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OVERVIEW AND
INTRODUCTION

1.1 Background to
the Manual

The population and housing census is among the most complex and
massive peacetime exercises a nation can undertake. It requires mapping
the entire country, mobilizing and training a large number of enumerators,
conducting a public advocacy campaign, canvassing all households,
compiling vast amounts of data in paper or electronic form, and analysing
and disseminating data. By definition, a population and housing census is
an enumeration of the total population of a country, which provides data
on numbers of people, their spatial distribution, age and sex structure,
their living conditions and other key socioeconomic characteristics.
Such data are critical to national and sub-national development planning,
tracking progress for the Sustainable Development Goals (SDGs), the
distribution of infrastructure and social welfare programmes, election
planning and market analysis.

A wide variety of technology solutions for census data collection, analysis
and dissemination have emerged. These solutions range from the use
of the internet, laptops, hand-held or tablet computers, Geographic
Information Systems (GIS), and scanning and recognition systems.
Enumeration area and household mapping techniques have progressed
from paper lists to integrative methods using GIS, the global navigation
satellite system and Digitized maps. Data capture has evolved from
the manual keying-in of data to the use of scanning technologies with
imaging and paperless capture via electronic questionnaires. Census
data processing has evolved to include advanced analysis techniques
and visualization software, electronic dissemination platforms and
interactive web-based tools for dissemination and analysis. New and
emerging technology solutions for census provide ample opportunities
to improve the quality, cost effectiveness and timeliness of the census
operation. In order to capitalize on these technology solutions, National
Statistical Offices must make timely, strategic choices to adopt context
relevant solutions.
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Adoption of new emerging technologies requires robust up-front
investments by National Statistical Offices and the international
statistical community. Flexibility and willingness to embrace change
will be required for the successful utilization and integration of these
innovative techniques.

This manual "QGIS for digital cartography in censuses and surveys"
responds to demand by countries that international cooperation
promotes national capacity-building and recognize national ownership
and leadership as prerequisites for development, in accordance with
the principles agreed at the International Conference on Population
and Development and the 2030 agenda. With the adoption of the 2030
Agenda, we agreed to enhance capacity-building support to increase
significantly the availability of high-quality, timely and reliable data
disaggregated by income, gender, age, race, ethnicity, migratory status,
disability, geographic location and other characteristics relevant in
national contexts by 2030.

This manual is the result of a global collaboration between the United
Nations Population Fund (UNFPA) and the Pacific Community (SPC).
This manual was developed in an effort to strengthen capacities of
National Statistical Offices to generate, analyse, disseminate and utilize
high quality, timely, relevant, and disaggregated geo-referenced census
and survey data to inform, implement, monitor, and evaluate sustainable
development for the public good. The manual covers all stages of digital
mapping, including plotting of households within Global Navigation
Satellite Systems (GNSS), creation of administrative boundaries,
production of supervisor and enumerator maps, basic spatial analysis,
andimage processing, it provides National Statistical Offices alternatives
to commercial software for digital cartography in censuses and surveys.

1.2 Introduction to QGIS

QGIS is a free and open-source geographic information system. This
means that no license or purchasing process is necessary to start using
the software.

Why was QGIS chosen for this manual?

- Itis free and open source.

« Itis user friendly, easy to learn and has a significant amount of
support and external resources, such as:

+ QGIS documentation: https://docs.qgis.org/3.10/en/docs/

10
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+ QGIS training manual: https://docs.qgis.org/3.10/en/docs/
training_manual/index.htm|

+ Users and developers community: https://gis.stackexchange.
com/?tags=qgis
- Blogs: http://plugins.qgis.org/planet/
- Itis easy to install, as the installation file is around 500 MB and no
license or internet connection is needed for the installation process.

- Itis customizable. There is free access to a wide variety of plugins
(the equivalent to extensions in ArcGIS) and tools.

- Itis frequently upgraded and updated.

+ Inthe QGIS ecosystem, it is possible to interoperate with GDAL/OGR,
SAGA, Orfeo, GRASS or R packages.

However, the main reason that QGIS was chosen is that it is an open-
source software that is capable of performing all the mapping tasks
included in this manual just as effectively as commercial software.

In this manual, among all the versions available in the QGIS site, the user
will use QGIS Long Term Release (LTR) for Windows. The LTR version
has been chosen over the latest version, because the LTR is more stable,
while still being updated regularly across its one-year lifespan. Users
may bear in mind that as the LTR version is gradually improved, some
experiences may be modified.

1.3 Hands-on structure of this
manual

This manual has been conceived to be a compilation of exercises that
will teach the user how to perform common mapping tasks related to
statistical data collection activities, such as censuses and surveys.

The theoretical component within the lessons has been minimized as
much as possible, placing the emphasis on practicing the necessary
skills to use the software.

The chapters are structured around a series of exercises specifically
designed to reinforce the skills the user will rely on to conduct real-life
mapping work. This manual explains systematically the processes that
need to be followed in order to perform each of the tasks presented. This
approach ensures that the user will see tangible improvements in their
skills and remain motivated.

11


https://docs.qgis.org/3.10/en/docs/training_manual/index.html
https://docs.qgis.org/3.10/en/docs/training_manual/index.html
https://gis.stackexchange.com/?tags=qgis 
https://gis.stackexchange.com/?tags=qgis 
http://plugins.qgis.org/planet/

QGIS FOR DIGITAL CARTOGRAPHY IN CENSUSES AND SURVEYS | OVERVIEW AND INTRODUCTION

In order to use the manual, it is necessary to download and save the
accompanying training materials. These materials are organized in folders
that correspond to the workflow of each chapter included in the manual and
can be found at: https://www.spc.int/DigitalLibrary/SDD/Events/QGIS%20
manual%20GLOBAL.

1.4 Conventions used in the
manual

Text formats

Throughout the following chapters, some parts of the text have a specific
format. This has been done to highlight the different elements of the workflow
and make the instructions easier to follow. These formats are explained as
follows:

This format denotes buttons in QGIS windows as well as
navigation paths through QGIS menus (View > Panels >
Browser).

This format identifies QGIS's menus, panels and windows that
appear in QGIS.

indicates file paths and layer names, for instance,

This format is used to highlight when the user has to input text,
formulas or expressions.

This format signifies keyboard keys.

The use of the mouse

The "click" instructions have been simplified as much as possible to improve
the readability of the manual. Below are the descriptions of each of the
mouse-related functions:

WHAT THE MANUAL SAYS DESCRIPTION

Click Click with the left button
Double-click Double-click with the left button
Right-click Click with the right button

12
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Icons embedded in the text

The user will find icons like these integrated within the text to help
them find the different controls and buttons within the QGIS interface.

Panels and numeric sequences

In the manual, the user will find pictures depicting QGIS menus and
panels. These screenshots have been included to make sure the
instructions are clear.

Throughout the first chapters, labelled panels and windows will help
the user navigate the controls and subsections located within various
menus.

Note that in the pictures of menus number sequences are used,
whereas in the text the steps are listed by letter. These numbers and
letters both indicate the order in which the actions will be undertaken;
however, it is important to recognize that there is not necessarily a direct
correspondence between the two orders. In the example below, action 7
in the picture does not correspond to step a in the text.

() Data Source Manager | Browser | Vectar s
E Browser Source Type
‘ Vo Vector @® File O Directory O Database O Protocol: HTTP(S), cloud, etc.
g Raster Encoding UTF8 v

sl
..‘:+ Mesh Source

Delirated Ted Vector Dataset(s) |HAPTERS\3_firs‘t_steps\Layers\LiInngwe_EA_Zﬂ18_4326.shp «a I = |

*

:.'-& GeoPackage z

& PostaresQL
& MssaL

* Oracle

DB?‘_ DB2

m Virtual Layer

IMTS

Cclose || add || Help
'v.i.;J ArcGIS Map Senver

As users progress, it is expected that they will become more familiar
with the software. Thus, basic processes will be explained in detail only
in the first chapters. The user can always refer to these chapters if they
become confused later in the manual.

13
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2 SOFTWARE

INSTALLATION
AND FIRST STEPS

In this chapter, we will learn:

* how to download and install QGIS LTR version;

+ what plugins are for and how to download, install and

manage them in our QGIS application.

2.1 Download and install QGIS 3

In the download section of the QGIS website https://www.qgis.org/en/
site/forusers/download.html, different versions of QGIS are available.
You will find on the top of the page information about the latest versions
available for the different platforms.

We can choose either the 32 or 64-bit versions. For 32-bit computers and
operating systems, it is recommended that you install the 32-bit version,
whereas for 64-bit computers and operating systems, it is possible to
install both versions. The 64-bit version is recommended, because it
allows better usage of system memory.

These are the steps to download and install QGIS on your computer:

a.0pen your internet browser and paste this URL address https://www.
qgis.org/en/site/forusers/download.html on the navigation bar.

b.In the section containing 0SGeo4W standalone install packages, go
to the long-term release repository option and choose either the 32-
or 64-bit option that is compatible with your computer and operating
system. In our case, we will select the 64-bit option. The downloading
process will start after clicking on our selected option.
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Download for Windows.

QGIS in O5GeodW:

fen

& \/ OSGeolW Network Installar {54 bit)

& (*} OSGeodW Network Installer (32 bi)

In tha installar chocss Daskeop Exprass Inuall and salact OGIS 1o install tha fstast ralasss

4 @\ QGIS Sandalone Installer Vorsion 1.12 (64 bir)

shadit

'y Q QGIS Stndalone lnstaller Version 3,12 (32 big
sha?56

* Lo term ek repeasery (mot sisbiel

4 0\ QGIS Standalone Installer Version 3.10 (32 big)

To get tha lceg ferm release (that ks not also the ncod Install K full
To ot the tleeding-od and sloct agis-dov.full

ik flora & W pack
Lanent reimane [nchest on features);

c.Once the software is downloaded, go to the location where the

installation file has been stored in your computer and double-click

onit.
MName Date modified Type Size
(3 OGIS-05Ge0dW-3.103-2-Setup-x86_64.exe 26-Feb-2012:10 Application 403,709 KB

d.The following dialogue will appear on your screen. Click on Yes.

Show more details

@\ QGIS 3.10.3 A Corufia’

Verified publisher: The Open Source Geospatial Foundation
File origin: Hard drive on this computer

e.Inthe Welcome to the QGIS dialogue, click on Next.

15
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{3 QGIS 2.10.3 'A Corufia' Setup = >

Welcome to the QGIS 3.10.3 'A
Coruna' Setup Wizard

This wizard will guide you through the installation of QGIS

3.10.3 'A Corufia’,
l It is recommended that you dose all other applications

before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.

310

A Coruna

I Next> ] | Cancel

f. Inthe License Agreement dialogue, click on | Agree.

{23 QGIS 3.10.3 'A Corufia’ Setup = >

License Agreement
Please review the license terms before installing QGIS 3.10.3 'A Corufia’, Q

Press Page Down to see the rest of the agreement.

:,icense OVErview:

1, QGIS

2. MrSID Raster Plugin for GDAL

3. Orade Instant Client

4, The HDFS library for reading and writing HDFS format

5. ECW Raster Plugin for GDAL

6. The HDF4 library for reading and writing HDF4 format

7. The MetCOF library and commands for reading and writing MetCDF format
3. SZIP compression ibrary

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install QGIS 3.10.3 'A Corufia'.

ullsoft Install Swstem w250

| <gack || 1Agree | | cancel |

g.In the Choose Install Location dialogue, leave the default path and

click Next.

16
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{3} OGIS 2.10.3 A Corufia’ Setup - X
Choose Install Location
Choose the folder in which to install QGIS 3.10.7 'A Corufia'. Q

Setup will install QGIS 3. 10.7 'A Corufia' in the following folder. To install in a different folder,
dick Browse and select another folder. Click Next to continue,

Destination Folder

Browse. ..

Space required: 1,9GB
Space available: 12,0GE

Mullsaft Install Swebem w2, 50

h.In Choose components dialogue, leave the default components
selected and click on Install.

QGI153.10.3 'A Corufia’ Setup oF >
Choose Components
Choose which features of QGIS 3.10.3 'A Corufia’ you want to install. Q

Check the components you want to install and unchedk the components you don't want to
install, Click Install to start the installation.

Description

Select components to install: QGIS

[] Morth Carolina Data Set
[ south Dakota (Spearfish)
[] Alaska Data Set

Space reguired: 1.8GB

Mullsaft Install Sveben w2, 50

<Back | Instal | Cancel

i. Once the installation process is complete, click on Finish. The
software is now installed on your computer.

17
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() QGI53.10.3 'A Corufia’ Setup -

Completing the QGIS 3.10.3
‘A Coruia’ Setup Wizard

QGI5 3.10.3 "A Corufia’ has been installed on your computer.

Click Finish to dose this wizard.

The installation process is very simple and does not require an internet
connection; it should take no longer than 10 minutes. Once the
installation file has been downloaded, it is just a matter of following the
steps explained above.

Anew folder named QGIS 3.10 will be created on your desktop containing
all the shortcuts needed to access the different programs included in
the installation package. This manual will use QGIS Desktop 3.10 LTR
with GRASS 7

2.2 Plugins: Downloading
and installation process

QGIS comes with a lot of built-in functionality. QGIS developers and
people in the user community are constantly creating new plugins. The
easiest way to access these tools is to install them through the QGIS
Plugin Manager, included in the QGIS application. It is important to note
that access to these tools and extensions is completely free. This is
one of QGIS's strengths compared to other GIS software, for which it is
necessary to purchase additional licenses to use these specific advanced
tools.

18



QGIS FOR DIGITAL CARTOGRAPHY IN CENSUSES AND SURVEYS | SOFTWARE INSTALLATION AND FIRST STEPS

How to install a new plugin in QGIS

a.0pen the QGIS program.

b.In the top menu, go to Plugins > Manage and Install Plugins...

c.We want to install the autoSaver plugin that will be used later in this

manual.

d.Make sure that in the left panel the option All is selected.

e.Type autosaver in the search bar.

f. Select the plugin from the list below.

g.Click on Install Plugin.

G2 Plugins | A (22

>

Y

a

» AusMap

= [ stance Flugn

= Batch GRS Imperter

# beefen

= Calchres

& Catalog on the fiy

= CDAU Dewnloader

# ClosestPoint

= Constraint Checker

# Crayfish

= Data Pletly

® DirectionatSiope

= dretsaion : Classification tool
9w DasyCustomlabeling

= Eqhamard

® Encetfync

= Geomapfish Locator

& Geometry Attribute Table

& Get WKT
/4 Group Stats

& GeeupPomtitheDrtance

& GuADT - Fisl ambenT2

& HEMGES.
# History viewer for 8 PostgreSOL bise with aud
& Hotlink
# Hydeonet Check & Flip
& ICSM NTw] Temneforrmes
| InaSAPE

autoSaver LS

| auto save current project and modified layers in edit |
mode at spedfied interval

The plugin provide 3 basic autosave functionality for project fils and
medified layers currently in edit mode. Currents adits can be saved
| s version files if layerversion plugin is instased.
T 70 rating vote{s), 64049 downloads

Tags
More info  ho @ bug tracker code repository

autosave

Author Ensico Farraguti
| Avallable verslon .4

- | [l 4 [ st phugn

How to uninstall a plugin

a.In the top menu, go to Plugins > Manage and Install Plugins...

b.Go to Installed on the left side panel.

c.Select the plugin you want to uninstall.

d.Click on Uninstall Plugin.

e.Note that it is not possible to uninstall core plugins as they are

built into the software.

19
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G2 Pluging | Installed (35) #

. i » a

=

= T atomibeins autoSaver L]

)16 Group Stats

£ - OSMDewriloader | auto save current project and modified layers in edit

30 SerptRunner 3 mode at spedified interval

I Semi-Automatic Classification Plugin

2 5 VectorFieldCalc The plugin provide 3 basic autesave functionality for project fila and
medified layers currently in edit mode. Currents edits can be saved

| as version files if layervarsion plugin is instalied.

T 70 rating vote{s), 64049 downloads

Tags
More Info  Fo
Author
Installed verslon .4
Avallable version 2 4
Changelog 2.4 QGIS3 migration issues fved

code repository

|| Uograde at 3 Bt plign

How to enable/disable a plugin

Having too many plugins activated in the QGIS application may cause
the program to lag or even crash. To ensure that QGIS is responsive and
functions smoothly, it is important to disable plugins as soon as they
are no longerin use.

a.In the top menu, go to Plugins > Manage and Install Plugins...

b.Go to Installed on the left-hand side of the window.

c.Check/Uncheck the plugins that you want available in the QGIS
interface.

d.Click on Close.

@ Plugins | Installed {12)

Not installed eVis

Install from ZIP —~ Georeferencer GDAL

= GPS Tools

Sefttings |5 GRASS 7

MetaSearch Catalog Client
OfflineEditing

# Topology Checker
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2.3 Recommended plugins

Throughout this manual, we will recommend some plugins that are
useful for censuses and surveys projects. For more information about
available plugins for QGIS, please refer to the QGIS plugins web portal:
https://plugins.qgis.org/

+ Digitizing Tools: This plugin includes additional vector editing/
digitizing tools missing in the basic QGIS editing tool menu.

+ MMQGIS: This plugin provides a variety of additional vector analysis
tools.

+ OSMDownloader: This plugin allows the user to download
OpenStreetMap (OSM).

+ Point sampling tool: This plugin collects attributes from vector or
raster layers using a sample point layer and is very useful when
working with household location layers.

+ QGIS Cloud Plugin: Allows the user to share projects and maps online
through http://qgiscloud.com

* QuickMapServices: Plugin used to add base maps like OSM, Bing
Maps or Google Maps.

+ SRTM Downloader: This plugin allows the user to download SRTM
tiles from the NASA server. Note that it is first necessary to create
an Earthdata login at https://search.earthdata.nasa.gov in order to
access NASA's datasets.

- autoSaver: This plugin auto saves projects and modified layers at
specified intervals.

+ Tofind out more about QGIS plugins, go to this link: https://docs.qgis.
org/3.4/en/docs/user_manual/plugins/plugins.htm!
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3 FIRST STEPS
IN QGIS

In this chapter you will learn:

* to orient yourself in the QGIS ecosystem;

* the basics about the project and layout interfaces;

* how project files function in the QGIS environment.

3.1 Load vector layers

There are three ways to add a layer into the map canvas.

1. Through the Data Source Manager

a.0pen QGIS and click on to open a new blank project.
b.Click on to open the Data Source Manager.

c.Select Vector on the left-hand side menu.

d.Go to the Source panel and click on to open the file explorer.

e.Browse to 3_first_steps/Layers/Lilongwe_EA_2018_4326.shp
f. Click on ADD.

) Data Source Manager | Browser | Vector
Source Type

@® File O Directory O Database O Protocol: HTTP(S), cloud, etc.

Encading |utF8 v

Source

Vector Dataset(s) HAPTERS\3_first_steps\Layers\Lilongwe_EA_2018_4326.shp 1 Dl

2

Oracle
+

b o
DB; DB2

dose [ 00| W

LR
LA N N}

anN
L J
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2. Through the QGIS Browser

The Browser can be found either in the Data Source Manager panel or as
a QGIS panel located in the interface. If the Browser panel is not displayed
by default, in the top menu, go to View > Panels > Browser.

The Browser allows the user to navigate the computer’s file system and
manage your GlS-related files from within QGIS.

a.Gotothe Browser.

b.Navigate within the folders tree to find

c.Double-click on it or drag and drop the file onto the canvas.

3. Through Windows Explorer

To open a shapefile from Windows Explorer, navigate up to
and drag and drop the .shp extension file onto the map canvas.

R ]
g |
.2
X .y

AMEDBAEDN - M-

& x

After following the steps explained above,
layer will be displayed in the Map Canvas and in the Layers panel.
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IMPORTANT

Shapefile files need three
auxiliary file extensions

to function as a layer in

GIS software. If these
extensions are not together
in the same folder, the

layer will not display in the
mapping canvas.

The mandatory extensions
are .shp (stores the
geometry), .shx (index
position) and .dbf (standard
database containing the
attribute table).

The .prj extension is not
mandatory, but including it
is strongly recommended
as it contains coordinate
system information.
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3.2 Set basic style

a.To open the Layer Properties window, go to the Layers panel, right-
click onthe layer and select Properties, or double-click over the layer.

Layers Ex
« @ ® T &-B AL

ﬁ e EA 2018 47" :
........ 4+ Zoom to Layer

Zoom to Selection
:'?3 Show in Overview
Show Feature Count
Copy Layer

Renarmne Layer

Duplicate Layer

o1 B

Rernove Layer...

Open Attribute Table
' Toggle Editing
Filter..,

Set Layer Scale Visibility...

Set CRS 4
Export r
Styles ;
Properties... b

[

b.On the left side of the menu, go to the Symbology section where

parameters such as fill, and outline properties can be set.

c.Itis possible to set your own style by selecting a colour for the fill and
the outline and clicking OK.
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Q@ Layer Properties - Lilongwe_EA_2018_4326 | Symbology X

=2 = Single symbol =]

@) informatio ERmTT
[Hewen] 2

1
€= Labels
s | =] al o] a| v
N DV Symbol layer typefsimple fil =
E Source Fields 3 Filcobr e
Attributes | Fistie | Soi et
4 v o S -

ﬁ e Stroke width [0.250000 @ = [Millmeter R =S
Stroke style | Sold Line &
1B actions
¥ Join style ﬁi Bevel I =2
Display
- SR x [0.000000 =
Offset Millmeter -
Rendering v [0.000000 =

Variables

E Metadata

W o b taver enderng

¥ Encblelayer S} I Draweffecs |

5 oK cancel | mppty | wep |

d.Alternatively, you can select one of the predetermined styles

available.
Q@ Layer Properties - Lilongwe_EA_2018_4326 | Symbology *x
qQ =
Simple line
Simplefill
& symbology 1
abe
d-I}J: | B (L A
Unit | Millimeter
= Opacity
== Color [
=
[ 2 Al symbols a | &
) Name Tags ~
B cCondemned civic
| Country yellow, simple, conservation | 3
Cropland orange, picture, bitmap, ESRI
-
| counury ‘save symbol Advanced=.
P Layer Rendering
v | Stle 7| 4| oK | | Cancel H Apply | Help

e.Click Apply to preview the results.

f. Click OK to set the new style.
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3.3 Set basic labels

a.0pen the Layer Properties.
b.On the left side of the menu, select Labels.

c.In the drop-down menu, replace the option No Labels with Single
Labels.

d.In the Value drop-down menu, select the attribute that is going to
be used to label the layer. In this case, we will select EA_CODE, the
field that stores the enumeration area (EA) code of each EA polygon.

e.Complete to your requirements the following formatting options:

- Text: parameters related to the label's font, style, size or colour.
- Formatting: paragraph and number formatting options.

- Buffer: parameters to add a coloured buffer around the labels to
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improve contrast and visibility in the map.

- Background: settings to set a panel with different sizes and
shapes behind the labels.

+ Shadow: settings to display a shadow behind the labels.

+ Callouts: to connect labels and features with lines.

- Placement: parameters to set the most suitable locations for
the labels.

- Rendering: controls whether the labels are visible on the map
or not, depending on different factors like the zoom level or the
interaction with other features in the map.

G Layer Properties - Lilongwe EA 2018 4326 | Labels x
2 2 | = Single labels v £
@ information Value [mcEacope 3 ~|[E
v Text Sample
A source 5
Lorem Ipsum
v
Lorem Ipsum [ %] [1:61986 ][] | =
4 Text
— :
<8 Formatting: JCGi MS Shell Dig 2 mE=s
8% Buffer
Background | gpyje Regular - &
) Shadow -
Attributes Form
& 5 Caton uese 8elle
A
< #.% Pl nt —
it S — Size [10.0000 EE
7/ Rendering B
ﬂ Auxiliary Storage Foints v| €
LB actions Color e
B oicpiay Opediy &
& Rendering Type case | No change ¥ €
Veriables spacing  letter [0.0000 e
. word [0.0000 BEE
! Metadata | 1 &
: 8lend mode |Normal V| &
M Dependencies
] Apply label text substitutes 6 5
Legend
e ] [ [T

I Ociccener ¥

f. Click Apply to preview the results on the map and, once you are
happy with it, click OK to save the changes.
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3.4 Save/Open project

QGIS sessions are called projects. Projects allow the users to store map
layers, overlay orders and symbologies in a specially designed file format.

By and large, the QGIS project file stores the following information:

- layers added in the canvas

- layer properties, including symbolization and styles
+ projection for the map view

+ last viewed extent

- print layouts

- print layout elements with settings
- print layout Atlas settings

- digitizing settings

- table relations

- project default styles

+ plugins settings

+ queries stored in the DB Manager.

a.To save and name the project the first time, click on , select the
location to store it and click on the Save button.
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IMPORTANT

The layers loaded in the
project are not stored in

the project file. The project
‘memorizes" the layers’
paths and retrieves them
from their locations. This
means that if we change the
location of one of the layers
or we delete it, the next time
we open the project, the layer
will not be added into the
canvas as the project will not
"know" where to find it.



QGIS FOR DIGITAL CARTOGRAPHY IN CENSUSES AND SURVEYS | FIRST STEPS IN QGIS

b.To save any changes to the project, click on . It is strongly
recommended that you save your changes as often as possible.
QGIS does not automatically save changes, which means that if
for some reason the program crashes, you will lose all that was not
saved previously.

c.Clickon to open a new blank project.

d.To open an existing project, click on navigate to find the project’s
location (.qgs extension) and click on Open.

3 Chovse a OGIS Project bibe to Upen »
+ « 4 [l G5+ Census > 2019 » Sulomon lslands » v @ SearchSalomn llnds »
Urganize = Mew lokler Bz = M @
& ThisPC * Heme Size il
_ g
8 30 Ohjects PACK
[ Desktop Popdis sl shp
[ Documents Training
§ Dowiioids + lIstcheckqgs 105 KB
1 T lstcheck 768
M Guley Tob A 2017) - AT
% lstcheck.ggr 748
b busec T CensusATLAS.qge 5 KB
& Pictures T ComuihTLAS topackags Q615 Progect KB
B videos i Hoc deamngags Q615 Proect FET
943 )
e, Windows () T peepare data.qge QU615 Praject B
= SPC Shared (%] i 16 .3
Filé pame [Chapters_Projectags ,| (OGIS files [".q05 *.q92 * 065 ~
e

3.5 Add a base map

3.5.1 QuickMapServices

a.Install the QuickMapServices plugin (for more information, see
chapter2.2).

b.In the top menu ribbon, go to Web > QuickMapServices > Settings
> More services and click on Get contributed pack.
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& QuickMapSer g o
General | Tiles | Add\Edit\Remove | Visibility More services I
Attention!
Contributed services definitions are provided 'as is' and are not validated by plugin authors. These are
proof-of-concept and for testing only. Visit https: //github. com inextais fquickmapservices contrib to add
new services. Use at your own risk!
Get contributed pack |
Save | Cancel |
(2 QuickMapServices *
o Last version of contrib pack was downloaded!

c.Goto Visibility and check/uncheck the services that you want to be
available and click on Save.

() QuickMapServices Settings X

General I Tiles I Add\Edit\Remove Visibility I More services I

Group/D5 ‘| visible | Source ILI
# @ nasa [+ base
[ 2 osm base
ol 2 2gis ] contributed
LJ--@ autonavi ] contributed
i I bergfex contributed
& |» bing ] contributed
B & portugal contributed
#- ® cartodb contributed —
l']-- esri ] contributed
B genshtab contributed
B L5 geofabrik [ contributed
- & geog contributed
EIS google contributed
[ﬂm kosmaosnimki | b | contributed LI
~ &
| Save | Cancel |

d.Then, to load a satellite image background, go to Web >
QuickMapServices > Google > Google Satellite.
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To improve the readability of the map when using a satellite image

background, it is recommended that styles with transparent fills are used.

a.0pen Layer Properties by double-clicking on the layer.
b.Go to Symbology and click on Simple fill to modify the polygon
style settings.

c.InFill colour, select transparent fill.

d.In Stroke color, select a colour for the outline of the polygon that

contrasts with the background in order to improve the visibility of
the boundaries.

e.In Stroke width, find a compromise between the level of detail and
the visibility of the polygon’s limits.
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f. Click Apply to preview the results on the map and, once you are
happy with them, click OK to save the changes.

21079018

1079010,
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3.5.2 XYZ Tiles

There are two ways to create XYZ Tiles connections.

1. Manual set-up

a.In the Browser panel, right-click over XYZ Tiles and select New
Connection...

b.Under Name, add the name we want see on the Browser panel for
this connection, such as Google Satellite.

c.In 3_first_steps/Other/Paths XYZ TILE SERVER.txt, you will find
the URLs for a selection of Tile Map Services (TMS). Copy the URL
under the Google Satellite heading (third URL option) from the text
file and paste it into the URL bar.

d.Click Ok.

e.In the Browser panel, below XYZ Tiles, the connection Google
Satellite should now be available.

f. Display the satellite image background from Google on the map
canvas by double-clicking on Google Satellite.

g. Python script set-up1
We can set up a large number of TMS at once by using this Python script

posted in https://raw.githubusercontent.com/klakar/QGIS_resources/
master/collections/Geosupportsystem/python/qgis_basemaps.py

The scriptis also available in 3_first_steps/Other/Script XYZ TILES .txt.
Load the TMS by following these steps:
a.In the top menu, go to Plugins > Python Console.

b.In the Python Console, paste the script in the panel located at the
bottom.

c.Clickon to run the command.

1 This chapter is based on an open.gis.lab blog post: https://opengislab.
com/blog/2018/4/15/add-basemaps-in-qgis-30
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Python Console :

53>>> § Ad B
54 >>> for s

55 ... connectionType = source[0]

56 ... connectionName = source[1]

57 ... QSettings () .setValue (g fg" % (connectionType, connectionName), source[2])
58 ... QSettings () .setValue " & (connectionType, connectionName), source([3])
25 ... QSettings() .setValue & (connectionIype, connecticonName), source[d])
60 ... QSettings() .setValue 5/%3/%¥s/url" & (connectionType, connectionName), source[S])

o .- QSettings().setValue " % (connectionType, connectionName), source[&])
62 ... QSettings() .setValue % (connectionType, comnectionName), source[7])
63-... QSettings () .setValue ("g n" % (comnectionType, comnectionName), source[2])

£4 53> s GUI

[>>> iface.reloadConnections|()

d.In the Browser panel, under XYZ Tiles you will find a significant
number of TMS available.

Browser i
LESTYHO

= [ pe2 o
- 8 WMS/WMTS

= 8 XYZ Tiles

. B Bing VirtualEarth

- = CartoDb Dark Matter

- 2 CartoDb Positron

- w& Esri Boundaries Places

- w& Esri Gray (dark)

- = Esri Gray (light)

- 2 Esri National Geographic

- w& Esri Ocean

- o Esri Satellite

- = Esri Standard

- o Esri Terrain

- = Esri Topo World

- @ Esri Transportation

- = Gooagle Maps

- 2 Google Satelite

- ™ Google Satelite Hybrid

- = Gooale Terrain

- = Google Terrain Hybrid

- 3 Open Weather Map Clouds

- = Open Weather Map Temperature
- 2 Open Weather Map Wind Speed
- = OpenStreetMap H.O.T.

- = OpenStreetMap Monochrome

-~ @ OpenStreetMap Standard

- 2 OpenTopoMap

- = Stamen Terrain

- 3 Stamen Toner

- = Stamen Toner Light

- & Stamen Watercolor

- = Strava Al

- & Strava Run

- 1 Wikimedia Hike Bike Map

L % wikimedia Map
- @ wes

- & WFs

-
Mg _!
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3.6 How to deal with projections
in QGIS

By default, projects in QGIS open in WGS 84 Coordinates Reference
System (CRS), of which the EPSG code is 4326. QGIS reprojects data
"on the fly" (it was called "OTF" in previous versions). This means than
even if several layers have different CRS, QGIS will attempt to represent
them in the same extent.

Check the project’s projection

a.Inthe bottom-right corner of the QGIS interface the CRS used by the
project is displayed.

b.Click on o open Project Properties and go to CRS.

c.Inthis panel, it is possible to select the CRS that will be used by our
project.

d.Use the search bar to find a suitable CRS for your project. In this case,
we will search for "PDC Mercator".

e.Select the CRS with code EPSG:3832.
f. Click OK.

@ Project Properties | CRS %
] p

- Project Coordi System (CRS)

%, General I No projection (or unknown/non-Earth projection)

Filter [ 3 pdc 2 a
Used Ce i

Coordinate Reference System Authority ID
WGS 84/ PDC Mercator EPSG:3232

- Relations

0| | 2]

Variables C Fe Y ™ Hide deprecated CRSs

Coordinate Reference System Authority ID
= HH Projected Coordinate Systems
QGIS Server - Mercator

- WGS 84/ PDC Mercator EPSG:3349
3 \es84/PDC Mercator EPSG:3832

il Iz

'WGS 84 / PDC Mercator il

WKT
PROJCRS ["WGS 84 / PDC Mercator”,
BASEGEOGCRS [ "WGS 847,
DETUM["World Geodetic System 19

4

P'é

ELLIPSOID["WGS 847, |

¥ Datum
¥ sk for datum transformation if several are available (defined in global setting)
& =] /]

Source CRS | Destination CRS | Operstion |

4 oK Cancel | Apply Help
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Check the layer’s projection

a.0pen 3_first_steps/Layers/South_Tarawa_EAs2015_4326.shp

b.Open Layer Properties to check which CRS the layer is using
(remember, to open Layer Properties double-click on the layer’s
name in the Layers panel).

c.Goto Information. In the Information from provider section, you will
find the CRS used by the layer. Click OK.

@ Layer Properties - South_Tarawa_EAs2075_4326 | Information

Q : 2 i -
Information from provider i
o Information 1 =

Name South Tarawa_EAs2015_4326
Path Cilser Jive - SPC
fraining q
Storage  ESRI Shapefile
Comment
Encoding  System
Geometry Polygen (MultiPolygen)
CRS  EPS5G:4326 - WGS &4 - Geographic 2
Extent 5 1.
Unit  degrees
Feature count 203

: 173.1647309999599891,1.3933150000000001

Identification L |

o e &
LIL] 1

Identifier
Parent Identifier
Title

Type

Language

) A Abstract
Categories
Keywords

Extent

CRS
Spatial Extent
Temporal Extent

Acca =

- Style - 3 0K Cancel | Apply | Help |

Change the layer’s projection

a.0pen 3_first_steps/Layers/KIR_IID_4326.shp, which corresponds
to the island boundaries for Kiribati.

You will notice that two groups of islands are displayed on the opposite
sides of the map. This is because the International Date Line crosses
through the middle of Kiribati's geographical extent. The default QGIS
CRS, WGS 84, is centered on meridian 0, but our map needs to be centered
onmeridian 180. To solve this problem, we are going to reproject our layer
into anew CRS.
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b.On the Layers panel, right-click on the layer's name and go to Export
> Save Features As...

Layers ﬂx
« @ ® T &~8 &0

: {2) Zoom to Layer

Zoom to Selection
:‘?: Show in Overview
Show Feature Count
Copy Layer

Rename Layer

[ Duplicate Layer
[ Remove Layer...

[ Open Attribute Table
// Toggle Editing
Filter...

Set Layer Scale Visibility...
Set CRS 4

. Save Seletted Features As..,

Styles
. Save as Layer Definition File...
Properties...
Save as QGIS Layer Style File...

c.In Format make sure that you select ESRI Shapefile file type.

d.Next to File name, click on to open the file explorer and select
the name and location of the new layer.

e.Next tothe CRS bar, click on to open the Coordinate Reference
System Selector.

f. In the Filter bar, type: 3832

g.Select the WGS 84 / PDC Mercator CRS in one of the panels below
and click OK.
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{3} Coordinate Reference System Selector x

Select the coordinate reference system for the vector file. The data points will be transformed from the layer
coordinate reference system.

Filherl Q 3832 | 1 &

Recently used coordinate reference systems

Coordinate Reference System Authority ID

WGS 84 / PDC Mercator EP5G:3832

4| | ﬂ
Coordinate reference systems of the world [~ Hide deprecated CRSs

Coordinate Reference System Authority ID

\WGS 84/ PDC Mercator :

=l Transverse Mercator
DGMYS / Indonesia TM-3 zone 47.2 EPSG:23832

MNAD_1983_HARN_Adj_WI|_Racine_Meters EPSG: 103832
4| | i

Selected CRS IWGS 84 fPDC Mercator

Extent: 98.69, -60.00, -68.00, 66.67
Proj4: +proj=merc +Hon_0=150 +k=1 +x_0=0 +y_0=0
+datum=WG584 +units=m +no_defs

h.Back on the Save Vector Layer as... panel, click on the OK button.

i. Change the project’s projection to CRS PDC Mercator EPSG:3832 by
following the steps explained at the beginning of the chapter.

j. On the map canvas, the islands will be displayed properly, as the
projection has been centered on the Pacific region.

Layers 5 X
o [ ® T &~ AL

™1 KR IID REPROJ 3832

= [l KR_1ID_4326
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3.7 First basic enumerator map
layout

The objective for this section is to create an enumerator map for Lilongwe
(Malawi), for one of the Enumeration areas (e.g. EA 21053008). Before
we start working with the map layout, we are going to prepare the map
in a blank project.
a.0pen a new QGIS session or a new project by clicking on .
b.Load 3_first_steps/Layers/Lilongwe_EA_2018_4326.shp

c.Set atransparent fill style and white buffered labels for the EA codes
(see Sections 3.2 and 3.3).

d.Add a Google Satellite background from XYZ Tiles.
e.Save the project in 3_first_steps/ folder.

f. After following the steps above, our map should look similar to the
image below.

.’- 21[’5“25 “ .
RO 1051028
X
> 3

}21051039]

21053008]

-]
¥
Ca21053006]

3.7.1 Create a new print layout

a.Toopenanew layout, click on ,or, inthe top menu, go to Project
> New Print Layout.

b.Give the layout a name, then click OK and the Print Layout interface
will appear.
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3.7.2 Page properties

a.Right-click on the blank page and click on Page Properties...

Undo Move Items
Redo

Remove Page

b.Go to the Item Properties tab located in the menu on the right side
of the screen.

c.Go to Size and select A4 from the drop-down menu.
d.Go to Orientation and select Landscape.

e.In Background, select a colour for the page background.

Item Properties I Layout | Guidesl

Itern Properties E X
—Page Size
Size [aa -] &
Orientation Iundsmpe LI @y

width  |297.000 = €&

Height  |210.000 =t

I Exclude page from exports @,

Background ha

Throughout the following steps, do not forget to save your changes
regularly by clicking on
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3.7.3 Add a map

a.To add a map canvas, click on .

b.Draw a rectangle where the map will be located.

c.Using , it is possible to select the map canvas (and any other
element created on the layout) to drag or resize it.

d.Use to move (zoom and drag) the content inside the map canvas
and to center the map according to your preferences.

e.0n the right side of the Print Layout interface, you will find various
menus organized in different tabs.

f. With the map canvas selected, click on Item Properties. Within this
menu we can configure settings such as the size, the scale or the
layers displayed in the map, among others. We will go through this
menu in greater depth in the following chapters of the manual.

g.If you want to copy the map extent from the main QGIS interface
to the print layout, go to the Item Properties tab, and in the Extents
section, click on Set to map canvas extent.

h.If you want to copy the map extent from the main QGIS interface to
the print layout, go to ITEM Properties and click on
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Item Properties | Atlas | F.a*,rmrtl
[temn Properties & X
Map 1

o2 er mE =

¥ Main Properties il

Scale |278200 <

=

Map rotation |0.00 ° - €L

CRS [Use project CRS -] &l

¥ Draw map canvas items

¥ Layers

I Follow map theme I(none} j

I Lock layers LI L =8

I™ Lock styles for layers —

¥ Extents

X min [172.781

Y min [1.232

X max |173.302

Y max |1.488

b I Controlled by Atlas
P Grids

3.7.4 Add a title
a.To add a new title, click on .

b.Draw a rectangle where you want the title to be located.

c.Go to Item Properties and type your desired title in the Main
Properties section.
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Item Properties  Atlas  Layout  Guides

ltern Properties ¢
Label

¥ Main Properties

Enumeration Area Map - 2020 Census
EA:21053008

[] Render as HTML

Insert an Expression...

d.In Appearance, select the font type, the size, the colour and the
alignment of the text.

3.7.5 Add a scale bar

a.Clickon to add a scale bar.

b.Draw a rectangle where you want the scale bar to be located.

c.Inthe Item Properties menu, it is possible to configure the settings of
the scale bar, such as the style, the units or the number of segments.

3.7.6 Add an image
a.Click on to add an image. In this example, we are going to add
a generic logo next to the title.
b.Draw a rectangle where you want the image to be located.

c.Go to the Item Properties menu. In the Main Properties,
click on .

d.Add the image saved at 3_first_steps/Images/QGIS logo.jpg and
click Open.

3.7.7 Add a north arrow
a.Click on to add another image.

b.Draw a rectangle where you want the north arrow to be located.

c.Go to the Item Properties menu. In the Search Directories section,
you will find a screen displaying SVG objects including different
models of north arrows.
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d.In the SVG Parameters section, it is possible to set the fill and the
outline settings.

3.7.8 Add a legend

a.Click o to add a legend.

b.Draw a rectangle where you want the legend to be located.

c.Go to the Item Properties menu. In the Legend Items section,
uncheck Auto update to manually control the contents of the legend.
You will notice that the controls underneath the preview panel are
now active.

¥ Legend Items

[] Auto update UEdaEeAI.l

|| Lilongwe_EA_2018_4326
v ¥ Bing Aerial

v ia|@ |=|[#] 2] ¥ EE
Oo

nly show items inside current atlas feature

d.To delete one of the items, select it and click on .

e.Either double-click on the item or click on to change the text of
the item and make it more succinct.

() Legend Item Properties *

Itemn text
|EA Boundaried

oK Cancel
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3.7.9 Export/Print the map

Once you are happy with the layout, which should look something like
the following map, you are ready to export the map.

Enumeration Area Map - 2020 Census
Q G I S EA:21053008

21051050

— — — = [ £A boundanes

a.To directly print the map, click on .
b.To export as image, click on .
c.Toexport as SVG, click on .

d.To export as PDF, click on .

To learn more about layouts, go to: https://docs.qgis.org/3.4/en/docs/
user_manual/print_composer/index.html
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POINT LAYERS: h

HOUSEHOLD .
LOCATIONS

(BASIC VECTOR ANALYSIS) :

4.1 Import point layers from
different data sources

Statistical sampling frames are generally often constructed from
population or agricultural censuses. Information on the location of
enumeration areas or of a household has become increasingly geo-
referenced in digital format. If the units are enumeration areas, the list
of statistical units can be easy to produce. Building or updating a digital
layer of EA boundaries may require significant investment for statistical
institutions and ministries of agriculture. In the case of household surveys
or agricultural surveys, this allows EAs to be defined on the basis of digital
maps. This facilitates the construction of digital sampling frame and
having a point layer.

Point layers are mainly used in censuses and surveys to represent
households (referred to from now as "HHs") or facilities like schools,
hospitals, etc. These point locations are commonly collected using GPS
units, tablets or smartphones, generating different file formats depending
on the device and/or the application used.”

In this chapter, we will examine how to load a point layer generated
with either a GPS unit or a computer-assisted personal interview (CAPI)
application into QGIS. In both cases, before starting to work with the file,
we must determine:

+ the CRS that has been used for the data collection;

+ the units and the format used to express the points’ locations, making
sure that we use ones that QGIS can "read". For instance, using WGS
84,the CRS used in GPS, we have to ensure that the coordinates are
expressed either in decimal degrees or in degrees/minutes/seconds
to avoid errors when plotting the points.
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4.1.1 CAPI: Delimited text file (.csv)

This section will explain how to import and plot GPS data from a CAPI
database. QGIS does not import tables in Excel format (.xIs or .xIsx
extensions). You will first need to save your tables into CSV (MS-DOS)
format.

a.Toload the table into QGIS, in the top menu go to Layer > Data Source

Manager or click on .

b.On the left side of the menu, select Delimited Text.

c.Go to the File name panel and click on ;’l to open the file explorer.
d.Open 4_point_layers/Tables/MOZ_HHlocations.csv

e.In File Format, select the CSV (comma separated values) option.

f. Under Geometry Definition, select the Point coordinates option
and select the fields corresponding to the latitude and longitude
coordinates inthe X field and Y field panels. Make sure that the DMS
coordinates option is unchecked as our coordinates are expressed
on Decimal Degrees, not on Degrees Minutes and Seconds format.
For Geometry CRS, select EPSG:4326 — WGS 84.

g.Click on Add and then on Close.

(2 Data Source Manager | Browser | Delimited Text x
2 | Fiename 615 manual_global version\l PDATED CHAFTERS\4_point layers\TablesMOZ_HHlocations.csv @ | |...| I
Layer name |MOZ_HHlocations | Encoding lsystem >
”~
3

(® CSV (comma separated values)
© Regular expression delimiter

() Custom delimiters

P Record and Fields Options

¥ Geometry Definition

(®) Point coordinates % field |x_lon v-‘

) wiell known text (wKT) ¥ feld |y lat v/

(O No geometry (attribute only table) 5 ID DMS coordinates I

Geometry CRS 6 | |epsci435 - wes 54 -l P,!f,

¥ Layer Settings

[ Use spatial index [ Use subsetindex Watch file

Sample Data
OBJECTID_1 x_lon y_lat fal
1 241464 33.74621367 -25.11362546
2 241465 3374608744 -25.11353879 ~
v

The corresponding cloud of points will be displayed on the map canvas.
Note that this layer is not a proper layer; QGIS is drawing the points "on the
fly" by reading the coordinates from the table. This means that, although
the points are displayed, it is not possible to undertake any editing, like
generating or deleting points, for example. To resolve this, we will export
the table into a shapefile.
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h.Inthe Layers panel, right-click on the "layer" and go to Export > Save
Features As...
i. In Format, select ESRI Shapefile.

j. Clickon E and select the location where the shapefile will be stored
(4_point_layers/Layers/ is the recommended path).

k.In CRS, ensure that EPSG:4326 — WGS 84 is selected.

I. Click on OK.

() Save Vector Layer as... X

1 Format |ESR_I Shapefile _'_I
2 File name l)bal version\UPDATED CHAPTERS\4_point_layersiLayers\MOZ_HHloc_fromtable_4326,shp €3 .. |

Layer name l
3xs |EPsG:4326 - wes 84 =l il
Encoding UTF-8 | =

™ Save only selected features

¥ Add saved file to map
P Select fields to export and their export options

¥ Geometry

Geometry type

Automatic ;i

™ Force mul ti-type

™ Indude z-dimension

p [ Extent (current: layer)
¥ Layer Options

RESIZE {NO

sHPT |

L

P Custom Options

4 0K I Cancel | Help |

m. Load a Google Maps or Satellite background to verify that the HH

locations are displayed correctly.
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4.1.2 GPS unit (example for Garmin Etrex) (.gpx format)

Garmin Etrex 10/20/30 models can be connected via USB to your
computer and GPS points can be imported using the .gpx format, which
can be opened directly in QGIS.

a.To load the .gpx file, in the top menu go to Layer > Data Source

Manager or click on .

b.On the left side of the menu, select Vector.

c.Go to the File name panel and click on| -- | to open the file explorer.
d.Open 4_point_layers/Etrex/HHlocations_GPS.gpx

e.Click on Add.

f. In the Select Vector Layers to Add... panel select the waypoints
option and click OK.

(2 Select Vector Layers to Add... X
Layer ID | Layer name /| Number of features Geometry type
3 route_points 0 Point250
; routes 0 LineString250
track_points 0 Point25D
tracks 0 MultiLineString230
)

Point250

2 0K I Select All ¥ Add layers to a group Cancel |

g.Close the Data Source Manager.

h.If the new cloud of points does not appear on the map canvas, in the
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Layers panel right-click on the HHlocations_GPS layer and select
Zoom to Layer.

i. Load a Google Satellite background to check that the GPS waypoints
are displayed correctly.

Layers X
[v@®Ta-Fa0
E] [l HHlocations_GPS

: © HHlocations GPS waypo...
= [7] ¥ Google Satellite

Note that this layer, as in the previous example with .csv files, is not stored
as a shapefile. This limits the operations that can be conducted within
the QGIS environment.

j. To export this layer into shapefile format, follow the same steps as
that for exporting .csv files into .shp, and save it in 4_point_layers/
Layers/

4.2 Edit point layers

4.2.1 Create/Delete features

a.0pen a new project||_|and load 4_point_layers/Layers/HHFrom_
GPS_4326.shp into the map canvas.

b.Open a satellite image background. This will be useful while we edit
the layer.

When editing a layer, it is recommended that you make a copy of it and
modify the copy instead of the original. This way, if you make a mistake,
like erasing geometries by accident, the original file will remain as a
backup to recover the lost data.

c.Make a copy by exporting the layer into 4_point_layers/Layers/ and
name the layer HHFrom_GPS_4326_EDITED.shp, for example.
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d.Remove the original shapefile from the Layers panel by right-clicking
on the layer and selecting Remove Layer...

e. Seleot HHFrom_GPS_4326_EDITED in the Layers panel and click
on to start the editing session. You will notice that some of the
controls of the Digitizing Toolbar are activated and that the pencil
symbol appears next to the label in the Layers panel.

VA: B
 WAREYS

Layers E X

A=Y -

“ [«  |HHFrom GPS 4326 EDITED
Ei =) Google Satellite

At this point, we want to add some plots that are hypothetically missing
from the GPS dataset.

f. Zoom to the location where you will plot the new location.

g.Click on @95 . You will notice that your cursor changes from %
to {;'-}

h.Place the cursor over the new point location and click.

HHFrom_GPS 4326 EDITED - Feature Attributes ﬂ
| Actions |
ele fuuLL =
time {nuLL
magvar |MuLL

geoidheigh |MULL

name {POINT 01 a

cmt [

desc | it 5
src |woee

link1_href | vois

link1_text |nwis

link1_type |muis

link2_href | Vol
lnk2 text |nois ]

0K I Cancel |
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i. Fill at least one of the fields in the Features Attributes panel and
click OK.

j- Repeat the process with some more points and click on to save
the changes.

k.To stop the editing session, click again on .

4.2.2 Move features

There are two ways to move a feature in QGIS. The first way is to use the
Advanced Digitizing Toolbar.

a.Right-click on the top menu, and in the Toolbars section, select
Advanced Digitizing Toolbar. This toolbar (below) will be aggregated
to the top menu with all the controls deactivated.

5% e S -

b.Click on to start the editing session. You will notice that some
of the controls in the toolbar will be activated.

c.Clickon . Your mouse cursor will change to this symbol —|— i

d.Click on the point you would like to change, then move the cursor to

the new location and click for a second time. The point will appear
in its new location.

e.Clickon E to save the changes.

The second method to move points uses the Vertex Tool, which is
located in the Digitizing Toolbar.

a.Click on and your mouse cursor will change to —I— .

b.Move the cursor over the point you wish to move, and you will see
that the cursor will change to -¢- .

c.Click on the point and your cursor will change to '*‘ i

d.Move the point to its new position and click to place it.

e.Click on ¥4 to save the changes.

These two methods are very similar as they both use the same sequence:
left-click + move feature + left-click.

4.2.3 Modify attribute table

In this subsection, you will keep working with the HHFrom_GPS_4326_
EDITED layer.

a.Select the layer in the Layers panel and open the Attribute Table by
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clicking on located in the top menu.

The other way to access the Attribute Table is by right-clicking on the
layer in the Layers panel and selecting Open Attribute Table.

Layers & X
L3 m 'i,Y euvg_:tll

=[] ‘HHFrom GPS 4326 EDITED
=8 i Google Satellite

:}::' Zoom to Layer
Zoom to Selection
Show in Overview
Show Feature Count
Copy Layer

Rename Layer

Duplicate Layer
L] Dup y
Ll

Bemove Layer...

| Open Attrikgte Table
¢ Toggle Editing
Filter...

Set Layer Scale Visibility...

Set CRS k
Export r
Styles »

Properties...

Notice that the Attribute Table contains several fields but all of them are
empty. They are not required for this exercise, so we will remove all of
them except the field Name.

b.To start the editing session, click on . This control can be found
in both the main QGIS and Attribute Table windows.

c.In the Attribute Table, click on in the menu ribbon at the top of
the window.

d.Select the fields to delete in the Delete Fields panel and click OK.
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() Delete Fields X
ele
time
magvar
gecidheigh

cmt

desc

o
link1_href
link1_text
link1_type
link2_href
link?2_text
link2_type

3]
3]
HH
|
i3]
5]
iz
is|
i3]

oK | Cancel

e.Click on to save the changes. As a result, the Attribute Table
now contains only the field Name.

f. With the editing session still activated, we can modify the cells in the
Attribute Table. In this instance, we will randomly populate some
names in the field Name to test how it works.

Q HHFrom_GPS 4326 _EDITED :: Features Total: 1060, Filtered: 1060, Selected: O — [m] *
/2B c|m BeEERTELP BERE|S @
|-bc name J =£| |-bc name L! Update All | Update Selected

name i’

1 John

2 Maria

3 Jane

4 Thomas

5 [l a

=
Y Show All Features,, - F

g.Click on and select one of the points on the map canvas and the
Identify Results panel will be displayed.

h.Go to Actions. If the editing session is activated, the option Edit
feature form will be available (when the editing session is deactivated,
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the option displayed is View feature form).

ldentify Results
= (58 EF 3 | @ | B q‘:.g i
Feature Value
= HHFrom_GP5_4326_EDITED
=} Title
EI (Derrved)
(clicked coordinate X) 167.113508
- (clicked coordinate ) -15.629978
- Feature ID 23
e K 167113483
Y -15.629958
i Ei 0
B (Actions)
- | Edit feature form
- name
Mode ICurrent layer LI I Auto open form
Viewr ITFEE 'I Help |

i. Click on Edit feature form, fill the fields appropriately and click
OK. The modifications undertaken in the Edit Feature Form will
be reflected in the Attribute Table. Then click on to save the

changes.
HHFrom_GPS_4326 EDITED - Feature Attributes n
Actions
name IJessica €
OK Cancel
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j- Go back to the Attribute Table. Make sure that the editing session
is activated and then click on to create a new field (column) in
the Attribute Table.

k.In Name, type a name for the field.

I. In Type, we will define the type of data the new field is going to store.

Whole number for data like HH size, number of rooms in the dwelling or
questionnaire codes.

Decimal number for data that need the use of decimals like percentages
or rates.

Text for data like names or occupancy status.

Date and Date & Time to store data like date of the interview or date of
birth.

m. Create two fields: one for occupancy status named Occupancy and
the other for the number of people living in the HH named HHsize.

() Add Field * Q@ Add Field %

Name IHHsize Mame IDccupancy

Comment || Comment |

Type IWhoIe number (integer) ;I Type ITex't (string)} ;I

Provider type integer Provider type string

Length |4 s | Length |15 =
0K I Cancel | 0K | Cancel |

n.Populate some rows using Edit Feature Form and the Attribute Table
and click on to save the edits.

4.2.4 Join attributes by location (spatial join)

We are going to add some information to the GPS points’ attribute
table using the enumeration areas layer. The information is going to
be transferred from the polygon layer to the point layer using a spatial
relationship.

a.0pen a new project and load 4_point_layers/Layers/MOZ_
HHlocations_4326.shp and 4_point_layers/Layers/MOZ_EA_
example_4326.shp into the map canvas.

b.In the Layers panel, place the point layer above the polygon layer to
allow the visualization of both layers.
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c.In the top menu, go to Vector > Data Management Tools > Join
Attributes by Location.

d.In Input layer, select MOZ_HHlocations_4326.shp, the point layer
that is going to take the information from the polygon layer.

e.In Join layer, select MOZ_EA_example_4326.shp, the layer that is
going to provide the information.

f. In Geometric predicate, select within.

g.In Fields to add, click on and select the fields you want to add
into the point layer and click OK.

() Multiple selection x
CodProv Select Al
Provincia
CodDist Clear Selection

Distrito
CodPost Toggle Selection
Posto
CodLocal
Localidade
CodBairro
Bairro
CodM1
MaomeM1
CodM2
MaomeM2
CodM3
MaomeM3
CodEA

dali

Cancel

RRERREREREREREERE

h.In Joined layer, click on and select the location for the new
point layer and its name (4_point_layers/Layers/MOZ_HHlocations_
ADDED_DATA_4326.shp, for instance).

i. Click on Run.
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(2 Join Attributes by Location X

Parameters I Log I

Input layer ]

|" HHFrom_6PS_4326_EDITED [EPSG:4326] | _| il
I™ Selected features only

Jaoin layer 2

[ Enumareas_4326 [EPSG:4326] =l .| 2]

™ Selected features only

Geometric predicate 3

I intersects I~ overlaps

™ contains ¥ within

" equals I crosses

™ touches

Fields to add (leave empty to use all fields) [optional] 4

Iﬁ elements selected _|
Join type

ICreate separate feature for each located feature (one-to-many) ;I
™ Discard records which could not be joined

Joined field prefix [optional]

Joined layer 5
|Z:!G]SIQG]S manual_pacific version/4_point_layers/Layers/HHFrom_GPS_ADDED_DATA_4326.shp

v Open output file after running algorithm

Unjoinable features from first layer

|[Skip output] _l

™ Open output file after running algorithm

| 0% Cancel |
Run as Batch Process.‘.l 6 Run Close | Help |

j- Inthe Layers panel the new point layer will appear as a Joined layer.
Check in its Attribute Table to ensure that the new fields from MOZ_
EA_example_4326.shp have been added.
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5 POLYGON LAYERS:
ENUMERATION
AREAS
(BASIC VECTOR ANALYSIS)

5.1 Create a new polygon layer:
Digitize new features

First, we will prepare the project file so that we can undertake the exercise.

a.0pen a new project || and load 5_polygon_layers/Layers/MWI_
HH_EAcode_4326.shp into the map canvas.

]
b.Load a satellite background underneath the point layer. This will be . f
useful when delineating the enumeration area (EA) boundaries. N
The HH location layer contains a field with the EA codes; this will help us N
to determine the boundaries of each EA. .
. N |
c.In the Layers panel, open the Layer Properties menu and go to " ¥ 5 an
Symbology. ¥,
. N N
d.In the first top drop-down menu, select Categorized. . N ..
e.In Value, select the EA_CODE field and click on Classify. Note that o L .. o
) . ) ) . . N
the points are displayed using different colours depending on their N N N l. .
EA code. L . " » ¥
N by a2
o e Ny :‘
N a¥un
n L~
n N T
a "
N |
| N N,
a L " N A
N N
N ... ....
N .. ..
... [ |
| N N
N N "
o, » san
. an e
| |
N N " 'R L o
L N
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... N N
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(2 Layer Properties - HH_EAcode_4326 | Symbology X

I Categorized | 1 j

Information Value |cEAD | 2 | ﬂ
Symbol e H
Color ramp Random colors |'|
Symbol  |Value  |Legend -
° 7001 110101
. 110102 110102
e 10103 110103
° 10104 110104
° 110105 11010
® 110106 110106
Fed: e 10107 110107
° 110108 110108
Attributes Form 5 e B
° 10170 110110
° e 110
. . o1 110112
Aaaton ° 110113 110113
® 10114 110114
Firtiosss ® 10115 110115
o 110116 110116
° 1017 110117
, . ° 1011 110118
By . 10118 110119
) ° 10120 110120
sl ° ozt 101z
° 122 110122 |
adata

ﬁ Dependencies il E] M‘ Advanced -
i 4 | oK I Cancel | Apply Help

The next step is to create a layer from scratch that corresponds to the
EA boundaries.

g.Click on or, in the top menu, go to Layer > Create Layer > New
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Shapefile Layer...

h.In File name, click on to set the name and the location of the new
shapefile (e.g. 5_polygon_layers/Layers/EnumAreas_4326.shp).

i. For Geometry type, select Polygon.
j. Forthe CRS, choose EPSG:4326 — WGS 84.

k.Using the New Field section, we will create a field with Name: eaid,
Type: Whole number, and Length: 10. Then click on Add to Fields
List.

(2} Mew Shapefile Layer >
File name 1 |polyg|:=n_layers\Layers‘\EnumAreas_4326.shp a _I
File encoding [uTF-8 =
Geometry type 2 |'::J' Polygon j
I Include Z dimension ™ Include M values
[EPSG:4326 - WGs 84 =1 2
~Hew Field 3
Mame Ieaid|
Type |123 Whole number j

Length |1E} Precision

[ Add to Fields List |

—Fields List
Name Type Length Precision |
id Integer 10

15, Remove Field |
4 OK | Cancel | Help |

I. Click OK and the layer will be added to the Layers panel (there will be
no polygon displayed because the layer is still "empty").

m.Select the layer in the Layers panel and click on to start the
editing session.

n.Click on to add a new polygon. The mouse cursor will turn into a

.Remember that even when you are using the Digitizing tool, you

can zoom in and out on your map by rolling the mouse wheel, and

you can pan around by holding down the mouse wheel and dragging
around in the map.

o.Trace the EA boundary by clicking along the limits of the EA. Use

61



QGIS FOR DIGITAL CARTOGRAPHY IN CENSUSES AND SURVEYS | POLYGON LAYERS: ENUMERATION AREAS (BASIC VECTOR ANALYSIS)

natural and artificial features to guide your demarcations.

p-Right-click to finish drawing the polygon, and the Feature Attributes
dialog will be displayed. Fill the fields with the appropriate information

and click OK.
EnumAreas_4326 - Feature Attributes
Actions
d |1
eaid |21079049
oK I

g.Create more EA polygons by following the steps explained above.
Do not forget to frequently save your changes to the layer by clicking

on B}

5.2 Snapping

The snapping tool allows the user to snap objects to each other during
the Digitizing process. This is a time-saving tool, which also reduces the
number of topology errors (gaps and overlaps between polygons).

Next, we will clean the topology of the layer we have just created. Given
that we did not use the snapping tool when creating our first polygons,
the polygon boundaries do not match to each other; therefore, the layer
looks similar to the following image.
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a.lf the Snapping Toolbar is not available in the top menu, right-click
on the top menu ribbon and select Snapping Toolbar in the Toolbars

section.

cé |12 Hpx = \r’ v

- -

b.Click on to enable/disable the snapping tool.

c.Click on to select in which layers the snapping tool is enabled:
All Layers, Active Layer or Advanced Configuration. Select Active
Layer as this is the simplest option and will make learning how to
use this tool easier.

d.Click on| . |to select whether the snapping tool works for Vertex,
for Segment or for both Vertex and Segment. Select the third option:
Vertex and Segment.

e.Use this menu |12 x| to set the Tolerance of the
snapping tool. We can increase/decrease the tolerance using either
pixels or map units. It is a good idea to conduct some trials to make
sure that you have configured the tolerance to an appropriate level.
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f. Click on to enable Topological Editing (when using this tool,
features that share a vertex will be modified at the same time when
you move this shared vertex). This is very useful to delineate and
modify the boundaries between EA polygons.

g.Click on to enable/disable the Snapping on Intersection. This
tool allows you to snap intersections that do not have a vertex.

5.3 Editing (delineating, attributes)

Now that the snapping tool is enabled, we will clean and improve the
existing polygons, making sure that the neighbouring polygons share
clean and clear boundaries.

a.In the Layers panel, open the Layer Properties menu and go to
Symbology. Click on Simple fill.

b.Reduce the Opacity to 50% to allow the satellite background to
be visualized and set a high contrast colour for the Stroke. Being
able to clearly see the polygons’ boundaries helps immensely when
correcting any errors.

() Layer Properties - Enum/Areas_4326 | Symbology X
| = single symbol Ed|
43 source
€3 Labels
b
F iagrams
a
‘0’ 30 View il _l il EI _I _]
E Source Fields Symbol layer type| Simple fill [
Attributes Form Fill color e
i Filstyle | [ Solid i [ =5
EYT |- | S <
@ Actions Stroke width il].zﬁl]l][IEI a j !Ml\l\meter j ‘_%I, =
5) i -
- Stroke style I Solid Line Ll @,
Display E
Joinstyle [T Bevel e =
4 Rendering
¥ Layer Rendering
v es T
e Opacity - | 50.0% @ = |
E Metadata i d Layer Feature
Blenciod mods Normal ;J!Normal ;I
E Dependencies I Draw effects |
Legend ™ Control feature rendering order _I
[ QGis Server Style - oK concel | appy | hep |
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c.Inthe Laeirs panel, select EnumAreas_4326.shp and start an editing

session

d.Click on to activate the Vertex Tool. You will notice that the
polygons light up in red when the cursor is above them.

e.Move a vertex: Select the vertex by clicking on it. Move the cursor
close to a different vertex or line where the vertex will be relocated;
the vertex will be "attracted" and will match perfectly. Click again to
place the vertex in its new location.
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f. Create a new vertex: When hovering the cursor over the edge of
the polygon, a suggested new node will appear in the centre of the
segment. Click on it and fix it to the new position.

g.Delete a vertex: Select the vertex by holding Shift and clicking on it
or by clicking and dragging a rectangle around one or more vertex.
When the vertex is selected the colour changes to blue. To delete the
selected vertices, press Delete.

h.Lock a feature before editing: We can lock a feature for editing by
right-clicking on it. Once it is locked, the editing operations will be
applied only to this polygon. This is very useful when editing several
layers close to each other. In this type of situation, the selection
and modification of vertices and segments can be difficult and will
force you to work with the mouse and the zoom to accurately select
a specific vertex.

Now we will drag/create/delete vertices to "stitch" together the boundaries
between the EA polygons. Use the satellite image background to better
define the boundaries using roads, streets and natural landmarks where
possible.

i. Do not forget to save edits in the layer by clicking on E! .
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5.4 Split/Merge enumeration
areas: Best management
practices (code system,
delineation)

In this exercise, we will analyse the EA framework and calculate the
number of HH contained within each polygon. Then we will update the
layer by splitting and merging polygons to meet the condition that each
EA must contain between 120 and 150 HH.

a.0pen a new QGIS session or a new project by clicking on .

b.Load 5_polygon_layers/Layers/HH_NOcode_4326.shp and MWI_
Lilongwe_EA_4326.shp layers.

c.Load a satellite image background.

To count the number of HH within each EA (the number of points within
each polygon) we will use the Count Points in Polygon tool.

d.In the top menu, go to Vector > Analysis Tools > Count Points in
Polygon tool.

e.In the Polygons section, select MWI_Lilongwe_EA_4326.shp

f. In the Points section, select HH_NOcode_4326.shp

g.In the Count field name, type HHnum

h.Leave the Count section blank; the tool will create a temporary layer,
which is sufficient for our needs at the moment.

i. Click Run, and when the process is finished, Close the tool.
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(&) Count Points in Polygon >

Parameters I Log |

Polygons 1

| 2 MwiI_Lilongwe_EA_4326 [EPSG:4326) ] ] ‘_@_J
I selected features only

Points 2

| © " HH_MOcode_4326 [EPSG:4326] ~] ] ﬁ]

™ Selected features only
Weight field [optional]

| i
Class field [optional]

| &l
Count field name 3

iHHnurn|

Count 4

I[Create temporary layer] _]

v Open output file after running algorithm

| 0% Cancel |
Run as Batch Process.. | 5 Run Close | Help |

j. Alayernamed Count will show in the Layers panel. Open its Attribute
Table and check that the HHnum field is displayed therein.

Using the HHnum field we are now able to assess which EA polygons
need to be adjusted to meet the EA size conditions. The EAs containing
more than 150 HH will be split into smaller EAs, whereas the EAs with
less than 120 HH will be merged with other adjacent polygons.

Itis also necessary to create a new field to store the new EA codes for this
updated EA framework. Rather than creating completely new codes, we
will add a digit to previous EA codes to indicate the EAs that have been
split (if we expect to split one of the EAs in more than 10 parts, then we
will need to add two digits). For instance, after splitting the EA 21048001,
the resulting two new EAs will be coded as 210480011 and 21048001
respectively. If EA 21055010 does not need to be split, it will be simply
coded as 210550101.

a.Go to the Count layer's Attribute Table and open the Field
Calculator by clicking on @

b.Check the option Create a new field.

c.In Output field name, type EA_2020
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d.In Output field type, select the Whole number (integer) option.
e.In Output field length, type 10

f. In the Expression panel, type "EA_CODE" || ‘1’

g.In Output preview, check that there are no error messages.

h.Click OK and check the attribute table to ensure that the field has
been correctly generated.

() Field Calculater x

™ Only update 1 selected features
[¥ create a new field il ™ upd: disting field

™ create virtual field
e
cinidire Ttk b ey 3 EIL &
Output fiddlength [10 =] preason  [5 =4

Expression | Function Editor |

o Q search. Shaw Values =
T e e ) group field
— — Date and Time -] )
Rpper ) 2 1D =) Fields and Values DOUIEIE e Hekl et
hUIL: Right-Clitk on field name to open context
123 OBJECTID menu sample value loading options.
sbc REG_NAME o
otes
123 REG_CODE
abe DIST_NAME Loading field values from WFS layers isn't
sbe ADM_NAME supported, before the layer is actually =
“abc ADMCTVEE vakues [ O search..
-abc TYPE_NAME
-abc ADM_STATUS All Unique 10 52mples |

~abc LABEL_NAME

-abc ADM_DESIGN

-abc DIST_CODE

-abc EA NUMBER

-abc TA_CODE

-abc TA_NAME

123 HHnum

B Fuzzy Matching

Output preview: '210850171' 6 [+ General B

(i} You are editing information on this layer but the layer is currently not in edit mode. Tf you cick OK, edit mode will automatically be turned on.

7 oK Cancel Help

i. Inthe Layers panel, right-click over the Count layer and go to Export
> Save Features As... and save it as 5_polygon_layers/Layers/
MWI_Lilongwe_EA_2020_4326.shp

We now have all the elements to start the updating process. From this
point onwards, all the edits (splits, merge and recoding operations) will
be done to MWI_Lilongwe_EA_2020_4326.shp

j- To prevent unwanted changes in the original layer, MWI_Lilongwe_
EA_4326.shp, we will remove it from the Layers panel by right-
clicking on the layer and selecting Remove Layer. Do not forget to
save the changes to your project frequently by clicking on .

Split EA polygons

a.Set the style of the layer with a transparent fill so that the satellite
layer is visible underneath the polygon layer.

b.Toggle the editing mode for the layer MWI_Lilongwe_
EA_2020_4326.shp
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c.0Open the Attribute Table and sort the rows by HHnum field by
clicking on the field heading. Select an EA with more than 150 HH
(e.g. EA 210550331 with 3071 HH inside) and click on to zoomto
the selected polygon. The EA polygon will appear in the map canvas
highlighted in yellow.

d.When splitting polygons, we will need to use to select the
polygons and %to clear the selection. Remember that before we

start selecting the features from a layer, it is necessary to select the
target layer in the Layers panel.

For example, for the EA 210550331, we need to divide the polygon into
two parts in order to meet the EA size requirements (120-150 HH). At
the same time, we must have in mind that the limits of these new EAs
need to be easily identifiable on the ground.

e.Select HH_NOcode_4326.shp in the Layers panel and click on the
tool Select Features by Polygon (click on the arrow next to the L%

button to display the drop-down menu and click on E‘a)

- 1% Select Features by Freehand

‘%4 Select Features by Radius

f. Delineate a polygon by clicking consecutively to surround the points
that will be included in the new split. Then right-click to finish the
selection process.
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g.The selected points will be highlighted in yellow. At the bottom of

the interface, a message will appear indicating the number of points
selected. There are 149 points selected with clear boundaries for our
drafted polygon; this means that we can proceed with the polygon

splitting process.

149 feanres] selecied on Liyes e iOrvode 2t Comdese [33 7757, w0770

h.Select MWI_Lilongwe_EA_2020_4326.shp, make sure that the
editing session is activated, and click on the Split Features
button % located in the Advanced Digitizing Toolbar. Then trace
theline that will cut the polygon in two parts by clicking consecutively
on the left button. Click on the right button to finish the new boundary.
When delineating the new boundary, make sure that the start and
the end points of the line are out of the polygon that we want to split.
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i. Now that the EA has been divided into two features, we will double-
check the number of points contained inside the new EAs. Select the
point layer in the Layers panel, select and right click onto the
new polygon. Select the polygon MWI_Lilongwe_EA_2020_4326.
shpinthe dialogue displayed. All the points within the polygon will be
automatically selected. Check the number of points in the message
located at the bottom of the interface.
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j. After splitting the polygon, you will find two identical rows in the layer's

attribute table. Consequently, it is necessary to assign a different EA
, and find the row that corresponds to the polygon highlighted in
blue in the Attribute Table. Assign a new code to the field EA_2020
(2150550332).

k.Click on to save your edits.

The process should be repeated with all the EAs with more than 150
HH inside.

code to the new EA polygon. Select the new EA polygon using

Merge EA polygons

If there are EAs containing too few HH, we can merge them with other
existing EAs in order to meet survey-sampling conditions or to better
manage fieldwork.

a.0pen the Attribute Table and sort the rows by HHnum field by
clicking on the field heading. Select one of the EAs with less than
40 HH.

We will use labels to help identify the EAs that need to be merged and
whether or not they can be merged with those adjacent.

b.Select , open the Layer
Properties panel and go to the Labels section.

c.Select the Single labels option in the first drop-down menu.

d.In the Value menu, click on to open the Expression Dialog and
type the following expression in the blank panel: "TA_CODE" || *-" ||
"HHnum"

e.With this expression, we are creating a label that displays the village
code and the number of HHs together.

f. An alternative method is to use the Identify features tool and
check one by one the information regarding each polygon.

g.Check the Output preview message that there are no errors in the
expression and click OK.
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(2 Expression Dialog X

Expression | Function Editor |

Q Search... Sh
S SRR T E P p—
‘“TILCDDE" 1111 "HHaum™ , ?*n:ﬂ_uﬂm Contains functions which aggregate

1 Aggregates values over layers and fields.

# Variables
Recent (generic)

Output preview: '21055_ 301 2

Set a visible label style in the map (big fonts and a contrasting colour)
and click OK.

With these labels displayed on the map, we can easily identify which EAs
need to be merged and, among these, which ones meet the condition
of belonging to the same village (two EA polygons belong to the same
village when the first five digits of their EA codes are equal).

a.Make sure that the editing session is activated .

b.Use the button and select the multiple EAs that will be merged
into one by pressing Shift + clicking.

c.Click on the Merge Selected Features tool .

d.The Merge Features Attributes panel will be displayed. In this panel,
we can control which values will keep the fields of the merged

polygon.
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e.In this example, we will select one of the rows and then click on Take

attributes from selected feature.

f. Another option is to fill the fields of the row titled Merge using the
options located in the drop-down menus in the top row. In this

instance, we will add the number of HH by using the option Sum in

the HHnum field.
(Gl Marge Fuasere ictrinses F
ADM DESIGH | OISTCODE | EANUMBER |  EACODE TACODE TAHAME Hiaum | EAZ
i Festore 254 w|Festure 254 = |Festure 258 = fFestuwe I3 wlFfesture 15 v |Festwre 23 v |Feature 254 i Festure
34 Cay e i 1073008 oty hres 4 b m#m]
253 Cry m (-] 107008 Hors Aread) ™ WT008

J ok atrbustes fom eecte featre

| s

B | hemore fesnre o scecten

e I N O T T N TN

Ll 1] 21

-ﬂ Take atwintes from oeected Sty I
| s
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5.5 Layer styles

5.5.1 Suitable symbology when displaying administrative
boundaries

When representing administrative boundaries, it is necessary to establish
some basic standards in order to prepare clean and comprehensive
maps. When we load a polygon layer into the map canvas, QGIS sets by
default a random symbology that, in most cases, is not suitable.

Itis important to prioritize an appropriate symbology if you will be working
with a layer for a long period of time or it will be included in a map.

Fill: We tend to use pale/pastel colours and avoid bright and dark colours.
If you are planning to use a satellite image background, you will need to
adjust the transparency of any polygon layers to make this background
visible beneath.

Border/Stroke: We tend to use colours that contrast with the fill colour to
better distinguish the boundaries of the polygons. We can play with the
width of the line to increase or decrease the limit’s visualization, keeping
in mind that the wider the lines, the less accurate they become in the map.

Labels: Use simple fonts that are big enough to be easily read (not less
than 6—7 points for print maps). Play with the font colours, buffers and
backgrounds to improve the label’s visibility when layers are situated
over dark backgrounds.

5.5.2 Manage layer styles

a.0pen a new QGIS session or a new project by clicking on D

b.Load and
layers.

c.Load a satellite image background.
We are going to set two styles: one for a map with satellite image

background and the other for a map without it. The labels will include
the EA code for the EA polygons and the HHid for the points.

d.In the Layers panel, right-click on and select
Zoom to Layer.

e.Duplicate both layers in the project by right-clicking on them in the
Layers panel and selecting Duplicate Layer.

f. Then, rename both layers either by right-clicking and selecting
Rename Layer or by pressing F2.

76



QGIS FOR DIGITAL CARTOGRAPHY IN CENSUSES AND SURVEYS | POLYGON LAYERS: ENUMERATION AREAS (BASIC VECTOR ANALYSIS)

[ ® MWI_HH_EAcode 4326 NoBackground
® MWI HH EAcode 4326 Background
MWI_EA_Pop_4326_NoBackground
MWI_EA_Pop_4326_Background

E| ] & Google Satellite

g.For the map with the satellite image background, you should select
a style that has a transparent or semitransparent fill with contrasting
borders so that the satellite imagery is visible beneath. The style for
the map without a background can be something more basic but, at
the same time, we will try to find a colour that improves the map’s

readability.
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h.To save the style for future maps and projects, go to the Layer
Properties panel, Symbology section, click on Save Symbol and
type a name for the style (e.g. EA transparent). Check the Add to
favorites option, then click on Save and then on OK. Thus, the next
time you open the symbology menu, the symbol EA transparent will
be available in the Favorites styles panel.
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I L, Favorites a -~-| &
MName | Tags e
> D EA transparent
i EA Transparent Green I
gradient plasma Showcase
I gray 3fill Grayscale
a hashed black / Grayscale
-] hashed black\ Gravscale LI

Save Symboll Advanced '|

CK | Cancel | Apply | Help |

i. Away to copy a layer's format is by using the Copy/Paste styles tool.
Right-click on the layer in the Layers panel and select Styles > Copy
Style > All Style Categories.

j. Select a different polygon layer and go to Styles > Paste Style > All
Style Categories. By selecting All Style Categories, you will transfer
all the settings already configured in the original layer. To transfer
only one of the categories, we will choose one of the categories
displayed in the menu and paste it into the other layer.

(8 1 || M1 EA Pop 4326 Backgrounge

i Zoom to Layer
5 ] Google Satellite Zoom ta Selection

Hu:s:luu

821055028

5 Show in Overview
Show Feature Count
Copy Layer
Rename Layer

[C] Duplicate Layer

[ Remove Layer...

Move to Top . 21055035

" Open Attribute Table ‘ 21055102

/ Toggle Editing 21055103 i
Filter... o 21055101

Set Layer Scale Visibility...
Set CRS
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5.5.3 Layers themes

The Themes tool @ located at the top of the Layers panel, allows the
user to create themes to:

- control the visibility of the layers in the map canvas;

- reference the style of each layer included in the theme;

- run some of the settings related to the legend configuration in the
Print Layout interface.

This tool is very useful when there are different layouts and maps
configured in one single project. This allows us to change from one
map to another without checking/unchecking each layer one by one.

In this example, we will set two themes: one theme for a map with satellite
background and another for a map without background.

a.In the Layers panel, select the layer with the satellite image
background. The layer style has already been configured in the
previous section.

]
: * MWI_HH_EAcode_4326 Background
- | | MWI EA Pop 4326 Background

_ }' Google Satellite

b.Clickon ®: and select the Add Theme option.
c.Add a name for the new theme (e.g. Background) and click on OK.

d.When you open the Themes menu, you will notice that the theme
created is now available.
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®. Show All Layers
Hide All Layers

®: Show Selected Layers
Hide Selected Layers
Hide Deselected Layers

Replace Theme 4
Add Theme..,

Remove Current Theme

e.Next, create a theme for the layers without the satellite background
(do not forget to disable the satellite layer) and practice switching
between themes in the map interface.

5.5.4 Categories, graduated and rule-based styles

Symbology using categories

a.Load the layer 5_polygon_layers/Layers/MWI_EA_Pop_4326.shp
into the map canvas.

b.Open the Layer Properties panel and go to Symbology.
c.In the top drop-down menu, select Categorized.

d.In Value, chose the field that we want to use to generate the different
categories. In this example, we want to map different districts in the
map, so we will choose either the district code (DIST_CODE) or the
district name (DIST_NAME).

e.Click on Classify and all the categories will be displayed in the panel
above. It is possible to check/uncheck the villages you do not want
to display on the map. If you double-click on a symbol, the Symbol
Selector panel will appear, allowing you to change the colour of each
category individually.
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@ Layer Properties - MWI_EA_Pop_4326 | Symbalogy X
Q = Cateqorized ~|
(7 Information valve  [abcpisT_nave =] £
Symbol [ change... |
Color ramp Random colors |"
& symbology
Symbol " |Vatua | Legend |
3 Labels [ ] Dedza Dedza

Dowa Dowa

=M

Diagrams Kasungu  Kasungu
Lilengwe  Lilongwe
Liongwe.. Lilangwe City
Mchinji  Mchinji
Nkhotak...  Nkhotakota
Ntcheu Ntcheu
Ntchisi Ntchisi
Salima Salima

E Attributes Form

Joins

Y Auiory Storage
BB actons

® oicpiy

4 Rendering

Variables

E. Metadata 3 Clssify il EI el T
:ﬁ Dependencies P Layer Rendering
. 4] o« | cae Aoty | e |

eaoend

f. When you have finished modifying the symbology click OK.

Graduated symbols

Graduated symbols can be used to generate a choropleth map (a
thematic map where areas are shaded or coloured in proportion to
the measurement of a continuous variable). When using a choropleth
map, the variable MUST be standardized. The most common ways to
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standardize data are to divide the data by the area or by the total number
of elements in this area (in our case, people or HHs).

Before starting to use the graduated symbols, we need to standardize
our population data using the area and afterwards create a field with the
population density information.

We will first create the field that stores the area of each EA polygon.

a.Load again or duplicate the MWI_EA_Pop_20936.shp layer.
b.Open the Attribute Table and then open the Field Calculator @ .

c.Using the Field Calculator we are going to create a field that
represents the population density.

d.In Output field name, type: area

e.In Output field type, select Decimal number (real) with field length
=10 and precision = 2.

f. In the Expression panel, type: Sarea / 1000000 (Note that, by
default, when using WGS 84, QGIS will calculate the areas on square
meters; we divide by 1,000,000 to convert the area units into square
kilometers, which is a more standard unit to measure population
density.)

g.Click OK and check that the field has been correctly created in the
Attribute Table.

Then we calculate the population density by dividing the population by
the area.
h.In Output field name, type: pop_dens

i. In Output field type, select Decimal number (real) with field length
=10 and precision = 2.

j. Inthe Expression panel, type: "TOT_POP" / "area”

k.Click OK and check that the field has been correctly created in the
Attribute Table.
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@ Field Calculator x

I Only update 0 selected features
I~ Create a new field [~ update existing field

I™ Create virtual field
Qutput field name Ipopidens ! _|
Output field type IWhuIe number (integer) ;i

Output field length |10 32 Precision 3 32

Expression | Function Editor I

—1 | L show Help |
ot Nl Y Y T [ s group aggregates
- [+ Date and Time ]
x | [ Fields and Values Contains functions which aggregate
- abe vid values over layers and fields,
= NULL
- abe ¥_name
- abe dsid
- abe ds_name
- abe dvid
- abe dv_name
~-123 eaid
123 pop
--123 mpop
-- 123 fpop
- 1.2 area
[+ Fuzzy Matching
- General
Geometry
[+ Map Layers
[+ Maps
Output preview: 1930.7602307692307 [ Math =l

!

oK Cancel Help

Now that we have the population density field, we can start designing
our choropleth map.
I.Open the Layer Properties panel and go to the Symbology section.
m.In the top drop-down menu, select the Graduated option.
n.In the Column section, select the pop_dens field.

o.Click on the arrow located at the right of the Color ramp to open the
drop-down menu.

p.Select one of the proposed colour ramps.

Invert Color Ramp
Randem Color Ramp
I Blues
l Greens
. Greys
l Magma
I | raGy
I Reds
I I Spectral
B viidis
All Color Ramps L4
Create New Color Ramp...
Edit Color Ramp...
Save Color Ramp...
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g.In Mode, select the Quantile (Equal Count) method to classify the

data.

fy.

r. In Classes, choose 5 and click Class

p_20936 | Symbelogy

EA _Po

) Layer Properties - MW

Graduated

|:|>2 pop_dens

Value

™ Trim

[Precision o =

I chance....

Symbol

Legend format [%1 - %2
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[Legena
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0.00 - 150.90
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<

]
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£
@

Diagrams
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[¥ Link dass boundaries

Advanced ~
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[ B

endering

Apply Help

cancel |

Variables

s.Click OK.
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Population densities are best represented by green, orange or brown
colour ramps. In general, it is best to use colours that have clearly
distinguishable shades. In the image below we can see some of
the palettes proposed at the COLORBREWER 2.0 website (http://
colorbrewer2.org).

Pick a color scheme:
Multi-hue: Single hue:

Biiiii i
TN

Colour brewer palettes are available in QGIS.

a.Go to the Layer Properties panel and select Symbology, then click
on the arrow located to the right of the Color ramp to open the drop-
down menu.

b.In the drop-down menu, select Create New Color Ramp... ,choose
the Catalog: ColorBrewer option and click on OK.

() Color ramp type #

Please select color ramp type:

A specific menu to configure the colour ramp using colour brewer
schemes will appear after clicking on OK.
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(2 ColorBrewer Ramp X
Scheme name |l l Spectral vI
Colors IS j

Preview

oK Cancel | Help I

Rule-based symbols

In QGIS, it is possible to set rules to control a layer's symbology. For this
example, we will set different symbols for EAs where there are more
males than females and vice versa.
a.Reload or duplicate the MWI_EA_Pop_20936.shp layer.
b.Open the Layer Properties panel and go to the Symbology section.
c.Inthe top drop-down menu, select the Rule-based option.
d.Clickon to add the first rule and the Edit Rule panel will appear.
e.In Label, type: male or the name you want for this category.

f. InFilter, clickon typethe following expression "MALE">"FEMALE"
in the Expression panel and click OK.

g.Click on Test to check whether the expression works or not. Select
a colour for the symbol and click OK.
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() Edit Rule e
Label |male i
(* Fiter  [qalE>FEMALE" € | Test |
(" Else  Catch-all for other features
Description |
I Scale range
Minimum {exdusive) Maximum (indusive)
| 1:100000 =l _| 7 |1:1000 =l _I
_p o hal
= [l Fn
I simplefill
| =] a| G| a]v]
unit  [Milimeter |
Opacity Jlmo.o % 1
Color b LI
oK I Cancel | Help |

h.Click on = to add the second rule.

i. In Label, type: female

j- Check the Else option. This will catch all the EAs not included in the

previous rules. In this case, this rule will bear on the EAs with fewer
numbers of males than females.

k.Click OK and check the results on the map interface.
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Layers X
v @& T o ~B RO

=[] 7 MWI EA Pop 20936
male
female

Identify Results [
| ob o 3|5 | v

Feature Value |

Mode |Current layer - ¥ Auto open farm

view [free < Help

5.6 Advanced labelling

In this section, you will learn some ways to improve your labelling skills,
which will help you to improve the quality and visibility of the information
displayed.

5.6.1 Custom labelling placement

a.0pen a new QGIS session or a new project by clicking on .

b.Load 5_polygon_layers/Layers/CHL_Datos_Censo_2017_
Provincia_4326.shp and 5_polygon_layers/Layers/SAmerica
bkground_4326.shp

c.Select CHL_Datos_Censo_2017_Provincia_4326.shp, open the
Layer Properties panel and go to the Labels section. Generate labels
using the NOM_PROVIN field and set a proper format to improve the
readability of the layers.
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Note that in the image above that there are several labels missing. If there
are a significant number of labels in the displayed area, QGIS "hides" by
default the labels that overlap with others.

d.To change this, under Labels, select the Rendering submenu and
check the option Show all labels for this layer.
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C“Fka\;‘ ?.HPESE ACONCAGUA

To solve the problem with label placement we will use the labelling engine
that comes builtin inside QGIS 3.4 LTR. Among other functions, this tool
allows the user to modify each label as an independent entity and set
the position of each label manually, which is very useful when producing
layouts with large amounts of labels.

= W% s B =
top menu, right-click on the top menu, and in the Toolbars section,
select Labels Toolbar.

f. Click on to open the Layer Styling menu.

g.To show/hide labels, select . Hide the label by pressing Shift +
clicking. To show the label again, click over the feature.

h.To change the location of the labels, select , then click and hold
over one of the labels and drag it to its new position.

e.lfthis toolbar is not visiblein the

i. To rotate labels, select , then click and hold over the label to
change its orientation.

j. To change the format of an individual label, select , then click
over the label you want to modify. A menu will appear allowing you
to change the settings, such as the font and the buffer.
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We are still able to modify settings from the Labels menu in Layer
Properties. It is important to keep in mind that once we have activated
atool fromthe Labels Toolbar, the Labels Toolbar will exclusively control
the label settings replacing the Labels menu. However, it is possible to
return control to the labels menu. For example, to be able to again modify
the size setting from the Labels menu, click on and then select
Deactivate. The control will change to . From now on, the parameter
is controlled exclusively from the menu.

Text =
Font [Ms Shel Dlg 2 R (R =5
Style |Regular R =

e sle e e
Size |8.0000 =

Ip oints Ll Data defined overide (Tield)
| Deactivate
Color O (| escrivtion
Opacity _]IlUU.U % 33 Store Data in the Project
Attribute Feld
Type case |N0 change ;i v Field type: int, double, string *»
" Expression
0K | Cancel Applhy l Variable »
Edit...
Paste
Assistant...

5.6.2 Complete layer symbology with labels

In this exercise, we will use labels to add additional information to
our map. For example, we will display the population figures for each
council area in the labels thanks to QGIS's simple expression language
commands.

a.Load 5_polygon_layers/Layers/CHL_Datos_Censo_2017_
Region_4326.shp and 5_polygon_layers/Layers/SAmerica_
bkground_4326.shp

b.Open the Layer Properties panel and go to Labels. Select the Single
Labels option and click on E

c.Insert the following expression: "NOM_REGION" ||" (Tpop: ‘||
(format_number( "TOTAL_PERS",0))I")’

d.Modify the settings (font size, buffer) to improve the readability of
the layers.
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COQUIMBO (Tpop: 757,586)

WALPARAISO (Tpop: 1,815,902)

METRGROLITANA DE SANTIAGO (Tpop: 7,112,808)

LIBERTADOR' GENERAL BERNARDO O'HIGGINS (Tpop: 914,555)

({Tpop: 1,044,950)

NAUBLE (Tpop: 480,609)

BIOBIO)(Tpop3}1,556,805)

ATARAUGANIAY(Tpop: 957,224)

[OSIRIOS|(Tpop: 384,837)

Using an expression, we will now add values to the labels without needing
to create new fields.

e.By entering the following expression "NOM_REGION" ||" (Sex ratio:
‘ll(format_number(("HOMBRES"/ "MUJERES" *100),1)) || ‘%)’ the
sex ratio for each council area will be added to the label.

WALPARAISO (Sex ratio: 94.1%)

METROPOLITANA DE SANTIAGO (Sex ratio: 94.8%)
LIBERTADOR GENERAL BERNARDO O'HIGGINS (Sex ratio: 98!5%)
MALULE (Sex ratio: 95.9%)
NAUBLE'(Sex ratio: 93.8%)

BIOBIO[(Sex ratio: 93.1%)
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Note that we could have created a new field on the attribute table using
(format_number(("HOMBRES"/ "MUJERES" *100),1)) and this new field
could have been used to control the content of the layers. However, the
method shown above is faster and more flexible.

We can also use expressions to control the colour of the labels.

f. In the Labels section, go to the Text subsection and at the right side
of the Color control, click on and select Edit.

G Layer Properties - CHL_Datos_Censo_2017_Region_4326 copy | Labels %
Q [ Single labels = &
2 vValue [ NOM REGION" f (Sex ratio: liformat. mumber{ (HOMERES Y MUERES" ~100), 1) [f)’ 4| il
T
Lorem Ipsum j
o~ =
o Diagrams Lorem Ipsum _ﬂh;as&etms a| M -
‘iﬁ.‘ 3D View abc Text Text a
% Formatting Font [ shellDig 2 -1 g
E Source Fields abe Buffer -8)
- @ background  Stvle [Regular R =5
Attributes Form B
adow
" ulE sl& Bl& I &
Frae 4 Placement
. / Rendering 5% [10.0000 H &
ﬂ Awsiliary Storage = e
o ncior o N
B oicplay Opacity |[ooo% =] DRatadefined override
: Description..
4 Rendering Typecase [no dhange | e in the Project
Variables Spacing  letter [0.0000 = Annibuie Fietd
Field type: string ’
a Metadata werd [0.0000 e
Expression
M Dependencies Vericble 3
o] Stjle T oK Cancel Apply |
s ~ Paste
Ty &

g.An Expression String Builder panel will show. Enter the following
expression:
case when ("HOMBRES" > "MUJERES" ) then color_rgh(0,0,255)
else color_rgh(255,0,0)end

You can now see on the map that the labels’ colours are controlled
according to whether the sex ratio is greater or less than 100%.
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WAIPARAISO (Sex ratio: 94.1%)

METROPOLITANA DE SANTIAGO (Sex ratio: 94.8%)
LIBERTADOR GENERAL BERMARDO O'HIGGINS (Sex ratio: 98!5%)
MALLE (Sex ratio: 95.9%)
NAUBLE'(Sex ratio: 93.8%)

BIGBIOJ(Sex ratio: 93.1%)

UAYARAUCANIA (Sex ratio: 94.5%)

RIOS (Sex ratio: 96.4%)

As an alternative to the expressions method, we could use the rule-based
labelling option. We still need to use expressions but they are simpler.

a.Load 5_polygon_layers/Layers/CHL_Datos_Censo_2017_
Region_4326.shp

b.Open the Layer Properties panel and go to the Labels section. Select
Rule-based labeling and clickon &2 to addanew rule.

c.In Filter, add the following expression for the cases where the
number of males is greater than the number of females: "HOMBRES"
>"MUJERES"

d.Under Value, we will still use the same expression to generate the
compound labels:

e."NOM_REGION" ||’ (Sex ratio: ‘||(format_number(("HOMBRES"/
"MUJERES" *100),1)) || ‘%)’

f. Set the Color (dark grey, for instance), the Buffer and all other
settings to improve readability.
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(2 Edit Rule *

Description I )

@ Fiter [~ oMBRES" > MUIERES" £ Test |

" Ese  Catch-all for other features

™ Scale range
Minimum {exdusive) Maximum (indusive)
| 1:100000 =l _I = |1:1000 | _J
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g.Add anew rule 5 .

h.In Filter, insert the following expression: "HOMBRES" < "MUJERES"
i. An alternative option is to check the option Else.

j. Use the same expression for the labels at Value.

k.Set the colour (orange), buffer and all other settings to improve
readability.

VAIPARAISO (Sex ratio: 94.1%)

METIROPOLITANA DE SANTIAGO (Sex ratio: 94.8%)
LIBERTADOR GENERAL BERNARDO O'HIGGINS (Sex ratio: 98'524)

MAUIE (Sex ratio; 95.9%)

(Sex ratio: 93.8%)

BIOBIOY(Sex ratio: 93.1%)

Eromeicm oo
o
. [
RIOS (Sex ratio: 96.4%) f
= 7
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POLYGON LAYERS:
ENUMERATION
AREAS

(ADVANCED VECTOR ANALYSIS)

v
| g ‘: : ‘
- - - - ) L
6.1 Topology cleaning: Finding s "%
- - . st
and fixing gaps, geometric errors asto
| W
Y |
and overlaps . \e ‘
s * .
QGIS has a collection of snapping/intersection tools that are useful for - .
creating new features while avoiding topological errors. For layers that . . “ -
already contain errors, there is a plugin that simplifies the tedious task . : v
of finding the often very small overlaps, gaps, etc., and repairing them. . Y “ e ‘
| | | | )
a.0pen a new QGIS session or a new project by clicking on . - "
|
b.Load 6_polygon_layers_advanced/layers/EAs_toclean_3460.shp. . .
Itis recommended that you create a copy of the file and edit the copy » L
L
rather than the original. We will save the original as a backup in case . |
. ) |
of any irreparable mistakes. . .
c.Goto Plugins > Manage and Install Plugins and make sure that the L
Topology Checker plugin is installed and enabled. v ;
d.Open the Topology Checker panel either by going to Vector > LI s

Topology Checker or by clicking on in the top menu. A panel,
like the one below, will open in the interface.

Topology Checker Panel n
A BN
Error | Layer Feature ID |
I~ Show errors Topology not checked yet
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e.Click on Configure and the Topology Rule Settings will appear.

f. In the first drop-down menu, select the layer for which we are going
to check the topology; in this example, EAs_toclean_3460.shp

g.In the next drop-down menu, select must not have gaps (this finds
any gap errors contained in the layer). Next, click on | &2 Add Rule
and the new rule will be added to the panel located below.

h.Repeat the same operation for must not have invalid geometries
and must not overlap rules and click OK.

@ Topology Rule Settings o

Current Rules
INo layer j | j |No layer j

g Add Rulel = Delete Rulel

Rule Layer #1 Layer #2

1| must not have gaps EAs_toclean_3460 | Mo layer

2 | must not have invalid geometries | EAs_toclean_3460 | No layer

3 | must not overlap EAs_toclean_3460 | Mo layer
oK Cancel Help

Clickon 4 to validate all the rules applied to the layer. A list containing
all the topology errors will be shown.

Check the Show Errors option located at the bottom-left corner of the
menu to highlight the errors on the map.
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Before we start fixing the various errors, we need to first activate the
editing session .

Check that the Snapping tool is enabled and the Topological editing

option deactivated.

Make sure that the reference system used in the project is the same as
that used for the layer to ensure that the program zooms to the right
place when selecting the errors to be corrected.

Fixing gaps

When working with administrative boundaries, all polygons must form
a continuous surface without gaps inside or between polygons. It is
important to remember that two polygons with coincident boundaries
have to maintain a NODE-TO-NODE connection. This means that if you
snap a node to an adjoining polygon’s side, unconnected to the pre-
existing nodes, this will generate a gap error, even though there is not a
void between the two polygons.

a.In the Topology Checker panel, click on one of the gaps errors and
the map will zoom over it. Uncheck the Show errors option to improve
the visibility of the gap.

b.Activate the Vertex Tool , click on the vertex and drag it to align
with the opposite vertex.
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c.In case you need to create or delete a vertex to fix a topology error

you need to follow these steps. Create a vertex: When hovering
with the cursor over the boundary of the polygon, a virtual new node
appears in the center of the segment. Click on it and move it to the
desired position.

Delete a vertex: Select the vertex by pressing Shift + clicking on it or
by clicking and dragging a rectangle around one or more vertices.
When a vertex is selected, the colour will change to blue. To delete
the selected vertices, press Delete.

d.Click on Validate Extent to ensure that the gap error has been
corrected in the zone we are currently working. If the topology
problems are fixed, no errors will show in the Topology Checker
panel. Click again on the Validate All button and correct a few
more gaps to clearly understand this process.

e.Clickon to save the edits.

Fixing invalid geometries

If an invalid geometry error is detected, it means that the polygon
structure is incorrect.

a.In the Topology Checker panel, click one of the Invalid Geometries
errors to zoom to it.

The easiest invalid geometries errors are the ones generated by two or
more overlapping vertices.

b.Use the Vertex Tool and lock the polygon by right-clicking on it.
The overlapping vertices are easy to spot, as they appear highlighted
with a green cross. To fix these types of errors it is necessary to
delete or separate the overlapping vertex.

99



QGIS FOR DIGITAL CARTOGRAPHY IN CENSUSES AND SURVEYS | POLYGON LAYERS: ENUMERATION AREAS (ADVANCED VECTOR ANALYSIS)

In other cases, the polygon is totally compressed, generating a line.

Fixing overlaps

a.In the Topology Checker panel, click one of the overlaps errors to
zoom to it. Notice that the entire polygon containing the error is
highlighted in green.

The problem we face here is that we do not know the precise location of
the overlap. In most cases, finding this overlap is a tedious process that
can be accelerated by using the built-in Geometry checking tool.

b.Deactivate the editing session for the EAs_toclean_3460 layer.
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c.Go to Vector > Check Geometries... to open the Check Geometries
panel. (If Check Geometries... is not available in the menu, go to
Plugins > Manage and Install Plugins... to enable the plugin. Chapter
2.2 explains how to Enable/Disable plugins)

d.Select the Setup tab to configure the checks that will be undertaken
by the tool.

e.In Input vector layers make sure that the layer EAs_toclean_3460
is selected.

f. In Allowed geometry types check Polygon and Multipolygon
options.

g.Given that our main objective is to accurately locate the overlaps,
we will uncheck all the options enabled by default in the Geometry
validity, Geometry properties and Geometry conditions sections.

h.In Topology checks select Check for overlaps smaller than (map
units sqr.) and leave the default value 0.0000

i. In Output vector layers check the Create new layers and select the
format and location for the new layer.

j. Click on Run to start the checking process.
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(2} Check Geometries >

Setup | Result |

Input vector layers =
v 7 EAs_toclean_3460

[ Only selected features

w Allowed ry types

™ Point ™ Line v Polygon

T Multipoint ™ multiline =2 Multipolygon
v G ry validity

I self intersections I self contacts

[ Duplicate nodes { B Polygon with less than 3 nodes

¥ Geomelry properties
[ Polygons and multipolygons may not contain any holes
[ Multipart objects must consist of more that one part

™ Lines must not have dangles

¥ Geometry conditions

™ Minimal segment length (map units) |0.000000 =

™ Minimum angle between segments (deg) l0.000001 ﬁ

™ Minimal polygon area (map units sqgr.) 10.000001 ﬁ

[ NG i s Maximum thinness 20 ;
¥ Max. area {map units sqr.j 0.000001 =

e P AT

™ check for duplicates.

™ Check for features within other features

I ¥ check for overlaps smaller than (map units sgr.) 0.000000 =

™ check for gaps smaller than (map units sqr.) 0.000000 g

™ Points must be covered by lines

™ Points must praperly lie inside a polygon

I Lines must not intersect any other lines

™ Lines must notintersect with festures of layer IEAs_torJean_3460 LI

™ Polygons must follow boundaries of layer lEAs_tocIean_3460 LI

Note: Topology checks are performed in the current map CRS.

Tolerance IlE-8 ﬁ

Qutput vector layers

" Modify input layers

Format IESR_I Shapefile LI

(& Create pew layers | Output d'rrecinrle:fGISﬁIashftEmp Browse |

Filename prefix Iovelraps|

k.The Result tab will be automatically opened and will display all the
overlap errors in the table at the Geometry check result section.

I. In When a row is selected, move to canvas to section, make sure
that the options Error and Highlight contour of selected features
are checked.

As a result of the checking process, a new layer named overlapsEAs
toclean_3460 will be added in the layers panel.

m.Put this new layer below EAs_toclean_3460. We will use
overlapsEAs_toclean_3460 to locate the errors but we will still be
editing and fixing EAs_toclean_3460.

n.Activate the editing session for the EAs_toclean_3460 layer.
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o.Theninthe Check Geometries panel, click on one of rows in the table.
The map will zoom to the exact position where the overlap error is
located, highlighting it in yellow, and surrounding it with a red circle.

() Check Geometries X
Setup  Result
Overlap with EA
EAs tocl.. |12 Overlap with EAs... | 1854296.1, 39088... | 24.6807
EAs tocl.. |12 Overlap with EAs... | 1834765.5, 39087... | 1.86035
EAs_tocl.. |14 Overlap with EAs... | 1856642.3, 39060... |49.2451
EAs tocl.. |22 Overlap with EAs... | 1856914.4, 39083... [34.3843
EAs tocl.. |23 Overlap with EAs... | 1836124.1, 39094... |0.000488281
EAs_tocl.. |16 Overlap with EAs... | 18538313, 39111... | 0.000488281
EAs tocl.. |16 Overlap with EAs... | 1853958.0, 39103... |0.000488281 g
-
Export Total errors: 36, fixed errors: 0
When a row is selected, move canvas to
Iml " Feature " Don'tmove
|+ Highight contour of selected features |

p.Using the Vertex Tool, drag, create and delete nodes to align the
boundaries, ensuring that there are no missing or unshared vertices
along the boundary. This is one of the main reasons why overlap
errors occur.

g.It is recommended that you first clean all the gaps before starting
with the overlap errors, as many gap and overlap errors are closely
related at the boundaries between polygons.

r. Do not forget to save your edits regularly by clicking on .

Prior to working with a polygon layer, it is recommended that you check
and fix the topology. Topology errors can cause a variety of problems
when undertaking more complex operations with the layers.

6.2 Table join

In this section, we will import external data from a table and connect it
to a shapefile. First, we will load the shapefile of the ward boundaries of
Solomon Islands.
a.0pen a new QGIS session or a new project by clicking on .
b.Load 6_polygon_layers_advanced/layers/Sol_Ward_4326.shp

c.0Open the Attribute table and check the available information,
including codes and names for the wards and the provinces.
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When importing tables into QGIS, it is important to bear in mind that QGIS
cannot read .xIs or .xlIsx files. Thus it is necessary to save all tables in
Excelin CSV (MS-DOS) format. The table we will import contains water
and sanitation data from the 2009 census at ward level.

d.Go to Layer > Data Source Manager or click on .

e.Go to the Delimited Text section.

f. InFile Name, select 6_polygon_layers_advanced/tables/solomon_
data.csv

g.In File Format, check the CSV (comma separated values) option.
h.In Geometry Definition, check the No geometry option.
i. Check the Sample Data to ensure that the preview of the data looks

good and click Add. The table will be displayed in the Layers panel.

Now we are going to import the external table into the attribute table of
the shapefile and add new fields to our layer.

j- Open Sol_Ward_4326.shp. From the Layer Properties panel, go to
the Joins section.

k.Click on to open the Add Vector Join menu.

I. In Join layer, select solomon_data

m.In Join field, select Code

n.In Target field, select WID

o.In Joined Fields, select the fields that you want to transfer from the
solomon_data table to the layer's attribute table. In this instance, we
will select all the fields except Code and Ward as they are already
included in the layer.

p.Remove all the text that appears by default in Custom Field Name
Prefix.
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() Add Vector Join x
Join layer solomon_data -

Join field |abc Code j
Target field ]abc WID LI

[+ Cache join layer in virtual memory
I™ Create attribute index on join field
™ Dynamic form
w [ Editable join layer

™ Upsert on edit

™ Delete cascade

w [ Joined Fields

[ Cede

1 Ward

tot_HH
tank_water
well_water
other_water
flush_toilet
waterseal_toilet
latrine_toilet
other toilet

w Iv¥ Custom Field Name Prefix

oK | Cancel

q.Click OK and check in the Attribute Table if the new fields have been
added.

Note that for the moment these fields are temporary. To store the fields
permanently within the layer’s attribute table, we need to save the layer
with the attached table as a new shapefile.

r. Right-click on the layer and select Export > Save Features As...

s.Enter the name and the location of the new layer and click OK. We
will call this layer Sol_ward_censusdata.shp
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6.3 Field calculator:
Basic expressions

In this section, we will use the field calculator to manipulate data imported
from tables and prepare fields with water and sanitation indicators that
can be mapped using choropleths (this symbology must be used with
rates or percentages).

a.L.oad 6_polygon_layers_advanced/layers/Sol_Ward_
CensusDatatest_4326.shp

Using the imported fields, we are going to create the following water,
sanitation and hygiene (WASH) indicators: percentage of HHs with
access to safe drinking water sources and percentage of HHs with
access to safe toilet facilities. For these examples, we will consider piped
and tank water as safe drinking water sources. Flush and water sealed
will be considered as safe toilet facilities. This is a GIS practice exercise
and we are aware that WASH technical considerations are much more
complex when classifying water and sanitation sources and facilities as
safe/unsafe. Therefore, the results from this exercise should not be taken
into account as a contrasted analysis.

b.Open the Attribute Table and click on to open the Field
Calculator.

c.Check the option Create a new field.
d.In Output field name, type: safe_water
e.In Output field type, select Decimal Number (real).

f. In Output field length, set 3, and for Precision, set 2 (we are working
with percentages like 20.25% or 100.00%; therefore, we do not expect
longer strings).

g.In the Expression panel, type the following formula:
(to_int("piped_w") + to_int( "tank_w" ) )/ to_int( "tot_HH") * 100

Note that in the formula to calculate the percentage ("piped_w" + "tank_w"
/"tot_HH"*100 ) we have to add the to_int (transform to integer) operator
because the fields are in string format (chain of characters). When using
string format fields, the + operator concatenates the characters (52 + 83
= 5283) rather than calculating the mathematical operation (52 + 83 =
135), which is the result that we are looking for.

h.To generate the field safe_toile , follow the same steps but use the
following formula:
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(to_int("flush_t") + to_int( "wtrseal_t") )/ to_int( "tot_HH" ) *100
i. Do not forget to save any edits to the shapefile by clicking on .

These calculations could have been carried out in Excel, then importing
the table into QGIS and linking it to the shapefile. There is no single way
to solve problems in GIS; each user will find their own way to complete
tasks. The idea of this exercise is to show that we can generate new
information in the Attribute Table.

Now, try to map the safe_water and the safe_toile indicators using
a graduated symbology based on what you have learned in previous
chapters. These types of maps are very useful for planners and decision-
makers when targeting zones where it is necessary to improve WASH
conditions and facilities.

6.4 Work with attribute tables

Inthe previous chapters, we learned how to select features using spatial
conditions (e.g. points within polygons). Using the Attribute Table, we
can use logical expressions to filter and select data within each field, as
if we were using a spreadsheet.

In the following, we show some examples of using the selection and the
filter tools from the Attribute Table.
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a.Load 6_polygon_layers_advanced/layers/Sol_ward_Data.shp

b.Open the Attribute table of the Sol_ward_Data.shp. Note that the
fleld tot_HH is now in integer format (we can easily identify that
because the figures are aligned on the right or checking that in the
Source Fields section in the Layer Properties panel).

c.Click on each line to select a feature and the row will be highlighted in
blue. At the same time at the top of the panel we will see a message
stating the number of features that are selected and/or filtered.

d.By holding CTRL + clicking we can add items to the current selection

one by one.
Q Sol_ward_Data :: Features Total: 183, Filtered: 183, Selected: 7 — O X
/2B R BENGY
wID Whame pid | PName |tot HH|safe_water| safe_toie =)
28 (202 Inner Shortl... 2 Western 448 98.20 7.59
29 |Simbo 2 Western 314 99.60 12.10
n o ow e wemn s semom
31 Central Ran... 2| Western 488 69.00 20.90
2 —
33 Vonunu AR 86.00 37.90
34 |208 Bilua 2|Western 754 91.10 10
35 |209 Dovele 2 |Western 378 73.80 ﬁg
36 (210 Iringgila 2| Western 501 87.00 6.39
37 |211 Gizo 2| Western 1335 88.30 60.60
38 |212 South Kolo... 2| Western 722 61.90 35.80
39 213 Vonavona 2 |Western 990 95.10 15.60
40 214 Kusaghe 2| Western 332 67.70 1.81
41 |215 Munda 2| Western 471 94.60 53.70
B PPV [, PP 270 oson 20n =

Y Show Al Features I = |

e.By holding SHIFT + clicking we can extend the selection up to the
last item of our selection.
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Q Sol_ward_Data :: Features Total: 183, Filtered: 183, Selected: .. — O X
/) B BENL TE-
wID WhName pid PMName |tot_HH|safe_water| safe_toile =)
28 202 Inner Shortl... 2 Western 448 98.20 7.59
29 |Simbo 2 Western 99.60
30 North Rano... 2."4‘Jesterr| 5 . 96.70
3 .Central Ran... 2.Westerr| . 69.00.
32 .South Rano... . 2.W tern . 52.30.
i3 .\.-’onunu . 2. Western . 45| 86. DD.
34 Bilua 2.'u"festerr| 4 91.10
35 : . Dovele 2 . Western | 73. 80.
36 . Iringgila . 2 | Western | 8?,00.
37 . Gizo . 2. Western . | 88. 30.
38 South Kolo... 2."4‘Jesterr| 2| 61.90
39 |213 Vonavona 2| Western 990 95.10 15.60
40 |214 Kusaghe 2 Western 332 67.70 1.81
41 |215 Munda 2|Western 471 94.60 53.70
e R L Py 2l ocon »on

T Show Al Features ,i = | =

f. Clickon to unselect all the selected features.

g.Click on toinvert the selection.

h.To select all the features, you can either click on the top-left corner
of the table or on .

i. To visualize the selected feature in the map, click on and the

map canvas will zoom to the selected item.

Clickon to open the Select by Expression panel. In Expression,
type the following basic expression:
"PName” = ‘Choiseul’

Then click on Select features, and then click on Close.
j- Clickon to zoom on the map the result of our selection. We have

selected all the wards belonging to Choiseul Province.

k.If we want to add to this selection the wards from Guadalcanal, we
will go to the Select by Expression panel .

I. Type the following expression: "PName” = ‘Guadalcanal’

m.Click on the arrow next to the Select features button and select the
Add to current selection option.
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& Select features |v Close

& Select features

= Remove from curfent selection

1 Filter current selection

The selection will be added to the previous one.

Now we are going to select the wards where the percentage of HH
accessing safe toilets is less than 50% and where the number of HH is
greater than 1000. To do this, we can use two methods. First, you can use
the Select by Expression panel and type the following expression:
"safe_toile" < 50 and "tot_HH" >1000

Nevertheless, if you do not feel comfortable with expressions, you can
use the Select/Filter Features using form tool.
a.Open the Attribute table and click on to open the menu.

b.In tot_HH field, type 1000 and select the option Greater than (>)
using the control located on the right.

c.In safe_toile field, type 50 and select the option Less than (<).

d.Click on Select features and check on the map and in the table which
wards have been highlighted.

Q Sol_ward Data : Features Total: 183, Filtered: 183, Selected: 10 - O X
4 =] BEISENLTESD -
&, Expression -

=l e WD | I Case sensitive  Exclude ﬁeld.l
E Whame | ™ Case sensitive Excludeﬁeld-l
i pid | Exdude field.|
O o PHame | I™ Case sensitive Excludeﬁeld-l
B .o tot_HH |1000 € Greater than (=),
O o safe_waterl Exclude ﬁeld-|
O safe_toile |50 €1 Less than (<).I
O

Oo

Oo

Oo

Oo

Ooe

Ooe

Oo Reset form | Flash features| Zoom to features| ' Select features '{ Filter featuras |V|
4 o L'LI ‘I I ’l
T show Al Features-l ’_ e
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6.5 Dissolve

In this chapter, we will create the province layer from the wards layer.

a.Load 6_polygon_layers_advanced/layers/Sol_Ward_4326.shp

b.In the top menu, go to Vector > Geoprocessing Tools > Dissolve and
amenu will appear.

c.In Input layer, select Sol_Ward_4326.shp
d.In Dissolve field, click on —I and select pid (the provinces code).
e.In Dissolved, select the location and the name of the new layer (e.g.

Sol_prov.shp).

The province layer will be displayed in the mapping interface. If you check
the attribute table, you will see that there are 10 features that represent
the provinces. Because of the hierarchical relationship between the
different levels in the attribute table of the lowest administrative level
layer, it is possible to generate the upper levels using the dissolve tool.

6.6 Creating buffers

In this chapter, we will learn how to generate a 1 km coastal strip that
includes the areas of the country that are located at less than 1 km from
the sea.

a.0pen anew QGIS session or a new project by clicking on D

b.Load 6_polygon_layers_advanced/layers/DMA_Land_4326.shp

¢.0n the top menu, go to Vector > Geoprocessing Tools > Buffer and
the menu of the tool will be displayed.

d.In Input layer, select DMA_Land_4326.shp

e.In Distance, note that the units must be entered in degrees. Inregions
close to the equator, a degree is approximately 111 km. To roughly
set a1 km distance buffer, you should enter 0.01

f. The Segments parameter controls the number of line segments
generated to create a quarter of a circle when rendering the buffer.
The higher the value, the more accurately drawn the resulting buffer
objectis. In our case, we will enter 20 segments.

g.In Buffered, leave the default value to generate a temporary layer
and click on Run.
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(2 Buffer

*

Parameters | Log I
Input layer
[ DMA_Land_4326 [EPSG:4326] -l .| 2]

I™ Selected features only

Distance

[0.010000 @ = degrees A\ €

Segments
|20 i
End cap style

Lol kL

|Round
Join style
|R.OUI'1C|
Miter limit
|2.000000

Lel

Ll.-

™ Dissolve result
Buffered

|[Create temporary layer] |
I¥ Open output file after running algorithm

Run as Batch Process...l Run Close | Help |

h.If you do not see the above buffer area, try to sort the layers in
the Layers panel to ensure that the Buffered layer is below DMA_
Land_4326.shp
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What we have in fact created is a surface that extends the polygon’s area
1 km towards the sea. What we were intending to do is to generate a 1
km strip inland. To achieve this, follow the steps below. While there are
faster ways to do this task, this workflow will allow you to engage more
with the basic processing tools available in QGIS.

Convert polygons to lines
This algorithm takes a polygon layer and creates a line layer.

First, we need to convert the polygon layer into a line. This is because
when applying the buffer tool to a line layer, the buffer is generated at
both sides of the line.

a.0n the top menu, go to Vector > Geometry Tools > Polygons to
Lines...

b.In Input layer, select DMA_Land_4326.shp

c.In Lines, leave the default value to generate a temporary layer and

click on Run.
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Generate the 1 km buffer around the line layer

a.In the top menu, go to Vector > Geoprocessing Tools > Buffer and
a menu will be displayed.

b.In Input layer, select Lines
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c.In Distance, enter 0.01
d.In Segments, enter 20 segments.

e.In Buffered, leave the default value to generate a temporary layer
and click on Run. (Note that this process may take a few minutes.)

Extract the part of the buffer

In this step, we are going to remove the ocean-side section of the buffer.
To undertake this operation, we are going to CLIP the current buffer zone
with the DMA_Land_4326.shp layer.

a.0n the top menu, go to Vector > Geoprocessing Tools > Clip... and
the menu of the tool will be displayed.

b.In Input layer, select the buffer generated from the line shapefile in
the previous step.

c.In Overlay Layer, select DMA_Land_4326.shp

d.In Clipped, select the name and the file of the 1 km coastal buffer
(e.g. TkmBuffer_4326.shp).
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@ clip *

Parameters I Log |

Input layer

| = Buffered [EPSG:4326] = _| El

I™ Selected features anly

Overlay layer

[ DMA_Land_4326 [EPSG:4326] =] 9]
™ Selected features anly

Clipped
|gcrn_la',rera_advancedfla*,rersfresultsflkmEuffer_43zﬁ.shp _|

v Open output file after running algorithm

0% Cancel

Run as Batch Process... Run Close Help

e.Click on Run and check the map canvas for a result similar to the
layer represented in green in the image below.
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6.7 Find closest features to
households - schools

In this section, you will learn how to conduct a point-to-point distance
analysis. We are going to calculate the distance from each HH location
(these locations have been randomly created) to the nearest school in
Gaza Province (Mozambique). The resulting layer will help us to assess
the accessibility to schools in this province.

a.Clickon D to open a new blank project.

b.Load 6_polygon_layers_advanced/layers/MOZ_GazaProv_4326
shp, 6_polygon_layers_advanced/layers/Roads_Gaza_4326.shp,
6_polygon_layers_advanced/layers/Households_4326.shp and
6_polygon_layers_advanced/layers/Schools_4326.shp

c.Sort the layers in the Layers panel to ensure that both HHs and
schools are displayed over the provinces and roads layers.

d.In the top menu, go to Processing > Toolbox to open the Processing
Toolbox panel.

e.Inthe search bar located at the top of the Processing Toolbox panel,
type hub distance and the matching tools will be filtered among the
available options.

f. Click on Distance to Nearest Hub (Points).

g.In Source points layer, select Households layer.
h.In Destination hubs layer, select Schools layer.

i. In Hub layer name attribute, select OBJECTID field.
j. In Measurement unit, select Meters.

k.In Hub distance, enter the location and the name for the new layer
(e.g. HH_Dist2School).

I. Click Run and Close once the operation is completed. (Note that this
process may take a few minutes.)
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@ Distance to Mearest Hub (Points) *

Parameters | Log |

Source points layer

[ Households_4326 [EPSG:4326] =l .| 8]

™ Selected features only

Destination hubs layer

[ - schools_4326 [EPSG:4326] | _| g]

™ Selected features only

Hub layer name attribute

{123 0B3ECTID |
Measurement unit

[meters 2
Hub distance

|[Create temporary layer] _i

¥ Open output file after running algorithm

0% Cancel |

Run as Batch Process...l Run Close | Help |

The tool has generated a copy of the HH layer while adding a new field
that contains the distance to the closest school. Now, playing with the
symbology, we can highlight the different regions depending on the
geographic access to school.

a.Select the HH_Dist2School layer (it will be probably named as Hub
distance) inthe Layers panel, then open the Layer Properties panel
and go to Symbology.

b.In the top drop-down menu, select the Graduated option.
c.In Value, select the HubDist field.

d.In Color ramp, select the option you think is the most suitable. In our
example, we have selected the Spectral option.

e.In Mode, select Equal interval and click on Classify.

You will notice that the furthest distances are represented in blue and
the closest in red, but we want the opposite.

f. Right-click over the color ramp button and select Invert Color Ramp.
Now the symbology is more logical.

To better represent the data, we need to "clean” the classification ranges
and the legend to make them more accessible. It is always easier to read
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and remember a value like 5 km rather than a value like 4.82 km.

g.Double-click on each of the Values and Legends to modify the class
bounds and the values that will be displayed in the legend. Then

click Ok.
Symbol | Values Legend
L 0.00 - 2500.00 < 2.3 km
o 2500.00 - 300000 25-49km
O 5000.00 - 750000 5.0-74km
e 7500.00 - 1000000 7.5-99km

10000.00 - 47087.01 |>= 10.0 km

h.Use a special symbol for the schools to better differentiate them
from the HHs.

i. Click Ok and check the result on the map canvas.

[Layens
BT -BX0Q
Bl & Schook 4226
= B HHDmchesd | 380104)
Bl ® <26k (287062
Bl © 25-49km (6600

B 9 50-TAkn [32922]
B © 75-98km[1105]
E & »=1000mmam

Bl Bosds Gans 4326

[l MOZ Gazalroy 4126
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7 AUTOMATED MAP

PRODUCTION

The Atlas is the automatic map production tool for QGIS. This feature is
essential when producing a large number of similar maps, as is the case
when producing enumerator field maps.

In this chapter, you will start with a preconfigured project named Atlas.
gz where the basic format is already set in order to not repeat topics
that have been covered in previous chapters.

Given the complexity of the chapter, a project named AtlasResult.
gz has been placed in the training materials folder to guide you if you
have any difficulties. The project contains all the layout results for the
exercises presented in this chapter.

7.1 Layout and Atlas basic
configuration

a.Clickon to open the project 7_automated_map/Atlas.qgz. Note
that a HH locations and an EA framework layer have been loaded
into the mapping canvas.

b.Check that EA_atlas_4326.shp, HH_atlas_4326.shp and a satellite
image background have been loaded into the canvas. If not, load the
layers from the 7_automated_map/Layers folder and a background
from the XYZ tiles map service located in the Browser panel.

The atlas needs a coverage layer, which controls the map production.
As we want to produce a map for each of the EAs, the coverage layer
will be EA_atlas_4326.shp. This means that the atlas will "take a photo'
of each EA and produce the maps automatically. Through the attribute
table of the coverage layer, you can automatically add titles, filter which
maps are to be printed and assign filenames.

c.In the top ribbon, go to Project > Layouts and open the Atlas_

landscape layout. The Layout interface will be displayed with a basic
layout configuration, including a map canvas and a title.
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d.The Atlas menu should appear on the right side of the interface
where the different layout menus are located. If it does not appear

=Y

automatically, you can either click on ;ﬂ or go to Atlas > Atlas

settings.
e.In the Atlas menu, check Generate an atlas.

f. In Coverage layer, select EA_atlas_4326, as this is the layer that
contains the polygons that we want to map.

g.Do not check the option Hidden coverage layer, as we need to display
the EA boundaries on the maps.

h.In Page name, select the eaid field to assign page names using the
EA codes.

i. Leave the Filter with option unchecked for the moment.

j. Check the Sort by option and select the eaid field to sort the maps
using the EA code.

k.Uncheck Single file export when possible, click on , delete the
default expression and enter the following: "eaid”

This setting will automatically assign the EA code as the filename
when the atlas is exported into image format. The values used to name
the maps must all be unique from one another, otherwise maps with
duplicated filenames will be overridden during the export process.

I. In Image export format, select the desired format for the exported
maps. Jpg, .jpeg and .png are the most common.

Atlas

Layout | Item Properties Atlas I Guides

¥ Generate an atlas

¥ Configuration

Coverage layer I S EA_atlas 4325 ;!

™ Hidden coverage layer
Fage name |1-2 eaid _"J & |

I™ Filter with | _I
W sortby |1-2 eaid j EI :I

¥ Output

CQutput filename expression

I'eaid' g

I Single file export when possible

Image export format |jpeg L!
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m.In the canvas, select the map and go to the Item Properties menu.
Scroll down to find the Controlled by Atlas option and check it.

n.Select Margin around feature and set 10%

w |+ Controlled by Atlas

(® Margin around feature !10% & ﬂ @

(" Predefined scale (best fit)

" Fixed scale

0.Go to the top menu and click on [3%%) to enable the Atlas Toolbar.

Use the buttons to navigate through the different
maps. By using the pages display |106120120'| we can go directly

to the different EAs, as we have already configured the Page name

parameters in this way.

p-Make sure that you regularly save any changes to the project by

clicking on .

By using this basic atlas configuration, we ensure that as the atlas
navigates across the EA framework it will make a map of each of the
enumeration areas. At this stage, we need to improve the layout in order
to provide more information regarding the area that is being mapped,
such as the EA code, the island name and the scale. The atlas feature can
dynamically change the different titles by making use of the coverage
layer's attribute table.

Automatic titles
a.Go to the Layout Interface and click on . Draw the rectangle
where you want the title to be located.

b.Make sure that the title frame is selected in the layout canvas and
go to the Item Properties menu.

c.In Main Properties, click on Insert an Expression and enter the
following expression:
‘EA Code: ‘||"eaid”

d.Set the text font by changing the colour, making it bold and increasing
the size to make the title more visible.

e.Cycle through the maps by using to check that the EA code
matches with the EA represented on the map.

f. Insert automatic titles for the island and village names by adding
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a new text box and using the following expression: ‘Village name: ‘||
"v_name” || / Island name: ‘||"i_name”

Remember that in the language for QGIS expressions, the || symbol is used
to concatenate text or variables. Single quotes ‘are used to indicate text and
double quotes "indicate fields from the attribute table.

Automatic scale bar
g.Go to the Layout Interface and click on . Draw the rectangle where
you want the title to be located.
h.Go to the Item Properties menu and unfold the Units submenu.

i. In Scalebar Units, select the Kilometers option, and in the Label for
Units, type km

j- As our scale bar is dynamic, to ensure that the item does not exceed the
frame, select the Fit segment width option and set the size between 50
and 100 mm.

k.Then go to Position and Size and set 100 mm for the Width of the frame.

l. Use to check that the dynamic scale bar is working.

m.Make sure that you save the changes to the project regularly by clicking
on . We will keep working on the same project and layout in the next
section.

7.2 Rule-based styles interacting
with Atlas (Atlas variables)

In this section, we are going to set styles for both the EA and the HH layers,
which will sync with the Atlas to improve the readability of the maps.

Style for the polygon layer
a.Go back to the main QGIS interface and open EA_atlas_4326. From the
Layer Properties panel, go to Symbology.
b.Select the Ruled-based option in the top drop-down menu.

c.Double-click on the rule that is currently displayed, or select it and click

on to open the Edit Rule panel.

d.In Label, type: Selected EA

e.In Filter, click on ﬂ and enter the following expression:
@atlas_featureid = Sid
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f. Then click OK.

g.Click on TEST to check that the formula is working properly.
h.Next, set a transparent fill with an orange border style and click OK.
i. Clickon to add anew rule

J- InLabel, type: Not selected EA

k.Check the option Else.

I. Set the style with the same type of orange Stroke.

m.For the Fill, select a shade of blue and set the Opacity at 50%.

(2 Select Color >

@ ©|®E ||

HTML notation I #3093e5

Current
od |
Reset | oK I Cancel Help
|

n.Click OK in the following three menus to save the changes and check
that the conditional formatting has synced with the Atlas_landscape
layout. The selected EA should appear with a transparent fill format
and the non-selected EAs with a semitransparent blue fill.

Next, we need to modify the EA labels so that only the non-selected EA
labels are shown on the map. We do not need to show the selected EA
label as it will be displayed in the title. Moreover, we avoid labelling the
selected polygon so as to prevent the label blocking the features inside
the polygon, such as HH locations or other labels.

a.Return to the main interface and open EA_atlas_4326. From the
Layer Properties panel, go to Labels.

b.Select the Rule-based labelling option and click on toadd a
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new rule. The Edit Rule panel will then be displayed.

c.In Filter, click on and enter the following expression: @atlas_
featureid <> Sid and then click OK.

d.Click on Test to check that the formula is working properly.

e.In Value, select the eaid field and set the same label format as we
didin previous chapters, which will ensure the readability of the map.

f. Createanewrule and click on to open the Edit Rule panel.

g.In Filter, click on and enter the following expression: @atlas_
featureid = Sid but we do not enter any field in Label with to make
sure that no label is displayed. Then click OK.

h.Click OK in the next menus that follow and check that the conditional

formatting works as expected.

For the HH point layer style, we will configure similar settings to those of
the EA polygons. In this case, we only want to show and label the points
following these two conditions: points that have been selected for this
hypothetical survey (points where the field Selected is equal to 1) and
that are located within the EA selected by the atlas.

a.0pen HH_atlas_4326. From the Layer Properties panel, go to
Symbology.
b.Select the Ruled-based option from the top drop-down menu.

c.Double-click on the rule that is currently displayed, or select it and
click on to open the Edit Rule panel.

d.In Label, type: Selected HH

e.InFilter, click on and enter the following formula in order to meet
the conditions for the HH location layer:
"Selected” = 1 and intersects(@atlas_geometry, Sgeometry)
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f. Click on Test to check that the formula is working properly.

g.Set the style in order to better make visible the points over the satellite
image.

h.Create a new rule , click on to open the Edit Rule panel,

then click OK.

This time, configuring the labels is simple; you just need to set basic
labels displaying the HH id.

i. Goto Labels and select the Single labels option.

j- In Label with, select the id field.

k.Set the style by increasing font size and adding a white buffer to
ensure the correct readability of the HH codes in the maps.

I. Check in the Layout Interface that the conditional formatting works
. [=] .
as expected and click on to save the changes to the project.

T

a.Goto Atlas_landscape, click on =— and draw a rectangle where the
legend will be located.

b.Select the legend and open the Item Properties menu.
c.Uncheck the Auto update option.

d.Select the Google Satellite entry and click on to remove it from
the legend. Use the controls to order the different elements
within the legend.

e.Double-click on each of the items to change the titles. In this case,
we will erase the name of the layers as just the label of each feature
is atitle.

125



QGIS FOR DIGITAL CARTOGRAPHY IN CENSUSES AND SURVEYS | AUTOMATED MAP PRODUCTION

() Legend Item Properties bt

Item text
HH atlas_4326]

QK Cancel

f. Scroll down across the menu and open the Fonts section. Set the
fonts for each of the following categories: Title, Group, Subgroup
and Item.

g.In Columns, we can split the legend into different columns.
h.In Symbol, we can increase or decrease the size.

i. In Spacing, itis possible to control the spaces between the different
elements in the legend.

7.3 Landscape/Portrait layouts

Looking at the different EAs that we want to map in the project, we notice
that some of the polygons fit better in a landscape page and others in
a portrait map.

In this section, you will learn how to configure the atlas to automatically

distinguish between both orientations and generate both landscape and
portrait maps.
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The first step will be to generate a field in the Attribute Table that identifies
whether the polygons fit better in landscape and portrait layouts.

a.Go to the Layers panel and open the Attribute Table of the EA_
atlas_4326 layer.

b.Click on to open the Field Calculator.
c.Check the Create a new field option.
d.In Output field name, type: orient

e.In Output field type, select the Text (string) option. This is very
important as we want to store letters in this field.

f. In the Expression dialogue, enter the following formula:

if(bounds_width(Sgeometry)>bounds_height(Sgeometry),L,P’)

g.Click OK and check in the Attribute Table that the new field has
been correctly generated. We should find a new field named orient,
populated with L and P characters.

h.Click on to save the edits and close the editing session.

Now we will configure the Atlas_landscape layout to filter only the EAs
that match a landscape-oriented page.

a.Go to the Atlas menu and check the option Filter with.

b.Click on and enter the following expression: "orient” = ‘L’

Atlas n

layout | ItemPropertes  Atlas | Guides |

¥ Generate an atlas

w Configuration :J
Coverage layer I'.T;-‘Eﬁ._aﬁas_*’rﬁlﬁ ;I
I Hidden coverage layer
Page name |1-2 eaid ;I
[« Filter with | “orient” =" E]
¥ sort by |1-2 eaid :J £I :I
¥ Output

Dutput filename expression

|'eaid' EI

I single file export when possible

Image export format |jpeg ;I j
-
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c.Check on the atlas toolbar so that now the atlas is only selecting
landscape-oriented EAs.

The next step involves duplicating this layout, changing the page
orientation and repositioning all of the map elements.

a.In the top menu of the Layout Interface, go to Layout > Duplicate
Layout.

b.Name the new layout as Atlas_portrait

c.Right-click in the layout canvas and select Pages Properties...

d.The Item Properties menu will show the page properties (size,
orientation and background colour).

e.In Orientation, select the Portrait option.

ltem Properties n
—Page Size
Size |4 R =E
Orientation IF’c:rtrait Li Elr
width  [210.000 = €L
I
Height  [297.000 = s =t

I™ Exclude page from exports {Er],

|
Background |"|

f. Open the Atlas menu.

g.In Filter with, replace the current expression by typing: "orient” = ‘P’
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Atlas n

¥ Generate an atlas

¥ Configuration

Coverage layer |~ EA_atlas_4326 |

™ Hidden coverage layer
Fage name |12 eaid | i‘

¥ Filter with ﬁl £
¥ Sort by |-'l-2 eaid j i| :l

¥ Output

Output filename expression

"eaid" i'

™ Single file export when possible

Le]

Image export format |jpeg -

h.To complete this new layout, we just need to drag and resize all of
the map elements to make them fit into the new page configuration.

EA Code: 6090090 ENUMERATOR MAP

Village name: Tabonibara / Island name: North Tarawa

ENUMERATORMAP  EA Code: 7030071
Village name: Temaiku | Island name: South Taraws

[ U TR —— 0 o5 thm

] Mot Sebected 4

Once both portrait and landscape layouts are ready, we can proceed
to exporting the maps into image files. The atlas feature allows us to
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produce all of these maps automatically.

a.In the top menu of the Layout Interface, go to Atlas > Export Atlas
as Images.... Another option is to click on , which is located in
the Atlas Toolbar.

b.Select the directory to where the maps will be exported.

c.In the Image Export Options panel, we can configure the settings
related to the resolution of the images. For this exercise, we will keep
the default values. Click on Save.

d.A progress bar panel will be displayed showing the number of maps
already printed over the total.

(Q Exporting Atlas ¢
Exporting 33 of 106
nn i
Abort

We will export the maps from both landscape and portrait layout into the
same folder. Itisimportant to verify that the number of exported maps is
equal to the number of EAs in the attribute table and that the filenames
correspond to the EA codes.
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7010011,)peg 7020021.)peg

7030083.)peg

7040131 ,)peg 7040132,)peg 7040133.)peg

7.4 Atlas-controlled tables

In this section, we are going to create a map layout that includes a table
of information related to the HHs displayed in the map. The atlas feature
allows us to synchronize the information included in these tables with
the area displayed on the map. To conduct the exercise, we need to
duplicate the Atlas_landscape layout and create the Atlas_landscape

table following the steps explained in the previous chapter.
a.Reduce the size of the map and move the scale bar to make space
forthe table.

b.Click on and draw a rectangle where the table will be located
within the layout.

c.Go to the Item Properties menu and select the Main Properties
submenu.

d.In Source, select the Layer features option.
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e.In Layer, select HH_atlas_4326

f. Click on Attributes and remove the field HHid by selecting it in the
Columns display and clicking on .

g.Then sort the fields this way id, name, status, Selected by selecting

them and using controls.

h.In Sorting, select id, then select the Ascending option and click on

8|

i. Click OK to save the changes in the table.

If we check on the content of the table and the points displayed in the
map, we will notice that none of the points match with the ones displayed
in the map. In addition, when moving from one map to the next one, the
table remains the same. We need then to set the necessary parameters
to synchronize both maps and tables.

j. Goto the Feature Filtering submenu.

k.In Maximum rows, set 30 and make sure that the size of the table is
enough to contain the 30 rows.

I. Check the option Show only features intersecting atlas feature.

m.In Filter with, enter the following expression: "Selected” = 1

ltern Properties n
Attribute table

w Main Properties

Source ILayer features j
Layer | ¥ HH_atlas_4326 Ll @

Refresh Table Data |

Attributes. .. |

w Feature Filtering

Maximum rows |30 ﬁ
[ Remove duplicate rows from table

™ show only features visible within a map

Linked map I Map 1 _j
¥ Show only features intersecting atlas feature
v Filter with | "Selected” = 1 £ l

Z]

n.In Appearance, Show Grid and Fonts and Text Styling submenus, we
can access the necessary settings to improve the table's formatting.
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With these settings implemented, the table is synchronized with the
changing EAs as we cycle through the different maps. With these tables,
we provide enumerators with ancillary information (the name, address,
number of inhabitants) that can be useful when conducting fieldwork.

ENUMERATOR MAP EA Code: 7020061
Village name: Bonriki / Island name: South Tarawa

[ selectedEA ® Selected HH o 0.1 0.2km

[0 NotsslecasEa
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8 WORKING

WITH RASTERS
(TERRAIN DATA)

GIS systems mainly operate using two types of spatial data: vector data
(points, lines and polygons) and rasters. In the previous chapters of the
manual we have been working with vector data, which, in most of the
cases, is more suitable for working on statistical data collection activities.

A raster dataset is made up of a matrix (or grid) of pixels. Each pixel or
cell contains a value that represents the information of the area covered
in that pixel; for example, the elevation, slope, land-use patterns or
population density.

8.1 Retrieve digital elevation
model data from NASA's
Earthdata

A digital elevation model, or DEM, is a raster in which the pixels contain
elevation data from a continuous surface. In this chapter, we are going
to obtain a DEM from NASA's Earthdata service through the plugin SRTM
Downloader.

a.0pen anew QGIS session or a new project by clicking on .
b.Load 8_Raster/layers/land_4326.shp to the main canvas.

c.In the Layers panel, right-click on land_4326.shp and select Zoom
to Layer, so that the map canvas focuses on the layer. This step
is necessary in order to easily find which canvas or tile we need to
download from the SRTM repository.

d.In the top menu, go to Plugins > SRTM Downloader. If this plugin is
not installed, please refer to chapter 2.2 where the plugin installation
process is explained in detail.

e.Go to Plugins > SRTM Downloader or click on and the plugin
menu will be displayed.

f. Click on Set canvas extent to automatically enter the boundaries of
the work area. With these automatic limits, the plugin will retrieve the
relevant tiles of the DEM from the SRTM service.
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(5 SRTM Downloader >
7
North
|19
West East
-66 -65

South

|17

Set canvas extent |

Output-Path: |[empty for temporary files] |
¥ Load Images to QGIS

Download-Progress: 1 of 2 images

0%

About | Close |

g.In Output-Path, select the folder where the raster file will be stored
and check the option Load Images to QGIS.

h.Click Download and the following panel will be displayed requesting
login details to access NASA's Earthdata service. If you do not have
an account for this service, you can quickly create one here: https://
urs.earthdata.nasa.gov/users/new

Q Legin e

https://urs.earthdata.nasa.gov is requesting your username and password. If
you do not have a Earthdata Login, create one at

https://urs.earthdata.nasa.gov//users/new

Username: |

Password: i

™ Save Credentials oK | Cancel

A

Once the sign-up process is finished, you will be sent your login details.

i. Fill the Username and Password fields with your user details and
click OK. A progress bar will show the download process. Once it is
finished, the raster files will be loaded automatically onto the map
canvas.
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() SRTM Downloader *

North

South

Set canvas extent |

Output-Path: ][empty for temporary files]
[+ Load Images to QGIS

Download-Progress: 1 of 1 images

(LT LT L LT T et

S14W173

About

j- The rasters show the elevations of Puerto Rico. Lighter tones show
higher elevations and lower elevations are in darker tones.

If for any reason this process does not work on your computer, you can
access the raster at in the training

materials included with this manual.
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8.2 Improve raster visualization?

With the current display settings, you can quite easily distinguish between
higher and lower elevations. Nevertheless, it is possible to enhance the
way this spatial information is represented by creating a 3D model of
the surface, which in turn makes it easier to interpret the gradient and
the topography of the terrain. To achieve this, we will overlay a typical
coloured elevation layer on a hillshade layer underneath. Note that both
layers are generated from the same DEM raster.

Hillshade

a.0pen a new QGIS session or a new project by clicking on .
b.Load 8_Raster/DEM/PRI_AST_DEM_comp

c.In the Layers panel, right-click on PRI_AST_DEM_comp and select
Duplicate Layer.

d.Open the Layer Properties of PRI_AST_DEM_comp copy (the layer
that is underneath) and go to Symbology.

e.Go to the Band Rendering submenu, and in the Render type drop-
down menu, select the Hillshade option.

f. In Z Factor, enter 0.00001

g.Check the option Multidirectional. Unlike the traditional hillshade
models that use one source of light, the multidirectional method
illuminates the surface from four different directions providing a
more accurate model.

h.In the Resampling submenu, go to Zoomed. For the In option, set
Bilinear; for the Out option, set Average; in Oversampling, set the
value at 2.00

2 Both chapters 8.2 and 8.3 are based on this tutorial: https://opengislab.
com/blog/2018/3/20/3d-dem-visualization-in-qgis-30
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(2 Layer Properties - PRI_AST DEM_comp copy | Symbolegy *
¥ Band i
i Information Rendertypelm 1
Band |Band 1 (Gray) j
Altitude [4s.00° = |
iy,
S
Azimuth S 1] &
Y
[315.00° =
2 zractor [0-00001000 a
3 Multidirectional
L
¥ Color
Blending mode |Normal | 4 Reset
igh - | o = | contrast — &
i il |0 :I { Grayscale |Off j
Hue ™ colorize |~| Strength | [1o0= =
‘V
4 Zoomed: in |B:iinear j out |Average j Oversampling |2.00 3:
Thumbnail——— ~Legend [ Palette
style ~| 5 oK | Cancel | Apply Help |

i. Click OK to save the changes in the symbology and check the map
canvas to make sure that your raster looks similar to the image
below.

j- Right-click on the layer and select Rename Layer. Change the name
to indicate that this layer is a hillshade (e.g. PRI_AST_DEM_comp
hshade).

DEM displayed with an elevation colour ramp

a.0pen the Layer Properties of PRI_AST_DEM_comp (the layer on
top) and go to Symbology.
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b.Go to the Band Rendering submenu, and in the Render type drop-
down menu, select the Singleband pseudocolor option.

c.Next to Color ramp, click on the arrow located on the right to open
the drop-down menu. Select the Create New Color Ramp option.

d.In the Color ramp type panel, select Catalog: cpt-city option and
click OK.

e.In the Cpt-city Color Ramp panel, select the Selections by theme
tab, go to the Topography section and select one of the colour ramps
available. Then click OK.

(2 Cpt-city Color Ramp X
Selections by theme I All by author |
Name || Selected palettes for topography (22)
- All Ramps =
Bathymetry
- Blues
Discord natural neutral textbook elevation
= Diverging | I
- Greens ‘ I | .
- @reys
= QGIS c3t1 c3t3 garish14 ao-a
Precipitation
| 11
Temperature

i cd-a db-a 02-a im/sd/sd-a
Topography — 47 colors - diser

- Topography/bathymetry
- Top of the (cpt) palettes = |

Selection and Preview | Information |

Palette  sd-a “

Path ]jmfsdfsd—a

License |Attribution required (2005)

I~ Save as standard gradient oK Cancel Help

f. Go back to the Symbology menu, and in Interpolation, select
Discrete.

g.Go to Min / Max Value Settings and set 0 m of elevation to be a blue
colour to represent the ocean.
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[a] Layer Properties - PRI_LAST_DEM_comp | Symbology X
-
a ¥ Band i -
2 Information Render type ISmg[eband pseudocolor 'I
"}:\\- Source Band |Band 1 (Gray) |
Min 0 Max 1236
P Min / Max Value Settings
[ (om—
T Interpolation | Discrete j
N Histogram Color ramp ‘I Iv‘
Rendering Label unit I
suffix
i Pyromics Value <= [ color [Label E
E Metadata ) - <=0
"= Legend
- 160.68 0-160.68
321.36 160.68 - 321.36
482,04 321.36 - 482.04 A
- 642, T2 482.04 - p42.72
Mode |Continuous = Classes |2 3:
Cessify | | =| | B= |
™ Clip out of range values
w Color g
Blending mode |Mumply j 3 Reset =
Style - 0K Cancel | Apply | Help |

h.In Color rendering, go to Blending Mode menu and select the
Multiply option.

i. Go to the menu on the left and select Transparency, then set the
Global Opacity to 80%. Click OK and check in the map canvas the
results of these new symbology settings. Do not forget to save the

changes to the project by clicking on .

The map now contains rich information regarding the terrain.
Consequently, it is now possible to identify the elevation by virtue of
the different shades and to read the shapes of the relief thanks to the
hillshade.
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8.3 Working with 3D map views

In QGIS 3, the 3D visualization tool is native, whereas in previous versions,
3D visualizations were a function of an external plugin, Qgis2threejs.
3D maps are a good way to display in the layouts additional information
related to the landscape.

Prior to working in the 3D view, we are going to prepare our map canvas.

a.Load 8_Raster/layers/roads.shp and put it on top of the rasters in
the Layers panel.

We will set anew symbology for this line layer so that it is easily identifiable
on the map.

b.Open the Layer Properties panel of roads.shp and go to Symbology.
c.Select the Single symbol option, as we will display all the roads using

the same symbol.

Torepresent the roads, we will set a pale grey line with dark grey borders.
We will construct this symbol by overlapping a pale grey line over a dark
grey one. Then we will set different widths for both lines to create the
border effect.

d.Click on to add a new symbol layer in the symbol panel.

= Single symbol

=l Line
: Simple line
= Simple line

#| =| a| o| 2| v|

e.Select theline ontop, then set a pale grey Color and a 0.4 mm Stroke
width.

f. For the line underneath, set a dark grey Color and a 0.5 mm Stroke
width.
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Now that we have all the layers of our map cleanly represented in our 2D

map, we can start working with the 3D view.

a.Inthe top menu, go to View > New 3D Map View. An error message
will be displayed informing us that the 3D view is not supported on
an unprojected CRS, like the default QGIS CRS.

b.To change the CRS, go to Project > Properties and select the CRS
menu. It is also possible to access this menu by clicking on the
‘ # EPSG:4326 | icon located in the bottom-right corner of the
screen.

c.In the CRS menu, select a projected CRS. For this exercise, EPSG:
3857 will work. Select one of them and click OK.

d.Try View > New 3D Map View again. A new 3D Map window will
appear.

e.Clickon to open the 3D Configuration panel.

f. In Elevation, select one of the two DEMs open in the project. The
DEM will act as the data input to render the relief volume displayed
inthe 3D view.

g.InTileresolution, we will increase the value up to 50 px, as the region
we want to display is relatively small.

h.In Map tile resolution, set the value to 200 px (for better-quality
rendering) and click OK. If you notice that your computer takes too
long to render the 3D view, it is recommended that you restore the
default values.
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i. The navigation controls within the 3D view are as follows:
- Click to pan the map.
- Hold Shift + click or click with the mouse wheel to rotate the view.

- Roll the mouse wheel to zoom in/out.

If you want to create a realistic landscape, you can put a satellite image
overlay above the DEM.
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8.4 Assign elevation data from
DEM to point layer

Inthis exercise, we are going to classify HH location waypoints according
to their altitude. This will allow us to view the HH locations in terms of
their vulnerability relative to potential natural disaster events linked to
sea-level rise (tsunamis, storm surges, cyclones). We are going to obtain
the elevation information from the DEM and add it to a point shapefile as
a new field in the attribute table.

a.Load the layer 8_Raster/layers/HHLoc_4326.shp in the map canvas.

b.In the top menu, go to Plugins > Manage and Install Plugins and
check if the Point Sampling tool is installed. If not, proceed with the
installation of the plugin.

c.Once it is installed, go to Plugins > Analyses > Manage and Install
Plugins orclick on @to open the plugin. The Point Sampling Tool
panel will be displayed.

d.In the Layer containing sampling points drop-down menu, select
the layer HHLoc_4326

e.|n Layers with field/bands to get values from, select HHLoc_4326
to keep the fields from the point layer and PRI_AST_DEM_comp, the
layer containing the elevation data (use Ctrl + click to select multiple
layers).

Note that the layers have to be checked as visible in the Layers panel to
make them available in the plugin menu.

f. In the Output point vector layer, select the location and the name
of the resulting point layer (e.g. HHLoc_Elev_4326.shp). Then click
OK to start the process.
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=} Point Sampling Tool *

General | Fields | About |
Layer containing sampling points:

|HHLoc_4326 -

Layers with fields/bands to get values from:

HHLoc_4326: FID (source point)

PRI_AST _DEM comp : Band 1 (raster)
Google Satellite : Band 1 (raster)

— Output point vector layer:

|PDATED CHAPTERS/8_raster/layers/HHLoc_Elev_4326.shp  Browse |

I¥ Add created layer to the map

— Status: |

Complete the input fields and press OK... ok | Ehme |

A

g.The point layer containing the elevation data will be automatically
loaded onto the map canvas. Open the Layer Properties panel and
go to Symbology.

h.In the top drop-down menu, select the Graduated option.
i. In Column, select the field containing the elevation data.

j. In Color ramp, select a suitable ramp to display vulnerability. In the
example, we have selected RdYIGn, located within the All Color
Ramps submenu.

Golor e T
Classes | i Invert Color Ramp
@ Randem Color Ramp |
. o I Elues
Z 13“ I Greens
e 5 . Greys
L 'Ii. Magma
| 1 raGy
A Reds
I l Spectral
. Viridis
All Color Ramps
Create New Color Ramp...
Edit Color Ramp...
Save Color Ramp...
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k.Click on Classify, select the classification Mode and the number of
Classes and set the thresholds and labels for the different ranges.

The result will be a cloud of points represented on the map according to

the degree of vulnerability determined by the altitude at which the points
are located.
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9 DATA MANAGEMENT
AND STORAGE:

SPATIAL DATABASES -
GEOPACKAGE

In this chapter, you will learn how to store and manage

different projects and datasets by using two different

approaches. The first is based on the use of projects and
folders and the second one relies on the use of spatial
databases.

9.1 Data management and
storage using projects and
folders

This method is easier for beginner GIS users as it stores data in a
folders and subfolders structure. In general, this technique works for
small projects. However, this simple method may be insufficient when
undertaking large and complex projects (e.g. large numbers of datasets
from various sources, with different formats and levels of processing).

When using the projects and folders approach, it is necessary to choose
the criteria by which we will classify the project data into folders. There
are many different ways to do this and there is not necessarily one correct
solution. For example, you can group by data types (e.g. vector, raster,
table), by project (e.g. census, listings, year), or by topic (e.g. HH locations,
boundaries, rivers, facilities).

You will find the hypothetical example of Malawi, stored in the training
materials folder, which accompanies this manual.
a.0pen 9_data_management/MWIProject.qgz

b.Either using the QGIS browser or the default file manager in your
operating system, open the 9_data_management folder and study
how the datais organized across the different folders and subfolders.
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Note that the project file is located next to the layers folder. The
layers folder contains subfolders that store data by type: raster,
shapefile. The way the data will be arranged will depend on the user's
preferences, the nature of the project, etc.

E E 9_data_management
' [t I__—I database

= 4 population_mwi_2018-10-01.tif

- 5 shapefile

3 - L2 MWI_Airports_4326.shp

b MWI_HealthFacilities_4326.shp
- 03 MWI_ProtectAreas_4326.shp

- (3 MWI|_Roads_4326.shp

3 MWI_TA_4326.shp

— 2 MWI_UrbanCityTowns_4326.5hp
- (3 MWI|_waterbodies_4326.shp

- 3 MWI_Waterways_4326.shp

O MW|Geopackage
o 0. MWIProject

A dependence on folders can make sharing projects among users a
very challenging process if we want to preserve workspace settings, like
symbology and labels. If users are not familiar with GIS software, the
sharing process can quickly become unmanageable and complicated.

The plugins QConsolidate and QPackage, both available in QGIS, can
package layers and projects to allow projects and folders to be shared,
but remove any data storage structures in the process.

To install both plugins, we will follow these next steps:

a.0n the top menu, go to Plugins > Manage and Install Plugins... and
select the All menu on the left side of the panel.

b.Go to Settings and check the Show also experimental plugins
option.

c.In the search bar, type Qpackage. Select the plugin Qpackage and
click on Install plugin.

d.In the search bar, type Qconsolidate3, select the QConsolidate3

148



QGIS FOR DIGITAL CARTOGRAPHY IN CENSUSES AND SURVEYS | DATA MANAGEMENT AND STORAGE: SPATIAL DATABASES - GEOPACKAGE

plugin and click on Install plugin.

As both plugins work in a similar way, it is only necessary to learn how
to use one of the plugins. We will use QConsolidate3, as it is currently
more stable in the QGIS 3 environment.

a.0pen CookProject.qgz. You will notice that all of the layers have been
configured with specific symbologies and labels and that a satellite
image background has been added.

Because of a bug that has not yet been resolved, we need to save the
project using the .qgs extension.

b.In the top menu, go to Project > Save as or click on .

c.In the Save Project As panel, in the Save as type drop-down menu,

select the QGIS files (*.qgs ) option.

Once the project is saved with a .qgs extension, we will start using the
plugin to package and share the project and the layers.

d.In the top menu, go to Plugins > QConsolidate3.

e.In Project name, we can change the name of the project to be shared
if necessary.

f. In Output directory, set the new location for the package.

g.In the drop-down menu below Output directory, select the SHP
option. You will notice that there is an option to convert all the layers
into GeoPackage format; we will explore this format in the next
section.

h.The option Consolidate in a Zip file allows the project and layers to
be stored in a zip file. In this instance we will not select it.

i. Click OK.

(2} QConsclidate? >

Project name |MWIProjectQ3

Cutput directory IC:,."GIS,.'T::SharE Browse...

|sHP =l

™ Consolidatein a Zip file

Ok Cancel |
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j. The plugin will store the project in the specified location and will
create a folder named where all the project’s layers will be
stored. This means that any data structure that was put in place
before will be replaced by a simpler one set by the plugin.

Share

WIProject3

layers

MWI_Airports_4326.shp
MWI_HealthFacilities_4326.5hp
MWI|_ProtectAreas_4326.5hp
MWI|_Roads_4326.shp
MWI_TA_4326.5hp
MWI_UrbanCity Towns_4326.5hp
MWI_waterbodies_4326.shp
MWI_Waterways_4326.shp
population_mwi_2018-10-01.tif
C’- MWIProjectQ)3

5B Tos
"'_‘"-'l

=l

E

-

o

'-:*B*B*B*B*B‘B‘B*B

QPackage works the same way, but there are a few differences with
QConsolidate3.

-+ In QPackage, it is possible to select which layers will be packaged
in the process.

-+ InQPackage, it is possible to select the target CRS for the packaged
project.

-+ QPackage saves both layers and project file in the same file.

+ There are issues with QPackage when packaging rasters (this

error had not been resolved while this manual was being written in
02/2020).

+ When QPackage packages the layers and the project, it saves the
current project session to the new location. We have to be careful and
open the original project again in case we want to keep working on it.
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9.2 Data management and
storage using spatial databases
(GeoPackage)

Generally, we have opted to use the ESRI shapefile (.shp) for vector
layers in this manual. We made this decision so that the manual could
be used by beginner to intermediate GIS users. As the shapefile is the
most common format in ESRI and QGIS environments, basic users are
likely to already be familiar with it.

However, this does not make the .shp format the best support when
working with vector layers. In this chapter, we will present other
alternatives that have significant advantages over the shapefile format.

9.2.1 GeoPackage format

"GeoPackage is an open, standards-based, platform-independent,
portable, self-describing, compact format for transferring geospatial
information."

A more accessible definition of the GeoPackage format can be found in
the QGIS documentation: "the GeoPackage open format is a container
that allows you to store GIS data (layers) in a single file" 4

The main advantages of using this format when managing our vector
data, and in some cases raster data, are as follows:

[tis OPEN source.

QGIS has been switched to work by default with GeoPackage even if it
still perfectly supports shapefile and other formats.

GeoPackage can store several layers with different geometries (points,
lines, polygons) using different CRS in a SINGLE FILE. When working
with shapefiles, it is necessary to create at least three files to store one
single layer (see chapter 3.1).

GeoPackage is compatible with other GIS software packages and
programming languages (e.g. ESRI, Python, QGIS, R, GDAL).

The workflow of GeoPackage (editing, selection, attribute table,
symbology ...) is the SAME as with shapefile.

3 GeoPackage official website: https://www.geopackage.org/

4 Documentation QGIS 3.4: https://docs.qgis.org/3.4/en/docs/training_ma-
nual/basic_map/vector_data.html?highlight=geopackage
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In the following exercise, we will follow the workflow process of grouping
several shapefiles (point, line and polygon), a raster and their styles, into
a single GeoPackage file.

a.0pen 9_data_management/MWI|Geopackage.qgz

In this project, you will find eight vectorial layers in shapefile format, plus
one raster. Each layer already has a preconfigured symbology stored
in the project file. We are going to put together these shapefiles in a
group in the Layers panel. We do this in order to differentiate the pre-
existing shapefile layers from the ones we will later create and store in
a GeoPackage.

b.At the top of the Layers panel, click on to create a new layer
group. Name it Shapefile and drag all the existing layers within the

group.
Next, we will create the GeoPackage file. There are three ways to do this:

1.0n the top menu, go to Layer > Create Layer > New GeoPackage
Layer...

2.In the Browser panel, right-click on M" GeoPackage |and select
Create Database.

3.In the side menu bar located on the left side of the interface, click
e

For all of the three cases, the same New GeoPackage Layer menu will
be displayed.

c.In Database, select the location for the new database and its name
(e.g. 9_data_management/database/MWI.gpkg).
d.In Table name, leave the current text.
e.In Geometry Type, select the option No Geometry.
We have to create this table as the GeoPackage file needs at least one

item to store when it is first created. We will remove this item later from
the database.

f. Click Ok. In the Browser panel, right-click on ‘ﬁ” GeoPackage |
select New Connection and open MWI.gpkg from its location.

g.In the Browser panel, MWI.gpkg will be displayed under
‘ﬁ’" GeoPackage |. After undertaking any modification, it is
recommended that you click on to refresh the folders.

Now that we have created the GeoPackage file we will package all the
vector layers and the raster inside. There are two main ways to achieve
this:
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1. Browser panel
h.Drag MWI_HealthFacilities_4326 from the Layers panel to the MWI.
gpkg folder located in the Browser panel.

i. The following panel will be displayed and the layer MWI_
HealthFacilities_4326 will appear in the GeoPackage file tree.

Q@ Import to GeoPackage data.. X EQ“I GeocPackage
o Import was successful. - E MWl.gpkg
L "EM
7 MWI_HealthFacilities_4326

2. DB Manager

The DB Manager is one of QGIS’s core plugins and is intended to be the
main tool to integrate and manage spatial database formats supported
by QGIS (PostGIS, SpatiaLite, GeoPackage, Oracle Spatial, Virtual layers)
in one user interface.

a.In the top menu, go to Database > DB Manager.

b.In the DB Manager menu, in the Providers window, click on
‘ﬁ” EEDPHCHHQEWIO show the connections available. If MWI.gpkg
is not available, right-click on ‘ﬁ” GeoPackage | then select New
Connection and open the GeoPackage file from its location.

c.Double-click on MWI.gpkg to display the items already included in
the database.

d.Click on Import Layer/File, and the Import vector layer panel will
show.

e.In Input, select MWI_Roads_4326

f. Intable, select the table from the same layer as in Input; in this case,
MWI_Roads_4326

g.Check the Primary key option and click OK.
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B3 Import vector layer >

Input |MWI_Roads_4326 =] sl

r Import only selected features Update options i

—Output table
Schema | =]
Table |MWI_Roads_4326 =l
—Optons
] Primary key Iid

[Z] Geometry column Igeum

I™ Source SRID |EPsG:4325 - was 84 ~1 4
I~ Target SRID [EPsG:4326 - wiGs 84 =] 4
I™ Encoding |uTF-8 =

IC Replace destination table {if exists)
™ Create single-part geometries instead of multi-part
[T Convert field names to lowercase

™ Create spatial index

K | Cancel

Add the rest of the vector layers into the MWI.gpkg and practice both
methods to familiarize yourself with them. There is one thing we need to
keep in mind, and it is that rasters cannot be added using the DB Manager, as
for the moment this plugin does not support raster layers. You will therefore
need to use the dragging method. Once you have finished, your GeoPackage
file tree should be structured as in the image below.
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._'.I

= & GeoPackage
= B MWl.gpkg
i PMWI_Airports_43.26
: & MW HealthFacilities 4326
- (53 MWI_ProtectAreas_4326
%" MWI_Roads_4326
-~ 9 MWI_TA_4326
- 09 MWI_UrbanCityTowns_4326
-~ 9 MWI_waterbodies_4326
W MW Waterways_4326
o population_mwi_2020_ad|

h.Now we can delete the empty table M that was created before. In the
Browser panel, right-click on the M table and select Delete Layer ‘M.

Now that we have packaged the layers into the GeoPackage, we will add
them into the map canvas.

a.From the Browser panel, in the GeoPackage branch, select MWI.
gpkg and either double-click on each layer or drag them into the map
canvas. Make sure when adding the layers from the Geopackage
that they remain outside the layers group created at the start of this
section.

Next, we are going to copy the styles from the shapefiles and store them
as a table in the GeoPackage file. This ensures that the layers will be
displayed using the same symbology, even if they are opened in another
QGIS project.

b.Right-click on the layer MWI_HealthFacilities_4326 (the one inside
the shapefile group) and select Styles > Copy Style > All Style
Categories.

c.Right-click on the layer MWI_HealthFacilities_4326 from the
GeoPackage file and select Styles > Paste Style > All Style
Categories. Our layer will get the new symbology and labels settings.

d.Go to the Layer Properties panel. In the Symbology menu, click on
the Style button (bottom-left corner), select the Save Style option
and the Save Layer Style panel will be displayed.
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e.In the Save style drop-down menu, choose the In database
(GeoPackage) option.

f. In Style name, set a name for the style (e.g. HealthFacilities), add a
description, if you find it necessary, and click OK.

(&) Save Layer Style x

Save style IIn database (GeoPackage) ;!

Style name IHealﬂﬂFaciIiﬁes

Description simple marker red cross with with white drde as background|

Description

o L

™ Use as default style for this layer

CK | Cancel | Help I

Follow the same steps to copy the styles from the shapefile vector layers
onto the GeoPackage equivalents and save the styles in the database.
You can do this for each of the layers except for the raster (we will explain
why at the end of the chapter).

g.0Open the DB Manager, select the GeoPackage and deploy the
MWI.gpkg database. You will find a new table named layer_styles
that now contains the styles for the vector layers contained in the
database. You can check the content of the table by selecting it and
clicking on the Table tab on the right side of the menu.
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& DE Manager - a ¢
Database | Table
”e a | EImportLayer,’File... EExporttoFi\a -
Providers Info  Table | Preview |
-:-,@ GeoPackage - f_table_catalog |le_sck f_table_name .geometry_colum styleName styleOML styleSLD useAsDefault
£+ 6. MWigpiy 1 MW HealthFacilities 4326 | geom HealthFacilities | <!DOCTYPE ggi... | <xml version=...
L0 MWL Airports_4326
" MWI_HeslthFacilities 43... Vi MWI_Airports_4326 geom Airport <!DOCTYPE ggi... | <¥xml version=...
MWI_ProtectAreas_4326 | ) )
MWI_Roads_4326 3 MWI_Roads_4326 geom Roads <IDOCTYPE qgi... | <*ml version=...
MW TALS0 4 MW Waterways_4326 geom Waterways <IDOCTYPE ggi.. | <%ml version=...
MWI_UrbanCityTowns_..
MWI_Waterways_4326 5 MWI_Protectireas_4326 geom protechreas <!DOCTYPE qgi... | <*ml version=...
MWI|_waterbodies_4326
6 MWI_waterbodies_4326 geom Waterbodies <!DOCTYPE ggi... | <*ml version=...
layer_styles
Faringaaplal 7 MWI_UrbanCityTowns 4326 | geom towns <IDOCTYPE ggi... | <xml version=...
SOLO_EAs_2019FINAL_CHE...
- 2 TKLHIES2019.gpkg 8 MWI_TA 4326 geom TA <!DOCTYPE qgi... | <¥xml version=..,
&[5 Wallis_peche_grid.gpkg
B [ testgpkfromgdb.gpkg
&+ @ Oracle Spatial
i ) | +

h.Open a new session of QGIS and try to load the layers contained in
the MWI.gpkg database. Now the layers will be displayed with the
symbology settings stored in the GeoPackage database.

Although GeoPackage can store rasters, it cannot store their styles. This
means that the way we will manage the styles is the same as before:
either we store the style with the project, or we save it with a .sld or .gml
file that can be loaded once the raster layer has been opened.

As mentioned at the beginning of the chapter, when working with vector
layers stored in a GeoPackage database, the workflow in the QGIS
environment is the same as if we were working with shapefiles. No new
skills or processes need to be learned to work with GeoPackage apart
from the basics about how the format stores the information.
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10 METADATA

10.1 Populate metadata
(standards and compatibility)

Metadata is information about data. Metadata records and documents
important information about a dataset, such as the author, description,
abstracts, keywords, updates, dates of creation/update, etc.

QGIS 3.x uses metadata differently compared to QGIS 2.x. At the time
of writing (07/2019), the QGIS metadata editor does not support either
ISO 19115 or ISO 19139 standards; however, its structure operatesin a
similar way to these standards.

Inthis example, you are going to populate the metadata file for a schools-
unicef-2004 slayer containing the school locations in. We will complete
the metadata as if we were the authors and owners of this dataset. The
dataset has been extracted from https:/data.humdata.org/. You will find
To add into metadata.txt file alongside the layer that contains information
that can be added on the layer's metadata.

a.Load 10_metadata/layers/schools-unicef-2004.shp, open the
Layers Properties panel and go to Metadata.

The metadata menu helps streamline the data-entering process and will
create a metadata summary for the layer.

b.Identification describes the basic attribution of the dataset (e.g.
parent identifier, identifier, title, type, language, abstract).
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() Layer Properties - schools-unicef-2004 | Metadata

Identification | Categories | Keywords | Access | Extent | Contact | Lnks | History | vaidation |

(i Intorration This page describes the basic attribution of the dataset. Please use the tooltips for more information,
Parent identifier

[school locations Somalia

Identifier

|2:/615/QG15 manual_global version/UPDATED CHAPTERS/10_metadata/layers/schools-unicef-2004.shp St from layer

€ Labels Tite
- |5chool lacations Somalia
Diagrams

1 Type
|dataset ;I
Langusge

E Source Fields = =]
Abstract

M= Attributes Form

School locations collected by UNICEF, FAD SWALIM in Somalia|
Joins

ﬁ Auxiliary Storage
”G) Actions
® ooy

& Rendering

Variables

:% Metadata

| Metadats_~ OK Cancel Apply Help

c.Categories. The metadata editor includes ISO categories. Select the
category from the ISO categories panel and click on to add it

into the Chosen categories panel. You can add custom categories
by clicking on

(2 Layer Properties - schools-unicef-2004 | Metadata 'Y
= Identfication  Categories | Keywords | Access | Extent | contact | Lnks | History | validation |
(i Information Daleie ol don -
150 categories Chosen categories
Source Biota Educaticn
Boundaries Location
" Symbology Climatolegy Meteorology Atmosphere
Economy
Elevation
Labels Environment
Farming
Diagrams Geoscientific Information
Health
Imagery Base Maps Earth Cover
Inland Waters
Intelligence Military
Oceans |2
Planning Cadastre
BBl Attributes Form ockly il
Structure
Transportation
g Utilities Communication
ﬂ Auxiliary Storage
”G) Actions
® ooy
endering
Variables
E Metadata
= - | _Metadats '| OK I Cancel | Apply | Help I

d.Keywords are used to help data retrieval processes follow standard
concepts and vocabulary. In this case, we have verified the
terminology via the GEMET website while adding one more concept
and the related keywords.
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(3 Layer Properties - schools-unicef-2004 | Metadata ®

Q Identification | Categories  Keywords | Access | Extent | Contact | tnks | History | vaidation |

Keywords are optional, and provide a way to provide additional descriptive information about the dataset. Edits made in the
categories tab will update the category entry below. For the concept, we suggest to use a standard based vocabulary such

as GEMET.
%=

(i Information

39 source

% Symbology

€ Labels

2 |school FACILITIES - SCHOOLSGEODATA EDUCATION

Diagrams

Joins.

ﬁ Aundliary Storage
”G) Actions
. Display

& Rendering

Variables

A Metstas L | Metadaz - oK cancel | meoy | nep |

e.In the Access section we will include all the information related to
licenses, rights, fees, and other constraints. In the link that follows,
we can find information and guidelines to better understand how to
complete this section:

https://theodi.org/article/publishers-guide-to-open-data-licensing/

f. The Extent tab comprises spatial (CRS, map extent, altitudes) and
temporal information. Click Set CRS from layer and the information
will set according to the preconfigured layer properties. For the extent,
you can either fill it manually or use one of the three options available:
Current Layer Extent, Calculate from Layer or Map Canvas Extent.

ayer Properties - schools-unicef-. adata
G Layer Propert hool ef-2004 | Metadat; X
Q Identification | Categories | Keywords | Access Extent Contact | Links | History | Validation |
(i Information Coordinate Reference System and spatial extent for this dataset.
v G f System
- T
Re s CRS: EPSG:4326 - WGS 84 Set CRS from \ayer' Set CRS from prowderl

N <ymbolagy Same as ayer properties and provider,

O3 Labels W Extent (current: schools-unicef-2004)

North |11.900000000
Diagrams
1 West |40.998250000 East |51.260000000
" South |-1.132700000

E Source Fields Caleulate from Layer ~ Map Canvas Extent

B8 Attibutes Form

Joins

2 maximum Jo =
2 minimum Jo =
Temporal extent for this dataset.

From [ 29-Dec-0400:00 -]
To [ |

4§ Rendering

Variables

Metadata - :
;.‘ 2ca .| Metsdats - oK cancel | [ gnly Help
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g.In Contact you should include owners and other related persons or
institutions responsible for the dataset.

Q Layer Properties - schools-unicef-2004 | Metadata *
Identification | Categories | Keywords | Access | Extent Contact | Links | History | Validation |
@) intormation 2! Contacts related to the dataset.
Name [TEST name
Role |custcdian ;I
Organization |TEST Organization
7 Labels Fosition [TEST Position
Email [TEST@TEST.com
Diagrams
Voice Il
Fax |
Address ) =
T Address Postal Code | City | ministrative Are|  Country
Rendering
Variables | | Ll
+| Metzdata -I oK. Cancel | Apply i Help |

h.Within the Links tab we can include ancillary resources and related
information, such as online databases, catalogues or documentation.

(2 Layer Properties - schools-unicef-2004 | Metadata

Identification | Categories | Keywords | Access | Extent | Contact Lnks | History | valdation |

=]

MIME

Links describe andillary resources and information related to this dataset.

F download link | https https:/fdata.hu...

2 | more informait... http:/fsddr.faos... |For more infor..

Diagrams
N 30 View

E Source Fields

Attributes Form

Joins

ﬂ Alixibany Storage
B actions

a list of online resources associated with the resor
0 oy

& Rendering

Variables ‘|

= Metadata

| _Metadatz 'I

i. The History section documents corrections, modifications and
versions of the dataset.
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(3 Layer Properties - schools-unicef-2004 | Metadata *

Identfication | Categories | Keywords | Access | Extent | Contact | Lnks  History | vaidaton |

E=

History about the dataset.

Update October 11, 2019

€T Labels

Diagrams

E Source Fields

Attributes Form

Joins

:f" Auiliary Storage
[@ Actions
. Display

& Rendering

Variables

-| Metadata 'i oK Cancel

Help

j- Validation verifies that we have entered the minimum information
required to meet metadata standards. The minimum requirements
are identifier, language, type, title, abstract, links, contacts, license,
CRS and extent.

(3 Layer Properties - schools-unicef-2004 | Metadata ®

Q. Identification | Categories | Keywords | Access | Extent | Contact | Links | History validation I

(i onrahan validation is not enforced, but it's recommended to resolve any validation issues listed here.

& Ok, it seems valid according to the QGIS Schema,
A\ Source

¥ symbology
€ Labels

Diagrams

E Source Fields

Attributes Form

Joins

g" Auwsiliary Storage
& rcione

. Display

q",'.‘ Rendering

Variables

| Metadata
| Metacs .| Metadata ~ ok Cancel Apply Help

k.Go to the Information tab and you will see that all the information
added into the Metadata section has been included automatically.
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() Layer Properties - schools-unicef-2004 | Information *
Q ﬂ
= Identification
O orain =
Identifier  Z:/GIS/QGIS manual_global version/UPDATED CHAPTERS/10_metadata/layers/schools-
e unicef-2004.shp
g IoucE Parent Identifier  School locations Somalia
Title  School locations Somalia
Symbology Type dataset
Language en
Tabale Abstract  School locations collected by UNICEF, FAO SWALIM in Somalia
= Categories  Education, Location
Keywords Vocabulary items
Diagrams. omd:topicCategory Education, Location
school FACILITIES - SCHOOLSGEODATA EDUCATION
=
urce Fields Extent
=] et CRS  EPSG:4326 - WGS 84 - Geographic
Bl Attobuisstom Spatial Extent  CRS: EPSG:4326 - WGS 84 - Geographic —
X Minimum: 40,99828959999999724
e ¥ Minimum: -1,13270000000000004
X Maximum: 51,25899999995999801
. ¥ Maximum: 11.90000000000000036
ﬂ Auxiliary Storage
Temporal Extent  Start: 2004-12-28T13:00:002
End:
”G) Actions
0 oy Access
& Rendering Fees
Licenses  Open Data Commons Open Database License
iatiables Rights
Variables e
h Metadata d
c Style oK Cancel Apply Help
BBl Denendencies

By default, the metadata will be stored alongside the project file. However,
this means it will not be accessible when opening this layer into a different
project. To solve this, we will follow these steps:

I. In Metadata, click on Metadata located at the bottom-left corner and
select Save Metadata.

m.Give the file the same title as the layer (schools-unicef-2004.qmd).
The extension .qmd will be automatically assigned. It is important
to save this .gmd file alongside the other layer files (.shp, .shx, .dbf,
etc.). This allows the program to retrieve automatically the metadata
for the layer the same way it does for the other extensions containing
the attribute table or the projection information, for instance.

In the case where we are using either a different layer format
(GeoPackage, KML) or the metadata is stored separately or with another
name, we can still add manually the metadata to the layer.

n.In Metadata, click on Metadata located at the bottom-left corner
and select Load Metadata. Select the .gmd file that contains the
metadata for our layer and click OK. The metadata will be displayed
in the Information section.
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