tab on the left of the dialog
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(& Data Source Manager | Vector @ E
o tvpe I
@ File () Directory () Database ) Protocol
U Vector Encoding ’Sysbem '] t
Source
Vector Dataset(s) €& D
Delimited Text
ig"_‘ GeoPackage
+
Q@ Open OGR Supported Vector Dataset(s) @
| —
i H\..-) | . » Computer » Mew Volume (G:) » Data » vector - | +y | | Search vector pe |
Organize - MNew folder =~ i l@
B Desktop i Mame Date modified Type -
4 Downloads — - .
%2 Droob s || ant_test.shp 20/12/2016 11:57 SHP File
ropbox
?" q i o || apr2011_streetshp 08,/03/2016 09:44 SHP File
=1 Recent Places
- A || arcad.shp 03/03/201612:31 SHP File
. WorkDocs
|| broad.shp 03/03/2016 12:52 SHP File
— || county_surrey.shp 03/03/2016 12:32 SHP File
ibraries
'ﬁ@ - || jan2011_street.shp 03/03/2016 12:44 SHP File =
ocuments
J‘F . 3 | motorway.shp 03/03/2016 12:32 SHP File
usic 3
- || neighbourhoods_crime.shp 08/03/2016 10:01 SHP File
ct
g U?d Hre [] osmm_topo_area.shp 22/02/201710:50  SHP File
ideos
| pansh_witley.shp 03/05/2016 14:21 SHP File
«& Homegroup | parishes_surrey.shp 21/06/2016 13:40 SHP File
|| police_neighbourhoods.shp 08/03/2016 10:36 SHP File b
= i __| railwayline.shp 03/03/2016 12:52 SHP File
1% Computer .
) ; || settlement.shp 03/03/2016 12:53 SHP File
&, Local Disk [C:)
= ) __ surrey_neighbourhoods.shp 29/02/2012 21:39 SHP File
ew Volume (G:
= || surrev neiohbourhoods crime.sho 2171272016 11:33 SHP File i
- 1 r
File name: = |ESRIShapefiles (*.shp "SHP)  +|
[ Open J [ Cancel I

Tl

I A I e I -

3. Click the three dots (...) to the right of the Vector Dataset(s) field, then use the dropdown to the right
of the File name: field to filter to .shp

4. The list of files will be filtered to .shp only

Maplinfo

QGIS can open both MIF and TAB files - these will appear in the browser with other file-based data. Note
that Maplnfo files can contain multiple geometry types, so QGIS may present a dialog with a choice of
geometry types - i.e. line, polygon, point - to load. You can filter to Maplinfo files in the same way as
described for shapefiles above.

Editing MaplInfo files
QGIS can edit .tab but not .mif files - if you need to edit these, you will need to save them to a
different format (for example GeoPackage), then save back when you are finished.
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Other

The process above can be used to load most vector data from file, including for example GML, GPX and
GeoJSON. QGIS can also open ESRI GeoDatabases, though these will be read-only.

2.3. Spreadsheet Data

QGIS hasn't always worked well with native spreadsheet data (for example from Excel), but this has
improved over time, and QGIS 3.0 will now open an Excel file, and for the most part correctly recognise
data types (for example string, integer and so on). If the data includes coordinates, creating a geometry
column which QGIS can use to represent the data spatially requires an extra step. In some cases, it's better
to load the data as CSV rather than directly from Excel - you will need to see what works best with a
particular dataset.

Excel

To load data from Excel:

1. Click Open Data Manager
2. Browse to the Excel file
3. Double-click to add the layer to QGIS

At this stage, the layer will show in the Layers panel as a table - crime july2011 streetSheetl | jt
won't appear on the map. If the data doesn't contain coordinates, this may be what you want. However if
the data represents points, and you have an x and y column, you will need to add a geometry column to the
data so that QGIS can add it to the map.

1. Setthe Project CRS to the CRS of the coordinates in your input data - you need to do this first, as
you can't choose the CRS later

2. In the search bar, search for geometry

Processing Algorithms

Convert geometry type
" Points along geometry
Geometry by expression
& Export geometry columns
Minimum bounding geometry
& v.type - Change the type of geometry elements.
& w.report - Reports geometry statistics for vectars,
Drop geometries
Fix geometries
Remove null geometries

geometry| 1legend entries removed.

3. Double-click on Export geometry columns, and in the dialog, choose the appropriate layer and
Project CRS
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(. Export geometry columns @

Parameters Log

= | ']
£S5 crime july2011 street Sheet1 L!'I =0 W

Input layer
[ crime_Jan_2011_street [USER: 100031] '] E]

Selected features only

Calculate using

[Project CRS -

Added geom info

Open output file after running algorithm

m

| 0% Cancel

[F‘.un as Batch Prccess...] [F'.un in Badr.gruund] [ Close ] [ Help

4. Click Run in Background

5. The layer will appear in the Layers panel as Added geom info, and the points will appear on the
map

Adding geometry to Excel data

This approach will only work if the coordinates in the data are held in columns with names that
QGIS will recognise - for example easting and northing for British National Grid data, or lat long for
WGS84 data, If this isn't the case, you will need to save the Excel data as CSV, and follow the
procedure below.

Delimited Text Data (e.g. CSV)

If you need more control over the process of loading spreadsheet data, or if it's already held in delimited
text such as CSV, you can use the Add delimited text layer tool.

1. Click Open Data Source Manager
2. Select the Delimited Text tab to bring up the Delimited Text dialog

3. Adjust the settings shown below if necessary - note that in this instance, only the Geometry CRS sett
ing was changed from the default - QGIS derived all other settings from the data
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(! Data Source Manager | Delimited Text

h Browser File Mame Y\wmware-host\Shared Folders\Downloads\PortLocations. csv E]
=T Layer Mame PortLocations Encoding |LUTF-8 hd ]
Vector
w File format
(@ CSV (comma separated values)
(7) Regular expression delimiter
, Delimited Text -
() Custom delimiters
Sy o
E GeoPackage w Record and fields options
Mumber of header lines to discard 0 = [7] Dedmal separator is comma
Ty Spatialite First record has field names [ Trim fields

PostgreS0L
w Geometry definition

[7] Discard empty fields

MS5OL @ Point coordinates X field [Easting v]
(0 well known text (WKT) ¥ field [Nmﬁ..,ing v]
Orade (7)) No geometry (attribute only table) [7] DMS coordinates
+
Geometry CRS [EPSG:zmu - OSGB 1936 / British Nat v]
DB2 os:
+ .
b Layer settings
W Virtual Layer Sample data
1%
' name Country  Status  Easting  Maorthing o
@. WMS i Aberaeron (Municipal) Wales Municipal 245550 262955 !
2 Aberarth (Defunct) Wales Defunct 247570 264080 1
ﬁ Wos 3 Abercastle (Unknown) Wales Unknown 135255 233855
* 4 Aberdaron (Private) Wales Private 216345 325555
WS 5 Aberdyfi (Municipal) Wales Municipal 260515 295510
WFa
& Abersoch (Unknown) Wales Unknown 231565 323425
7 Aberystwyth (Municipal) Wales Municipal 257965 280970 -
ArciGIS Map r ‘ | n | v
ArciGIS Featur rver
GeoMode
Close ] [ Add ] [ Help

4. Click Add to add the layer to the map

Saving CSV in a vector format

At this point you may want to save the CSV as a standard vector format - there are some things
which can't be done while it's still held as CSV. On the other hand, if you are using a CSV which is

regularly updated from an external source, you may want to keep it as CSV, so that QGIS is always

looking at the latest version of the data.
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If the data has no coordinate data, and is just going to be used in QGIS as a table, check the Geometry
definition > No geometry option in the dialog above. This is useful, for example, if there is a layer that

needs to be joined.

)

If the file has a column containing Well Known Text (WKT) data (e.g. "SRID=27700;POINT(507417
163699)" ) instead of coordinates, check the Geometry definition > Well known text option.

2.4. Database Layers

Loading database vector layers follows a slightly different process to loading a file-based layer, as you first
need to establish a database connection. The process is similar for all databases, but in this example we
will use data in a PostGreSQL database.

Database layers
You can load either spatial or non-spatial data from a database - the non-spatial data will be shown

in QGIS as a table, which you can join to spatial data as shown below.

To load data from a PostGreSQL database:

1. Click Open Data Source Manger
2. Click the PostgreSQL tab
3. If you haven't connected to the database before, click New to create a new database connection
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(&) Data Source Manager | PostgreSQL

h Browser
L L]

[® =]
Connections
Connect Edit Remove Load ] [ Save
Schema X Table Comment Column Data Type

i

Delimited Text

\E GeoPackage

DB2 s2
+

' Virtual Layer
4
@ WMS

+

WFS

‘f; ArcGIS Map Server
+

ArcGIs Featur

@' Create a Mew PostGIS Connection

Connection Information

MName PostGres Training
Service

Host localhost

Port 5432

Database training

551 mode [disable

Authentication

Configurations Basic

Choose or create an authentication configuration

[No authentication - ]

database.

Configurations store encrypted credentials in the QGIS authentication

[ Test Connection

[ only show layers in the layer registries

[7] Don't resolve type of unrestricted columns (GEOMETRY)
[ only look in the ‘public’ schema

[7] Also list tables with no geometry

[7] use estimated table metadata

| ok

] [ Cancel

] [ Help ]

GeoMode

4. Complete the dialog:

Set Filter

a. Name: your name for the connection
b. Host: the name or IP address of the server the database is running on
c. Port: the port the database is running on - by default in PostGreSQL this is 5432, but it could

be different

d. Database: the name of the database you want to connect to

5. Under Authentication, click the Add button to add your credentials
a. The first time you do this, you will be prompted for a Master password - make sure this is
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something you can safely store or remember, as it cannot be retrieved later
b. Once you have done this, you will be able to set the credentials for this connection:

G Authentication @

Id Generated i

Mame PostGres

Resource Optional URL resource

Basic authentication v] |Clear
Username pais
Password wewew [ Show
Realm Optional

Mote: Saving writes directly to authentication database

[ Save ] [ Cancel

c. Click Save to save these credentials, then click Test Connection to make sure the connection
is OK
d.

If all is well, click OK, then click Connect to establish the connection with the database
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Connections
[F‘ostGres Training 7 ]
[ Connect ] [ Mew ] [ Edit ] [ Remove Load ] [ Save ]
Schema ’ Table Comment Colurmn Data Type Spatial Typ
»community_p...
> crime
» cyde_netwark
4 general
general county_se wkb_geometry Geometry -2 Polygo
general county_surrey wkb_geometry Geometry -2 Polygo
general landparcel wkb_geometry Geometry -2 Polygo
general parish wkb_geometry Geometry 2 MultiPg
general parish_to_be_del... wkb_geometry Geometry -2 MultiPg
general school wkb_geometry Geometry Point
general searcharea wkb_geometry Geometry -2 Polygo
general settlement wkb_geometry Geometry MultiPo
general urban_areas wkb_geometry Geometry -2 Polygo
» meridian
» naptan
» public
4| 1] [ 3

[7] alzo list tables with no geometry
[7] search options

e. Expand the database schemas, and select a table and click Add to add it to the map
f. Check Also list tables with no geometry to view non-spatial data tables

Once the data is loaded in the Layers panel, it will behave in the same way as file-based vector layers. You
only need to set up the connection once - after that, you can connect to the database from the PostGreSQL
table in the Data Source Manager, or from the Browser tab.

2.5. Web Feature Service (WFS) Layers
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Data available in OGC Web Feature Service (WFS) format can be loaded in QGIS and used in a similar
way to any other vector layer. However as the data is online, an Internet connection is required to use WFS
data, although once the connection has been made it can be saved locally. WFS data is supplied as GML,
and features can be selected, styled and queried in the same way as any other vector data.

To use a WFS, click the Add WFS Layer tool from the Manage Layers toolbar.

Create a new saved WFS Connection

The first time you have connect to a WFS source, you will need to create a connection:

1. Click Open Data Source Manager, then the WFS tab
2. Click New, then in the Create a New WFS Connection dialog, add the connection details.

. Create a New WFS Connection @

Connection details

Mame Mational Parks

URL https: /fons-inspire. esriuk. com /arcgis/services fOther_Boundaries/Mational_Parks_August_2016_Boundaries/MapServer WFSServer?|

Authentication

Configurations | Basic |

Choose or create an authentication configuration

Mo authentication A ]

Configurations store encrypted credentials in the QGIS authentication database.

WF5S Options

Version [Auto-detect -

Max. number of features
[ 1gnere axis orientation (WFS 1. 1/WFS 2.0)

|:| Invert axis orientation

QK ][ Cancel ][ Help

a. Name: your name for the connection

b. URL: the URL of the WFS, for example https://ons-inspire.esriuk.com/arcgis/services/Other_Bo
undaries/National_Parks_August_2016_Boundaries/MapServer/WFSServer?

c. Authentication: complete as required
3. Click OK.

Connect to the WFS

1. Select the saved WFS
2. Click Connect to show the layers available in the WFS
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Q Data Source Manager | WFS

Raster

Delimited Text

m

Server connections

x|

[Naﬁonal Parks

-

[ Connect ][ New ] [ Edit ] [ Remove

Filter

Name
Naﬁonal_F'arla;_August_ZO1E_U|tra_Generalimd_Ch... Other_Boundaries_Mational_Parks_August_2015_Boundari...

Mational_Parks__August_2016_ Super_Generalised_Cl...
Mational_Parks__August_2016_ Generalised_Clipped_...
MNational_Parks__August_2016_ Full_Extent_Boundari...
Mational_Parks__August_2016_ Full_Clipped_Boundari...

Oﬂﬂer_Boundaries |_F _

Abstract  Sqgl

Mational_Parks_August_2016_Boundari...
Other_Boundaries_Mational_Parks_August_2016_Boundari...
Other_Boundaries_MNational_Parks_August_2016_Boundari...
Other_Boundaries_Mational_Parks_August_2016_Boundari...

< | [

[ Use title for layer name

Only request features overlapping the view extent
e i ysks

EPSG:27700

Build query ] [ Close

[ add

] [ Help ]

3. Select the layer(s) required - you can select multiple layers
4. Click Add to load the layer(s) into the map
5. Note that with large datasets, it can take some time for the layers to load

WFS Queries

® By default, only features within the current view extent will be downloaded - uncheck Only
request features overlapping the view extent to load all features from the source

® To load only a subset of features (other than by extent), click Build query to bring up the SQL
Query Composer, and add a query to select the features you need
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G sqL Query Composer @

SELECT * FROM National_Parks__August_2016__ Full_Extent_Boundaries_in_Great_Britain

S0L statement

Columns ¥ Data

Columng hi

Table(s) Mational_Parks__August_2016_ Full_Extent_Boundaries_in_Great_Britain

Where

[Functions = l
[Spatial predicates hi ]
[Dperators - ]

Order by

o] o ] o]

Once WFS layers are loaded, they can be managed in the same way as other vector layers.

Transactional Web Feature Service (WFS-T) layers, which are editable, are also supported in QGIS.

2.6. Navigating Vector Layers

There are different approaches to navigating around the layers you have loaded, for example using
toolbars, mouse actions and menus - some of the key ones are listed here.

The buttons in the Map Navigation Toolbar will also get you around the map, and change the action of
your mouse and cursor - these will help you identify the data and views you need.

QDAL IRPP R LB

View Layer Extents

When a layer has been added to the Layers panel, the features will be visible in the map frame on the right.
To see the whole layer in the frame:
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1. Click on the layer to select it
2. Right-click > Zoom to Layer (or click the icon on the toolbar)

Attribute Table

You can browse the attribute data for each layer by right-clicking on the layer and selecting Open Attribute

Table, (or click the icon in the toolbar).

Manage the Layer List

Normally, layers at the top of the list in the Layers panel appear on the map in front of layers further down
the list. You can change the order of layers in the list by dragging and dropping layers to a new position.

Group Layers

Layers can be grouped to create a hierarchical layer list, or table of contents.

1. Click the Add Group button at the top of the Layers panel ==
2. Right-click and Rename the new group
3. Drag and drop layers into the group

B @ Group of Transport
B ferry
@

B coach
o

B bus

B airport

B train

=% heliport

Remove Layers

To remove a layer from the list, select the layer, then Right-click > Remove. This does not delete the data,
just removes it from the map. However you will lose any styling or queries you have applied to the layer.

2.7.Joining Layers

If you want to use data in your map which has no spatial references, you will need to join this to a
corresponding spatial dataset. For example, you might have population data for census areas, and a
polygon layer of the census areas themselves, and you want to join the two in order to show the population
figures for each areas as a label.

1. Add the non-spatial data table, and the spatial layer you are joining it to, as described earlier
2. The new table will appear in the Layers panel, but not on the map

3. Double-click the spatial layer to bring up the Properties dialog, and select the Joins tab

4. Click the Add button bottom left to add a join ‘ﬁ
5. In the Add Vector Join dialog, use the dropdowns to specify:
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Join layer: the layer you want to join to the current one

Join field: the field in the target layer (the one you are joining to) that is going to be used for
the join (this might be ID, for example, or name, or in the case below, neighbourhood)

i

or B

3. Target field: the field in the current layer (the spatial one) which is going to be used for the join
- this must contain the same data as the join field _
(. Add Vector Join R
Join layer I |§| april2011_neighbourhood - J
Join field | abe neighbourhood v
Target field Iabc narne - J

Cache join layer in virtual memory

£

Create attribute index on join field
[] Dynamic form
b [ Editable join layer
b [| Choose which fields are joined

P [ | custom field name prefix

QK ] I Cancel

6. Click OK and OK again, then check the attribute table of the spatial layer - it will have an expanded
number of columns to include the data from the non-spatial table

Join definition

The join definition is saved in memory, and is saved in the QGIS project - it does not affect the
source data. It will therefore reflect the current data each time the project is loaded. You can edit the
join after it has been created - for example to exclude fields from the joined data - in the same dialog
you used to create it.

2.8. Exporting Vector Data

To export a layer or part of a layer:

1. Right-click > Save as from the layer
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(.} Save Vector Layer as... @
Format [GeuPadmge - ]
File name €& [:]
Layer name
CRS [EPSG:Z??UU - 0SGE 1936 [ British Mational Grid
Encoding LTF-8

Save only selected features
Add saved file to map
b Select fields to export and their export options

¥ Geometry

Geometry type Automatic hd

Force multi-type
Indude z-dimension
P [ | Extent (current: none)
¥ Layer Options
DESCRIPTION
FID fid
GEOMETE.Y_MAME geom

IDEMTIFIER.

SPATIAL_IMDEX YES s

P Custom Options

K [ Cancel ] [ Help

2. In the dialog, you can simply save the file as a different name - however you can also use other
options:
1. Format: save the data in a different vector format

2. Save only selected features: save a subset of the features

CRS: reproject the data on save to a different CRS

Select fields to export: save a subset of fields from the attribute table
Extent: save only features visible in the current extent

a s w

Exporting a joined layer
If you export a layer with a join, the exported data will include the fields in the join - this is a way of
creating a permanent new dataset from a joined layer.
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3. Styling in QGIS

3. Styling in QGIS An Astun Technology Training Module
3.1. Introduction

3.2. The Style Dialog

3.3. Symbology Types Code QGIS-03
Single Symbol
Categorized Title Styling in QGIS
Graduated o
_ Description Add styles and labels to layers
3.4. Re-using Styles
3.5. Images Required Software QGIS v 3.0 or later
3.6. Labels ]
Target Audience QGIS Desktop users
Version 1.0
Updated 27 Feb 2018
Updated by
Status In development

3.1. Introduction

We need to add style to data to give it a useful representation on the map. Styles can be very simple (for
example ‘colour everything blue"), to highly complex with multiple rules and elements. This module covers
some basic styling approaches and techniques, with some pointers to more advanced techniques.

3.2. The Style Dialog

QGIS applies a default style to every layer when it is loaded (otherwise layers would not be visible). To set
your own style, you can access Symbology for the layer in the Layer Properties dialog, but it's usually
more convenient to use the style dock, which allows you to set styling for all layers from a dockable panel,
and updates changes live on the map.

To use the style dock:

]

® Click the button at the top of the Layers panel , or hit F7

® Select the layer that you want to style from the first dropdown

® Select the type of symbology you want to apply from the second dropdown
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Layer Styling

E3

]

[ = * PortLocations

1)

Mo symbaols
Single symbal
Categorized
Graduated
Rule-based
Point displacement
Point duster

(ng mpungl

- S B
¥ tll
o

-8

Unit | Milimeter

Dpacity’
Color

Size

2.00000

Rotation 0.00*®

Symbolsin Al Symbols

+

airport

¢

diamond

I

arrow

4

diamond blue

O] o

capital circle

\ 4 \ 4

diamond gr diamond red

dot black =

P Layer rendering

[Saue symbol ] [Aduanced T]

The symbology options are as follows:

Live update

Symbology Description Example Comment
type
No symbols  The layer will not appear on the map. Display the
data using
labels only
Single The same symbology will be used for Location of Symbol can be sized
symbol all features villages proportionately to an attribute
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Categorized

Graduated

Rule-based

Point
displacement

Point cluster

Heat map

A different symbology will be used for

each unique value of an attribute

For numeric data only, values can be

'‘banded’, with each band having a
different style, usually using a
graduated colour ramp

One or more rules (or queries) can be

used to determine styling

Move points slightly if they are in the

same location, or within a set tolerance
of each other, so that they are all visible

Coalesces points which are in the same

location or within a set tolerance of

each other into a single symbol, with a
number showing the count of the points

included

Continuous surface of varying colour

and intensity based on point density

Crime
types

Voting
patterns

Ordnance
Survey
MasterMap

Crime
locations

Crime
locations

Bird
nesting
locations

This module focuses on Single Symbol, Categorised and Graduated.

3.3. Symbology Types

Single Symbol

Depending on values, each
feature could have a unique
style, or features could share the
same style

Number, size and statistical
composition of bands can be set
by user

Used to apply more complex
logic to styling, for example
where the content of more than
one attribute is used to determine
style

Where representation of numbers
is more important than
geographical accuracy

Where representation of numbers
and geographical accuracy to a
certain zoom level is required,
with numbers of points coalesced
changing with zoom level

Best used to visualise point
locations over an homogenous
area

Where a dataset is homogenous, and/or you want to represent all the features in the same way, use Single
symbol. Despite the name, this style type can be used for lines and polygons as well as points, and the
styling options will depend on which of these geometry types you are styling.

QGIS always provides some pre-packaged styles, so you can use these and amend them, or build your
own from scratch. Styles can contain one or more elements - for example in the screenshot below there is a
single Simple marker. Click on the existing styles to see how these are typically constructed.
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Layer Styling &l
[ " PortLocations *]
v [ = Single symbal - ]

4 O Marker
2 Simple marker
o
D@~

Unit | Milimeter -
Opacity || 100.0% I
color [ |+
Size  2.00000 B &
Rotation 0.00 ° B &

Symbolsin - All Symbols * | Open Library

'S 0] ® o o H

airport arrowy capital circle city

g 2 2 O °

diamaond diamond blue diamond gr diamond red dot black s

[Sa'u'e gymbol ] [Aduan::ed ']

P Layer rendering

To change a style, click on one of its components, for example the Simple marker in the screenshot
above. This shows settings which are specific to that component - for example colour, size and stroke style.
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Layer Styling
[ " PortLocations - ]
w ESingIe symbaol v]
4 O Marker
|' Simple marker
o
Allv
Symbaol layer tyrpe[Simple marker - ]
Size 2.000000 * | [Millmeter | €
e TN
Stroke style [ Solid Line v] @
Stroke width  Hairline * | [Millmeter - &
Join style [a Bevel v] =N
Rotation 0.00° SN =8
0.000000 =
Offset * Millmeter x| &
y 0.000000 =
['u'Center v] @
Anch int
oreen [HCenter v] @
COOCAAN T O+
=X | > ) 048] =l

Enable layer (=}

[] Draw effects |1

b Layer rendering

Click the add button to add components to the style, and use the up and down arrows to control which
components are in front or behind.

Live update

The Live update checkbox at the bottom right of the dialog keeps your style changes in synch with
the map. If this is slowing things down too much, uncheck it and use the Apply button when you
want to see the effect of your changes.
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Categorized

A categorized style is used to classify the map based on unique attribute values in the dataset.
To apply a categorized style:

1. Select Categorized from the dropdown list

2. Select a Column to use for the categorization

3. Click Classify to apply the colours in the Color ramp to the values
Layer Styling =]

[ . PortLocations S ]

(i{ [ E Cateqarized - ]
Colurmn abe Status -

L sbc Symbol ’ 2 Change... ]
Color ramp | T -
Syrribul Value Legend
@ Defunct Defunct
@  Municipal Municipal
o Maval Mawval
o Private Private
o Trust Trust
@  Unknown Unknawn
]

(o ] (@] (=) [oseea ]

P Layer rendering

Live update

You can edit the individual class styles:

® Right-click on one of the styles to get a limited set of options (e.g. colour, size, opacity)
® Double-click to see the full style dialog

You can also double-click on the text under the Legend heading to change it.

Graduated

Graduated styling requires numeric attribute values, and places them within ranges, each of which will be
styled differently. The example below uses neighbourhood crime data, showing the number of vehicle
crimes in one month per neighbourhood.

To apply a graduated style:

1. Select Graduated from the dropdown list

2. Under Column, select the field with the relevant data that you want to represent
3. Click Classify to create the class bands and apply the Color ramp

4. Adjust the settings and click Classify again if required
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Layer Styling g x
’ [~ surrey_neighbourhoods_crime M ]
g [ = Graduated M ]
Column 123 _yehide_c -

b Symbol ’ . Change... ]

Legend Format %ol - %2 Predsion 1 =] [C] Trim

Method [Color = ]

Colorramp | TN -
Classes Histagram

Sym‘bol Values Legend
l:‘ 1,000 - 4,200 1-4
l:‘ 4,200 -7.400 4-7
l:‘ 7.400 -10.600 7-11
. 10.600 - 13.800 11-14
. 13.800 - 17.000 14-17

Mode |Equal Interval - Classes 5 |

Link dass boundaries

P Layer rendering

7] tive update
/ - > A ’ o
i @
P . (]

3.4. Re-using Styles

There are a number of ways to re-use a style. You can:

Copy/paste styles between layers: select the layer, right-click > Copy (or Paste)

Save a style in the QGIS native file format, .gml, for importing to another project: double-click the
layer > Layer Properties > Symbology > Style > Save Style > QGIS Layer Style File

Save a style as an SLD (Styled Layer Descriptor), for use in other applications which support it: doub
le-click the layer > Layer Properties > Symbology > Style > Save Style > SLD File

Load a style from QML or SLD: double-click the layer > Layer Properties > Symbology > Style >
Load Style

QGIS and SLD

QGIS does not at the moment fully support the SLD standard in its export and import - there
are some styles which will not be translated. You may also need to do some tweaking of the
SLD file (which is in XML), depending on the application you are working with.

Create and import style libraries (groups of styles) for example for corporate use: Settings > Style
Manager > Import / export

Set a style as a default, to be used when a layer is added to a project. This works well if the layers
are stored in a PostGreSQL database, as the default styles are available to any user. File-based
default styles are normally only be available to the local user: double-click the layer > Layer
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Properties > Symbology > Style > Load Style > Save as default

3.5. Images

QGIS uses Scalable Vector Graphic (SVG) images as its native image format - other formats such as PNG
and JPG can only be used if they are embedded in a SVG file. Graphics programs such as InkScape can
be used to create SVG images. Images can be used in all geometry types - for point styles, for area fills,
and for markers on a line. SVG images can be coloured and scaled, and combined to create composite

images, so they are more versatile than some other formats.

To use an SVG image:

® In the Symbol Selector dialog (where a specific symbol is configured), from the Symbol Layer Type
dropdown list select SVG marker
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Layer Styling
[ " PartLocations - l

@, | = single symbol -

4 & Marker

A SVG marker

@ (=)@ @@l

Symbol layer tfpe[S\n'G marker - ]

Width 2.000000 .| LN
- a
s G

Height 2.000000

4|k

4

Fill color '@
Stroke color @
Stroke width Mo stroke 2 | Milimeter | &
Rotaton  0.00° SR =D

x 0.000000 =
Offset Millmeter | &

y 0.000000 =

l'u'Center "] @
Anchar point

[HCEnter V] '@
SVG Groups SVG Image

=9 e I N L\ - -

= 1 A A

4 | App Symbaols

|

m

. accommodation
. amenity
|| arrows +
.. backgrounds n ry _

| components | | * *

. (TOSSES

| emergency

. entertainment

. food : .

| gpsicons = : _ -
C:/PROGRA~1/QGIS3~1.0/apps/qgis/. fsvgftransport/transport_port.svg E] @

Enable layer @ [ Draw effects | ¢

P Layer rendering

Live update

® Select the SVG marker to use from the library, or use the file manager view to browse to your own
SVG image
® Adjust the settings such as size and colour to suit your needs
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3.6. Labels

Labels are also configured from the Layer Styling dialog (the Style Dock). To activate the labels dialog:

&

® (Click the button at the top of the Layers panel , or hit F7
® In the Layers dropdown, select Show labels for this layer
® |n Label with, select the column to be used for labels

Layer Styling &
| © PortLocations - |
[ 1 Shaw labels for this layer -] (€]

Label with  abe Port Name -

abc :ﬂlﬁ!

| @I % | S

Text
Font | Ms Shell Dig 2 K=
Style | Regular - &
W& [ & ] 6 (1] &
Size 10,0000 S ="
|Paints - S
coor [ -| =
Opacty (] 100.0 % S ="
Type case |MNo change K=!
Spacng  letter 0.0000 o =.
word 0.0000 o =.
Blend mode |Normal K=!

[ Apply label text substitutes

Live update

You can now adjust a range of settings for labels, including font, placement and formatting.
We are not going to cover label settings in detail, but here are a few pointers and tips:

* If some labels are not appearing on the map, this may be because they are conflicting with other

r
labels and so have been removed. Use Show all labels for this layer in the Rendering tab | =~

S0 you can see all labels
abs
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against a darker background
® Use the Expression Builder button (next to the Label with field) to build labels with

expressions - for example concatenating two or more attribute values, or creating a total of numeric
values

Commercial in Confidence 42 of 154 Copyright 2018 Astun Technology Ltd. All rights reserved.



i

b o ASTUN

I|I|J- TECHNOLOGY

i

4. Select and Filter in QGIS

4. Select and Filter in QGIS
4.1. Introduction

4.2. ldentify Features
Derived Information

Multiple Features
Feature Attributes
Identify Features from Multiple Layers

4.3. Selection
Select Feature(s)

Select Features by
Polygon/Freehand/Radius

Navigate and Remove Selection
4.4. Using the Attribute Table

Attribute Table Views

Toggle Attribute Views

Attribute Table Field Filter

Attribute Table Advanced Filter
(Expression)

4.5. Filter (Layer)

4.6. Spatial Selections and Filters
Select by Location

Join Attributes by Location

4.1. Introduction

An Astun Technology QGIS Training Module

Code QGIS-04

Title Select and Filter in QGIS

Description Select, query, filter,
expressions.

Required QGIS v 3.0 or later

Software

Target Audience QGIS Desktop users

Updated 01 Mar 2018

Updated by

Status

In development

QGIS provides a number of different ways of selecting, filtering and querying map layers. It's important to
understand the terms that QGIS uses to describe these different techniques - they are summarised in this

table.

Action Result

Identify ~ Show data (attribute values) for a single feature
or group of features, and optionally show values
in a form for viewing/editing. Attribute data is
shown for each feature, along with derived data

- e.g. length/area.

Select Create a subset of tagged (selected) features
from one or more layers, while continuing to
display all features. Selected features are
highlighted in the map and attribute table.
Further actions (e.g. save, processing) can be

performed on the selection only.
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How Details
@% Click the Identify
features button, then

click on a feature.

‘] Click on one of the Sel

% T ect buttons, or use
their dropdowns, to
make a selection.
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Filter Display only a subset of the features in a layer Layer > Filter Write a query to filter
(layer) (inlcuding both map and attribute table), hiding features.

the rest.
Filter Display a subset of features in the attribute Layer > Open Write a query to filter
(attribute  table, without changing the map. Attribute Table features.
table) > Field Filter or

Advanced Filter
(Expression)

The Identify and Select tools are grouped together in the Attributes toolbar, and additional tools are in the
Attribute Table toolbar, shown in the second row below.

08, Filtered: 1, Selected: 1

& NEER @ -

4.2. |dentify Features

The Identify Features tool is used to display the attribute values, and some derived properties of a map
feature.

1. Click the layer of interest in the layer list

2. Click the Identify Features button EE - the cursor will change
3. Click on a map feature.
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Identify Results 5 X
| | by
3 |:|| {EI 'E q{}] =
Feature Value
4 parishes_surrey
4 name Odiham CP
[+ (Derived)
[» (Actions)
gid 2608
name Odiham CP
area_code CPC
descriptio Civil Parish or Community
parish_number 159
numberd 1036
polygon_id 116873
unit_id 174563
code 2405013
hectares 2341.873
area 0
type_code AM
descriptd CIVIL ADMIMISTRATION AREA
type_codd MNULL
descript1 MULL

4. The feature will be highlighted, and the Identify Results panel box will appear, showing the values of

all the attributes for the feature

Derived Information

The Derived section in the panel includes measurements derived from the geometry of the feature such as
length, area and perimeter (depending on the geometry type).

4 (Derived)
(dicked coordinate X) -0.9363
{dicked coordinate ¥) 51.2429
Area 23,367 km?
Closest vertex ¥ -0.9413
Closest vertex 51,2308
Closest vertex number 345
Perimeter 23.877 km
Vertices 932
feature id 53

Multiple Features

If you click close to feature boundaries, multiple features are identified, and these will be listed as separate
items in the Identify Results hierarchy. Browse the tree to see the data for each feature.

Feature Attributes
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To view the attributes for a feature in a form dialog, click the View feature form button at the top of the Ide

ntify Results panel . This makes it easier to view the data, and if the layer is in edit mode, to edit it.

National Parks August 2016 Super Generalised Clipped Boundaries In Great..[E Identify Results 8 x
- T 1 b
| objectid 10 | —‘ l l E}_,] =
npark16cd E26000010 L] Feature Value
nsfori| 4 national Parks August 2016 Super Generalised Clipped ..
npark16nm South Downs National Park x| 4 objectid 10
npark 16nmw .lE : {Der_iued)
> (Actions)
st_area_shape_ 1649918707 | a objectid 10
. s ,.,E npark16cd E26000010
st_length_shape_ 545747 [ b y npark16nm South Downs National Park
liffe, npark16nmw
t st_area_shape_ 1649915706.9959497
st_length_shape_ 545746.8776624043
e
o

»

lem |

|
Mode |Layer selection ~ Auto open form
View |Tree
Coordinate 577918,150325 % Scale 1:1,1%0,808 - H Magnifier 100% %] Rotaton 0.0° 2| [Vl Render 42 EPSG:27700 Q

To open the form automatically whenever Identify Results is used, check the Auto open form box at the
bottom of the panel.

Identify Features from Multiple Layers

If you click on a location where there are features from multiple layers, you will be able to choose which
layers to use in populating the Identify Results panel (including all of them).

25(1)

N

WN&

gt o P21 i

sUrrey _crime

[~ surrey_neighbourhoods_crime r

€, Identify all (5)
% Al

To show results for a single selected layer, select Current layer from the Mode dropdown at the bottom of
the Identify Results panel.

Copy to clipbboard
The Copy Selected Feature to clipboard button E copies the data from the clicked feature to

the clipboard as tab delimited text - you can then paste it to a text editor or directly into a
spreadsheet.
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4.3. Selection

Selecting features 'tags' them for future use, highlighting them in the map and in the attribute table. It also ¢
reates a subset of the data that QGIS can use to apply specific functionality to - for example, once features
have been selected, you can:

® save the selected features as a new layer
® run processing tasks on them
® invert the selection to select all features currently not selected.

Features can be selected:

® interactively in the map interface, for example by clicking or selecting by rectangle
® interactively in the attribute table, by clicking one or more rows

®* by query, from the map or attribute table

To select interactively from the map, click the dropdown (the black triangle) next to the Select features by

pmammme .

area or single click button in the toolbar m . The menu which appears gives you a number of
options:
i Select Feature(s)

v

“is  Select Features by Palygon
.< Select Features by Freehand
. =_-'-';_; Select Features by Radius

Select Feature(s)

Click Select Feature(s) (it's selected by default), then click on the map to select a single feature at that
location. Use Ctrl-click to select multiple features.
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You can also click and drag a box over features to select all features that intersect the box.

Select Features by Polygon/Freehand/Radius
Use these tools to select features by drawing a polygon, freehand line or radius:

® by polygon

* freehand
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{ | | ] |
b L | &
Select Features by Value or Expression
-
The tools on the Select Features by Value dropdown allow you to identify a selection by using a

query, or by matching values against attributes.

® Select Features by Value displays a dialog where you can enter values to search for in the data -
note that the search is interactive, so as soon as you start typing, matching values appear
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Q Select Features by Value @
gid &[] Case sensitive
name G &[] case sensitive
descriptio ggi‘i * | case sensitive
_burglary gg‘;‘:"r |i| : €
_anti_soci | GDGT &
satbery | GooU J =
_wehide_c &
_wiolent_c €
_other_cri L x|

[ Reset form ] [Flash Feat.lres] [Zoom to Feat.lres] [ Select features |v] [ Close ]

® Select by Expression displays a dialog in which you can build a query by selecting fields, operators

and functions. This dialog appears in a number of places in QGIS, and it will be explained in more
detail below

() Select by Expression - surrey_crime @
Expression Function Editor

= WE D] e]  searc a group Field

d = “| Double-click to add field name to
» Color | expression string.
> Conditionals |i| Right-Click on field name to open
> Conversions context menu sample value
> Date and Time loading options.
4 Figlds and Values Notes
gid
name - | Loading field values from WFS
= layers isn't supported, before the
Values Search & Ia;rrar?s a::I:uaII;g.rinsverl:vau:jr ie. when
building queries.
[ all unigue ] [ 10 samples ]
'ELCO'
'ELDH' Nl
'ELEC' Bl
'ELEM'
'ELHE'
'ELMW'
'ELSW'
LW i

Output preview:

Zoom to features [ £ | Select features |v] [ Close

Navigate and Remove Selection
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Navigate to a selection in two ways:

® Pan Map to Selection will centre the map on the feature

® Zoom to Selection will set the map extents to match those of the feature

To remove selections:

® Deselect Features to deselect features from all layers

4.4. Using the Attribute Table

ok
b ad

>

The attribute table holds data about all the features in the layer - you can use it to view, edit and query
data. Open it from the Attributes toolbar, or by right-click > Open Attribute table from a layer in the layer
list. Each row in the attribute table corresponds to a feature on the map, and selection is synchronised

between the table and the map -

i ks |
> L"U Identify Results

S Corvwn.-”?Je” : 1 Pl O 5 e

;:?D‘% aiﬁ GEINEAS L3S

if a feature is selected in the attribute table, it's also selected on the map.

ElX-

==
=
=

gid name area_code

2815 Cowden CP CPC
1755 Forest Row CP CPC
1756 Hartfield CP CPC
1757 Withyham CP CPC
2817 Edenbridge CP CPC

2818 Hever CP

2467 Whitehill CP
2458 Binsted CP CPC
2491 Kingsley CP CPC
2492 Headley CP CPC
s_surrey. Coordinate 582203, 7233 NCP
7130 Bramley CP CPC
14 7191 Haslemere CP CPC
15 T2E7 NCP

1% 7368 & Salfords and Sidlow cPC

descriptio
Civil Parish or
Community
Civil Parish or
Cormmunity
Civil Parish or
Community
Civil Parish or
Cormmunity
Civil Parish or
Community
Civil Parish or
Community

Llwl F'arl..h or

Civil Parish or
Community

Civil Parish or
Community

Civil Parish or
Community

Civil Parish or
Community
Mon-Civil Parish or
Community

Civil Parish or
Community

Civil Parish or
Community
Mon-Civil Parish or
Community

Civil Parish or

e it

parish_num

105.0000000000...

81.00000000000...

83.00000000000...

34.00000000000...

130.0000000000...

181.0000000000...

132.0000000000...

141.0000000000...

144.0000000000...

347.0000000000...

349.0000000000...

16.00000000000...

9.000000000000...

40.00000000000...

32.00000000000...

78.00000000000...

numberd

765.0000000000...
397.0000000000...
399.0000000000...
400.0000000000...
768.0000000000...
759,0000000000...
504.0000000000...
805.0000000000. ..
§38.0000000000...
841.0000000000...
452.0000000000...
387.0000000000...
388.0000000000...
592.0000000000...

554.0000000000...

polygon_id

122288.0000000...

122267.0000000...

118513.0000000...

122269.0000000...

122272.0000000...

69674,00000000...

unit,

18450.00(
2380.000(
23810000
2384.000(
13448.00(

18608,00(

69677.00000000... | 18509.00(

64185,00000000...

113214.0000000...

641580.00000000...

64173.00000000...

0.000000000000...

53382.00000000...

120746.0000000...

0.000000000000...

116130.0000000...

4

1

17430.00(

17455.00(

17425.00(

17424.000

0.000000(

14082.000

14124.00(

0.0000001

13885.00(

T Show All Features,

Attribute Table Views

The Show All Features button at the bottom left of the attribute table is a button which has a dropdown
with a number of options to control which features appear in the table:

® Show All Features: Show all features in the data
® Show Selected Features: Only features selected in the map/table will be shown
® Show Features Visible on Map: Only features which can be seen in the current map window are
shown
®* Show Edited and New Features: During an editing session, this shows features which have been
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Copyright 2018 Astun Technology Ltd. All rights reserved.



L A5TUN

TECHNOLOGY

created or edited but not yet saved
* Field Filter: filter the table by selecting a field and a search value
® Advanced Filter (Expression): filter the table by opening the Expression based filter dialog

Toggle Attribute Views

There are two possible views of the data within the attribute table - the default tabular or grid view, and the
form view. Switch to the form view and back by using the buttons at the bottom right-hand side of the
window.

028000000... 1
F

E)E

The form view is similar to the form used in Identify Results, but includes a navigation panel on the left for
moving between features. This can be more convenient for editing attribute values.

Processing  Help Q parishes_surrey :: Features Total: 170, Filtered: 170, Selected: 1 = R ==
v 2B R BT IB%ED%?@»

E, Expression

gid 2817

name Edenbridge CP

area_code (CPC

O

- -

P,

(=4 [Ty
m. |

1757 descriptio  Civil Parish or Community
2817 parish_num 130
2813 number0 768
2813 polygon_id 122772
2457

unit_id 13448
2468

code 29UK003
2451

hectares 2203.128

area 4]
7233

type_code  AA

descriptl CIVIL ADMINISTRATION AREA

7267 type_codd  ALLL

7268 descriptl  ALLL

7193 test
7157
7158

A

Ii]DEIEIEIEIEIDDEIEIEIEIEIDDDD
&

k

ihes_surrey, Coordinate 553420, 177, [Y Show All Features, E[j

Form view
Select features in the form view of the attribute table by clicking the checkbox to the left of the
feature list - once selected, the box for the feature will show yellow.
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Attribute Table Field Filter

Run a simple search in the attribute table by selecting Field Filter from the menu in the bottom left of the at
tribute table dialog, then select the column name for the search. This is a simpler, single field version of the
Select by Values tool described above, and it will show matching values interactively in the same way. To
run the search, press Enter.

The attribute table will be filtered to show only the matching features.

. parishes_surrey i Features Total: 170, Filtered: 2, Selected: 1 EI@
J g ko O ¢ B & N TES D o=

gid name area_code descriptio parish_num numberd polygon_id
1 2458 Binsted CP cPC gg’mﬂﬁfgm 144.0000000000... 805.0000000000... 118214.000000
2 2820 Brasted CP cPC gg’mﬂﬁfgm 183.0000000000... 772.0000000000... 69675.0000000

L 1]

I
abe name, | sted| Case sensitive EI[:]

Case sensitivity
Values are not case sensitive unless the Case sensitive box is checked, and the search is for a
pattern within the string (for example ming will find Birmingham) so you don’t need the exact value.

Datatypes
Here, and in many other field-specific locations, there is an indicator of datatype immediately before
the field name. For example, abc means a text field, while 123 means numeric.

Attribute Table Advanced Filter (Expression)

Select Advanced Filter (Expression) from the dropdown at bottom left of the attribute table to open the Ex
pression Based Filter dialog - this is the same one as opened from Select Features by Expression earli
er. However the result of applying this expression will only filter features in the attribute table, not on the
map.

Queries can be built up in this dialog by selecting fields, operators, values and functions. For example, a
simple query might be in the form:

[field] [operator] [value] - e.g. phase_of education ='Primary"

The example below builds a simple query to find all all parishes which are 'filler areas' - i.e. where there is
no council.

1. Inthe Expression Based Filter dialog, navigate to Fields and Values in the central panel and select
the relevant field (in this case descript0)

2. Double-click on the field to bring it into the Expression panel on the left
3. Click on the = operator in the Expression panel

4. In the Values panel, click all unique to show all the values of the field which appear in the data (or if
there are a large number of values, click 10 samples)
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5. Double-click on the value you want to use for the filter (in this case 'FILLER AREA")

6. You should now have an expression in place which looks something like the screenshot below - click
OK to apply the filter

dlll

I

Q Expression Based Filter

E]EB[I] Search

"descriptd" = 'FILLER AREA' » Date and Time

4 Fields and Values
aid
name
MULL
area_code
descriptio
parish_num
nurberQ
palygon_id
unit_id
code
hectares
area
type_code
descript
type_codd

Aeerrintd

Daouble-click to add field name to expression
string.

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

o
m
i

Loading field values from WFS layers isn't
supported, befare the layer is actually
inserted, ie. when building queries.

m

Values Search

all unique ] [

10 samples l

'FILLER AREA'

Output preview:

Operators

0

'CIVIL ADMINISTRATION AREA'

Ok ][ Cancel ][ Help

The operators below are the most commonly used, but more are available in the dialog.

Operator Meaning
= Equal to
<> Not equal to
< Less than
> Greater than
<= Less than or equal to
>= Greater than or equal to
LIKE Case-sensitive string match
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ILIKE Case-insensitive string match

NOT Combined with another operator to make it negative

% Wildcard — include in the search string at the point of uncertainty

AND Extends queries to apply more than one condition to a search

OR Extends queries to search for different values and will be returned if either is true

Il Join two values into a string

4.5. Filter (Layer)

When a layer is filtered, only the filtered features are visible - the user will not see any that do not meet the
filter conditions, either on the map or in the attribute table.

To apply afilter:

1. Select the layer to be filtered
2. Right-click > Filter
3. Inthe Query Builder dialog, construct a query to show the features you need

The Query Builder dialog is similar but not identical to the Expression Based Filter dialog described
above.

To reset the query in order to see all data, click Clear in the Query Builder.

4.6. Spatial Selections and Filters

The queries and expressions we have been looking at until now work by using the attribute values of layers
rather than their geography. There are a number of options for running spatially-based queries in QGIS,

addressing questions such as:

® Which points fall within this polygon?
® Which lines cross this boundary?
®* What are the distances between features?

Two approaches are covered here:

® Selecting features based on location
® Join attributes by location

Spatial queries
There are many types of spatial queries - use the search box at the left of the information bar to look
for others.

Select by Location

This tool creates a new selection of features in a layer, based on a spatial relationship between the layer
and another layer (or even the same layer). For example you might want to use it to:

Commercial in Confidence 55 of 154 Copyright 2018 Astun Technology Ltd. All rights reserved.



o ASTUN

<M TECHNOLOGY

® select points in a polygon
® select lines which intersect a polygon
® select a polygon which contains a specific point.

To select points in a polygon:

1. Select the polygon you want to make the selection within - in this instance we have selected a parish
within which we want to identify crimes

2. In the search box search for Select by location, then double-click on it to bring up the dialog

1) 114 & .

F‘ru:u:essmg .'5.|QDFI1:|‘|I'I‘|S
""" Random selection
Select by location
'#' Select by attribute
'ﬂ' Select by expression
'ﬂ' Save Selected Features
' Eliminate selected polygons
g Random selection within subsets
<« v.db.select - Prints vector map attributes
 v.select - Selects features from vector map (&) by features fr...
@ v.edit - Edits a vector map, allows adding, deleting and modify...
< rredass.area - Redassifies a raster layer, selecting areas low...
§ v.extract - Selects vector objects from a vector layer and cre...

1, select] & | 1feature(s) selected on layer parishes_surrey,

3. Inthe Select by location dialog, complete the options in a similar way to the screenshot below
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() Select by location

Parameters | Log Select by location
Select features from

This algorithm creates a selection in a vector layer.

[ o crime_Jan_2011_street [ISER: 100031] The criteria for selecting features is based on the
] i spatial relationship between each feature and the
Where the features (geometric predicate) features in an additional layer.

[ intersect [ touch

[ contain ~ [] overlap
[ disjoint are within
[[] equal [7] cross

By comparing to the features from

[ |-~ parishes_surrey [EP5SG: 27700]

Selected features only
Madify current selection by

[creating new selection

4| Tl 3

| | 0% Cancel

[Run as Batch Process... [ Run ] [ Close ] [ Help
4. Note that:

a. The first layer should be the one which contains the things you want selected - e.g. crimes
b. The predicate determines the spatial relationship between the features in the two layers

c. The second layer is the one you are using to drive the selection - in this case parishes
d

. The Selected features only checkbox specifies that only selected features in the second layer
will be used to make the selection - in this case it's the single feature we selected in the first
step

5. Click OK to run the selection - the result will be a map which looks something like this:

6. Note that only crimes within the selected parish have been selected

Join Attributes by Location
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This tool carries out a similar operation to the one above, but instead of making the result a selection, it
adds the attribute values of the second layer to the first, target layer, so that each feature which satisfies
the criteria in the spatial analysis takes on the attributes of the feature it is within (in this case).

1. Asin the previous example, select a polygon you want to make a selection with

2. In the search box, search for Join attributes by location

3. Open the dialog, and complete in a similar way to the screenshot below:

Coordinate 490

Parameters Log

Input layer

[ . apr2011_strest [EPSG:27700]

[ selected features only

Join layer

l [~ parishes_surrey [EPSG:27700]

Selected features only

Geometric predicate

intersects overlaps

contains within

equals crosses

touches

Fields to add (leave empty to use all fields) [optional]

|D elements selected

Join type

’Create separate feature for each located feature

Discard records which could not be joined

Joined layer

[Create temporary layer]

Open output file after running algorithm

4 1 ]

Join attributes by location

Thig algorithm takes an input vector layer and
creates a new vector layer that is an extended
version of the input one, with additional attributes
in itz attribute table.

The additional attributes and their values are taken
from a second vector layer. A spatial criteria is
applied to select the values from the second layer
that are added to each feature from the first layer
in the resulting one.

|0% | Cancel |

i) (G [_rep ]

4. When the process is run a new Joined layer will be created and added to the map, comprising the
original crime layer with, for each feature, the attributes from the parish it is within
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Q Joined layer : Features Total: 9675, Filtered: 9675, Selected: 0

) — . — Ty oo =
ZBE EOx<0 B @ ENLTESD & B
northing location crime_type context gid name area_code descriptio parish_num

On or near Anti-sodial Civil Parish or

1 152332,0000000... Pirbright Road behaviour 1] 7246 Mormandy CP CPC Community 84,00000000000...
On or near Anti-social Civil Parish or

2 152382,0000000... Pirbright Road et 1] 7246 Mormandy CP CPC Community 84,00000000000...
On or near Manor  Anti-social Civil Parish er

3 151340.0000000... Farm Close behaviour 1] 7246 Mormandy CP CPC Community 34,00000000000...
On ar near Anti-sodial Civil Parish er

4 152382.0000000... Pirbright Road [ —— 1] 7246 Mormandy CP CPC Community 34.00000000000...
On ar near The Anti-sodal Civil Parish or

5 150222.0000000... Paddocks behaviour o] 7246 Mormandy CP CPC Commurnity 34.00000000000...
On or near Wyke  Anti-sodal Civil Parish or

[ 151008.0000000... e behaviowr 0 7245 Mormandy CP CPC Commurnity 34.00000000000...
On or near Bailes ) ) Civil Parish or

7 151345.0000000... Lane Vielent crime o] 72456 Mormandy CP CPC Community 34.00000000000...
On or near ) Civil Parish or

8 152382.0000000... Pirbright Road Other crime 0 7246 Mormandy CP CPC Community 34.00000000000...
On or near Manor ) Civil Parish or

g 151340.0000000... Farm Close Other crime o] 7245 Mormandy CP CPC Community 34.00000000000...

. . Civil Parish or

10 150066,0000000... On or near Christ... Other crime 1] 7246 Mormandy CP CPC Community 34.,00000000000...
On or near Bailes - ) Civil Parish or

11 151345.0000000... Lane Viglent crime 1] 7245 Mormandy CP CPC Community 84,00000000000...
On or near

12 143969,0000000... Farnham Road Burglary [¥]

13 148932.0000000.. OO PEANO e time 0
Road
On or near New )

14 141592.0000000... Farthingdale Other crime 0

5. This layer can then be retained as a temporary layer in the project, or saved as a new layer
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5. Raster Data in QGIS

5. Raster Data in QGIS An Astun Technology QGIS Training Module
5.1. Introduction

5.2. File Types
Georeference files

5.3. Loading Raster Images

5.4. Virtual Rasters Title Raster Data in QGIS

5.5. Web Map Services (WMS)
Create a New WMS Connection

Connect to the WMS Required Software QGIS v 3.0 or later
5.6. Raster Style

Code QGIS-05

Description Working with raster data

Target Audience QGIS Desktop users

Updated 28 Mar 2018
Updated by
Status In progress

5.1. Introduction

Raster data is fundamentally different from vector data - whereas vector data has discrete features
constructed from vertices, raster data is a digital image, where the shapes represented are constructed
from cells or pixels, with a single numeric value per pixel (often represented as a colour) - they don’t exist
as separate selectable or queryable features.

Vector Raster

5.2. File Types

While it is possible to add most raster formats in QGIS, for images to be displayed at the correct location,

Commercial in Confidence 60 of 154 Copyright 2018 Astun Technology Ltd. All rights reserved.


https://astuntech.atlassian.net/wiki/people/557058:c1a4281b-182c-4434-8cc5-337ef0a7929e?ref=confluence

b o ASTUN

dlll TECHNOLOGY

projection and location information is required. In some formats, such as GeoTIFF or ECW, this is included
within the file. For other formats, a separate geo-referencing file is required for each image.

To see which raster formats are currently supported by QGIS, click Open Data Manager, then the Raster t
ab and browse. The file filter lists all possible raster formats (currently over 70) - QGIS uses GDAL for file
conversion, so formats supported by GDAL are supported by QGIS.

All files () -
GDAL/OGR VSIFileHandler (*.zip *.gz *.tar *.tar.gz *.tgz *.JIP *.GZ *.TAR *.TAR.GZ *.TGZ)
ACE2 ("acel " ACE2)

[ =gy T W] ® Jomedlayer ARC Digitized Raster Graphics (*.gen *.GEN]
i - ASCH Gridded XYZ ("aoyz *XYZ)
' - D parishes_sul ) rc/info ASCI Grid (*.asc *.ASC)
(4} > @& Arc/Info Binary Grid (hdr.adf;HDR.ADF) =
4 M — Arc/Info Export B0 GRID (*.e00 *.E00)
M TrorED AutoCAD Driver (*.dwg *.DWG)
CALS (*.cal *.ctl *.CAL *.CT1)
@ [ & T P (DRDC COASP SAR Processor Raster (*hdr *HDR)
DTED Elevation Raster (*.dt0 *.dtl *.dt2 *.DT0 *.DT1 *.DT2)
@ Favorites ECRG TOC format (*xml *.XML)
e . W : ERDAS Compressed Wavelets (*.ecw *ECW)
ProlectHOme  CpDAS JPEG2000 (*jp2 =2k *JP2 ~.J2K)
@ - » i Home ESRIhdlr Labelled (*.bil *.B1L)
> A EUMETSAT Archive native (*.nat *.NAT)
> [l ¢ Envisat Image Format (*.nl *.MN1)
Erdas Imagine Images (*.img *IMG)
¢ D FARSITE v.4 Landscape File (*.lcp *.LCP)
| Gy GMT MetCDF Grid Format (*.nc *.NC)
¥ cenpackans GRIdded Binary (*.grb *.GRB)
— GeoPackage (".gpkg *.GPKG)
- Jain 182 GepSoft Grid Exchange Format (*.gxf *.GXF)

GeaTIFF (*tif *tiff *.TIF * TIFF)

Geospatial PDF (*.pdf *.PDF)

Golden Software 7 Binary Grid (".grd *.GRD)

Golden Software ASCH Grid (*.grd *.GRD)

Golden Software Binary Grid (*.grd *.GRD)

Graphics Interchange Format (*.gif *.GIF) i

Georeference files

Files which don't have georeferencing data embedded should have separate georeference files. These
must have the same name as the image file, though the extension will be different, and be in the same
folder as the image file.

Example georeference file formats are:

* TFW (ESRI World file)
®* TAB (Maplnfo file)

For Ordnance Survey tiled raster data files for example, both formats are supplied as a separate fileset, and
need to be copied into the same folders as the images in order to be used. Other image suppliers provide
similar files.

5.3. Loading Raster Images

To load a single raster image or a small number of files:

1. Click Open Data Manager, then Raster.

2. Browse to the file, using the file filter to show only files of a specific type if needed. Be sure to select
the file itself, not the georeference file.

Multiple files
Use Ctrl-click or Shift-click to load multiple files at the same time.
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3. Once you have selected the file(s), click Add to load them as layers in the map.
4. Check the layer list and the map to see that the tiles have loaded correctly.

®---H

@
XXX

Note that each image loads as a separate layer. When there are a large number of images, you can make
this easier to manage by either putting images in a group, or by creating a Virtual Raster.

5.4. Virtual Rasters

A virtual raster stitches raster images together so that they behave as though they were a single layer. For
a set of images at the same scale which provide coverage of a defined area, this is usually the optimal
format to use.

To create a virtual raster:
1. Go to Raster > Miscellaneous > Build Virtual Raster.

(! Build Virtual Raster -8 | [

Parameters Log

Input layers
0 elements selected E]

Resolution

[a‘uerage i ]
Layer stack

[ Allow projection difference

Virtual

[Save to temparary file] [:]
Open autput file after running algorithm

GDAL/OGR console call

gdalbuildvrt -resclution average -separate -nput_file_list C: Usersjantony/
AppData/Local/Temp/

processing_gchdef560e524e9b9954b38ad 4046 34\ buildvr tinputFiles, bt
C:/Users/fantony /AppData /Local Temp/

processing_Scbhdef560e9 24e9b9984b 38ad4f046 34/3b8d fc98at6a46 7dbs 2
8525164282953 /0UTPLT. vrt

| 0% Cancel

Run as Batch P'rur_ess...] [F‘.un in Badﬂgruund] [ Close ] [ Help ]

2. Click the three dots under Input layers to select the files you want to include in the raster

3. In the Multiple selection dialog, click Add file(s), and browse to the location of the raster images
you want to include

4. Select all the images to be included - you may need to filter the view by type if there are
georeferencing files in the folder
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5. Your dialog should now look something like this

Q Multiple selection

G:/Data/raster/1250K/5T.tif Select all
(3:/Data/raster/1 250K/ 50U tif
G:/Data/raster/1250K/SY.tif Clear selection
G:/Data,raster/1 250K/ SZ.tif
G:/Data/raster/1250K/TQ.0f
G:/Data/raster/1 250K,/ TR.tif Add file(s)...
G:/Data/raster/ 12508/ TV tif

Togale selection

Ok

JL1H:

Cancel

6. Click OK, uncheck Layer stack and set a location for the output file under Virtual, so your dialog
looks something like this

-

() Build Virtual Raster

i

(=]

Parameters Log

Input layers
7 elements selected E]

Resolution

[a‘uerage i ]
[] Layer stadk

[] Allow projection difference
Virtual

G:/Datafraster/1250.vrt E]

Open output file after running algarithm
GDALOGR console call

gdalbuildvrt -resclution average -nput_file_list C: fUsersfantony fAppData/
LocalTemp/

processing_Scbdef5e0e924e9b9934b 38ad4f046 34\ buildvr tInputFiles, tat
C:fUsersfantony /AppData /Local Temp/
processing_gchdef560e92429b9954b38ad 4046 34/9b 2ca0af38 2f4d 2 18 5¢cf
4d3dd0 1c5306 /OUTPUT. vrt

| 0% Cancel

Fun as Batch F‘rm:ess...] [F‘.un in Eiackgruund] [ Close ] [ Help

7. Click Run in Background to create the virtual raster and load it into the map

The virtual raster layer will contain all the raster images in the directory, and once loaded it can be treated
in the same way as other raster layers.
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5.5. Web Map Services (WMS)

OGC Web Map Service (WMS) is a standard protocol for serving raster data (e.g. map and aerial images)
over the Internet. Typically these will have been generated by map server software such as GeoServer or
MapServer. To use a WMS you will need to know the URL of the service, and if required, logon credentials.

Create a New WMS Connection

The first time you connect to a WMS, you will need to create a connection:

1. plick Open Data Source Manager, then the WMS tab, and New to create a new connection
() Data Source Manager | WMS

@ Create a New WMS Connection

Connection details

Delimited Text

Mame Tendring INSPIRE

'\‘% GeoPackage URL http: //essex.astuntechnology . com fgetows. ashx ?mapsource =Essex/Inspire_Tendring&version=1.1.1

Authentication

. Spatialite Configurations Basic

Choose or create an authentication configuration

MSSQL Configurations store encrypted credentials in the QGIS authentication database.

Orade

WHMS Options

Referer

vi DPI-Mode [l -
m tE ey [ 1gnore GetMap/GetTile URI reported in capabilities

[ 1grore GetFeatureInfo URI reported in capabilities

[ 1anore axis arientation (WMS 1,3/\WMTS)

[ nvert axis orientation

[ Smooth pixmap transform

[ oK J[ Cancel ][ Help

2. In the Create a new WMS connection window, add the connection detalils:
a. Name: your name for the connection

b. URL: the URL of the WMS (e.g. http://essex.astuntechnology.com/getows.ashx?mapsource=E
ssex/Inspire_Tendring&version=1.1.1)

c. Authentication: if required

3. Click OK - the connection uses the GetCapabilities service of the WMS, which returns a list of the
available layers

Connect to the WMS

1. Select the required WMS and click Connect.
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Q Data Source Manager | WMS IE'
Layers | Layer Order I Tilesets I Server Search |

[Tendring INsPIRE -]

[ Connect ] [ New ] [ Edit J l Remove ] Load ] [ Save ] [Add default servers]

o Name Title Abstract -

a9 Tendring Tendring INSPIR... Tendring District Coundl OWS [
1 allotments allotments Allotment Gardens is a polygon dataset which indudes attribution on the locat...
2 musement_cent... amusement_cent.. Amusement Centresis a polygon dataset which indudes attribution on the loc...
3 andent_woodlands ancient_woodlands Ancient Woodlands is a polygon dataset which indudes atiribution on the loca...
4 ardleigh_reservoi... ardleigh_reservoi... Ardleigh Reservoir Catchmernt Area is a polygon dataset with attribution indic...
PostgreSQL 5 areas_of_spedial... areas_of_spedial... Areas of Special Character is a polygon dataset which indudes attribution on ...
[ article_4_directions artide_4_directions Artice_4_Directions.shp is a polygon dataset with attribution indicating geogr...
7 bathside_bay bathside_bay Dataset indicating location of Bathside Bay development area in Harwich, For ..

MSSQL 8 bus rail intercha... bus rail intercha.. Bus and Ral Interchanges is a polygon dataset which indicates the location of... ™

Image encoding

Oracle @ PNG () PNG8 (D) JPEG () GIF O

DB2 ez
+

Tile size

' Virtual Layer
4

Request step size

Feature limit for GetFeatureInfo

[ Use contextual WMS Legend

TIFF ©

SVG

Options (0 coordinate reference systems available)

10

Change...

Layer name

Select layer(s)

ArciGIS Map Server

This connects to the WMS and lists the available layers

group, or load everything by selecting the top level
Click Add to load WMS layers into the layer list

WMS Layer Order

Select the layer required - note that these may be grouped hierarchically, you can select a layer, a

Select multiple WMS layers by using Ctrl-click or Shift-click - layers will be loaded as a single
combined layer. You can change the order in which the individual layers appear by selecting the La

yer Order tab in the WMS dialog.

5.6. Raster Style

Most background raster images (such as the Ordnance Survey ones used in this course) are already
styled. However you can amend the styling if required. For example, to change a raster to greyscale:

Commercial in Confidence

1. Open the Layer Styling Dock if it's not already open
2. Select the layer to be styled
3. In the second dropdown, select Singleband gray
4.
the effect
5.

gl Layer Styling

The screenshot below shows the result for Ordnance Survey Vector Map District

If necessary, adjust other settings - for example Color gradient, Contrast enhancement, to improve

o
\ﬂrmal VMD

@ [ Il singleband gray

Gray band

Contrast

r(/ \\ec
p

65 of 154

enhancement

[Eand 1 (Palette)

Color gradient [Elad< to white

Min 0

Max 255

[Strebch to MinMax

Copyright 2018 Astun Technology Ltd. All rights reserved.



4= ASTUN

dlll TECHNOLOGY

6. Use the Transparency tab if required to set the transparency of the layer
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6. QGIS Data Creation and Editing

6. QGIS Data Creation and Editing An Astun Technology Training Module
6.1. Introduction

6.2. Create a New Layer

6.3. Edit Layer Geometry Code QGIS-06
Créate Features Title QGIS Data Creation and Editing
Edit Feature Geometry
Move a Feature Description Creating and editing data
Snapplng Required Software QGIS v 3.0 or later
Tracing
6.4. Edit Attribute Values Target Audience QGIS Desktop users
The Field Calculator
6.5. Edit Field List Updated 03 Apr 2018
Updated by Antony Scott
Status In progress

6.1. Introduction

This module looks at creating and editing vector data, including both editing geometry in the map window
and editing attribute data in the attribute table and forms.

6.2. Create a New Layer
Before you can add data, you need to create a layer to put it in. The example below describes how to

create a new GeoPackage layer - a file-based database format, which can hold more than one layer.
However you can also create layers in other formats - for example shapefile.

1. Click New GeoPackage layer
2. Complete the New GeoPackage Layer dialog:
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! Mew GeoPackage Layer [~ B |z
Database G:\Data'wector\training 1.gpkg E]
Table name fraining 1
Geometry type [ Point ']

[] tndude Z dmension || Indude M values

| EPSG:27700 - 0SGB 1336  British National Grid - |
Hew field
Marme
Type [123 Whaole number (integer) - ]

Maximum length

Add to fields list

Fields list
Mame Type Length
description text 200
date_reviewed date
size integer

Femove field
w Advanced options

Layer identifier training1
Layer description

Feature id column  fid

Geometry column  geometry

Create 3 spatial index
[ Ok ] [ Cancel ] [ Help ]

a. Database: browse using the three dots to the right of the field, and either choose an existing
GeoPackage, or create a new one with an appropriate location and name

b. Table name: add a name for the layer (by default the name of the GeoPackage file) - this will
appear in the layer list

c. Geometry type: set the appropriate type from the dropdown
d. CRS: select the coordinate reference system for the layer

e. New field: for each attribute in the layer, complete:
i. Name: a name for the attribute

ii. Type: an appropriate type from the dropdown

iii. Maximum length (where required): in number of characters, at least as long as your
longest value in the data

f. Add to fields list: when you have specified the details of each field (although you can add
fields later)
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3. Click OK to add the layer to the map

il

6.3. Edit Layer Geometry
To edit a layer, select it in the layer list, then Right-click > Toggle Editing or select the Edit tool from the
Digitizing toolbar.

Note that edits are not saved to their source until you actively save them - use the Save Layer button to do
this (you will be prompted to save when you use the Toggle Editing button to stop editing).

Undo
Ctrl-Z (undo) will reverse the last change you made, as long as you have not saved your edits.

Create Features

Create features in a layer using the Add Feature button in the Digitizing toolbar. This button varies
according to the type of feature being created (e.g. points, lines or polygons) - in the screenshot below, the
button (fourth from left) is for creating new polygon features.

I =€

The individual points which make up features are known as vertices.

Add Points to a Layer

1. Select or create a point layer, and turn on editing
2. Click Add Point Feature in the Digitizing toolbar, then move the cursor to required location and click

3. The attributes form will appear

]

trainingl - Feature Attributes

fid Autogenerate

description A test point

date_reviewed 2013-04-03

size 42 =

[ Ok ] | Cancel

4. Add the appropriate attribute values and click OK (values can be added later if you prefer)

5. The new point will appear on the map
6. Save edits and turn off editing

Adding Lines and Polygons to a Layer

The process for adding lines or polygons is similar to that for adding points, but for each feature you need
to add a number of vertices.

1. In aline or polygon layer, click Add Feature
2. Click to add the first vertex
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3. Continue clicking to add vertices
4. Right-click to complete the feature, and show the attributes dialog

il

Vertex tips
® To delete the last vertex you created, use Backspace

* |f you double-click when digitising, two nodes will be created on top of each other — this is
best avoided.

Edit Feature Geometry

To modify the geometry of a feature, edit individual vertices. This is fairly intuitive (and easier to do than to
describe), but here are some instructions:

1. Turn on editing for the layer
2. Select the Vertex Tool

3. Hover over the vertex you want to edit, and:
a. create a new vertex: double-click on the X which appears between two existing vertices

b. move a vertex: click once on a vertex to select it, move the mouse to its new position, and
click again
c. delete a vertex: click on the vertex to select it, then click Delete

d. delete multiple vertices: click and drag a rectangle over the nodes to be deleted, then click D
elete

e. move a segment of a line or polygon: click the segment to select it, move the mouse to its
new position, click again

Move a Feature

To move a feature to a new position (without changing its geometry):

1. Click the Move Feature button Ca
2. Click and drag the feature to a new position

Snapping

Snapping allows you to create new features, or move existing ones, to align exactly with the coordinates of
another feature - for example to create a new boundary or building footprint which abutts or encloses an
existing one. When snapping is activated, any new vertices you create will snap to the coordinates of an
existing vertex in the target layer, if you click withing the tolerance settings.

To turn on snapping and define options:
1. Go to Project > Snapping Options to activate the Project Snapping Settings dialog

. Project Snapping Settings @

@ | Active Iayer,| | 1-'&rtex,| 4 = ||:|x - || Topological editing | | Snapping an intersection |

2. Turn on snhapping using the toggle snapping button on the left

3. Set the layer you want to snap to using the Active layer dropdown - if you want to snap to a specific
layer, you will probably need to select Advanced configuration to select it
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F

o)

(.} Project Snapping Settings 7 || 3

[ . Advanced mnﬁguratiun,] [ * Topological editing ] [ Snapping an intersection

Layer

[ »
D_
[ »
[ »

1l surrey_crime

surrey_neighbourhoods_crime wvertex

Type

VErTEX

TEN
TEN
TEN

M M M M

TEN

Tolerance

[ Bl = B R =T = O =]

Units

3
m
m
%]

o

ixe

R~
e

m M M m

TR R
%]

3 3
A

A

=)

A

Avoid interse

(]

4. Select the appropriate layer(s), and set a tolerance value - this governs the distance your cursor
needs to be from an existing vertex before you can snap to it.

5. Continue editing - when you move the cursor within the tolerance settings of an existing vertex, it
shows a purple square, indicating that you are within snapping range

Snapping
Snapping setting stay in place until you change them.

Tracing

As well as snapping, you can go one step further and trace features - i.e. replicate some or all the points on
a line or polygon in a new feature.

To turn on tracing, activate the Snapping Toolbar:

Q'w® ¥ X X-

You need at least two layers: the one you are editing, and the one you are tracing, and you also need to
turn on snapping - the tracing tool will only follow lines in layers which have snapping turned on.

To trace over a polygon:

1. Inthe Snapping Toolbar, click Enable Tracing (the right-hand button)

2. Move the cursor over the first vertex you want to trace, and click

3. Move the cursor over the last vertex of the section of the polygon you want to trace to, and click
4

. All the points on the polygon in between your clicks will be digitised, and you can continue creating
vertices to create your new polygon
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Second dick

5. In this example, the darker polygon has been created with three clicks

6.4. Edit Attribute Values

Attribute values can be edited directly in the attribute table, as you would in a spreadsheet. You need to
have editing turned on for the layer - this can be done in the attribute table itself.

With editing on, you can also use Identify Features to select a feature and edit its attributes in a form.

. ] » FLINATY
# ~ T '
i { ) '?/\ L.~

surrey_crime - Feature Attributes =]
gid 93
name 5PSS

descriptio MULL

_burglary 15 & 5
_anti_sod 33 & [
_robbery 148 =
_wehide_c 7@ =
_violent_c 15 & 5
_other_cri 27 @8 =

Ok ] [ Cancel

The Field Calculator

The Field Calculator creates new fields, or amends the values of existing ones, by using expressions. For
example, you could create a new field which totals the values of two existing fields.
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Open Field Calculator by clicking the button in the attribute table toolbar.

S Wy e g I s
=i s S I e S /. oot
= . Sireatha ~.. Sydenham| .\
— — ™ | 1
% @ = "'_)( \\ '"7&\ ! \ '
- F, \,_‘-__)_‘_ ! :r-'
p » |lindate &l | [1ind=te Selsrtad Y J/ ! \ i
y (! Field Calculator [~ B |[E3m]
] Only update 0 selected features
0 Create a new field [] update existing field

[T create virtual field
Qutput field name total_crime

] Output field type [Whule number (integer) b ]
o| Output field length 10 %1 Predsion [0 :
Expression Function Editor
0
| HHUWUEBEMML) @] s « group Field
"_anti_soc" +"_burglary" + * Date and Time *| Double-click to add field name to
i} II_rDL‘IL‘IEr";"“ 4 FIE'dS. and Values EXFIFESSiCIrI string.
gid —| Right-Click on field name to open
o name = | context menu sample value loading
MLILL | options.
0 descriptio .
_burglary o
] _anti_sodi Loading field values from WF5
_robbery = | layers isn't supported, before the
0 layer is actually inserted, ie. when
Values Search &1 building queries.
0
all unigue ] [ 10 samples ]
1 0 n
i I
0 2 E
R 3
4 8
5
B
7
a -
Output preview: 12
[ QK ] [ Cancel ] [ Help ]

Choose whether to create a new field or update an existing one, and use the expression builder to specify
the contents of the target field - in the example above, the total of all crime types.

As examples, you can use the Field Calculator to:

®* Rename a field: create a new field with the same type and length as the source field, with a new
name, and populate the new field with data from the old field

® Change data type: use a data type conversion (under Conversions) such as to_int to change a
data type from string to numeric, for example

® Derive coordinates: in the Geometry options, the $x and $y functions will return the coordinates of
the points in a point layer
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6.5. Edit Field List

Fields can be added to and deleted from a layer in the Layer Properties dialog.

Select the layer, then Right-click > Properties > Source Fields.

'@ Layer Properties - surrey_crime | Source Fields
=) & @ &
Information Id Mame Alias Type Typename Length Precision Comment WHMS WFS
abe 0 gid QString String 10 i
A‘._ Source abc 1 name QString String 254 i}
abe 2 descriptio QString String 254 0
123 3 _burglary int Integer 10 0
123 4 _anti_sod int Integer 10 0
123 5 _robbery int Integer 10 0
Diagrams
123 5 _vehide_c int Integer 10 0
0 View 123 7 _violent_c int Integer 10 ]
123 3 _other_cri Integer 10
I O O TR
E Attributes Form
4
~ Joins

Style - [ 0K ]l Cancel H Apply H Help ]

Use the toolbar buttons to add and delete fields, bearing in mind that editing needs to be turned on to do
this.

Refactoring fields
You cannot change the name, type, alias or length of a field once it has been created, but you can
use the Refactor Fields algorithm to create a new layer with any required field changes.
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7. QGIS Geo Processing

7. QGIS Geo Processing An Astun Technology QGIS Training Module
7.1. Introduction

7.2. Geoprocessing Functions
Fixed distance buffer

_ Code QGIS-07

Intersection

Difference Title QGIS Geo Processing

Union . . .

Description Processing and analysing vector

7.3. Other Tools data

Polygon from Layer Extent '

Random points inside Required QGISv 3.0

polygons Software

Vector grid T t Audi GIS Deskt
7.4. Analysis Tools arget Audience Q esktop users

Distance Matrix Updated 04 Apr 2018

Sum line lengths

Count points in polygon Updated by

Status In progress

7.1. Introduction
This module introduces a few of the common QGIS vector processing functions. In most cases, functions
take as input one or more vector layers and create a new vector layer as output. Many functions can be

accessed either through menus or by navigating in the Processing Toolbox - however the instructions
below use the search bar ('omnisearch’) as the easiest way of finding them.

7.2. Geoprocessing Functions

Fixed distance buffer

1. In the search bar, type buffer and select Fixed Distance Buffer
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I Fixed distance buffer @
Parameters Log
Shapes
[H'-'-'Naﬁonal Parks August 2016 Full Clipped Boundaries In Great Britain [EPSG: 27700] "] E]

Buffer distance
100, 000000
Mumnber of Buffer Zones
1
Arc Vertex Distance [Degree]
5.000000
Dissolve Buffers

[ tnner Buffer
Buffer

—— &

Open output file after running algorithm

Selected features only

L113

4k

Ak

ncel

(]
W]

| 0%

[F‘.un as Batch Prcr_ess...] [ Run ] [ Close ] [ Help ]

2. Complete the dialog as follows:
a. Shapes: the layer to be buffered - to buffer a layer not currently in the map, browse to it using

b.

the button to the right of the dropdown
Selected features only: buffer only the features in the source layer which are selected

c. Buffer distance: the distance in the units of the CRS of the layer (for example metres for

British National Grid) that the buffer should be from the source features

Number of buffer zones: increase this from one to create multiple buffers - i.e. to buffer the
buffers

Arc Vertex Distance: this controls the extent to which the buffer follows the shape of the
source line or polygon (it has no effect for lines) - normally the default is adequate

Dissolve Buffers: if checked, creates a single output multipolygon feature as shown below,
with any overlapping boundaries dissolved - if unchecked, a polygon is created for each source
feature
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g. Inner Buffer: for polygons, creates a buffer inside rather than outside the polygon - has no
effect for lines and points

h. Buffer: leave blank to create the output in memory, or browse to a location and enter a file
name to save the output

i. Open output file after running algorithm: load the buffer output into the map
j- Run as Batch Process: run multiple buffer processes as a single job
k. Run: create the buffer output

Intersection

This process creates an intersection of two sets of geometry - i.e. a new layer representing the shared
areas of the input layers.

1. Inthe search bar, type intersection and select the Intersection tool
Q Intersection IEI

Parameters | Log Intersection
Input layer

= This algorithm extracts the overlapping portions of
v ] E] . features in the Input and Intersect layers.
Features in the Intersection layer are assigned the
Selected features only attributes of the overlapping features from both
the Input and Intersect layers.

| Buffer [USER:100031)

Intersection layer

[ Mational Parks August 2016 Full Clipped Boundaries In Great Britain [EPSG: 27700] - ] E] Attributes are not modified.

Selected features only

Input fields to keep (leave empty to keep all fields) [optional]

)

0 elements selected

Intersect figlds to keep {eave empty to keep all fizlds) [optional]
0 elements selected E]
Intersection

(]

[Create temparary layer]

Open output file after running algorithm

| 0% Cancel

[Run in Badcground] ’ Cloze ] ’ Help

2. Complete the dialog, and click Run in Background to add the intersect layer to the map - the
screenshot below shows (outlined in black) the intersect between the green and the hatched layer
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Difference

The difference between two vector layers is represented by the areas which are in one but not the other - in
other words the inverse of intersection. The Difference tool has a similar dialog to the Intersection tool,

with two input layers specified.

Union

The union tool merges the geometries from two layers into a single layer. Note that it does not dissolve
boundaries between features or create multi-polygons, but rather creates features comprising all

component parts from the two geometries. To use Union, search in the search bar.

If these are the features to be unioned:

The result would be as follows:
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Note that separate features have been created where there is an overlap - in the screenshot below they
have been moved to demonstrate this:

7.3. Other Tools

As well as 'standard' geoprocessing functions, QGIS includes a range of useful tools that can be used for
research or other purposes - some examples are described here. In each case, use the search bar to load
the dialog.

Polygon from Layer Extent

This creates a rectangle (in black) that represents the maximum extent of all the features in a layer.
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Random points inside polygons
This is a sampling tool which creates randomly-located points in a new output dataset. This is commonly
used to create dot density maps.

The tool requires as a minimum:

® an input polygon layer to define the area within which the points are created
® a setting for the number of points to be created per feature, using an attribute in the source polygon

data - for example population

80 of 154 Copyright 2018 Astun Technology Ltd. All rights reserved.
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' . Randem points inside polygons

Parameters Log

Input layer
[';Z-'--'J training2 [EPSG: 27700] 'I (]

Selected features only

Sampling strategy

[Pnints count ~ ]

Expression

123 fid| -

Minimum distance between points

L1

0.000000
Random points
[Create temporary layer] E]
Open output file after running algorithm

| | 0% Cancel

[Run as Batch Process... [Run in Backgmund] [ Close ] [ Help

The result will be something like this, with the number of dots based on the population of each area:
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=

-
)ﬂ Attribute table - areas = 0/ 4 feature(s) selected

7 name pop

123

30
700
15

Vector grid

A vector grid overlaid on a map can be used in analysis, for example showing the density of points within
grid squares, or for 'sectorising' an area.

1. Search for create grid and load the Create grid dialog

Commercial in Confidence 82 of 154 Copyright 2018 Astun Technology Ltd. All rights reserved.



o ASTUN

oM TECHNOLOGY

(1 Create grid 7]
Parameters Log
Grid type
[Reclangle {palygan) i ]

Grid extent (xmin, xmax, ymin, ymax)
455110.9385039824, 588068.6171361498, 7358 1.0161219223, 205247.8435052337 [EPSG: 27700] E]
Harizontal spacing

1000, 000000 &

Ak

Vertical spacing

1000, 000000 €&

Al

Haorizontal averlay

0.000000

Ak

Vertical overlay

0.000000 =
Grid CRS

[EPSG:E??UU - 0SGE 1936 [ British Mational Grid w7 ] —I-E
Grid

[Create temporary layer] E]

Open output file after running algorithm

| 0% Cancel

[F‘.un as Batch Process...] [F‘.un in Ead{.grcund] [ Close ] [ Help

2. Complete the dialog in a similar way to the example above:
a. Select Rectangle (polygon) as the grid type

b. Use the three dots button to the right under Grid extent to set the extent to the current canvas
c. Set the spacing values in metres for BNG
d. Click Run in Background to create the grid

3. The grid will be loaded in the map - each square is a separate polygon
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7.4. Analysis Tools

The tools in this section support data analysis, both spatial and non-spatial.

Distance Matrix

This tool calculates the distances between all the points in one dataset and all the points in another, and
outputs the results to a new table.

For example, suppose we have two datasets, Places (A,B and C) and Destinations (W,X,Y and Z).
Layers
El-% 3% places

1% Control rendering order

1. Search for distance matrix and open the Distance matrix dialog
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Q Distance matrix

Parameters Log

[7 |l

’ Distance matrix

Input point layer

’ training 1 [EPSG; 27700]

_ This algorithm creates a table containing a distance
v l D matrix, with distances between all the pointsin a

Selected features only

Input unique ID field

points layer.

’123 fid

Target point layer

’ crime_Jan_2011 street [USER:100031]

Selected features only

Target unigue ID field

’ 123 ogc_fid

Output matrix type

’Linear (N*k x 3) distance matrix

0
Distance matrix

[Create temporary layer]

Use only the nearest (k) target points

Open output file after running algorithm

| 0% Cancel

Run as Batch Process...

[Run in Ba::kgmund] [ Close ] [ Help

2. Complete the dialog as appropriate, and click Run in Background

3. Atable like the one below is created, showing distances between all points:

1D Y W il Ed

A 2358.233 4142.397 0488.594 7331.113
B 2785.362 40938.12 3202.3058 3426.17
C 2764.89 7712791 2917.892 8609.382

Sum line lengths

This tool calculates the total length of a line or line network within an area or multiple areas. Two input
layers are required; one containing the lines to be calculated, and the other the areas within which the
calculation will be made. The output will be a copy of the area layer, with the total line length within each

area as a new attribute.

Count points in polygon

This calculates the number of points in a point layer that fall within each feature of a polygon layer. It
requires two inputs; the point layer to be counted, and the polygon layer to count inside.

The output will be a copy of the polygon layer, with an additional attribute for each feature showing how
may points are inside it. This attribute can be used with a graduated style to indicate the frequency of points

in each feature.
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8. PostGIS Data in QGIS

8. PostGIS Data in QGIS An Astun Technology Training Module
8.1. Introduction

8.2. Connecting to PostGIS

8.3. Load a PostGIS Layer Code QGIS-08
8.4. Load Vector Layers into _ _
POSIGIS Title PostGIS Data in QGIS
Description Loading and saving PostGIS
data.
Required QGIS v 3.0 or later
Software

Target Audience QGIS Desktop users

Updated 05 Apr 2018
Updated by Antony Scott
Status In progress

8.1. Introduction

QGIS can use data in a number of database formats, both file-based (GeoPackage, SpatiallLite), and
client/server (MSSQL, Oracle, DB2). However it is particularly tightly integrated with PostgreSQL/PostGIS,
which is the focus of this module.

8.2. Connecting to PostGIS

PostGIS is a spatial extension to the PostgreSQL database. PostGIS supports spatial indexing, filtering,
processing and query capabilities, so if data is in a PostGIS database, you can choose to process and
manage it in the database itself, or through QGIS.

To use data from a PostGres database, first create a connection to it. You can do this from the Data
Source Manager, but here we are going to use the Browser.

1. Inthe Browser panel, right-click on the PostGIS icon and click New connection
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. Create a Mew PostGIS Connection

Connection Information

Marne PostGres Training
Service

Host 127.0.0.1

Port 5432

Database training

55L mode [disable

Authentication

Configurations | Basic |

Choose or create an authentication configuration

[P‘usﬁ;res (Basic) *]

Configurations store encrypted credentials in the QGIS authentication
database.

[ Test Connection

[] only show layers in the layer registries

[] Don't resolve type of unrestricted columns (GEOMETRY)
[ only look in the ‘public’ schema

[ Also list tables with no geometry

[ Use estimated table metadata

[ K ][ Cancel H

Help

a. Name: your name for the connection
Service: can be left blank

Host: the server name or IP address
Port: normally 5432

® Q20 T

f. Authentication: click the plus button to add details

2. Populate the dialog using appropriate values as per the screenshot above:

Database: the name of the database you are connecting to

3. Click Test Connection to see if the connection is working - note that the target PostGres instance
will normally need to be configured to accept connections from your IP address

4. |If successful, click OK to save the connection

Connection options

® Check Also list tables with no geometry to show non-spatial tables

* |f you have large tables and/or a large number of tables, speed up the processes of loading
the table list by checking Only show layers in the layer registries and Use estimated table

metadata
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8.3. Load a PostGIS Layer

With a connection defined, you can load layers from the PostGIS database:

1. In the Browser, expand the PostGIS icon to view the content of the database

Browser g X

LT TO

Favorites =

> | *| Project Home

» ) Home
| AL
» W Ci
;DY
R e
» ﬁ" GeoPackage
£ Spatialite
a4 W postars

m

] -( PostGres Training

> B community_police
a4 3 cime

april2011_street
feb2011_street
jan2011 street
june20ll_street
march2011_street
may2011_street

[ surrey_neighbourhoods_crime
» = cyde_network
> B general
> = meridian
= naptan
» = public
- I mssqL

2. Double-click on a layer (or drag and drop) to add it to the map
3. Add multiple layers using shift-click or Ctrl-click

8.4. Load Vector Layers into PostGIS

Use the DB Manager to load vector layers into the PostGIS database.

1. Goto Database > DB Manager > DB Manager
2. Browse to the target PostGIS database, and open the schema where you want to put the data
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| Database Schema Table
& & ¢ &
. Tree Info | Table | Preview |
- S = general

) catalogue
crime
cyde_network Schema details
general

astun_training_record

. county_se

8 county_surrey Privileges

. difference-buffer

- @8 landparcel User has privileges:

. parish

. parish_to_be_deleted

- % school

. searcharea

- a4 setlement

- w% settlementextract

. urban_areas

- €23 meridian

" naptan

H- public

[} postgis

- qgis2014

[ training-db

B vfe

[F- 4 Snatialite

Owner: postgres

* reate new objects
* access objects

3. Drag a layer from the Browser to the schema _
Q Import vector layer E

Output table

Schema [general - ]

Table aroad -

Options

[] Primary key id

[ Geometry column geom

[ Source SRID | 27700 [[] Target SRID | 27700
[7] Encoding LITF-8

[7] replace destination table {if exists)

[7] create single-part geometries instead of multi-part

[] convert field names to lowercase

[ create spatial index

| ok || cancel

4. Inthe Import vector layer dialog, usually defaults can be left in place - however the main
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parameters are as follows:
Schema: change if required (note that if you want to put the data in a new schema, you will
need to create it first)

Table: enter a table name, or select from the dropdown to overwrite an existing table
Primary key: specify a field in the source data - otherwise id will be created by default
Geometry column: will be geom by default, but can be changed

Source/target SRID: to use a CRS in the database which is different to the source, specify the
EPSG SRID in the Target SRID field

6. Create spatial index: check if spatial searches are going to be performed on the data
5. Click OK to load the layer into the database

=

a s~ WD
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9. QGIS Print Layouts

9. QGIS Print Layouts An Astun Technology Training Module
9.1. Introduction

9.2. Create a Layout

Page Setup Code QGIS-09
9.3. Adding Layout Items
Add a Map Title QGIS Print Layouts
Add a Label Description Producing print-ready output using map
Add an Image layouts
Add a Legend _
Add a Scalebar Required QGIS v 3.0 or later
Software
9.4. Output
9.5. Managing Print Target Audience  QGIS Desktop users
Layouts
Templates Updated 04 Apr 2018
Updated by Antony Scott
Status In progress

9.1. Introduction

Print Layouts are a distinct program module within QGIS, used to create map layouts for printing or
publication.

Be aware that:

® Print layouts are saved to the QGIS project file (.qgs), so are directly linked to the project
®* There can be many print layouts in a project
® |ayouts can contain one or more items including:

®* Maps

® Attribute tables

® Text

® Images

® |egends

® Scale bars
Layouts can be saved as templates and reused in other projects

9.2. Create a Layout

To create a print layout:

1. Go to Project > New Print Layout
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2. Choose a name for the layout

3. The layout window will open showing a blank page

(3 Layout4 =lelEs
Layout Edit View Items AddItem Atlas Settings
E ) &y 5 T an . - -._|
BRLREE [ ®shkhl ‘ : Cohat
ﬁﬁﬁ :"j m @ Q9 < ‘ hhb 84
_...‘l....P"..|.."|5?...|....|1?D".|..."1‘50...|.‘..|2.DU..‘|....Z?U‘.n..‘.|390...|l....“fms Undo History
@ ] Items =34

:’E i C,_: @ & Item
o o - -
[ ]- | Layout | Item Properties I Guides I Atlas |

= ] Layout g x
/EQ E i

w General settings

Reference map hd

100|

¥ Guides and Grid

gl 3l o
|

150|

Grid spacing
10.00 ~| [mm h
Grid offset

[ ]
[+

w: 0.00

y: 0.00

& OU
00|

Snap tolerance

5px

x: 322.673 mm y: 176,894 mm page: 1 45.9% A D

Page Setup

Go to Layout > Page Setup to set paper size, orientation and margins. You can also use the settings in the
Layout and Guides tabs in the right hand panel to create guides (visible lines) and grids (invisible lines) to
help with layout. Grids can be set to snap to help keep items aligned.

Use the View menu to turn guides, grids, and snapping on and off.

9.3. Adding Layout Items

With the page setup in place, you can add items to the layout. You can add as many items as you need,
and you can have more than one of each item type - for example you may want to add a main map and an
overview map.

Below are instructions for adding and configuring each of the main layout items.
Add a Map

To add a map to the layout:

1. Set up the map in the main map window as you want it to appear in the output - it's a good idea to
edit layer names at this stage so that they appear correctly in the legend

2. Click the Add Map button in the Toolbox Toolbar +
3. Drag a box over the page where you want the map to appear
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4. The current view of the map from the main map window will appear

Change the Map

You can change the map in two ways:

®* move the frame in which the map appears, by clicking and dragging on the frame, or dragging the

corners: the map frame must be selected using the Select/Move item button
® |eaving the frame in place, but change the scale or positioning of the content: click the Move item

4
: : P."
content button first, then use the mouse or Item Properties tab to make changes

Map Properties

With the map frame selected, the Item Properties tab controls configuration of the map - the main options
are listed below.

® Main Properties > Scale: sets the scale of the map to a value entered in the field

® Layers > Lock layers: freezes the layers in the map frame, even if the map is changed in the main
map window - if this is unchecked, and changes are made to the main map, the Print Layout map will
be updated with the changes

® Layers > Lock styles: with the layers locked, you can also choose to lock styles, so that style
changes in the main map will not affect the Print Layout map

® Grids: add one or more grids or graticules, using the CRS of the project

® Qverviews: where there is more than one map in the layout, an overview can be used to show the
extent of one map in the other

® Frame: set properties for the map frame
Multiple Maps

A single layout can contain multiple maps: for example an overview or inset map. Maps are created in turn,
use the Lock layers button to freeze each map as it is completed. Some items, for example scalebars,
need to be set to reference the relevant map.

Where one map extent sits within the extent of another, it's useful to an add an extent indicator in the
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second map using the Overviews settings.

o

Add a Label

Labels (as text boxes are known in QGIS) are used to add text to the map: for example a title, description,
or copyright statement.

T
1. Select the Add label tool from the toolbar on the menu n
2. Click on the layout to position the label - the New Item Properties dialog will appear

. New tem Properties @

Position and size Reference point

Page 1 =

X 219,114 =

mm - ¢
Y 16,275 =
Width 169.980 s 1
m |mm A
Height 107.750 S [
oK ] [ Cancel

Amend the settings as required, and click OK to add the label
A default label with default text will be created
Adjust the label size and location as required

o g s~ w

Use the Item properties tab to configure the label, including:
a. Text content

Font
Colour
Alignment
Margins

® Q2 o0 T
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| Layout | Item Properties | Guides | Atlas |

Item Properties & X
Label

w Main properties

Lorem ipsum

[7] Render as HTML

[ Insert an expression... ]

W Appearance

l Font ‘r] E
Font color :]
Horizontzl margin 0,00 mm =
Vertical margin 0,00 mm =

Horizontal alignment
| Left ) Center () Right @ Justify
Vertical alignment

@ Top () Middle ) Bottom

P Position and size
P Rotation

b [| Frame

Formatting and expressions
® To include formatting in the text box, check Render as HTML, then write or paste HTML into

the panel.
® Use the Insert an expression button to use functions and variables in the box, using values
from your data, or QGIS variables such as date and user.

It is common to use multiple text boxes to include map metadata such as date of creation, contact details,
description, copyright and so on.

Add an Image

Any file-based image can be added to the Print Layout - for example a logo, a photograph, or any other
image relevant to the map. You can also use this tool to add a north arrow to the map.

1. Click the Add Image tool from the toolbar G]

2. Click on the layout to position the label - the New Item Properties dialog will appear

3. In the Item Properties tab, browse to an image, or look in Search directories for SVG images
shipped with QGIS.

4. Select an image to load it into the image frame, and resize the box to fit the size of the image
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5. Use Image rotation if necessary to rotate the image

r‘

Add a Legend

To add a legend to the print layout:

1. Click Add Legend on the toolbar
2. Click on the map to position the legend - the New Item Properties dialog will appear
3. Click OK to generate the legend and add it to the map

The legend will require some configuration to bring to publication standard - the initial legend is a first draft.

citqﬁﬁundnn 4 ':.. E’fﬂ
6 LY,

]
Legend

@  jan2011_street
[ Surrey Parishes
[ surrey_neighbourhoods_crime

Transport
aroad
broad

u motorvway ]
railwayline

@ settlement
B surrey_neighbourhoods

05 OpenData

By default, the size of the legend box is driven by its contents, and will include all items in the layer list,
whether turned on or off. To change the size:

1. Remove any items in the layer list which aren't needed, or use the Legend Items > Filter Legend by

Map Content button to show only layers which appear on the map @
2. Inthe Item Properties tab, adjust Fonts, Spacing and Position and size

3. Uncheck Resize to fit content - this allows you to change the size of the box, though it won't resize
the legend items themselves

4. Set a blank Title

5. To edit the legend items directly in the Print Layout, uncheck the Legend Items > Auto update box -
this activates the buttons below the list of legend items, and allows you to delete, edit and change the
order of items. Note that once you have done this, changes in the main map won't be reflected here.

Add a Scalebar

=
1. Click Add new Scale Bar on the toolbar
2. Click on the map to position the scalebar, and click OK on New Item Properties
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3. The scalebar will appear on the page

s 0 75 15 225  30knr
L — E—
] [

1 1 [

Use the Item Properties tab to customise the scalebar - the Style settings include pre-configured styles,
including a numberic scale representation (e.g. 1:500,000).

Map reference
Use the Map setting if there is more than one map on the page - make sure the scalebar is pointing

to the correct one.

9.4. Output

Print Layouts can be output:

—J

® directly to a printer

C

® to an image (in most common image formats)

&)

to SVG (for example for embedding in a web page)

to PDF (for distribution, or for importing to graphics tools) JLEB

9.5. Managing Print Layouts

Print Layouts can be managed in the Layout manager, from the Project menu in the main QGIS window

o3
or the toolbar in a Print Layout. 1
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\, Layout Manager EI@ |

o

| Layout 1

¥ New from template

Empty layout '] [ Create
Open template directory [ Lser ] [ Default ]
[ Show ] ['eate F‘.epm] [Duplicate ] [ Remove ] [ Rename ] [ Close

Use the dialog to:

Create new blank layouts: New from template > Empty layout > Create
Rename a layout

Duplicate a layout

Remove a layout

View an existing project layouts: Select layout and click Show

Create a layout from a template: New from template > Specific > browse to template or click User o
r Default > Show

Templates

Templates are used to save a Print Layout for reuse either by you or other users - for example for a
corporate layout.

To save a layout as a template:

Go to Layout > Save as template and navigate to an appropriate location, and save under a descriptive
filename - e.g. astun_A3_landscape_2018.gpt. The file format for templates is .gpt - as with QGIS project
files, this is an XML file.

Template paths

In Settings > Options > Layouts > Layout Paths in the main QGIS menu, you can set search
locations for templates - this would typically be a shared drive where corporate templates and other
resources are stored.
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10. QGIS Essentials: Exercises
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10. QGIS Essentials: Exercises An Astun Technology QGIS Training Module
10.1. Getting Started
10.1.1. Objective

10.1.2. Get started and tidy up

10.1.3. Open a project and Code QGIS-EX01
arrange layers
10.1.4. Manage plugins Title QGIS Essentials - Exercises
10.2. Working with Vector Data o .
10.2.1. Objective Description A set of exercises to support the QGIS

Essentials course.
10.2.2. Add Layers

10.2.3. Attribute Tables Required QGIS v 3.0 or later

10.2.4. Add Non-spatial Tables Software
and Create a Join

10.3. Styling Map_s Zﬁ:jg:::lce QGIS Desktop users
10.3.1. Objective
10.3.2. Styling the Map Updated 23 Aug 2018
10.3.3. Add Annotations
10.3.4. Loading a Style et )
10.3.5. Additional Tasks Status Complete

10.4. Selecting and Querying
10.4.1. Identify Features

10.4.2. Manual Selection

10.4.3. Selection using an
Expression

10.4.4. Field Calculator
10.4.5. Spatial Queries
10.4.6. Filter Layers

10.5. Loading Raster Data
10.5.1. Load individual rasters

10.5.2. Create a Virtual Raster
10.5.3. Load WMS layers

10.6. Data Creation and Editing
10.6.1. Create features

10.6.2. Edit features
10.6.3. Snapping and tracing

10.7. GeoProcessing for Analysis
10.7.1. Buffer and select points
in polygon
10.7.2. Create centroids and a
distance matrix

10.7.3. Create a hexagon grid
and a point count

10.8. Print Layouts

These exercises are designed to give you hands-on experience of the main techniques covered in the
course notes and slides. Explore other features of QGIS, and don't hesitate to ask if you need help.
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10.1. Getting Started

10.1.1. Objective

Get familiar with the QGIS interface, layer management, customisation and configuration, plugins.

10.1.2. Get started and tidy up

1.
2.

Start QGIS.

Arrange the toolbars and panels, switching off toolbars you don't need for now (keep Attributes, Dat
a Source Manager, Label, Map, Project)

Go to Settings > Options > General and review the settings, making any changes which are helpful
- ' e.g. icon sizes, paths, language

Go to Settings > Options > CRS and change Default CRS for new projects to British National
Grid, and the CRS for new layers to Use project CRS

10.1.3. Open a project and arrange layers

1.

No oD

Go to Project > Open, and open the project file .../QGIS Training/Essentials 3/Projects/essentials
_01_gettingstarted.qgs and save with a new name - create a new folder under Projects for your
own work

The project will open with a set of point, line and polygon layers

Rearrange the layers so that they are ordered in a way that they are all visible in the map

Create a group using the Add Group button in the Layers panel , and put some of the layers in it
Go to Project > Properties > General and give the project a title

Right-click > Rename to make layer names more readable

Zoom to a scale where the layers are all readable

10.1.4. Manage plugins

a M D PE

Go to Plugins > Manage and Install Plugins

In the Settings tab, check Show also experimental plugins

In the All tab, browse the plugins, and install QuickMapServices

Load this plugin (it should now be in the Web menu), for example by adding the OSM Standard layer

Install any other plugins which look useful
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10.2. Working with Vector Data

10.2.1. Objective

Load vector layers from various sources, create a table join with some non-spatial data.

10.2.2. Add Layers

Data location
All vector data is in ...\QGIS Training\Essentials 3\Data\vector. You may find it helps to use the
file filter to look for only files of a certain type.

1. Open the project from the previous exercise

2. Using the Data Source Manager, add file-based data:
1. Shapefile: add wind_turbines_point.shp

2. Maplnfo: add aonb_wales.mif
3. CSV: add playgroundsdata.csv - note that this data is in WGS84

3. Add PostGreSQL data
1. Create a connection to the database: Data Source Manager > PostgreSQL > New

2. Complete the connection details as below, using the Basic tab under authentication - note the
user credentials are pgis/pgis
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G Create a New PostGIS Connection \L-

Connection Information

Name  |QGIS 3 Training

Service |
Port 5432

|
|
Host |daiﬁ.training.asmnte:hnnlngy.mm |
|
|

Databasze |1J'aining

55L mode | disable -

Authentication

Llser name |pgis | Store
Password |-uvu L] | [W]istore:
Warning: credentials stored as plain text in project file.

[Convert to confiouration |

| Test Connection |

[] only show layers in the layer registries

[ ] Don't resolve type of unrestricted columns (GEOMETRY) I@
[ ] only look in the 'public’ schema

[ ] also list tables with no geometry

[ ] Use estimated table metadata

[ ] allow saving/loading QGIS projects in the database

| Ok | | Cancel | | Help |

3. Click Test Connection to make sure you can connect to the database - if successful, you will
see a confirmation message

4. Click OK, then Connect to open the connection
5. Browse to boundaryline > county_region and click Add, then Close

4. Add WFS data
1. Create a WFS connection Data Source Manager > WFS > New

2. Complete the credentials as below (you may find it easier to search for the link on http://data.g
ov.uk)
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(! Modify WFS Connection [~ B[]

Connection details

Mame Bristol INSPIRE]|

LRL http: ffmaps.bristol. gov, ukfarcgisservicesfext/ TNSPIRE MapServer AWFSServer

Authentication

Configurations | Basic |

Choose or create an authentication configuration

Mo authentication - ]

Configurations store encrypted credentials in the QGIS authentication database.

WFS Options

Version [Auto—detect -

Max, number of features
[] 1gnore axis orientation (WFS 1. 1/WFS 2.0)

|:| Invert axis orientation

[ QK ][ Cancel ][ Help

3. Click OK then Connect
4. Click on the layer you want to load, then Add and Close

10.2.3. Attribute Tables

1. Open the attribute tables for some of the layers, and see how the data in the attribute tables relates
to the features on the map

2. Select an item in the attribute table by clicking on the row number - it will also be selected on the map
3. Click on the column headers to sort the table using that column

10.2.4. Add Non-spatial Tables and Create a Join

1. Go to Data Source Manager > Delimited Text

2. Browse to Index_of Multiple_Deprivation_December_2015 Lookup_in_England.csv and load it
- you will need to set the Geometry Definition to No geometry

Go to Data Source Manager > GeoPackage > New

Select LLSOA_Dec_2011_England_Wales.gpkg

Click Connect, then select the table and Add

Open the attribute tables for both Index_of Multiple_Deprivation_December_2015 Lookup_in_E
ngland and LLSOA_Dec_2011 _England_Wales - notice that LSOA11CD in the former has a
one-to-one relationship to Isoallcd in the latter

Follow the course notes to create a join between these two layers

8. Check the attributes of LLSOA_Dec_2011 England_Wales to ensure the data has been joined
correctly

oo s w

~
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9. Save the project
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10.3. Styling Maps

10.3.1. Objective

Add styling to the data you have been working with, replacing the QGIS default styling, and add some
annotations and labels.

Use the project you created in the last exercise, or if you don't have it, open essentials_03_styling.qgs an
d save it with a new name.

10.3.2. Styling the Map

1. Create a Single symbol style for the canal_crt layer- use and amend one of the QGIS styles, or
create your own from scratch

2. Create a Single symbol style for the wind_turbines_point layer, using a SVG or Font marker

3. Create a Categorized style for aonb_wales, with a suitable fill - use transparency or hatching to
make the layers underneath visible

4. Create symbols and name labels for the railway naptan layer
5. Create a Graduated style for the LLSOA_Dec2011 England_wales layer, using the IMD15 field

10.3.3. Add Annotations

Add two or three text annotations to your map, indicating some points of interest from the OS OpenData
layer, with appropriate text. Edit the formatting, and choose a different symbol for each annotation.

10.3.4. Loading a Style

This section covers the use of a ready-made style - for this you are going to use OS MasterMap, and load a
saved style from a gml file.

1. Load the osmm_topo_area shapefile

2. Zoom to extents, noting the sample covers the city of Exeter
3. Load the style for MasterMap osmmstyle.qml

4. Have a look at the style, and how it is constructed

10.3.5. Additional Tasks

1. Apply a Categorized style to wind_turbines_point, using the STATUS field for example

2. Look at some of the fill styles for polygons under Symbol layer type - for example Centroid fill, Sha
peburst fill

3. For a line or point, create a symbol with multiple components
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10.4. Selecting and Querying

In this exercise, you will work on selecting features, and writing and running queries to filter layers.

You can work with the same project as you were using for the previous exercise, or load a fresh version of
it from essentials_03_styling.qgs and save it under a new name in your Documents folder.

10.4.1. Identify Features

1. Use the Identify Features tool to look at attribute values on some of your layers
2. Have a look at the Derived section, and use the Auto open form option to see a forms dialog

Forms
Note that this dialog will only appear if you have selected a single feature - you may need to
zoom in to do this.

10.4.2. Manual Selection

1. Use the selection tools to create some manual selections on the map, and compare the results in the
attribute table for the layer

2. Make manual selections in the attribute table, and use the Zoom map and Pan map tools to view
them in the map

10.4.3. Selection using an Expression

1. In the attribute table for LLSOA_Dec_2011_England_Wales, select the 100 LLSOAs with the
highest Index of Multiple Deprivation - note that the IMD15 field is a ranking, so the lowest number
represents the highest IMD

2. Save the selection as a new GeoPackage file in your Documents folder
3. Using the new layer of top 100 LLSOAs, select those where the area is less than 100,000 hectares

4. Select all the LLSOASs in Tower Hamlets, using ILIKE (for a case-insensitive search) and the % wildc
ard character

10.4.4. Field Calculator

1. Create a new field which contains the name without the code at the end - i.e. omitting the last five
characters

2. You may want to do this in two steps - either by creating two columns, or by nesting the operators:
1. Using the String operator length to get the length of each name

2. Create a new field of datatype string, with a length which is five characters less than the
original, using the left operator

10.4.5. Spatial Queries

1. InLLSOA_Dec_2011_England_Wales, use Select Features by Value on the Attributes toolbar to
select LLSOAs in Tower Hamlets (you can use Starts with from the Exclude field dropdown on the
right)

2. Use Select by location in the Processing Toolbox to find all railway stations which fall within these
LLSOAs
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3. Use Join attributes by location to add the attributes of the containing LLSOA features to each of
the the railway stations you have found in Tower Hamlets

o

10.4.6. Filter Layers

1. Use one of the queries you have already created - or create a new one - and apply to one of the
layers on the map

2. Apply the same query as an attribute table filter
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10.5. Loading Raster Data

This exercise shows you how to add raster background mapping layers, and to add a set of raster images
from a folder.

10.5.1. Load individual rasters

Create a new project file and save it in your Documents folder
Click Open Data Source Manager, then Raster
Browse to and open the .tiff files in Data/raster/1250K (use Ctrl-click to select multiple files)

P W NP

Create a group, and put these images in it
10.5.2. Create a Virtual Raster

Virtual Raster
Note that this exercise takes several minutes to run in the AppStream environment - you will need to
wait for the processing to complete.

Go to Raster > Miscellaneous > Build Virtual Raster
Select the files you want to include in the raster - use the files in Data/raster/VMD
Uncheck Place each input file into a separate band, and set a location for the output file

Click Run in Background to create the virtual raster and load it into the map - this will take several
minutes to complete

5. Set scale dependencies on the raster layers you now have loaded, so they appear at appropriate
scales

oo

10.5.3. Load WMS layers

1. Go to http://data.gov.uk (or another site with WMS data sources if you prefer)
2. Search the site for a WMS layer, and copy the link
3. Use the Data Source Manager to create the connection, and load layers from the site

Commercial in Confidence 110 of 154 Copyright 2018 Astun Technology Ltd. All rights reserved.


http://data.gov.uk

A

il

"5 ASTUN

it
ey
l|||1- TECHNOLOGY

10.6. Data Creation and Editing

This exercise covers creating and editing vector data, both in the map and in the attribute table.

10.6.1. Create features

1. Create a new GeoPackage layer in your Documents folder. Ensure that it is a polygon type, and has
the following attributes:

1. name (text)

2. date (date)

3. reference (integer).

4. Specify the CRS as EPSG:27700
2. Create two or three new features in the layer, populating the attributes when prompted
3. When this is done, open the attribute table for the layer, and make further edits

10.6.2. Edit features

1. Open one of the layers you have been using, and amend the geometry of some of the existing
features, including lines, points and polygons

2. Use Copy/Paste to create new features

3. Use the tools in the Advanced Digitizing toolbar to amend the geometry, including
. Split Features: craw a line across a feature to split it into two

b. Extend Features: draw an extension to a feature
c. Rotate Features: turn features round
d. Add part: add a new part to a multipart features

Q

10.6.3. Snapping and tracing

1. Turn on the Snapping Toolbar, and activate snapping

2. Use the second button to go to Snapping Options, and set snapping to one of the layers - for
example railways_naptan - with a tolerance of 50 metres

3. Create a new line layer, and draw lines between railway stations to create a representational map of
part of the railway network, with vertices snapping to existing stations

4. Turn on Enable Tracing in the toolbar, and create a new AONB, which adjoins one of the existing
AONBS, using tracing to make part of the boundary coincide

5. Tun on Enable Topological Editing in the toolbar, and adjust one of the common boundaries in a
polygon layer, for example in LLSOA_Dec_2011_England_Wales
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10.7. GeoProcessing for Analysis

This exercise uses a combination of geo processing techniques to address some spatially-related
guestions.

10.7.1. Buffer and select points in polygon

Create a new project and save it

Open the nat_parks_england and railway naptan layers

Create a 10km buffer round the Lake District National park

Use Select by location to find out how many railway stations are within 10km of the park

»wbdPE

10.7.2. Create centroids and a distance matrix

1. Open the county_region_england layer
2. Use the Centroids process to create a layer of the centroid of each county
3. Use a Distance Matrix to find the three nearest railway stations to each centroid

10.7.3. Create a hexagon grid and a point count

This stage visualises the density of railway stations across Great Britain.

1. Using the Create grid tool, create a hexagon grid to cover the extent of the railway stations layer
a. Zoom to the extents of the railway stations layer

b. Create a 30km hex grid for the extents of the layer, with settings something like:
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() Create grid @

Parameters Log
Grid type
[Hexagon (polygon) - ]

Grid extent {xmin, xmax, ymin, ymax)
147538.0,654747.0,30599.0,967920.0 [EPSG: 27700] L]
Horizontal spacing

[k

30000,000000 &
Vertical spacing
30000.000000 &

4|k

Horizontal overlay

0.000000

[k

Vertical overlay

0,000000 5
Grid CRS

’EPSG:E?}"UU - D5GE 1936 [ British Mational Grid =7 ]
Grid

[Create temporary layer] E]

Open output file after running algarithm

[ | 0% Cancel

[Run as Batch Pru::ess...] [F‘.un in Ead&gruund] [ Close ] [ Help ]

b. Use Count points in polygon with the grid as the polygon layer, and the railway stations as the poin
ts layer

c. Create a style to visualise the results, using the field name specified in Count field name in the
previous step (e.g. NUMPOINTS)
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10.8. Print Layouts

Use a project file from an exercise of your choice to create a Print Composer page. Use as many of the
tools and features as possible, as covered in the course notes, including:

Legend: including editing the legend in the Print Composer

Scalebar: including adjusting settings

Image: of your choice

Text: try using some HTML, and/or an expression

Table: change the settings to include a subset of the attributes

Overview map: with an extent indicator on the main map, formatted as a red outline

When you have loaded all the elements onto the page, if you have time, fine-tune the layout to improve the
guality and usability for the reader.

When you have finished, save the result as a PDF and also as a PNG image into a suitable location, with
your name as part of the filename - we will review some of the final maps together.
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1. QGIS Atlas

1. QGIS Atlas An Astun Technology QGIS Training Module
1.1. Introduction

1.2. Setting up the Atlas

1.3. Review the results Code QGIS-A01
1.4. Add further elements
1.5. Use a hidden layer Title QGIS Atlas
1.6. Set styling to highlight the layerin - pagerintion Using Atlas to create data-driven
focus ma
ps
Required QGIS v 3.2 or later
Software
Target QGIS Desktop users
Audience
Updated 23 May 2019
Updated by Antony Scott
Status Complete

1.1. Introduction

Atlas is a component of Print Layouts which allows multiple output pages to be automatically generated
from a single Layout, driven by an attribute of the data, with a page for each feature. This is commonly used
to produce, for example, a single map for each feature in an administrative boundary layer, for example
wards or counties.

Various settings are available, and as well as the map itself being dynamic, other items in the Layout such
as titles can be dynamically generated, with attribute values drawn from the current feature.

1.2. Setting up the Atlas

Open the QGIS project ..\Advanced\Projects3\atlasgeneration
There are three layers

® april2011_street (individual crime incidents)
® surrey_neighbourhoods _crime_atlas
® OS Opendata WMS

The task is to create an atlas with one page for each neighbourhood, displaying all the data available.
To do this:

1. Goto Project > New Print Layout
2. Enter an appropriate name, e.g. Epsom neighbourhoods
3. Add a map, legend, scalebar and label
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4. Go to Atlas > Atlas Settings, and complete according to the screenshot below:
| Items | Composition | Item properties | Atlas generation

Atlas generation e

Generate an atlas

w Configuration

Coverage layer |~ surrey_neighbourhoods_crime_atlas + ]

[7] Hidden coverage layer
Page name -
[ Filter with e

[7] sort by

w Output

Cutput filename expression
‘output_'||@atas_featurenumber

[] single file export when possible

5. Select the map, navigate to the Iltem properties tab and complete as follows:
w X Controlled by atlas

L

® Margin around feature 10%%
Predefined scale (best fit)

Fixed scale

1.3. Review the results

Use the Atlas toolbar controls to review the maps - first click on Preview Atlas (the right-hand button on the
Atlas toolbar) to activate the tools.

Ele ¢ -9

Use the left and right arrows to scroll through the Atlas pages.

1.4. Add further elements
1. Inthe label box, use Insert an expression to add a dynamic title to the map pages - so that the

result is something like:
Crime Incidents for Neighbourhood EPWE: map 3 of 10
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Note that you will need to find the correct expression to produce this result - look under Fields and
Values and Variables in the Expression Builder dialogue.

I Insert Expression @
Expression | Function Editor
— Search
=) E) R W B e o
— ggregates Double-click to add
+ Arrays field name to
d Color. ) 3 expression string.
> Condltloﬁals Right-Click on field
> Conversmn; name to open context
> Date and Time menu sample value
< Fields and Values loading options.
gid
name
NU'—'—_ ) Loading field values
descriptio _| from WFs layers isn't
onc_fid supported, before the
Values Search layer is actually
- inserted, ie. when
all unigue ] [ 10 samples building queries.
Output preview: 'EPWE'
[ oK ] [ Cancel ] [ Help

2. Add any other features to the map you think might be useful, and any other fields or variables.
3. Review the updated output pages in the preview.
4. Change the scale settings for the map, and review the results.

When you have created an atlas which is ready to produce, export the results.

1. Go to the Atlas menu and export as PDF
2. Choose folder ..\Advanced\Atlas\output
3. On completion, open the PDF output and review, then revise and regenerate the output if necessary.

The output can be produced as a single PDF multi-page file, or as a series of single PDFs, one for each
feature. To produce single pages, ensure Single file export where possible is unchecked in the Atlas tab,
and edit the Output filename expression value using the expression builder, to use an attribute value from
the feature in the filename.
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| Items | Composition | Item properties | Atlas generation
Atlas generation x

Generate an atlas

w (Configuration

Coverage layer |~ surrey_neighbourhoods_crime_atlas - I

[ Hidden coverage layer

Fage name -
[ Filter with
[7] sort by

w Output

Cutput filename expression
‘output_'||@atlas_featurenumber e

[7] Single file export when possible

1.5. Use a hidden layer

You can use a coverage layer which is not visible in the map to drive the Atlas - check the Hidden
coverage layer box to do this.

This could be a grid layer for example, or a layer with polygons for specific areas of interest. If you have
time, try using this approach, creating an appropriate layer.

1.6. Set styling to highlight the layer in focus

You may want your styling to differentiate between the feature which is the focus of the map, and the other
features, so that it stands out. To do this, you will need to add a rule-based style for every layer which you
want to change.

In the Symbology tab for the layer:

1. Select Rule-based from the style drop-down at the top

2. Click the + button at the bottom of the dialog to add a new rule
3. Expand the Edit Rule dialog so you can see all the controls
4

. Enter 'Feature in focus' for the Label, to remind you that this new rule will only apply to the current
Atlas feature

Open the expression builder dialog, and in the search box enter 'id'

6. Use the results to create the expression $id = @atlas_featureid - this will apply the style in the rule
only to the current Atlas feature

7. Set the styling for this rule, and for the other default rule as you wish - for example you may want to
change colours and transparency

8. Preview the Atlas pages in the Print Layout to see the results

o

If you want to make the styling of features other than those in the coverage layer dynamic, you'll need to
use an expression which determines, for example whether they are inside the current feature:

wi t hi n($geonetry, @tl as_geonetry)
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You may also want to use other Geometry functions such as intersects, or overlaps.
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4. QGIS Georeferencing

4. QGIS Georeferencing An Astun Technology QGIS Training Module
4.1. Introduction

4.2. Open the project and load
the Georeferencer

4.3. Load the source data
4.4. Create GCPs Title QGIS Georeferencing

4.5. Run the Georeferencer

Code QGIS-A04

Description Using the georeferencing tool to use
unreferenced raster images.

Required QGIS v 3.2 or later
Software

Target QGIS Desktop users
Audience

Pre-requisites
Updated 01 Aug 2018
Updated by lan Turton

Status Complete

4.1. Introduction

Georeferencing is used when raster data is not referenced to a CRS. The process adds coordinate
references to a raster image so that it can be used in QGIS alongside other layers.

4.2. Open the project and load the Georeferencer

1. Open project ..\Advanced/Projects/Georeferencing.qgz
The map shows an area of Exeter, including a MasterMap layer and the OS open data WMS. You
may want to load the style file for MasterMap from the earlier exercises.

2. Go to Raster > Georeferencer (if you don't see this in the menu, go to the Plugin Manager and
enable the Georeferencer GDAL plugin).

You are going to use the Georeferencer tool to open a non spatiallly-referenced image of a map, and
reference it to the QGIS layers based on coordinates and common features across the maps.

4.3. Load the source data

1. Click the Open raster button in the Georeferencer. =

2. Navigate to and open ...\Advanced\Data\Raster\baedek_exeter_1900.jpg (from http://freepages.ge
nealogy.rootsweb.ancestry.com/~genmaps/genfiles/COU_filessENG/DEV/baedek_exeter_1900.htm)
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3. Goto Settings > Transformation Settings, and add settings as in the screenshot below:

I Transformation Settings @

Transformation parameters

Transformation type [Linear *]
Resampling method [Nearest neighbour b ]
Target SRS ’Default CRS: EPSG: 27700 - OSGE 1936 [ British M: * ]
Output settings

Output raster  3:fAdvanced/Raster/baedek_exeter_1300_modified. tif E]
Compression [Nune b ]

[] create world file only {inear transforms)

[] use 0 for transparency when needed
[ set target resolution

Horizontal 0. 00000

Vertica -1.00000

Reports
Generate PDF map E]
Generate POF report E]

Load in QGIS when done

[ Ok ][ Cancel ][ Help ]

Look at the image alongside the QGIS map to understand how it relates to the other layers. You will need
to identify features in common such as road junctions, or railway stations - you will need at least four of
these, well spread out across the map. These are called Ground Control Points (GCPs).

You will see that the graphic contains two maps, each at a different scale - if possible, you should
georeference both of these (create a copy of the original JPEG to create the second).

4.4. Create GCPs

1. Create your first control point by selecting the Add point tool [ l

2. Click on the map image on a feature you will be able to identify on the QGIS map - for example the
main railway station.

3. On the dialogue that appears, click From map canvas
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.. Enter Map Coordinates @

Enter X and ¥ coordinates (DMS (dd mm ss5.55), DD (daldd) or projected
coordinates (mmmim.mim) ) which correspond with the selected point on the
image. Alternatively, click the button with icon of a pencil and then click a
corresponding point on map canvas of QGIS to fill in coordinates of that point.

X [ East | Y / North

OK |fﬁ7” From map camras| | Cancel

4. ldentify and click on the same feature in the QGIS map
5. Click OK - a point will appear on the map, with a corresponding reference in the table below.

6. Complete this task at least a further three times at different locations on the map where features can
be identified, ensuring they are well distributed. This might take some time - use zoom controls to be
as accurate as possible.

7. Use the Move GCP point tool if necessary to correct point locations, or to delete points and recreate.

45. Run the Georeferencer

When you are happy with the GCPs you have collected, click the Start georeferencing button
Minimise the Georeferencer to see the results.

Your map should now be in the main QGIS map window, lined up with the MasterMap data.

If you are not happy with georeferencing, go back to the georeferencer and try again.

»pwbdpR

When you have completed this, repeat the exercise using the second map on the graphic, making a copy of
the original JPEG to use as your source.
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5. QGIS Raster Analysis

5. QGIS Raster Analysis An Astun Technology QGIS Training Module
5.1. Introduction

5.2. Open Raster Data

5.3. Create a hill-shaded image Code QGIS-A05
5.4. Aspect, Slope and Raster calculations
Create Aspect image Title QGIS Raster Analysis
Create Slope image
P ) g Description Raster analysis
Raster Calculations
5.5. 3D Viewing Required Software QGIS v 3.2 or later

Target Audience QGIS Desktop users

Updated 03 Sep 2018
Updated by
Status Complete

5.1. Introduction

Raster data is a wide field of analysis, so in these exercises we will introduce some common techniques
and tools, and work with some specialist raster processing plugins. We are going to use some UK
Environment Agency LIDAR data as our example.

5.2. Open Raster Data

1. Open the project ..\Advanced\Projects\Rasteranalysis.qgz

2. Add the following raster image:
...Advanced\Data\raster\EA_1m_\EA_1m_DTM\EA 1m DTM - LiDAR Derived (ASC Grid File).asc

3. Goto Layer > Properties > Style and under the Band rendering section set the values as follows if
they aren't set already:
1. Setthe Render type to Singleband gray

2. Set Contrast enhancement to Stretch to MinMax
3. Setthe Accuracy under Load min / max values to Actual (slower)
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(. Layer Properties - EA 1m DTM - LiDAR Derived (ASC Grid File) | Symbology
_ ¥ Band rendering =
""i' Information Render type [Slngleband gray ']
J.ltg‘ T Gray band [Eand i "l
Color gradient [Black to white - ]
# Symbology
Min -2.54554 Max 9.29
!‘_i Transparency Contrast [Stretch o MinMax _]
enhancement
[ﬂ Histogram ¥ Min / max values settings
, ) User defined

4 Rendering
= Cumulative 20 = - sao =] o

- -

@& Pyramids count cut

@ Min [/ max

& Mean +/-

— standard deviation x 200 [
Statistics extent ’whole raster v]
E QGIS Server Accuracy [Actual (slower) '] 3
¥ Color rendering

Blending mode | Normal '] > Reset
Brightness D i = [Contrast ' D 0 =
Saturation ' D i = [ Grayscale |Off ']
Hue [C] colorize |+| strength - 100% [

¥ Resampling

Zoomed: in [Nearest neighbour '] out [Nearest neighbour = | Oversampling 2.00 =

Thumbnail Legend Palette

o ok || cancel [[ apply |[ mHelp

4. Click OK.

The result will look like the image below - a LIDAR image of an area of land at the mouth of the
Congresbury Yeo river in Somerset, UK.
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5.3. Create a hill-shaded image

To give a more meaningful representation of relief, we are going to add some hill shading to the image.

1. Goto Raster > Analysis > Hillshade

2. In the dialogue, make sure the settings are as follows:
a. Input layer: EA 1m DTM — LiDAR etc...

b. Band number: Bnad 1
c. Output layer: ..\Data\Raster\Output\hillshade300.tif
d. Zfactor: 1

e. Check Open output file after running algorithm
c. Click Run in background

The data will be processed, and the new image added to the map. The image will be in standard greyscale,
and you should be able to visually identify features.

To improve the appearance, use a psuedo-colour ramp.

1. Go to Symbology for the new hillshade layer and set the Render type to Singleband pseudocolor
2. Under Color ramp, choose an appropriate color map from those available in the drop down list (eg Pi
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YG), then click Apply

3. For a more terrain-like colour scheme, scroll to the bottom of the color ramp list and choose New
color ramp..., then in the dropdown select cpt-city which includes a variety of categorised colour

ramps

[ Selections by theme

Name

Bathymetry
Blues
Discord

% Diverging

- Gresans
Greys

+ QGIS
Precipitation

# Reds
Temperature
Topography

+

# Transparency

Selection and preview | information |

Falette

Toepography/bathymetry
Top of the (cpt) palettes
Top of the (svg) palettes

I All by author |
All Ramps (592}

chidn PRGH
9 warants

Path |

License |

™ Save as standard gradient

G<I'CH1CHIHHPI

4. Select a colour ramp and click OK

5. The result should be similar to the following:
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(! Layer Properties - Hillshade | Symbology @
_ w Band rendering =
J\&\ T Band [Eand 1 (Gray) -

Min 53 Max 248
(f Symbology _ N
- P Min / max values settings
|'_ﬂ Transparency Interpolation [Linear -
B = g color ramp | e g
Label unit
“/ Rendering suffix
_ Value Color  Label ol £
- Pyramids 53 - 53
- 54.6185 54.6
B vewdata 56,2565 56.3
57.875 57.9
Legend 59.4935 58.5 £
62.75 62.8
QGIS Server 66.0065 66
74.6645 4.7
85.5065 85.5 B
101.75 102
117.9935 118
150.5 151 il
Mode Classes 5 =
=]
[7] Clip out of range values
¥ Color rendering
Blending mode [Normal V]
Brightness : D 0 = [ Contrast D 0 =
Saturation . [t 0 = [ Gravscale [Off | [
_ ok [ Cancel |[ Appy [ Help |
]

6. Click OK.
7. Review the results in the map window.

Create an additional hill-shaded image, changing Azimuth to 210 degrees and call the file hillshade210.
Examine the differences between the two images you have created to see how changing light source
affects the clarity of the different features on images.

5.4. Aspect, Slope and Raster calculations

The next exercise includes several parts, using different tools to create a map of areas identified for
development.

You need to identify areas for development that meet some specific criteria:

® The area needs to have a south-facing aspect
®* The area should have a slope of less than 3 degrees.

Create Aspect image

First determine the aspect.

1. Select Raster > Analysis > Aspect

2. Enter details as below:
a. Elevation layer: EA 1m DTM — LiDAR etc...

b. Output layer: ..\Advanced\Data\raster\\Raster\Output\aspect.tiff
c. Click Run in Background

The image will be created and loaded with a singleband grey, looking similar to this.
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Examine the image, and change the Style settings to experiment with different visualisations. Using the
Identify tool, click locations in the image to identify the pixel values - note that each value is in degrees
between 0 to 360, indicating the aspect of the slope.

For more information about the range of pixel values, go to the Properties for the layer and click the
Histogram tab.

g

g

g

&

(AR AT p Ll 1l
A s A A A L AR AN

T T — T
L Foi] 15 E.i ] 250 30 )

Pixel Value

Leave the aspect layer for now - you will make use of it after the next section.

Create Slope image

To determine the degree of slope across the terrain:

1. Select Raster > Analysis > Slope

2. Enter details as below:
a. Elevation layer: EA 1m DTM — LiDAR etc...

b. Output layer: C:\Users\PhotonUser\My Files\Home Folder\Documents\QGIS
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Training\Data\raster\Data\Raster\Output\slope.tiff
c. Click Run in Background

The image will be created and loaded as singleband grey, looking similar to the following:

Examine the image, and change the Style settings to experiment with different visualisations. Using the Ide
ntify tool, click locations in the image to identify the pixel values - note each value is in degrees indicating
the steepness of the slope.

As with the previous image, check the histogram to get an understanding of the type of terrain in the area.

Raster Calculations

Having created the images for slope and aspect, you are going to perform three calculations using the
raster calculator which will identify pixel values and hence areas that meet your selection criteria.

The first will identity all areas where the aspect is south facing - for this you are looking for aspects that
range from 135 degrees to 225 degrees.
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1. Go to Raster > Raster calculator
2. Create the expression below using your own aspect layer names in the expression box

3. Enter an Output layer name such as aspect_south.tif

1. Check Add result to project

.. Raster Calculator @

Raster bands Result layer

EA 1m DTM - LiDAR Derived (ASC Grid File)@1 Output layer i\raster\Output\aspect_south.tif E]

Slope@1

Aspect@1 Output format [GeoT]FF Y]

Hillshade@1 ’Selected layer extent]

aspect_south@l
X min 336000.00000 = ¥ Max 337000.00000 =
Y min 166000.00000 +| ¥ max 167000.00000 =
Columns 1000 +| Rows 1000 =
Output CRS EPSG:27700 - OSGB 1936 / Britist = |

Add result to project

¥ Operators

[ + H * H sqrt H cos H sin H tan H logl0 H [ ]
L - JL ¢ JL ~ J[ acos J[ asn J[ aan J[ W J[ ) |
L=< JbL > JL = JL = JL <= J[ >= J[ aw J[ or |

Raster calculator expression

"Rspect@l™ > 135 AND "Aspectll™ < 225

Expression valid

[ 0K H Cancel H Help

2. Click OK
The image should be created and loaded as a grey rectangle.

3. Examine the image on the map. The values used are a Boolean dataset, with 1 representing areas
that meet your criteria.

4. Repeat the same steps for slope, using the following formula with your layer name, to determine
slope less than three degrees, saving the layer as slope_3.tif:
slope@1 < 3

5. You can now use the 1 and 0 values in both layers to calculate the area that meets both criteria.

6. Open the raster calculator, and this time use the formula (with your layer names) as follows:
aspect_south@1 =1 AND slope3@1 =1
7. Set Color ramp settings on the resulting layer (if necessary) and view the results.

5.5. 3D Viewing

We can visualize the data in 3D using the QGIS plugin Qgis2threejs plugin.
1. Install the Qgis2threejs plugin
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2. Turn off all layers apart from the LIDAR data and the OS Premium WMS layer, and ensure that the
OS Premium layer is above the LIDAR in the layer list.
Go to Web > Qqis2threejs > Qgis2threejs Exporter
In the DEM section, turn on the LIDAR layer as the DEM Layer
In File > World Settings, set Vertical exaggeration to 3
In the Preview panel, you will see a zoomable 3D image
L. Qgis2thresfs Exporter [F=0 | EoR <=

File Scene Window Help

o 0k W

Layers g x

4 B8 DEM
] B aspect_slope
7] B slope3
7] B aspect_south
] B slope
O] B Aspect -
=] ¥ Hillshade :
B EA 1m DTM - LIDAR Derive... =% e .
] B Flat Plane _ T N
b Point 4 : .=
/7 Line -
= Polygon

o | | pos - E iq li

Preview

The scene can be exported to a website, although you will probably only be able to view the site from the
file system in Firefox.

1. Goto File > Export to Web, then click Export

2. If Firefox is not your default browser, copy and paste the URL and view it in Firefox, or set the
browser path to Firefox in File > Exporter Settings

You can include vector layers in the view as well.

1. Add a point vector layer to the project, select the layer in the Exporter and Right-click > Properties t
o0 set height and style options.
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6. QGIS Graphical Modeler

6. QGIS Graphical Modeler An Astun Technology QGIS Training Module
6.1. Introduction

6.2. Summary

6.3. Create a point layer from CSV Code QGIS-A06
6.4. Convert the Price field to an
integer Title QGIS Graphical Modeler

6.5. Add a vector grid to use for - : . .
Description  Automating processing tasks using the

analy5|_s ) ) Processing Toolbox and Graphical Modeler
6.6. Join the house price points to

the grid polygons and summarise Required QGIS v 3.2 or later

6.7. Results Software

6.8. Add some styling

6.9. Working with the model ;ﬁ;%g;ce QGIS Desktop advanced users

Updated 04 Sep 2018

Updated Antony Scott

by

Status Complete

6.1. Introduction

This module covers the Graphical Modeler, which allows you to build and save process models containing
one or more steps using a graphical interface.

Once a model has been built, it can be:

® Run from within QGIS, with different inputs
® Run as a standalone process using Python, for example from a batch file
® Made available as a shared resources

The Modeler can make use of any processes in the Processing Toolbox, so it's a useful tool for
automating most things that QGIS can do.

6.2. Summary

The module shows you how to build a short workflow, so that it can be stored, repeated and shared.

The aim of the example is to take house price data from Bath in the UK, and represent it as a
choropleth-styled map based on a grid.

The steps in the process are:

® |oad CSV file of house sale prices
® Process the data to convert the Price field from a string to an integer
® Create a vector grid

Commercial in Confidence 132 of 154 Copyright 2018 Astun Technology Ltd. All rights reserved.


https://astuntech.atlassian.net/wiki/people/557058:c1a4281b-182c-4434-8cc5-337ef0a7929e?ref=confluence

A

=

i

ASTUN

it
o
l|||1- TECHNOLOGY

® Join the house price data with a grid layer, summarising the individual price data as part of the
process

Once these steps have been completed, you should have both a point layer of all house sales, and
summary house price data for each cell in a grid overlay.

To get started:

1. Open a new project in QGIS

2. In the Data Source Manager, us the Delimited Text option to load Advanced/Data/Vector/House P
rice_Paid_Bath_Land_Registry.csv, setting the Geometry definition to No geometry

3. Ensure the project CRS is set to EPSG: 27700
4. Save the project in a suitable location (e.g. /Advanced/Projects/graphicalmodeler.qgz)

6.3. Create a point layer from CSV

We'll now create a model to do the processing.

1. Goto Processing > Graphical Modeler

2. In Model Properties, complete the Name and Group fields with appropriate names (e.g. House prices
and QGIS Training)

3. Create a placeholder for the the input layer
a. Inthe Inputs tab, double-click on Vector Feature, and in Parameter Name enter CSV Prices
and click OK

4. Select a processing tool
a. Inthe Algorithms tab, search for points layer

b. Select the QGIS algorithm Create points layer from table

c. Complete the dialogue as shown below to create a points layer from the CSV
Note that because at this point you haven't specified an input file, only a placeholder, you will
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need to type in the values for X field and Y field rather than use the drop-downs. You should
also set the CRS to EPSG:27700.

() Create points layer from table @

Description  Create points layer from table

Input layer
CSV Prices - [.]
X field
Easting
¥ field
Marthing
Z field [optional]
[Mot set]
M field [optional]
[Mot set]
Target CRS

m

EPSG: 27700 - [
Points from table

T

Points with geometry

Parent algorithms

0 elements selected E] B

[ oK ][ Cancel ][ Help l

5. Save the model to your Documents folder with an appropriate name (e.g. houseprices) - you should
have something like this:
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Bl Distance - Create points layer f._.
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l:'.-I-,':| Expression ]
E'.'I:,":‘ Extent

& Fields Mapper
Bk File/Folder
] Map Layer

l:'.-I-,':| Matrix

E:'I:I',:l Mumber

l:','l:,":| Point
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l:'.-I-,':| Raster Band
Sl Raster Layer
E:'I:I',:l String

Bl Vector Features
Ef Vector Field
5 Vector Layer > il

Inputs Algorithms ] 1 D

o4

m

6. plick the Run button to show the dialogue below:

Q House Prices

Parameters Log

C5V Prices i
[ House_Price_Paid_Eath_-_Land_Registry [EP5G:4326] hd ] E] |ﬂ
arid

[Create temparary layer] E]
Open output file after running algorithm 1

| | 0% Cancel

[Run as Batch F‘rm:ess...] [ Run ] [ Close ] [ Help ]

7. Check the settings, and click Run to run the model
Make sure that whenever you run the model, the original input file (House_Price_Paid_Bath) is
selected under CSV Prices

8. You should see a new layer on the map, Points with geometry - look at the layer to see that it's
correct.

9. Right-click > Remove on the new layer to clean up

6.4. Convert the Price field to an integer
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In this step, you will need to convert the Price field to an integer in order to work with it - it's currently a

string, and has a '£' sign at the beginning. We'll use the field calculator to do this, but running it from the Gr
aphical Modeler instead of the usual dialogue.

o

1. Inthe Algorithms tab, search for field calculator

2. Double click on Field Calculator, and complete the dialogue as the screenshot below
The formula you need to enter is below - it uses replace() to remove the £ sign from the string, and
to_int() to convert the string to an integer

to_int(replace(Price,"£,"'"))

Note that the characters before the two last brackets are two single quotes, not a double
quote.

. Field calculator @

Description Field calculator

Input layer

'Points from table' from algorithm 'Create points layer from table' - E]
Result field name

price_int b
Field type

Integer ~ ]
Field length

3.0 E]

Field precision

0.0 E]

Create new field

[H"es i ]
Faormula

to_int{replace(Price,'E,"}) v
Calculated

Points with Price

Parent algorithms

U elements selected E]

[ QK. ][ Cancel H Help ]

3. Click OK, then save and run the model
4. You should now have an additional point layer, with a new field price_int - check that this is correct.

6.5. Add a vector grid to use for analysis

We'll now overlay a vector grid which we can use to analyse the point vector data.

1. Inthe Algorithms tab, search for grid and select Create grid

2. Complete the dialogue as shown below - this will create a grid of 1km squares which covers the
extent of the point layer
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F

(! Create grid

Description  Create grid

Grid type

[Hexagnn (palygon)

Horizontal spacing
1000

Vertical spacing
1000

Horizontal overlay
0.0

Vertical overlay
0.0

Grid CRS
ProjectCrs

Grid

qgrid

Parent algorithms

0 elements selected

Grid extent (xmin, xmax, ymin, ymax)

Extent of 'Calculated' from algorithm 'Field calculator'

0 0 O 6

4
it
o

&

-

K ] [ Cancel

] [ Help ]

3. Save and re-run the model

4. You should now have a 1km polygon hex grid overlaying the point layers
5. Remove all the layers except the original CSV, and save the model

6.6. Join the house price points to the grid polygons and summarise

1. Inthe Algorithms tab, search for join

2. Double click on Join attributes by location (summary)

3. Complete the dialogue as below
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F

Q Join attributes by location (summary)

Description  Join attributes by location (summary)

Input layer
'Grid' from algorithm 'Create grid'
Join layer
'‘Calculated' from algorithm 'Field calculator'

Geometric predicate

[mnmins

Fields to summarise {Jeave empty to use all fields) [optional]
Mot set]|

Summaries to caloulate (leave empty to use all available) [optional]

[ITIEEFI

Discard records which could not be joined

[‘r‘es

Joined layer

Grid with Price

Parent algorithms

0 elements selected

OK ] [ Cancel

] [ Help ]

4. Save and run the model

5. You should see a new grid layer, with the a mean attribute for the house prices in each grid unit

6.7. Results

By this time, you should have a model which looks like this:
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and your main QGIS interface should look something like this:
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Layers 8 x|

Cll®T&E BAL
® Points with geometry
[ grid
® Points with Price
[ Grid with Price
House_Price_Paid_Bath_-_Land_R...

|Brm~9er = X|

QETY®O

! Favorites —
|, Home
B AN
[ N Y
i3
-3

SN AN
e

I @ GeoPackage
/£ Spatialite
@ PosteIs

=

Q, Type to locate (Ctrl+K) 14 leg Coordinate 378011,150004 % Scale 1:123576 ~ @@ Magnifier 100% Rotation 0.0° B Render 4 EPSG:27700 @

6.8. Add some styling

We've now got a process which creates a hex grid containing summary statistics on house prices for each
hexagon square, so to make it useful we can add some styling.

1. Add a WMS layer of background mapping - for example ADS OS Premium

2. Right click on the new house_prices_grid layer and go to Properties > Style, then select a Gradua
ted style and use the price_int_mean column, with Mode set to Quantile (Equal Count).
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(! Layer Properties - Grid with Price | Symbology -7 =3
Q [ = Graduated ~ ]
,fi Information ~* Column 1.2 price_int_mean A
J-\,. . Symbol [ .Change... l
A& Source
: Legend Format %l - %2 Precision 0 [+ [C] Trim
# Symbology Method [Col.or ']

€x Labels Color ramp | NN
Classes | Histogram

Diagrams
Synrlbol Values Legend
SLtE _ |@[ ] 85750.00-176209.41  85750.0000 - 176209.4094
" @[] 176209.41- 231462.50 176209.4094 - 231462.5000
S [ 23146250 - 322386.33  231462.5000 - 322386.3338

. 322386.33 - 445000.00 322386.3338 - 445000.0000

Attributes For
Attribuites Form [ 445000.00 - 1350000.00 445000.0000 - 1350000.0000

Joins

Auxiliary
Storage

@ Actions

Mode ’Quanti.l.e (Equal Count) '] Classes 5 =
FEIIET Link class boundaries
Variables P Layer rendering

| Metadata - I Ok ” Cancel ” Apply ” Help

3. With the style applied, you should see a map something like this
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4. Once you have created the styling, save the project

6.9. Working with the model

Once the model has been created, it can be:

® run manually
® shared with other users

® run as a standalone programme using Python, allowing it to be scheduled
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7. QGIS Time Manager

7. QGIS Time An Astun Technology QGIS Training Module
Manager
7.1. Introduction Code QGIS-A07
7.2. Steps ) )
Title QGIS Time Manager
Description Using the QGIS Time Manager plugin to create
animations
Required QGIS v 3.2 or later
Software

Target Audience  QGIS Desktop users

Updated 04 Sep 2018
Updated by
Status Complete

7.1. Introduction

This module describes how to create animations using the Time Manager plugin, for viewing in QGIS or to
create a video.

7.2. Steps

1. Install the TimeManager plugin

2. Goto Open Data Source Manager > Delimited Text, and load the source data ../Advanced/Data/V
ector/Migratory connectivity of purple martins (data from Fraser et al. 2016).csv - you will need
to use the location-long and location-lat fields as x and y, and EPSG:4326 - WGS 84 as the CRS

3. Inthe Time Manager dialogue, click Settings > Add Layer
4. Complete the settings as in the screenshot below
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I Select layer and column(z) @
Layer [Migratory connectivity of purple martins (data from Fraser et al. 2016) - ]
Start time [ﬁmesmmp b ]
End time Same as start (optional)
Offset {insec) 0 % (optional)
Interpolation [Linear interpolation {point geometries only) - ] (optional)
ID attribute [Eg-lucal—idenﬁﬁer "] (for interpalation)

[ Reset subset string

[ 1gnore this layer when checking if scene is empty (for animation)

[ oK ][ Cancel ]

5. If you find that the ID attribute field is greyed out, enter the value tag-local-identifier (which identifies
the individual bird) manually in the main Time Manger dialog after clicking OK, in the ID column for
the layer

Note that:

a. The date in the Start time selection must be in one of the formats listed in the Time
Manager help on the previous dialogue (though it need not be in date format in QGIS)

b. Interpolation will fill in any gaps in the data - i.e. dates for which no data exists. You will
need to complete the ID attribute selection to indicate the item or object of focus to
which dates need to be added - in this case individual tagged birds

6. Click OK and OK again to return to the main QGIS screen

7. In the Time Manager dialogue, set the appropriate time for the gap between each frame - for this data
we will start with 1 day

8. Ifitis not already activated (green), click the button to activate the animation
9. Your screen should now look something like this
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10. Click the play button to run the animation > - this button is sometimes not visible, but it is to the
left of the timestamp as in the screenshot above, so if you click there, the animation should run.

Once the animation is working, you can go back and change the settings to see how this affects the results.
Note that you can also style the source layers (though you will have to remove them from the Time
Manager settings first), and you may want to add a WMS background layer to show some context.

Source data

For the animation to work correctly, the source data must be fully normalised - i.e. there must be
row in the attribute table for each item to be animated for each time stamp. You may need to
prepare the data in an external programme such as a spreadsheet in order for this to be the case.

When you are happy with the animation, you can use the Export Video button to export the frame into a
folder. In Windows, you will then need to use a video editor to produce a video.
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8. QGIS Point Cluster Styling

8. QGIS Point Cluster Styling An Astun Technology QGIS Training Module
8.1. Introduction
8.2. Load data Code QGIS-A08
8.3. Set |n|t|_al styling _ Title QGIS Point Cluster Styling
8.4. Add point clustering
8.5. Add data dependency to symbol Description Using point cluster styling in
size QGIS
8.6. Using geometry generators R QGIS v 3.4 or later

Software

Target Audience  QGIS Desktop users

Updated 11 Sep 2019
Updated by
Status In development

8.1. Introduction

This module shows how densely populated point data can be styled using clustering, with OpenStreetMap
data being used as an example.

8.2. Load data

1. Install the QuickOSM plugin - this will allow us to download OpenStreetMap data

2. Open a QuickMapServices base map (for example OSM Standard) and navigate to a large city in
the UK

3. Goto Vector > QuickOSM > QuickOSM to open the QuickOSM dialog, from which you can run
gueries to download OSM data

4. Complete the dialog as per the screenshot below, and click Run query
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8.3. Set initial styling

1. Add a Simple style to the data, using an appropriate SVG symbol
2. Adjust the settings on the symbol from the default, and experiment with the Draw effects at the

bottom of the dialog to create a reasonable-looking symbol
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3. You should now have a representation of pubs in the city, though some of the points will probably

overlap - we are going to address this using point clustering

8.4. Add point clustering

1. Go back to Symbology, and choose Point cluster as the type, then Apply

2. You will see that where pubs are within a certain distance of each other, the points are replaced by a
point cluster marker, showing the number of pubs represented by the marker

3| Symbology @ == SS_|
[ 32 point cluster -
-
Cluster symbal [ 0 V]
= - E#X=s- RS - »
Renderer [ = Single symbol V]
Renderer Settings... ] 7
= a3 | A
Distance 3.0000000 <1 | Milimeter hd v
| i N v b
| f Edge
f E
[ \ o
|
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+
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3. This is useful, but it would be better to use our custom symbol rather than the default red symbol

4. Click on the Cluster symbol button, and change the Simple marker to an SVG marker, using the
same settings as for your original marker

5. You may need to change the size of the marker or the font to ensure that the numbers are visible
6. Your map should now look something like this
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8.5. Add data dependency to symbol size

The map might be more useful if we could make the size of the symbols dependent on the number of pubs

in the cluster.
In the Cluster symbol dialog, click on the Font marker, and notice that the symbol to the right of the
font characters is highlighted in yellow - this means that a data dependency has been set
it shows that the @cluster_size function is being used to generate a number to

1.

2. Click on the symbol -
show in the symbol
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3. We can use this function to drive the symbol size - click on the SVG marker

. . . L . . .
4. Click on the Data defined override button to the right of Width, and select Edit from the menu
(note that you may have to resize the window to see this button)

5. In the Expression dialog, type @cluster_size
When you apply the style, the marker size will vary depending on the size of the cluster

7. Adjust the size of the marker and the font, using a multiplier on the @cluster_size function if
necessary, until you have a style you are happy with

o
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8.6. Using geometry generators

There are QGIS styles which support geometry transformations, such as buffering and centroids, on the fly.
We can use these, for example, to show as points the pubs which are represented as polygons.

1. Turn on the polygon pubs layer
2. In Symbology, select Single symbol and click on Simple fill
3. Change the Symbol layer type to Geometry generator

i l E Single symbol

a i Fin

4 . Geometry generator
s ] Fin

B simplevill

Symbal layer type[ Geometry generator

Geometry type l Polygon § MultiPolygon VJ

$geometry

4. Click on the expression icon on the right, and search for centroid - you can then use this to create an
expression centroid($geometry) to show the polygons as centroids

5. Note that you will also need to set the correct output Geometry type (in this case Point/MultiPoint),
so your dialog should now look like this
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| l E Single symbol -

4 @ Fill
4 @ Geometry generator
4 @ Marker

® Simple marker

Symbol layer tﬂ:le[GEOITIEtﬂ' generator v]

Geometry type [ e Point / MultiPoint V]

centroid( $geometry)

< 1 | 3

6. Add appropriate styling and apply

7. Experiment with other geometry generators - for example buffers to show the areas within a certain
distance of a pub
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11. QGIS Plugins

11. QGIS Plugins  An Astun Technology QGIS Training Module

Name

autoSaver

Data Plotly

Discovery

go2streetview

Memory Layer

Saver

MetaSearch
Catalog Client

Commercial in Confidence

Code QGIS-PO1
Title QGIS Plugins
Description A review of selected plugins.

Required Software QGIS v 3.0 or later

Target Audience QGIS Desktop users

Updated 23 Aug 2018

Updated by

Status Complete

Description | Ease of Use (1 =
easy, 5 = hard)

Saves project and data files at a
specified interval.

Add a linked graph to your map or
print layout.

Provides search / gazetteer
functionality in QGIS using
PostGIS-based data

Adds a drag and drop cursor which
opens Google StreetView.

Saves any current scratch layers
alongside the project file, so they are
available to the project next time it is
opened.

Interacts with metadata catalogue
services, supporting the OGC
Catalogue Service for the Web
(CSW) standard, and allowing CSW
catalogues to be accessed from
within QGIS.
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Comments

QGIS has no native functionality which
does this.

Works on PostGIS data only.

Requires Google Maps API key.

Data saved as .mldata.
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mmaqgis

OS Translator Il

Qgis2threejs

qgis2web

QuickMapServices

QuickOSM

QUICkWKT

Spreadsheet

Layers

TimeManager

zoomtopaste

Commercial in Confidence

Vector layer manipulation tools.

Loads GML-based datasets into
PostGIS and performs
post-processing tasks.

Generates a 3D interactive model of
raster DEM data, including in-browser
controls. Also allows 3D
representation of vector data.

Allows generation of an OpenLayers
or Leaflet web map from the current
project.

Provides a menu and search for
WMS services for background
mapping, including for example
Google, Bing and OpenStreetMap.

GUI query for OpenStreetMap data
selection and dowload.

Allows you to paste in data in WKT
format (e.g. from PostGIS or other
programs) and see it on the map

Allows a spreadsheet layer to be
loaded with datatype selection, using
coordinates to set geometry.

Creates a video based on data with a
time component.

Zoom to a set of coordinates pasted
from the clipboard.
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Duplicates much of existing QGIS
functionality, but sometimes provides
useful additions/alternatives.

Specifically developed for Ordnance
Survey GML data.

Needs configuration, but models can
be produced and regenerated very
quickly.

Produces output set which can be
published directly to the web or loaded
in a local browser.

Allows point data with coordinates to
be loaded as spatial layer without
loading to CSV.

A fair amount of config needed, and a
video-editing application may also be
required to produce the final outputs.
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