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Introduction and course philosophy

Welcome to this one day crash course on making maps from public health data with QGIS.

Maps can be a useful means of displaying data. Maps can help with communicating where things
occur, detecting spatial patterns and directing management responses. They are popular with the
public and politicians. Scientists and operational staff in a range of fields can benefit from making
them.

The course is predominantly practical to provide you with hands on experience of map making using
QGIS in a supported environment.

By the end of the day you should be able to make maps from your own data.

Learning Objectives

1. Be able to use QGIS to manipulate geographic information and make maps.

2. Be able to describe and use the most important types of spatial data.

3. Be able to modify software settings to make maps useful to inform decision making.

4. Be able to get public health data into QGIS and make maps from it.

5. Know how to attempt to solve inevitable technical difficulties with map data and software.

We will be focusing on practical use and skimming over some areas of theory due to limitations of
time. There will probably be aspects that you don’t understand. Please do feel free to ask the
instructors and your neighbours. In some cases not knowing exactly how something works won’t
matter, in some cases it will and we will try to explain (if indeed we know).

Also remember that in this aspect the internet is your friend. There are excellent (although varied)
help resources available on the internet to support learners (and instructors) to make maps with free
and open-source software.

The beauty of free software is that learners can install it on their own or work computers, can share
with others and can seek help on the internet from diverse user communities who are not
constrained by cost. This is especially the case in low resource settings. Yes, sometimes software
vendors can offer deals for educational or low income country users but this doesn’t accommodate
students after graduation, or the member of staff wants to install on their home computer, or the
learner who needs to ask a question from someone who doesn't have a licence.

Manual conventions
In this manual commands for you to carry out yourself are indicated with small arrows :

=> this small arrow indicates something for you to do
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GIS & QGIS - a very brief intro

A Geographical Information System (GIS) is a computer-based system for capturing, storing,
visualising and analysing geographic data.

In this course we will be using QGIS, an open-source GIS software that is freely available to download
from www.ggis.com.

QGIS is a professional GIS application that is built on top of and proud to be itself Free and Open
Source Software (FOSS). QGIS development is driven by a community of volunteers. We are not a
part of the developer community but we have made a financial contribution to support continued
QGIS development.

For this course, we will be using either versions 3.8.*% or 3.4.*. v3.4 is the long term release (LTR) that
is the most stable and least likely to have bugs. v3.8.* is the most recent release that has more
additions but may have bugs because it has not yet been tested so much. The QGIS maintainers plan
for v3.4.* to be the 'Long Term Version' or LTR until the end of 2019. Note that minor versions e.g.
3.8.1 or 3.8.2 indicate bug fixes and will look very much the same as any version of 3.8.

Installing QGIS

We recommended that you install QGIS before the course. If you have done that you can ignore this
section :-).

We have provided the installation files for windows on the course USB drive. Latest versions of QGIS
can be downloaded from the internet. Here we step through installation on Windows, installers and

instructions for Linux and Mac can also be found at the link.

=> To download the latest version of QGIS go to this link :

https://download.qgis.org

or google search for "qgis download" to find it. The top of the download page should look like this :


http://www.qgis.com/
https://download.qgis.org/

English

Download QGIS for your platform

Binary packages (installers) are available from this page.
The current version is QGIS 3.8.1 'Zanzibar' and was released on 19.07.2019.
The long-term repositories currently offer QGIS 3.4.10 'Madeira'.

QGIS is available on Windows, MacOS X, Linux and Android.

INSTALLATION DOWNLOADS ALL RELEASES SOURCES

Download for Windows v

=> Scroll down to find the standalone installers
=> Download the file for 3.4 Long term release (64 bit if your computer is less than 5 years old)

If your computer is older than 5 years, you can look in system settings to see if you have a 32 or
64-bit version of windows, type 32 into the windows search dialog and it should bring up an option
to find which version you have.

Standalone installers from OSGeo4W packages

Latest release (richest on features):

F 3 ?\ QGIS Standalone Installer Version 3.8 (64 bit) g
sha256 o
F 3 ?“ QGIS Standalone Installer Version 3.8 (32 bit) g
sha256 o

U

Long term release repository (most stable):

F 3 7‘\ QGIS Standalone Installer Version 3.4 (64 bit) g
sha256 0

=> Double click on the file to run the installer.



If you already have an earlier version it will ask you whether you wish to replace with the newer
version. (Click yes, you do).

Getting started with an existing QGIS project

= Find the file on the course USB : training-QGIS-201910/project1.qgs
=> Double click on it

This should open QGIS, which will take a few seconds. You should initially see something like this :

long term release

“\GIS 3.4

Madeira

Then you should see something like this :
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This is great we can see a map already.

The map shows some sample data that we have generated solely for demonstration purposes for an
area of a few kilometres in Mexico City. Initially you can see points at the locations of individual
houses, blocks and a road network. We will explain these more later.

There are also a slightly frightening number of icons and text labels around the edges.

To get some indication of what the different icons along the top do you can pause the cursor
(‘hover') over and a little message will appear e.g. as seen for 'Zoom In':

Vector Raster Database Web

U) & >
|

=> Try 'hovering' over some of the buttons yourself. The hover message disappears after a
while.

QGIS is a very powerful application with lots and lots of options. This can be intimidating for new
users. However, it can be useful to realise that you don’t have to understand everything that QGIS
does. We don’t understand everything that QGIS does !

Modifying the QGIS user-interface to focus on key tasks

QGIS is also very flexible and we are going to take advantage of that to make it easier for us in our
early steps. There are options to make the different user interface components visible and invisible.
We are going to make some of the default components invisible so that we can focus on the most
important ones for new users.

Components currently on the left of the user interface, titled ‘Browser’ and ‘Layers’ are called
‘Panels’. The icons along the top are contained within components called ‘Toolbars’. By right-clicking
in some of the empty grey areas we can bring up a list of tick-boxes which allow us to turn panels
and toolbars on and off.

=> Right click in one of the empty grey areas above the map.

This should bring up a list of Panels and Toolbars
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=> Untick some of the boxes so that you just have :
@ Panels : Layers Panel
@ Toolbars : Attributes, Project, Map Navigation

Now you should have something that looks like this :
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Layers

Data are displayed in the map as 'layers' that appear in the Layers Panel on the left. We will be using
the Layers Panel a lot.

The checkboxes to the left of each layer name within the Layers Panel allow you to change what is

displayed in the map view.
=> Experiment with unchecking boxes and see how features no longer appear in the map view.

Checking the box again makes them come back (they have not been deleted they are just not shown
when they are unchecked). You may also notice that the layer name in the layers panel becomes
greyed out and italicized when it is unticked.
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The order of layers in the Layer Panel determines how they appear in the map view. The layers at the
top are displayed last and those at the bottom are displayed first. Thus it is like the higher up layers
are painted on top of the lower layers. This can mean that some layers get hidden by others. Later
we will see that layers can be made partially transparent to allow them to be seen underneath
others. You can change the order of layers by clicking and dragging them within the Layers Panel.

=> In the Layers Panel Left click, hold and drag the blocks layer so that it is on top of the points
layer

This is a little tricky, you need to let go of the mouse button in a certain place and if you don’t the

layer will not move. Try experimenting.
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Moving and zooming a map
There are many ways to change the position and size of the area that is shown within the map view.
Experiment with these :

=> zoom in and out with the mouse wheel (if you have one)
=> left click and drag to move the map when the Pan map hand icon is selected

1s Vector Raster

=> use zoom icons from the toolbar (those with a magnifying glass)
=> Zoom full takes you to the full extent of all of the map layers.
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QGIS works easily with layers that have different geographic extents. In this case we have the layers
for houses and blocks that are just a few metres across, and layers for the whole of Mexico that are
hundreds of kilometres across. Layers do not have to be the same size.

A really useful command allows us to zoom in or out to see the whole of particular layer :

=> Right click a layer in the Layers Panel on the left
=> Select Zoom to layer’

(@ project1 - QGIs
Project Edit View Layer Settings Plugins Vector Raster Databa

NEEHBRRS M@0

Layers 1

S &

®
. 2 Show in Overview
Show Feature Count
A,

This should zoom us back in to the houses, blocks and roads that we saw at the start.
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There are many ways to find out information about the map. One way is to use the 'ldentify features'
button to bring up information about map features stored in the currently selected layer :

=> Left click the blocks layer in the Layers Panel to select it
=> Left click the ‘Identify Features’ button in the toolbar
=> Left click in one of the blue polygons on the map to select it

Project Edit View Layer Setings Plugins Vector Raster Database Web Processing Help

OB AL ARAPRPLALBIR Mea-K-a-.88 -
Layers Panel
v @ ® T &~ &
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Identify Features

B
»

x
XXXXRX XXX
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This should bring up an information panel on the where you should be able to see data that we have
stored for each block, e.g. the number of houses ('Num_houses') within each block.

£PAPPA LTS &

/1 blocks_July - Feature Attributes HL

‘ BlockID 12

‘ Num_houses 10
Num_contai 35

Num_pos_co 5 Z

Num_pos_ho 3
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=> Try selecting the 'Example_houses' layer and use the identify button to find out information
about individual houses (the red circles).

Attribute tables

This information about the layers is stored in 'Attribute tables' which are like spreadsheet tables.
Attribute Tables are very useful. This is a key command to view attribute tables :

=> Right click on a layer in the Layers Panel
=> select ‘Open Attribute Table’
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The attribute table for the blocks layer should look like below. Each row stores data about one
feature. In this example, a feature is a block so there is one row per block. Have a look at the
columns and values.

," Example_blocks_luly :: Features total: 50, filtered: 50, selected: 0 b - [m] x
/7B e T & ERTEeP B 1B =
BlockID Mum_houses Num_contai Num_pos_co Num_pos_ho HI {85 BI =
1 1 10 43 23 10 100 51,11111111000... 230
2 2z 10 42 13 8 80 | 30.95238094999... 130
3 3 10 43 21 8 80 | 42.85714286000... 210
4 £ =) 90 | 40.90909091000... 130
5 3 10 37 13 7 70| 35.13513514000... 130
5 i 10 44 19 10 100 | 43.15181518000. 150
7 8 10 37 18 7 70| 43.24324323999 160
g 9 40 10 100 5750000000000 230
g 10 10 45 19 8 80| 42.22222221959... 190
0 11 10 a1 5 4 40| 12.19512195000... 30
1 12 10 35 5 3 30| 14,28571429000... 30
13 41 8 5 50| 19.51219512000... 80
19 10 5 4 40 | 13.88888889000... o0
14 20 15 7 70| 39.47368421000... 150
21 10 31 L: | 7 70| 29.03225806000 90
22 46 17 7 70 | 36.95652173999 170 e
=

T Show All Features _ [ B l ,]
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The column names give some indication to the data that are held in them. These made-up data are
for Aedes mosquito surveillance. They show the numbers of houses and the number of water
containers found to have breeding Aedes per block. We don’t need to spend much time here on
exactly what they show - it could be any other variables of public-health interest, whatever data you
have.

blockID a unique identifier for each block

num_houses  number of houses within the block

num_contai number of containers

num_pos_co number of positive containers (positive=containing larvae or pupae)
num_pos_ho number of positive houses

HI House Index, percentage of positive houses
Cl Container Index, percentage of positive houses
BI Breteau Index, number of positive containers per 100 houses

=> Close the attribute table by clicking the x in the top right corner.

=> Open the attribute table for the houses (points) layer.

=> (Remember, right click on the layer name in the Layer Panel, then select 'Open Attribute
Table'.)

The houses data has more columns and you can use the lower scroll bar to view the columns to the
right. In this table there is one row for each point (house).

Spatial data types : Vector (points, lines or polygons) and Raster (gridded)

There are two main types of spatial data, namely vector data and raster data. The differences
between these two types are described below. Note that the word ‘vector’ in this context does not
refer to disease vectors such as mosquitoes.

Vector data
Vector data represent points, lines or polygons.

Points: For example, point data may represent the exact location of different houses included in an
entomological survey or general points of interest, or the points may represent larger geographical
areas such the centre of a community.

Lines: For example, line data may represent physical features such as rivers or roads, or routes
travelled such as the route taken by a spraying truck, or the route walked by an individual. A single
line can be stored as one object, or it may be split into smaller segments.

Polygons: Polygons are closed shapes. For example, a polygon may represent a physical feature such
as a pond, lake or park, or an administrative boundary such as a region or district. You can also
create custom polygons relevant to your project, such as survey blocks in our example.
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Vector (point, line, polygon) data are commonly stored as a shapefile. A shapefile, somewhat
confusingly, actually consists of multiple files with the same initial name and different extensions
after the '.' (e.g. a.shp, a.shx & a.dxf). These files contain different elements of the data, including
the locations and variables (known as attributes) associated with each. All of the individual files
which make up the shapefile must be saved in the same folder on your computer. Minimally, a
shapefile consists of three files. These three files end in .shp, .shx, and .dbf . There may be other files
that comprise your shapefile. You don't need to know what is in each file to be able to use them.

Raster data

Raster data represent something that is geographically continuous. The data are stored as a
continuous grid of cells (or pixels), and each cell is assigned a value (single band raster), or possibly
multiple values (multiband raster). The dimensions of the cell vary depending on the data that you
are using, and is referred to as the ‘spatial resolution’ of the raster data. For example, we will be
looking at gridded population estimate data that has a spatial resolution of 100m, meaning that each
cell is 100m by 100m. It is a single band raster, the value associated with the cell represents the
estimated number of people living in the area covered by the cell.

Raster data are frequently used to represent information measured by remote sensing (usually
satellites). For example, the images used by Google in their mapping products such as Google Earth
are obtained from satellites. Sensors on satellites can also be used to derive other physical and
environmental measures such as elevation, vegetation, land use, plus climate measure such as
temperature and rainfall. Data from numerical models can also be represented by a raster. For
example, heat maps are often used to represent disease transmission risk.

Raster data can be stored in the form of an image file with associated geographical information. For
example, the population data we’re using in the exercises consists of two files, namely the TIFF
image file (.tif) plus an additional file with the same file name within which the geographical
information is stored (.tif.aux).

We will look at how to add these different data types and files to a project and map later. Before
that we are going to show you how to modify the appearance of a map.

Symbology - changing appearances

Symbology determines how data are displayed on the map. For example, the current symbology we
are using results in the locations of cases being presented on the map by a red circle, such that the
size of the circle represents the number of cases identified. Symbology can be modified using Layer
properties. Symbology options are different for point, line, polygon and raster data. We will start by
looking at point data.

=> Right click the houses layer in the Layers panel
=> Select Properties

14



oom to Layer

Z
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Show in Overview
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Copy Layer

Rename Layer

v V(2 bloc
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v[] [1 Remove Layer...
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Vv [l € / Toggle Editing

Filter...
Set Layer Scale Visibility...

» LI Set CRS
\/DME y Export
v [1MEX

Styles

Properties...

=> Select the Symbology option on the left in the Layer properties window.

Q Layer Properties - houses_july | Symbology X
Q = Graduated b
c°|umn 1zacases - 8
o
% Source Symbol @ Change...
< Symbology
@ Labels ymbology Legend format %1 - %2 Precision1 5 = Trim
" Diagrams Method Size 7
%% 3D Vi = -
N |ewl Size from 2.750000 + to 8.050000 >
i Source Fields
H Attributes Form Millimeter 7
Joins Classes  Histogram
& Auxiliary Storage
@ Actions Symbol ¥ Values Legend
® Display v ; 0.800- ... 1
; v 1.600- ... 2
& Refiering vE  2400-. 3
Variables vl 3.200-.. 4
E Metadata
™ Dependencies
= Legend
QGIS Server
m Digitizing
Mode Equal Interval S Classes 4 &

> Symmetric Classification
Classify |4 = Delete All Advanced ¥

V' Link class boundaries

+ Layer Rendering
Style OK | Cancel Apply Help

There are lots of Symbology options and we don't need to understand them all at first. Currently the
house layer is set to present the variable ‘cases’ using the 'Graduated' option, as seen at the top of
the Symbology screen. The graduated option enables the size of the points to be determined by the
values in one of the columns of the Attribute table, which initially is cases. Usually, we use increasing
point sizes to represent increasing values.

=> in the ‘Column’ choice box choose ‘Num_people’ to change the column that sets the

appearance of the points
=> click Apply or OK at the bottom of the window
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Q Layer Properties - houses_july | Symbology X

Q = Graduated N
@ Information Column 123Num_people x €
% Source Symbol 1.2 Longitude 3

< Symbology o 1.2 Latitude i
iﬂ La.bels Legend format 123 BlockiD rim

. D|ag|iams JICtioC 123 HouseID v
Dy Size from N I B
i Source Fields ‘ SN=peoic

8 Attributes Form 123 Cases M

Joins Classes = Hit1230ut_wells
€1 Auxiliary Storage ;123 out_pos_we
2 Actions Symbol ¥ Valu 53 54t tanks
: v e .80
® Display vl 1.601230ut_pos_ta Y
« Rendering vH 2400-.. 3
Variables vl 3.200- .. 4
Changing Column to num_people means that the size of the points is now determined by the
number of people in each house and the map will look different.
Note that you can only graduate your data by numeric data. Points and lines can be graduated by
size. Points, lines, polygons and rasters can be graduated by colour. (The size of the polygons and
raster cells is predetermined).
We can also have points of a constant size :
=> change from the current ‘Graduated’ option at the top to ‘Single Symbol’
=> click Apply or OK at the bottom of the window
() Layer Properties - houses july | Symbology X
Q = Single symbol A\S'

@ Information
% Source

~ @ Marker
@ Simple marker

< Symbology

 Labels
*, Diagrams
% 3D View

Now the map should like the below with both the point symbols and annotation in the layers panel
changed :
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Symbology also has the option to represent categorical data. Colour can be used to visualise the
different categories of your attributes, for example positive/negative, resistant/susceptible, study
groups A-Z. The option categorized will split your data wherever it finds even the smallest of
differences and create categories.

=> Right click on the houses layer again to bring up the Properties, Symbology window
=> Set the top option to ‘Categorized’

=> Set ‘Column’ to ‘Present’

The variable ‘present’ in this data represents whether mosquitoes were present (1) or absent (0) at
the surveyed household.

=> The Color ramp can remain ‘Random colors’.

() Layer Properties - houses_july | Symbalogy *
Q = Categorized - |
q Information Column  |123 Present &
o
;{:\" — Symbol Chan_ge
Color ramp | Random colors |

# Symbology

€I Labels

Symbol ¥ Value Legend

When we have made any change to how features are displayed these changes don’t register until
the ‘Classify’ button is pressed. This frequently confuses new users (and us too).
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=> Click ‘Classify’

‘Clas ify |4k = Delete All Advanced ~
» Layer Rendering

‘Stylev OK ‘ Cancel |Apply Help

The ‘Classify’ button assigns colours to data, according to your chosen settings. Note that these will
then appear as a preview in the central section.

If you do not click on ‘Classify’, it may seem that your points have disappeared from your map. This
can be a bit disconcerting, but you simply need to return to Symbology (right click on the layer,
properties, symbology) and complete the process by clicking on classify to assign colours to
categories.

() Layer Properties - houses_july | Symbology s
Q || 2 categorized -
f"i' Information Column  |123 Present Li f,
'J\':\‘\ Source =poihal $ Chapge. =
Color ramp | Random colors ~|
# Symbology z -
Symbol ~ Value  Legend
Labels v @ a a
v @ 1 1
Diagrams v @ alf oth...
3D View
Source Fields
Attributes Form
Joins
ﬂ Auwxiliary Storage
,{;!-G) Actions
- Display
* Rendering
| Classify ||dk||=|| Deleteall | | Advanced - |

P Layer Rendering

style +| | oK . Cancel Apply ' Help

=> Try using the ‘Shuffle Random Colors’ option to change the colours.
=> Click OK to make the changes.

Now the map should appear as below with the points displayed in two colours, representing the
presence or absence of mosquitoes.
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You may have noticed a third category, what does this represent?

Layers @@

< @

Similar options can be set for the blocks (polygon) layer. You can adjust the colour of polygons to be
all the same, graduated, or categorized as appropriate for your data. You cannot change their size or
shape.

Because we have made changes within our project it is a good idea to save it. The project file just
contains 1) settings that determine the appearance of layers and 2) links to the data. Saving the
project will not change the data. To save the project :

=> from the menu bar, select Project, Save As
-> Browse to training-QGIS-201910/my_work/projects_QGIS
=> name the new project : projectl_modified.qgz

When you make any later changes you can just click the Save icon to save the project again.

You can control the Symbology of raster (gridded) data too. We have added raster data of estimated
human population for Mexico city in the layer 'population’. This layer is derived from data
downloaded from the WorldPop project at : http://www.worldpop.org.uk

=> Click the check box for ‘population’ in your layers panel.
=> To zoom to the extent of this layer, right click on ‘population’, select Zoom to Layer

19


http://www.worldpop.org.uk/data/files/index.php?dataset=MEX-POP&action=group

@ *project1 - QGIS o O X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
NEARRRY Vel DL LENS @ -
Layers B® =0 A / ' ~ A , \ K \-/jL. 77%
d @ @ ? ) !. Zoom to Layer .
v v houses_july 2 Show in Overview * . =
vOo Copy Layer -
v Ol Rename Layer
j 2 i ﬁ Zoom to Native Resolution (100%) F N
V@4 Stretch Using Current Extent rv F E b
v @ ] buplicate Layer
v W (O blocks_July [l Remove Layer... -
v D 0-20 Move to Top
j E 20 - 40 Set Layer Scale Visibility...
40 - 60 Set CRS »
v [l 60 - 80 Bxport e \
v [l 80 - 100
v —Roads SHyles e .
=+ population e \
v [JMEX_adm1
v [[IMEX_adm2 <
L AN S A D A e T S 4
Q Type to locate (Ctrl+K) ording-99.832,19.547 & ¢1:741953 ~ ignif 100% 5 tati 0.0 © 5 v Render ©EPSG:4326 @

=> In the layers panel Right click again on population, select Properties
=> Select Symbology on the left
=> Change ‘Color ramp’ to Viridis and press OK.

Viridis is a modern colour scale that works well for colour blind people and if it is viewed in black and
white. Rainbow colour scales have various problems and should usually be avoided.

Q Layer Properties - population | Symbology X
< ” Band Rendering
@ Information -
% Source Render type Singleband pseudocolor ~
« Symbology Band Band 1 (Gray) v
& Transparency Min 0.4 Max 181
™= Histogram » Min / May Valia Qattinac
b s;nde.r‘ljng Interpolation Linear >
& Pyramids -
B Metadata Color ramp [ .
= Legend Label unit Invert Color Ramp
QGIS Server suffix 1 Blues
Value Color  Label 1 Greens 4
4 Greys
0.4 0.4 I Magma
[ 1 RdGy
45.5 45,5 Mkds
[ 1 Spectral -
Mode Continuous ~ A Classes 5 -
= All Color Ramps »
5 & |5
Classify | & || = |[4” | Create New Color Ramp...
Clip out of range values Edit Color Ramp...
Save Color Ramp...

 Color Rendering

Blending mode Normal Z 6 Reset

Brightness E— 0 5 Contrast =— 0 =

Saturation — 0 2 Gravscale Off . (Il >
Style ~ OK ' Cancel Apply Help
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Now the map should look like this, the yellow areas represent high population :

(@ *project1 - QGIS = O X

DEEER

Layers e

« BT
v v " houses_july
v O0
v O1
v O2
v @3
v @4
v @
v Vv (D blocks_July
v ]0-20
V[ ]20-40
v [ 40 - 60
vl 60 - 80
v [l 80 - 100
v —Roads
v v & population
Mo.4
W45.5
Wo0.7
HM136
181
v COMEX_adm1
v [[]MEX_adm?2

Q Type to locate (Ctrl+K) ordinz-99.838,19.085 ¥ :1:741953 ~ @ gnif 100% % tati 0.0° % Vv Render ©EPSG:4326 @

&/

Add labels to features

Labels allow us to put text on the map associated with points, lines or polygons. The text for these
labels can be anything in the attribute table, i.e. the names or values of your data.

In the layers panel uncheck the population raster layer

Zoom back to the extent of the blocks layer (right click, zoom to layer)
Right click on the blocks layer and select Properties.

Select 'Labels' on the left

At the top change from ‘No labels’ to ‘Single labels’

N2 2K 2 2

(2 Layer Properties - blocks July | Labels

Q No labels

@ Information | e Single labels

S 5 Rule-based labeling
% Symbology <@ Blocking

== | gbels
= — |

=> Set 'Label with' to 'blockID' and press OK at the bottom.
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Q Layer Properties - blocks July | Labels

Q @a8Single labels
@ Information Label with 122BI =
% Source ~ Text Sa
¥ Symbology Lorem Ips(123 Num_houses

@ | ahele ammanL L it

4
™| x

The blockID column in the Attribute table is used to label the blocks :

Note that there are options available for formatting label text within the Labels window (right click,
properties, labels) . These can be to useful make labels more visible to the map reader.

‘Basemaps’ & ‘plugins’
Two new QGIS words for us to learn, basemap and plugin.

Adding a background ‘base map’ quickly adds context to our data, allows us to visualise the location
of our data without the need for other layers.

However, the base maps we are going to use are downloaded live from the internet, so do require
an internet connection. The base map will automatically update as you adjust the zoom, or pan

across the map window.

To add a basemap we first need to add a ‘plugin’. Plugins add extra options to QGIS. We are going to
use the QuickMapServices plugin.

=> Click on Plugins, Manage and Install Plugins
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(2 gives2-dayl-andy - QGIS

DEARR

- Manage and Install Plugins... N
. python Console

Project Edit View Layer Settings |25 Vector Raster Database Web Mesh MMQt

Ctrl+Alt+P

@ 0

Layers

That should display this window. It should show > 300 available plugins. If it only shows a low
number ~ 10 that can indicate that you are not connected to the internet. Plugins are stored on the
internet. Check your internet connection and repeat.

() Plugins | All (392)

e

| o )
E ] Installed

= AcAlaMa

= Advanced Line Editor

= agknow for QGIS

+ AmigoCloud

= Animate OSM

+ AnnotationManager

= Another DXF Importer / DXF2Sha
« Append Features to Layer

= ArcGIS ImageServer Connector
= Area Along Vector

= arrayPlus

+ Asistente LADL3_COL

= Attribute based dustering

» Attribute painter

= AttributeAssignment

= AttributesJoinByLine

= AusMap

» AustrianElevation

= autoSaver

= AwaP

= Azimuth and Distance Calculator
» Azimuth and Distance Plugin

o

2% Not installed

«x Install from
zip

# Settings

- Upgrade All

=/ All Plugins

on the left you see the list of all plugins available for your
QGIS, both installed and available for download. Some plugins
come with your QGIS installation while most of them are made
available via the plugin repositories.

You can temporarily enable or disable a plugin. To enable or
disable a plugin, click its checkbox or double-click its name...
Plugins showing in red are not loaded because there is a
problem. They are also listed on the 'Invalid' tab. Click on the
plugin name to see more details, or to reinstall or uninstall this
plugin.

Install Plugin

Close I Help

=> Type quick into the search box
=> Click on QuickMapServices

=> Click the ‘Install Plugin’ button in the lower right hand corner.

@ Plugins | All (392)

& i
l o ]
E ] Installed

ks

| @ quick
# kasyCustomLabeling
» FS3
# Indicatrix mapper
= Quick Attribution
» QuickMapServices

Not installed

= Install from = QuickMultiAttributebdi
“F 7P vz QuickOSM

_ = QuickPrint
*‘ Settings & QuickWKT

= Species Explorer

L

QuickMapServices

Collection of easy to add basemaps

Convenient list of services + search for finding datasets and
basemaps. Please contribute new services via
http://gms.nextgis.com! Built by NextGIS.

7T7r 609 rating vote(s), 1153106 downloads

Tags geojson, wms, gms, openstreetmap,

internet, tms, basemap, wfs, service, osm

More info homepage bug tracker code repository
Author NextGIS
Available version 0.19.10.1
1 G

Lpgcade Al losial Hugn

| Close || |Install, rei

=> After it has installed, click the ‘close’ button to shut the plugins window.
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=> Select Web, QuickMapServices, OSM, OSM Standard from the main QGIS menus

— O X
Vector Raster Database @ Processing Help
@ @D ;B ﬁ MetaSearch dalin il iV Y ;)
-, QuickMapServices 3 B Landsat "R
£¥ MapSurfer.NET » I\R[
@ NasA »
\ »

@ Search QMS
@ Add to Search

@ Set proper scale /

@ Settings

/- OSM Humanitarian
OSM Standard

@ OSM TF Landscape
(P OSM TF Outdoors
@ OSM TF Transport Dark

@ OSM Transportation
@ OSM Valarnad

OSM stands for OpenStreetMap, an excellent, freely available map data created by volunteers. In
remote areas OpenStreetMap often has better data than Google or Bing Maps. Also OpenStreetMap
has the advantage that you are allowed to use images from it in your own publications. Google and
Bing have licenses that restrict you using them in your publications.

You should see OSM Standard added to the bottom of the layers list in the Layers panel. But nothing
seems different about the map display.

Can you think why we cannot see the new layer ?
It is because it is covered by the layers above it in the list.
=> Drag OSM Standard above Roads in the Layers list

Now you should be able to see the basemap including street names, buildings etc.
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=> Try zooming and moving the map to see how the basemap changes

You should see that new map sections (they are sometimes called map tiles) appear if you move the
map to new areas. If you zoom in you should see that the map gets more detailed.

Note that these operations can require significant data transfer over the internet. It can lead to your
map freezing or updating slowly If you have a poor internet connection (or if, for example, there are

lots of people in a training room doing this at the same time!). If you have this problem untick the
OSM Standard layer.

Print Layouts : outputting maps for others

Now we are going to look at how we can make maps to show to other people, for example in
documents, presentations or web pages.

We will see how to create maps as images or pdfs that can be sent to others to view without them
needing GIS software and your files of data.

In QGIS, Print Layouts allow us to compose a map with legends, titles, labels etc., to set their size and

arrangement on the page and then to output that map in a variety of formats including images or
pdfs.

=> Click Project, New Print Layout

@ project_modied - agis

ZoCeq Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

| 1 New Ctrl+N [ ~al = r— — ()
| New from Template q’ﬁﬁﬂ@@ @,E [E sl @ CXRV'%@{@% E L T
| = Open.. ctr+o [ ot |+ I [ =&
et — | L
| Open Recent , o i - B,
H Save Ctrl+S 2
& Save As... Ctrl+Shift+S. s
Save To '
Revert... 5
Properties... Ctrl+Shift+P e 3 o
Snapping Options. ,rfﬁ“ 5
Import/Export . % E
® New Print Layout... Ctrl+P - g
New Report... 7(5 § .
5 Layout Manager.. u 4 oy
Layouts
| Exit QGIS Ctrl+Q
H £
i o A
® oy g, :g'
v
zé Ve,
g [ ke T E Ty e s
; 3 £ ; »
Type to locate (. Coordinate| -99.044478,19.333287 |% Scale 1:2158 - @ Magnifier 100% |-| Rotation 0.0 ° . vRender ®EPSG:4326 @

=> type a title for the layout, e.g. layoutl
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Layouts are saved as a part of your project and you can have more than 1 to be able to present maps
in different ways.

(Q Create print layout Title X

Enter a unique print layout title
(a title will be automatically generated if left empty)

layout1 |

‘ OK | Cancel

The layout should appear as a separate window as shown below. Your main project window remains
open.

There are 3 main areas in the Print Layout :

1. A canvas on the left - effectively a blank sheet of paper that you can add things to.
2. Alist of Items on the top right, initially blank. Will show one row per item you add.
3. Item properties on the lower right. Allows you to edit properties of selected item.

Q - O
Layout Edit View Items Add Item Atlas Settings

RLRER b &b : 6™
ﬁﬁ)ﬂ“ BB L ER.W0LH]

100 150 200 250 300 :
““““““ | N T | ‘ 1L T Items | Undo History
@ Items o)

p?’ @ @ Item
I
in e

Layout = Item Properties = Guides Atlas

R i Item Properties

x: 157 mmy: 0 mm page: 1 41.3% 2 A1

Similar to the main QGIS window the print layout window can be modified to show more or less
panels and toolbars.

=> Right click in the empty grey area to the right of the menu icons.
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Q‘Iayouﬂ
Layout Edit View Items Add Item Atlas Settings

BRLREE [ Sk
@ﬁﬂ@ BRQ L

200 ‘zso
) 10 S, i Bl |

=> For now turn off the Actions and Navigation tool

N Panels
Vv Atlas Panel
v Guides Panel

v Items Panel

v Layout Panel

v Undo History Panel

Toolbars

Actions Toolbar

v Atlas Toolbar

v Layout Toolbar
Navigation Toolbar

v Toolbox

=013 | S

. |3n”(é\/ Atlas Panel

Panels

v Guides Panel

v Item Properties Panel

Vv Items Panel

v Layout Panel

v Undo History Panel
Toolbars

v Actions Toolbar

v Atlas Toolbar

v Layout Toolbar

v Navigation Toolbar

v Toolbox

Guides  Atlas

v Item Properties Panel

x: 310.349 mmy: 140.747 mm page: 1 41.3% v |l

bars to give us more space

Sometimes the Items and Item properties panels can get turned off by mistake. If that happens you

can just right click in an empty grey area to turn them back on again.

Adding items to Print Layout

First we will add a map to our Print Layout.

=> From the Print Layout Menu select Add Item, Add Map
=> Click and drag to draw a box within the blank canvas on the left
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Q‘Iayouti - 0O X
Layout Edit View Items [XEBiICE| Atlas Settings
Add Map ; X 5
B pY : &
. .@ £ Add 3D Map : 1 Ei\
| P, [% = Add Picture e B e e Undo History
@ ] ,_,;, { Add Label — -
p ju £ Add Legend & @ Item
¢ = =7 Add Scale Bar
N E ‘3 Add Shape »
EaS| /% Add Arrow
15 E 1z Add Node Item >
f% 9‘7 %O_aAdd HTML Layout = Item Properties = Guides Atlas
. ] % Add Attribute Table ltem Properties o
241
E
i |
l_ Iy
=== ?
e
x: 147 mmy: 0 mm page: 1 41.3% Sl
Q*Iayout‘i . ] X
Layout Edit View Items Add Item Atlas Settings
= oA [59]
BRLRERE [ @S : =
\‘\\\\\\\|\\\\\\\‘1\U|w\ “59“\‘ ‘?“\‘.‘2‘59““”399 Items Undo History
u Items L
] © @ Item
=3 Layout Item Properties = Guides Atlas
i Item Properties L]
'§‘
=
width: 169.602 mm height: 152.93 mm x: 180.503 mmy: 197.495 mm page: 1 41.3% v |

You should see a map appear and that an item called Map 1 has been added to the Items list at the
top right. The map shows the current view from your main QGIS project.
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Q *layoutt
Layout Edit View Items Add Item Atlas Settings

R ITLEe )

Items = Undo History
tems

® a Item

v ' Map1

ttem Properties

Map 1

v Main Properties
Scale 4148.237
Map rotation 0.00 ©

CRS

v Layers
Follow map theme

Lock layers
Lock styles for layers

1 item selected

Similarly we can add a legend.

=> From the Print Layout Menu select Add Item, Add Legend

v Extents

Layout Item Properties | Guides Atlas

P
SEHREERE

Use project CRS

v Draw map canvas items

(none)

x: 206,973 mm y: 190.049 mm page: 1

=> Click and drag to draw a box within the blank canvas to the right of the map

95.4%

=L

B

hR =

QGIS will add a legend and automatically modify the size to fit in all of the components. You should
also see that an Item called <Legend> has been added to the list of items at the top right.

Q “layoutt
Layout Edit View Items Add Item Atlas Settings

Eﬁg@ﬁj@ﬁ%m%s

JE e B e Fe e BT

il

B@Ew?ﬁ%@

Ll

am,
[+]

=l

T

o PR

V& ¥ d

T

houses_july

.1
°

blocks July

o-2

[ 20-40
Bl 40-60
Bl 60-80
W 80100

0SM Standard

— Roads
population
Joa
ass
%7
Il 136

I 181
[ MrX_admt
[ MEX_adm2

50

o T i

1 item selected

. Ttems  Undo History

tems

= & Item
v i~ <Legend>
v Map 1

Layout Item Properties Guides Atlas

item Properties

Legend

¥ Main Properties
Title
Map “Map 1
Wrap text on i

Arrangement = Symbols on Left

v Resize to fit contents
v Legend Items

v/ Auto update
houses_july
e 0
*1
o

~ = blocks_July

o [To-20
x: 328.771 mm y: 166.189 mm page: 1

|95.4%

Update All
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Next we can add a Title by using the Add Label option.

=> From the Print Layout Menu select Add Item, Add Label
=> Draw a box above the map.

Q ayous

Layout Edit View Items Add Item Atlas Settings

BRRRER ek e
e B e O e P e R i e e [ R

S ol et

0

2=l

|

-

houses_july
® 0
°1

&l

blocks_July
8o-2
3 20-40
B 40-60
Bl 60-80
Wl =0- 100

OSM Standard
b

el

) WiNabod v olE,

Roads
population
CJoa
=455
Ew7
I 136
|__BUI
. | MEX admt
¢ [ MEX adm2

=] In

i
TR T ‘\x{g Items | Undo History
ttems
® & Item

i <Legend>
©iMap 1

v
v

Layout Item Properties Guides Atlas

ftem Properties
Legend
~ Main Properties
Title
Map

EE]

FiMap 1

Wrap text on

Arrangement & Symbols on Left
¥ Resize to fit contents

~ Legend Items

¥ Auto update Update All

houses_july
°0
o1

0

width: 216.406 mm height: 40.5068 mm

blocks_July
T L1o-20

X: 222.232 mm y: 42.7263 mm page: 1 95.4%

=> In the Item Properties box at the lower right, select the
own Title.

‘Lorem ipsum’ and replace with your

0 0 0 100 20 <0 150 150 0 2 peo 50 50 0 = 0 .
T A R P B | 2 e e e e 0 e O I P p i Undo History
Items @
E © @& Item
T v ™ Lorem ipsum
FE | v & <Legend>
u g - © Map 1
# houses_july
o e 0
£ o1
3 o > "
Layout Item Properties = Guides Atlas
blocks_July
= o-» ttem Properties a8
= J 20-4 Label
: B 40-60 2 = £
B 60-80 ~ Main Properties
e ine
OSM Standard St Do
Roads
s Render as HTML
= Coa -
e s Insert an Expression..
£ %07
5 E 136 ~ Appearance
& [_BU3 Font
i A mex_admt 3
[ Mex_adm2 Font color [___I§
Horizontal margin 0.00 mm :
Vertical margin =~ 0.00 mm_ B

Here is a nice trick that | found by accident to change the size
start with) :

=> scroll down in item properties until you see Font

=> place the cursor over Font
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of the title text (which is too small to



=> using the mouse scroll wheel you can increase and decrease the size of the text.

Layout = Item Properties | Guides Atlas
ltem Properties B
Label
Insert an Expression... =

¥ Appearance

Font |, >

Font color |Font =
. MS Shell Dig 2
Horizontal 1 size: 21 mm

4

Vertical margin 0.00 mm -
Horizontal alignment
Left Center ' Right ' Justify -

=> Alternatively click on Font and it will bring up a window allowing you to select font size
To add a logo.

=> Add Item, Add Picture.

=> Click and drag to add a rectangle to the canvas.

=> In the Item properties click the three dots {(...) to browse to find a file
=> Tephinet logos are in the course folder, or you can use your own.

20 ‘399 “ Items = Undo History
Items e
@ & Item =
v 'S <Picture>
v T| My first QGIS map - Mexic...
v i= <Legend>
v Map 1 -
Layout = Item Properties = Guides Atlas
Item Properties B
k Picture

» v Main Properties

Image source

B Resize mode %
Zoom v
=1 Placement
Z q Top left v
0 iml In|

» Search Directories
To add a scalebar to the Print Layout.

=> Add Item, Add Scale Bar.
=> Click and drag to add a rectangle to the canvas.
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My first layout - Mosquito Surveillance, Mexico July
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You may notice that the legend contains elements that don’t actually appear in the map.

We can edit the legend to remove the elements we don’t want.

=> select the legend either by clicking on it in the canvas or the Items list
=> In Item properties, scroll down until you see Legend Items

=> Untick the box Auto Update
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v == <Scalebar>
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R O v 7 My first layout - Mosquit...
v i <Legend>
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e 1
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A Layout Item Properties Guides Atlas
Jo-20 ltem Properties (2]E)
[J 20-40 L d
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BB 60-80 ~ Main Properties
Bl 50 - 100
03M Standard Title a
H 5 Map Map 1
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[J4s5
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B 135
B s v Auto update Update All
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o
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This allows us to edit the legend from within Print Layout (otherwise you can only edit from within
the main QGIS project, note that if you tick the box again after making any edits those edits will be
lost). It should make a line of small icons, including a green plus and a red minus, visible below the
Legend Items.

Layout Item Properties Guides Atlas

Item Properties @®

Legend
Arrangement | i= Symbols on Left =

v| Resize to fit contents

v Legend Items
Auto update Update All

- . houses_july
°
e
L]

- = blocks_July
[1o0-20
[J20-40
[ 40 - 60
W 60-80 :

v al&|®[=Z|Z]T]&F

Only show items inside current atlas feature

=> Click population (one of the layers we can’t see in the map)
=> click the red minus icon to remove it from the legend
=> Repeat this to remove the other items below that are not useful in the legend



v Legend Items
Update All

a

Auto update
] 40 - 60
M 60-80
Il 80- 100

— Roads
v " OSM Standard
COMEX_adm1

YA |8|F w227
Here we can also modify the text in the legend to make it more useful.

=> Double click on houses_july
=> In the item text window change it to ‘mosquitoes present’

Legend
M Legend Items (3 Legend Item Properties X

Auto update Ttam text _T:_Iate All
- . houses_july | I
(=]
0
o1
(-]
- = blocks_July
[10-20
[1 20 - 40
[ 40 - 60
M 60 - 80 =

YA |d|®|=|Z]2Z]|7) 5l

houses jul

| oK | Cancel

Remember to press the save icon at the top left after you’ve made changes to save your Print

Layout.

Now your map in the canvas window should look something like this :
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My first layout - Mosquito Surveillance, Mexico July

Calbe Mauriin weja
o

f

Now we can output the map by exporting to various formats including an image or pdf.

™ TEPHINET

p | Trinirg ProgransinEpicemisicgy a1a
"/ PublicHealthInterventions Network

mosquitoes present
® no

® yes

o
blocks_July
[Jo-20
[ 20-40
[ 40-60
Bl c0-80
Hl =0 -100
0QSM Standard

A pdf preserves lines and text in better quality, an image may be easier to insert into a document or
presentation. If you are exporting a map with lots of features, be aware that a pdf can become quite

large and that then an image may be better.

=> Select Layout, Export as pdf

@ Hayout1

Edit View Items Add Item Atlas Settings

Layouts
Layout Properties...
Rename Layout...
4 Add Pages...
Add Items from Template...
i Save as Template...
= Export as Image...
a Export as SVG...
Page Setup... Ctrl+Shift+P
& Print... Ctrl+P

Close Ctrl+Q

z dcheCatle vila Foiche 3

N 2 i

fag o

# Save Project Ctrl+S a
72 New Layout... Ctrl+N 3
L1 Duplicate Layout... Fon
T Delete Layout...
4 Layout Manager...
»flosc

You may get this message window, don’t worry about it just press close.
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Q Project Contains WMS Layers X

Some WMS servers (e.g. UMN mapserver) have a limit
for the WIDTH and HEIGHT parameter. Printing layers
from such servers may exceed this limit. If this is the

| case, the WMS layer will not be printed

v Don't show this message again

CIOﬁg‘L

-> Save the file to my_work/my_first_qgis_map.pdf
=> Just press save if you get this window too.

(2 PDF Export Options X

~ Export Options
Always export as vectors
V' Export RDF metadata
Text export Always Export Text as Paths (Recommended] ~

Save | Cancel Help

la

Starting a new project in QGIS

When we opened QGIS for the first time we did it by double clicking on a project file. Now we will
see how we can open QGIS without any files. We need to find QGIS Desktop on our computers,
there are a few similar options. We can find the link to QGIS Desktop under Q in the Windows start
menu at the lower left.

=> Select ‘All Apps’ from the Windows start menu at the lower left.

=l File Explorer

'{cﬁ? Settings

= All apps *

L 1 A

=> Under Qfind the link to QGIS Desktop (you may need to click on the folder to open it first)
=> Left click and drag QGIS Desktop to your own desktop to create a shortcut that is easier to
find
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Q

B ccisss

% GRASS GIS 7.6.1

0SGeo4W Shell

QGIS Desktop 3.4.12

QGIS Desktop 3.4.12 with...
Qt Designer with QGIS 34....

SAGA GIS (2.3.2)

=> Double click on either icon to start QGIS Desktop, it may take a minute or so to get started.

When QGIS opens it usually gives you the option to open recent projects. Instead we will create a

new blank project.

=> Click Project, New

"
2]
QGIS
Desktop
34.12

(2 Untitled Project - QGIS — [m] X
Edit View Layer Settings Plugins Vector Raster Database Web Mesh MMQGIS Processing Help
e o 30O . - Ba ¥ T mve My
= e
7 Open... Ctrl+O
L Open From »Recent Projects
Open Recent >
Close proyecto-geocode-el-salv
G
Save Ctrl+S e o \Users\andy.south\Desktop\formacion_QGIS2\mi_trabajo\proyectos_QGIS
E Save As... Ctrl+Shift+S Rgiroredias \proyecto-geocode-el-salv.qgz
i EPSG:4326 (WGS 84)
Save To »
Revert...
Properties... Ctrl+Shift+P gives_participant_numbers
Snapping Options... C:\Dropbox\QGIS Training\participant_maps\gives_participant_numbers.qgs
i EPSG:4326 (WGS 84)
Import/Export »
[ New Print Layout... Ctrl+P
Y -y
[} New Report... b proyecto-null-color
[4) Layout Manager... . G ) !
Mett \Users\andy.south\Desktop\formacion_QGIS2\mi_trabajo\proyectos_QGIS
Layouts 4 \proyecto-null-color.qgz
Exit QGIS Ctrl+Q D P
proyecto-pies.qgs
C:
\Users\andy.south\Desktop\formacion QGIS2\mi_trabajo\proyectos QGIS
\proyecto-pies.qgs.qgz
EPSG:4326 (WGS 84)
Q Type to locate (Ctrl+K) Read ordin: ¥ :59708581 v @ 1100% % :0.0° %V Render ®EPSG:4326 @
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In QGIS project files only contain links to data layers and settings that determine how the data are
displayed. Project files do not contain the data and if you move or delete the datafiles the project
will no longer display what it did before.

If we move a QGIS project file or a data file that can break the link between them and cause the data
not to display. This is a good reason to decide on your file organisation system early in a project.
Note that QGIS project files store relative addresses so if you have the following folder structure and
you copy the whole studyl folder to a new location then links to the data files should still be OK.

study1/QGIS_projects/
studyl/data/

Adding data to a project

Remember that data are displayed as layers in the map. One of the most frequent actions you will
need is to add data layers. Also remember that there are different types of data and that vector data
are one of the most common. Thus the command to add vector layers to a project is one of the most
common that you will need.

=> From the menus at the top select Layer, Add layer, Add vector layer

(X Untitled Project - QGIS - O X
Project Edit View Settings Plugins Vector Raster Database Web Mesh MMQGIS Processing Help

= RX {8 Data Source Manager Ctrl+L
= Create Layer 4
LAY,

Add Layer » ,, dd Vector Layer... Ctrl+Shift+V

Lvee 7  Embed Layers and Groups... ¥, Add Raster Layer... Ctrl+Shift+R
adle B SN 4 Add from Layer Definition File... B Add Mesh Lavyer...
Copy Style 9. Add Delimited Text Layer...
This will bring up a window called Data Source Manager.
=> Click the three dots ... to browse your files
(3 Data Source Manager | Vector x
Source Type
® File () Directory (| Database | Protocol: HTTP(S), cloud, etc.
Encoding UTF-8 '_'
Source
Vector Dataset(s) | il
5
- PostgreSQL
s MssaL
. Oracle
0824_ DB2
‘!g‘ Virtual Layer
&3 wvispmTs
Ej’ wes
'.'_ WES
B3 ArceIs Map Server _
"d i e e | Close Add Help
= ArcGIS Feature Server ) - )
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-> find the file in the training folder : training-QGIS-201910/data/vector/blocks_July.shp

=> click Open
Data So urce er | Vectol X ‘
i Browser Source Type
Vz Vector .
A _DNirartan NDataha Pratanral: HTTP 'a o
Q@ Open OGR Supported Vector Dataset(s) X -
€« v Ay < training-QGIS-201910 > data > vector v O | Search vector R
Organize ~ New folder = W @
& This PC n Name Date modified »
m Desktop "1 blocks July.cpg 17/07/2017 02:37
= Documents | blocks_July.dbf 17/07/2017 02:37
k. Disvinloads | blocks July.prj 17/07/2017 02:37
i | blocks_July.qpj 17/07/2017 02:37
J Music
_ | blocks_July.shp 17/07/2017 02:37
i Pictres ] blocks July.shx 17/07/2017 02:37
& Videos | houses july.cpg 17/07/2017 02:42
£9(C) Local Disk _| houses july.dbf 17/07/2017 02:42
=x (P) Andy.South (\\filestoreO1\data" _| houses_july.prj 17/07/2017 02:42
= (S:) shared (\\filestoreO1\data) " | houses july.qpj 17/07/2017 02:42 v
v < >
File name: |blocks_July.shp v‘ All files (%) b
‘ Open% |V; Cancel
You then still need to click ‘Add’ to add the layer to the map.
=> click Add and then Close
- U X
Q Data Source Manager | Vector X
Source Type
Rastar e File  Directory  Database  Protocol: HTTP(S), cloud, etc. |
 Mesh Encoding UTF-8 N
« Delimited Text Source
€%
# GeoPackage Vector Dataset(s) y.south\Desktop\training-QGIS-201910\data\vector\blocks_July.shp €
/% SpatiaLite
« PostgreSQL
+MSSQL
+ Oracle
% DB2
"4 Virtual Layer
@ WMS/WMTS
%3 ArcGIS Map Server
@s ArcGIS Feature Server
+ GeoNode
Help FPSGi4326 @

Close AT%
{Add

selected layers to mapl
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Remember that vector shapefiles are made up of a number of separate files with the same name
and different extension and that we need to select the file with the extension .shp.

There is also an option to add layers by left clicking and dragging files into the layers panel. We will
try that out, it can be quicker.

=> In your windows file manager find the file :
training-QGIS-201910/data/vector/houses_July.shp

=> Left click on the .shp file, keep the mouse button pressed

=> drag the file into the Layers panel (you should see a copy icon)

=> release the mouse button

- ] X

s Vecto

er D as g Help

M eL sBPPL L BEIY e

Layers 28

« [l @ ?Sn'

v [l blocks_July

Home  Share  View
v > training QGIS 201910 > data > vector v O Search vector T
o Clvick accass *  Name Date madified .
Desktop - blocks July.cpg 17/07/2017 02:37
& Dowiilcads - blocks July.dbf 17/07/2017 02:37
. - blocks July.prj 17/07/2017 02:37
5 blocks_July.qpj 17/07/2017 02:37
= Pictures »*
blocks July.shp 17/07/2017 02:37
& Google Drive *
blocks July.shx 17/07/2017 02:37
o _tephinet2019 houses july.cpg 17/07/2017 02:42
@ new modules houses july.dbf 17/07/2017 02:42
@ rotations houses_july.prj 17/07/2017 02:42
& rotations-manuscript houses july.qpj 17/07/2017 02:42
houses july:shp 17/07/2017 02:42
& Dropbox h Iy.sh I 17/07/2017 0242
S 7 ouses._july.shy 7/07/2017 02:42
Q. Type to locate (Ctrl+K)  Read\:-99.036248,19.332382 & :1:4392 £2
@ funding license:txt 1/2017 15:41
¢ _map-basics-plans MEX_adm0.cpg° 06/01/2017 14:54
& papers 8] MEX admO.csv 06/01/2017 14:54
/01 7 4 v
&2 1- WHO Report on insecticide resistance MECad0dbE 06/01/204714:54 5
49items 1 item selected 13.7 KB =

ettings Plugins sing Help

OEBBRRH HOP R RN e,

Layers
ey EEEEE
|
l!—--

| B + | vector

v [l blocks_July

Home Share View
> training-QGIS-201910 » data » vector v O Search vector »
7 Quick access Name Date modified
s (O'py Desktop + blocks July.cpg 1vm'/wo 17 02:37
& Downloads * blocks July.dbf
 Documents » blocks July.prj
blocks July.qpj 17/07/2017 02:37
& Pictures b 4 LKLY IR et <
blocks July.shp 17/07/2017 02:37
-
B iGoogleDrive blocks_July.shx 17/07/2017 0237

& tephinet2019 houses_july.cpg 17/07/2017 02:42
. . & new modules houses july.dbf 17/07/2017 02:42
o rotations houses_july.prj 17/07/2017 Q2:42

@ rotations-manuscript houses july.qpj 17/07/2017 02:42

houses july.shp 17/07/2017 02:42

&% Dropbox h ly.sh: 17/07/2017 02:42

- = ouses_july.shx 7/07/2 2
O Type to locate (Ctrl+K)  Readi-99.036248,19.332382 & :1:4392 | - Y .

@ funding license.txt 27/01/2017 15:41

o _map basics plans | MEX adm0.cpg
A pers @ MEX admO.csv 06/01/2017 14:54
2.1~ WHO Report on insecticide resistance MEX adm0.dbt 06/01/2017 14:34 i
v B
49items 1 iter selected 13.7 KB ==
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The points and polygons layers we recognise from before should now be visible in the map window.

@ *Untitled Project - QGIS I - o X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DBEE@@x@Wﬁﬁﬁﬂ@pﬁﬁﬂm@zQy
;: 0 ®; V& -
j iblocks_July

| QUType to locate (Ctrl+K) | Readhi-99.044843,19.333298 % :1:4392 ~ @1100% 2 :0.0° 3 v Render ®EPSG4326 @

It is good to save your projects frequently so that you don’t lose work if a crash occurs.

22

The screen may now look something like this, it doesn't matter that the colours will be different.

From the menus select, Project, Save As
Browse to training-QGIS-201910/my_work/projects_QGIS
name the new project : project_201910_mexico.qgz

Repeat the layer adding process for training-QGIS-201910/data/vector/MEX_adm1.shp (the

level 1 administrative boundaries for Mexico).

This is not very informative ! Where have our points and blocks gone ?

@ *project2-andy - QGIS = [m] X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DBEE%@%@WﬁQﬁQQQQﬁE@EBQV
ETS L

v [[IMEX_adm1
v @ houses_july
v [ blocks_July

1-99.044048,19.333158 ¥ :1:4392 - @1100% +: 0.0° + v Render ®EPSG:4326 @

| Q Type to locate (Ctrl+K)
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You may remember from earlier that layers can cover up others beneath them in the Layers panel.
The default in the newer versions of QGIS is that new layers are added to the top of the layers panel
and thus they can hide earlier layers.

Can you remember how to reorder layers and display hidden ones ?

=> Left click and drag the MEX_adm1 layer so it is bottom in the Layers panel
-> (sometimes it is tricky to get the layers in the order you want, keep trying)

Now the map should look something like this :

( *project2-andy - QGIS — O X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DEBEER:RE V&L HPP L EHBIS @ -

Layers

o BeTE -

vV @ houses_july
v [ blocks_July
v [[IMEX_adm1

%

| Q Type to locate (Ctrl+K) §-99.045191,19.331092 % 1:4392 -~ @1100% +:0.0° | v Render ®EPSG:4326 @

We have added points and polygons layers, these are 2 out of the 3 types of vector data. Can you
remember what the third vector data type is ?

The 3 types of vector data are points, lines and polygons.
Save the project again.

Remember project files only contain links to data layers and properties settings that determine
how the data are displayed. Project files do not contain the data and if you move or delete the
datafiles the project will no longer display what it did before.
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Adding point data from a text file

Earlier we added data that were already saved as geographic shapefiles. Now we are going to try

adding some test points that are stored in a delimited text (csv) file that could come directly from a
spreadsheet.

First we are going to create a new blank project to work with.

=> In QGIS, Click Project, New
=> Save the projectas:

€ training-QGIS-201910/my_work/projects_QGIS/project_colombia.qgz

=> click Layer, Add layer, Add delimited text layer

Qprojectﬁco?ombla QGlIS
Project Edit View Settings Plugins Vector Raster Database Web Processing Help

D E & Data Source Manager Ctrl+L p E [ﬂé @ > |
[ Create Layer » R/

Layers Add Layer | Vi Add Vector Layer... Ctrl+Shift+V
& @ @ ? Embed Layers and Groups... ¥, Add Raster Layer... Ctrl+Shift+R

Add from Layer Definition File...

+ Add Delimited Text Layer...

=> Click the three points (...) to browse and find the file:
€ training-QGIS-201910/data/text/coordinates_colombia_test.csv

Q Data Source Manager | Delimited Text x
g

ﬁ Browser

\ * Vector

File name

Layer name Encoding | System Bfo'
Rast

= RASIET v File Format

=% Mesh

‘e CSV (comma separated values)
2

Delimited Text

= Regular expression delimiter

.‘2& GeoPackage

Custom delimiters

The window that appears should look like this. It has automatically detected that there are columns
named longitude and latitude and it is using these for the X & Y coordinates.

=> Check that the Sample Data section lower down has 3 columns

Sometimes problems with delimiters (commas or semicolons) can cause all the data to be put in one
column and then the import will fail.
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(2 Data Source Manager | Delimited Text X

ﬁ S File name outh\Desktop\training-QGIS-201910\data\text\coordinates_colombia_test.csv € ...
+ Vector Layer name coordinates_colombia_test \Encoding System v
+ Raster
%% Mesh ~ File Format
% Delimited Text ® CSV (comma separated values)
& .
leEtnn e Regular expression delimiter
& -peudhe Custom delimiters
« PostgreSQL )
+* MSSQL ~ Record and Fields Options
» Oracle Number of header lines to discard 0 = Decimal separator is comma
®%% DB2
8 Virtual Layer V| First record has field names Trim fields
& WMS/WMTS v Detect field types Discard empty fields
FWCS ~ Geometry Definition
= WFS ® Point coordinates X field longitude ¥
&
’d ARGIS blap Server Well known text (WKT) Y field latitude v
o grcGNISdFeature Server No geometry (attribute only table) DMS coordinates
+ GeoNode =
Geometry CRS [EPSG:4326 - WGS 84 N v | &

~ Layer Settings
Use spatial index Use subset index Watch file
Sample Data

longitude latitude eggs
174074 46 0

2 -74.073 4.6 2
2 |_7A n77 A~ a

Close Add Help

Coordinate Reference Systems (CRS)

Sometimes you may get a problem if the Coordinate Reference System (CRS) is not defined. In that
case you may get a message saying : “You must select the CRS”.

This is an opportunity for us to talk very briefly about Coordinate Reference Systems which are
important for GIS but we only have time to touch on briefly. For the entry-level things we are doing
this will be enough for now.

The Coordinate Reference System specifies where the coordinates will appear on a map of the
world. The CRS is made up of two parts :

1. datum —a coordinate grid for the globe
2. projection - something to convert globe coordinates to a flat map

QGIS is able to display layers that are in different CRS. Problems occur (i.e. points appear in the

wrong place) when a layer has been assigned the wrong CRS. This can happen and still happens to
us.
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By default when you add a delimited text layer QGIS doesn't ask you for the CRS it assumes that it
will be unprojected latitude, longitude using a WGS 84 datum (this is the most common CRS used,

e.g. by GPS).

We also see the letters EPSG in QGIS. The EPSG is just another code that is a different way of naming
the CRS. It can be useful to remember that most often you need EPSG 4326 : WGS84. Some common

CRS are shown in the table below :

datum projection EPSG code notes

WGS 84 none EPSG 4326 Probably the most common CRS you
will see. Used for GPS longitude
latitude.

WGS 84 Pseudo Mercator EPSG 3857 Used for much web-mapping. e.g. if
you add an OpenStreetMap basemap
to a blank QGIS project then it may
adopt this CRS.

WGS 84 UTM 18N EPSG 32618 The UTM zone for Colombia.

UTM projections are useful when you
want to measure distances in metres.
The world is divided into 60 zones
each denoted by a number, and into
the north or south hemisphere
indicated byan N or S

UTM zone maps are available online if you want to identify which zone your geographical area of
interest is in. There is also this handy site you can use:

https://mangomap.com/robertyoung/maps/69585/what-utm-zone-am-i-in-#

Back to our example, we are happy to accept the default CRS of WGS 84 (EPSG 4326) for our layer.

=> Click Add and then Close

You should see that a horizontal line of test points have appeared in the map.
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https://mangomap.com/robertyoung/maps/69585/what-utm-zone-am-i-in-#

(@ *project_colombia - QGIS — ] X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
HERRY UPLL HPPLALEEHBOS @ -
W)= 2 [ af - ' &
Layers e®
SUSTE A -
vie i | ia_.
O] °® ] [C] °® [ ® ° ] [C] ° ° ) °® ] [
Q Type to locate (Ctrl+K) rdir§-74.06656,4.59941 ¥ :1:9930 ~ \ @ n100% %2 0.0° lt Vv Render ®EPSG:4326 @

In order to check that these points have imported successfully in the area in Colombia that we
expect we can add a basemap from OpenStreetMap.

-> select Web, QuickMapServices, OSM, OSM Standard from the main QGIS menus

Q *project_colombia - QGIS — O X
Project Edit View Layer Settings Plugins Vector Raster Database Processing Help
NEERBRRYE U9 L, ) i " ™ 2
n B g FLES Ha 4 ' QuickMapServices | ] Landsat 43
Layers Ll W MapSurfer.NET o
— T @ NASA »
dm@? gnv;‘ﬁ ) eAtIasMos >
= i ('l:'F) OSM Cycle map 2-X¢
/- OSM Humanitarian € search QMS
P& osM Standard €1 Add to Search
@ OSM TF Landsca @) set proper scale
@ OSM TF Outdoors @ Settings
@ OSM TF Transport Dark Gﬁ About

@ OSM Transportation
@ OSM Veloroad

° S ® ® @ + OSM2World/3D (D,ACH) ® ® ® °® ®

{ OpenStreetMap monochrome

= OpenTopoMap
;.)Q Openstreetmap tracks
® wikimedia Map
&¥ Opnvkarte

Q Type to locate (Ctrl+K) rdit-74.07367,4.60564 & :1:0930 ~ @ n100% 2 10.0° % V Render ©EPSG:4326 @

By zooming out you should see that the points appear in Bogota, Colombia.
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C! *project_colombia - QGIS L o %
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
EIELFE e/ & I 1 Ul |
NEERBRR UdHLp HPPDLQ o
Layers os [0 .'; S 2 Y
((. 1@ @ ? gn - —g —;ﬁs . e N : L g ; :

Vv © coordinates_colombia_... °
v v ¥ OSM Standard

2 Type to locate (Ctrl+K) ordin-74.122254.63178 ¥ :1:75944 ~ @ 3ni 100% = &t 0.0° |2 v Render ®EPSG:4326 @

Exporting text files to geographic format files

To be able to use these data in QGIS in future without having to import them we can export them in
a geographic file format.

The geographic files that we have used before in this course have been in ESRI shapefile (shp)
format. This is probably the commonest vector file format that you will see. However shapefiles are
an ageing file format and a few things about them are not ideal. Shapefiles consist of more than one
file with the same name and different extension (e.g. *.shp, *.shx, *.dbf) and if you lose one of the
files they may not work. Also the column names in shapefiles can only contain a maximum of 10
characters. A more modern geographic file format is geopackage. A geopackage format file has the
advantage that it consists of just a single file and can have longer, more informative, column names.

Just as a demonstration we will show how we can use QGIS to export our text coordinates as a
geopackage.

=> right click on the coordinates_colombia layer within the layers panel
=> select Export, Save Features As ...
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(@ *project_colombia - QGIS = [m] X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

DEEHRRERE @@w@ﬁ 3153@}3 Es[&”aL‘* @

Layers

@@Y?ﬂ £

vV ?'OSM Ste

Zoom to Selection
O Show in Overview
Show Feature Count
Copy Layer
Rename Layer
[ Duplicate Layer
[Cd Remove Layer...
= Open Attribute Table

Filter...
Set Layer Scale Visibility...
Set CRS g
Save Features As...
Styles »|  Save Selected Features As
Properties... Save as Layer Definition File... i
Save as QGIS Layer Style File...
«k L . SR i o,
Q Type to locate (Ctrl+K) ordin-74.11814,4.64126 & :1:75944 ~ @ Jni 100% 5 at 0.0° 5 V Render € EPSG:4326 @

=> select Format : Geopackage
=> File name : my_work\colombia_coords.gpkg
> 0K

2 Save Vector Layer as.. X
Y

Format GeoPackage

File name \C:\Users\andy.south\Desktop\traininngGIS—Zol910\my,work\colombia,coords,gpkg\ a)ll..
Layer name colombia_coords

CRS EPSG:4326 - WGS 84 v @
Encoding UTF-8

Save only selected features
v Add saved file to map
~ Select fields to export and their export options
Name Type  Replace with displayed values
V longitude double
V latitude double

 eanc intener  lles Ranne b

Select All DNecelect All

OK  Cancel Help
S

You should see that the new layer gets added to the list in the Layers Panel.
We can now remove the text file.

=> right click on the coordinates_colombia layer within the layers panel
=> select Remove Layer

This removes the layer from the project, but does not delete the data file.
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Layers

*'c“o .
) v v = 0OSM

QGIS data import troubleshooting advice

SBST & FE

v @ colombia_coords

nates colo!

;\’ Zoom to Layer
Zoom to Selection

@9 Show in Overview
Show Feature Count
Copy Layer
Rename Layer

[L] Duplicate Layer

B g

B Remove Layer...

There are various solvable issues that we have seen cause difficulties with text files when we have
been giving previous QGIS courses. For reference, we summarise them briefly and their solutions in
the following table. Also there are some troubleshooting exercises at the end of the manual that you

can try out if you have time now or after the course.

Symptom Checking Cause Solution
Layer points do not Open the coordinates | The file may use ';' as | In the add layer
appear at all. In the text file in MS the separator instead | window choose 'File

'add layer' data
preview window the
data do not appear in
columns.

Notepad or Word, are
there lots of ';' ?

of ,'. This is common
in Spanish where the
'"is used to indicate
decimals instead.

format, Custom
delimiters' and select
'Semicolon', also tick
the box : 'Decimal
separator is comma'.

The coordinates in the
file look something
like this :

74°04" 00" W

4°36" 07" N

The longitude, latitude
coordinates are saved
in the format degrees,
minutes, seconds
instead of decimal
degrees.

When adding the layer
to QGIS, you need to
tick the box : 'DMS
coordinates'

Symptom Checking Cause Solution

Layer points The x and y coordinates are | The columns may have | Rename the columns in
do appear but | reversed. been named the text file or change
are in the incorrectly, or specified [ the order in the 'add
wrong place. in the wrong order in layer' window.

the 'add layer' window.

The x or y coordinates are
positive where the map
coordinates are negative.

A '-' symbol has been
lost from the
coordinates.

Add a'-' back in to
values in the column
using Excel.
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Your points appear in the
north rather than the south
or east rather than the
west, similar to the + / -
situation.

The S or W is missing
from the coordinates,
causing a similar effect
to the missing “-“
symbol.

Add the required letter
back into the
coordinates in Excel.

The coordinate values for
the new layer are very
different from the longitude
latitude values in the area
you expect and may be
outside of the usual
longitude latitude range of
+-90, +-180.

A different CRS has
been used e.g. it could
be UTM. Either ask the
person you got the file
from or the website
www.projfinder.org can
be useful.

Specify the different
CRS in QGIS in the
properties of the added
layer. (If you are unsure
you can experiment
with different potential
ones, e.g. try the UTM
zone for your region).

Joining data that are referenced by names rather than coordinates

We can use QGIS to add data that are defined by the names of areas rather than coordinates by
creating a 'join' between those data and an existing polygons layer.

Here we will imagine that a colleague has sent you a file with the number of disease cases in
Colombian departments. That file is saved as 'cases_departments_colombia.csv'.

It is a small simple file for demonstration.

i cases_departments_colombia.csv -

Ex.. A\ Andy South

Home Insert Page Layout Formulas Data Review View Help O Tellme [t =
Al o fx department V.
A B C D E F G H | J -
1 |department Jcases
2 Cundinamarca 500
3 Meta 100
4 Casanare 50
5 Tolima 150
6 Huila 50
7
8
9 A4
F cases_departments_colombia @ < »
i gl - | + 100%

What we need to do is first add it as a layer (with no geometry) and then join that layer to
COL_adm1 which has the department polygon boundaries. We will run through the steps here.

=> Layer, add layer, add delimited text layer and press browse to find the file :
data\text\cases_departments_colombia.csv

=> Under Geometry definition : Tick 'No geometry' because this file has no coordinates
=> Click Add and then Close
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(2 Data Source Manager | Delimited Text X

. Browser File name f]\Desktop\tra]ning-QGIS-ZO1910\data\text\cases_departaments_colombia.csv &

: z:z::: Layer name cases_departaments_colombia Encoding lSystem M
2% Mesh ~ File Format

%5 Delimited Text (e, CSV (comma separated values)
\‘f Geol?ackage Regular expression delimiter
i: iz::;l:;eQL Custom delimiters

« MSSQL * Record and Fields Options

« Oracle Number of header lines to discard 0 2 | Decimal separator is comma
;I:\I:l):‘tzual e v First record has field names Trim fields

v Detect field types Discard empty fields

{2 WMS/WMTS

v Geometry Definition
Point coordinates

b :

@4 ArcGIS Map Server Well known text (WKT)

DRATCCLSEEatl Senver ‘®) No geometry (attribute only table)
+ GeoNode —

he file contains only attribute information - it will not be displayed on the map[ v &

» Layer Settings
Use spatial index Use subset index Watch file
Sample Data

department cases
1 Cundinamarca 500
2 Meta 100

2/Cacanara En

Close  Add Help

This should add 'cases_departments_colombia' to the layer list with a little table symbol indicating
that it is only a data table and does not have any spatial information.

Layers B8
SUSVE-HA -

v @ colombia_coords
v v = OSM Standard

Next we need to add the departments polygons layer that we will join the text data to.

=> drag COL_adm1l.shp into the Layers panel or click Layer, Add layer, Add vector layer
=> Right click on COL_adm1, Zoom to Layer
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@ *project_colombia - QGIS - o %
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

NEERRRE UL SPPRBED - .

Layers en
AT E R -
I e
g '© Zoom to Layer
Vecol Zoom to Selectiof?
vV ¥os ¢ Show in Overview
Show Feature Count
Copy Layer
Rename Layer
] Duplicate Layer
u Remove Layer...
[5 Open Attribute Table
/ Toggle Editing
Filter...
Set Layer Scale Visibility...
Set CRS
Export
Styles
Properties...

Q Type to locate (Ctrl+K) rdir -88.16,1.03 & :17872630 ~ @ Jni100% * al 0.0° > V Render ©EPSG:4326 @

Now we can join the text data we added to the polygons in COL_adm1. It is important that we do the
join from the layer that has the spatial information, doing it from the new table will not work.

=> Right click on COL_adm1 in the layers panel and select 'Properties'

=> Select 'Joins' from the options on the left, then click the green plus symbol lower left to ‘Add
new join’.

G2 Layer Properties - COL_adm1 | Joins x

|« | Setting Value

@ Information
‘{_’\\ Source
¥ Symbology
€1 Labels

o .
4 Diagrams

W% 3D View
E Source Fields
Attributes Form

" Joins

Auxiliary Storage
{@ Actions
® Display
& Rendering

Variables

E Metadata

M Dependencies

= Legend ‘ =|[7]
QGIS Server _ | 1Add new join 0K | Cancel [, Apply | _ Help |

=> Set the following options :
Join layer : cases_departments_colombia
Join field : department
Target field : NAME_1
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=> Tick ‘Custom field name prefix’ (this is text that will be added to the start of the joined
columns, by default it uses the whole filename which creates very long column names)
=> Type joined_ in the text box

=> click OK, and then OK again to close the properties window

(2 Add Vector Join X
Join layer cases_departaments_colombiz ¥
Join field abcdepartment v
Target field abcNAME_1 ¥

v/ Cache join layer in virtual memory
Create attribute index on join field
Dynamic form

» Editable join layer

» Joined Fields

v I}Custom Field Name Prefix

joined

. oK ] Cancel

=> right click on COL_adm1, Open Attributes Table

You should see that the new cases column has been joined on and named ‘joined_cases’. There were

only four rows in the csv file, departments that were not in that file will just get a NULL entry in the
new column in the new file.
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(@ COL adm?1 : Features Total: 32, Filtered: 32, Selected: 0 = O X -
4 < SENGTESD B Eae
L NAME_1 HASC_1 CCN_1 CCAs L TYPE_1 ENGTYPE_1 NL_NAME_1 VARNAME_1 joined_cases -
10 22 Norte de San... CO.NS 0 Departamento Department Santander d... joined_cases
11 23 Putumayo CO.PU 0 Intendencia  Intendancy integer
12 24 QuindAo C0.QD 0 Departamento Department NULL 2
13 17 Huila CO.HU 0 Departamento Department 50
14 18 La Guajira CO.LG 0 Departamento Department Guajira|Goag... NULL
15 19 Magdalena CO.MA 0 Departamento Department La Magdalena NULL
16 20 Meta CO.ME 0 Departamento Department 100
17 13 ChocA3 CO.CH 0 Departamento Department NULL
18 14 Cundinamarca CO.CU 0 Departamento Department 500
19 15GuainAa CO.GN 0 ComisarAa  Commissiary Guania NULL
20 16 Guaviare co.av 0 ComisarAa Commissiary NULL
245 9 CaquetAi C0.CQ 0 Intendencia  Intendancy NULL
‘ »
T Show All Features, i

As a quick aside while we are here you may notice that some of the department names in the
NAME_1 column have strange looking symbols in them, e.g. capital letters with accents. This can
happen when accents are not interpreted correctly due to text format differences. Accents are a bit
like mosquitoes, wherever they occur they often cause problems !

Googling the problem offered this solution. If accents don’t look right on your maps try this :

=> Right click, Properties, Source
=> Change Data Source encoding to either System or UTF-8

Q@ Layer Properties - COL adm1 | Source X
Q ~ Settings

Layer name COL_admi displayed as COL_adm1
& Source

Data source encoding UTF-8 S
% Symbology b

Look at the attribute table again to see if the names in the NAME_1 column now look better :

NAME_1
Meta

Choco
Cundinamarca
Guainia

Guaviare

Caqueta N
Casanare

Cauca
Cesar
Bolivar
Boyaca

Cérdoba
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In our experience sometimes accents work with ‘UTF-8’ and sometimes they work with ‘System’.

OUR NEW SIMPLE RULE FOR ACCENTS IS : IF THEY AREN'T WORKING CHANGE THE ENCODING TO
EITHER UTF-8 or SYSTEM (whichever one it isn’t currently !).

If you find a case when this rule doesn’t work, please let us know !
Now back to the join :

This join is only temporary. We should save as a new file to make the join permanent using Export,
Save features as like we did before.

=> Right click on COL_adm1, Export, Save features as
=> in the next window select 'geopackage’'.
=> click browse to choose a new filename and location.

(2 save Vector Layer as... X

Format GeoPackage n
File name C:\Users\andy.south\Desktop\training-QGIS-201910\my_work\colombia_department_cases.gpkg

Layer hame colombia_department_cases

CRS EPSG:4326 - WGS 84 v | |&

Encoding UTF-8
Save only selected features

V' Add saved file to map

~ Select fields to export and their export options

Name Type Replace with displayed values
v ID_0 Integere4
Vv ISO String
v NAMF 0 Strina b
Select All Deselect All %

Oﬁv Cancel Help

We can check that the join has worked by trying to use the new cases column to set the colour of the
departamentos polygons.

=> Right click on your new layer,

=> Select properties, Symbology.

=> Choose 'graduated' and set the column to cases.
=> press Classify
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() Layer Properties - cases_departments | Symbology X

= Graduated i N . -.

@ Information Column |123 cases_depa - €

32 Source Symbol IjChaq_ge...

& Symbology Legend format |%1 - %2 :;Precisi{)n 0 |3][ITrim

&2 Labels Method | Color v
Color ramp | —.;'-

- 5
y Diagrams :
| Classes | Histogram

W7 3D View
& it Symbol ™ Values LLegend
SOUTEAAGAS v E 50.00 - 140.00 50.0000 - 140.0000
-0 ¥ i v 140.00 - 230.00 140.0000 - 230.0000
Atgiiites borm v 230.00 - 320.00 230.0000 - 320.0000
Tolrs vl 320.00 - 410.00 320.0000 - 410.0000
- vl 410.00 - 500.00 410.0000 - 500.0000
ﬁ Auxiliary Storage
(G) Actions
. Display
& Rendering = =
Mode | Equal Interval | Classes |5 |2
Variables b L Camamnatnie £ : :
E Metadata | Classify | & | |= || Delete Al Advanced -
™ Dependencies v! Link class boundaries

Legend » Layer Rendering

&8 QGIS Server _| Style - | ok | Cancel Apply | Help

=> While in properties set the labels to Name_1 to show the names of the departments to get
the map below.

(X *project_colombia - QGIS = O X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

NEERRRE 08L0  APPL RBIENS e

Layers @@
UG TEGEFT - |
v + (9 colombia_department ... -
V[ 150.0000 - 140.0000
v []140.0000 - 230.0000
v [[1230.0000 - 320.0000
v [l320.0000 - 410.0000 WD
v [l410.0000 - 500.0000 B
v/[[coL_adm1 R
cases_departaments_colo... {
v @ colombia_coords
- v & OSM Standard

San Pedro Honduras
Suls .

8w o0
Caerss

Orarjestac

atvenelén N 5
Fie | Willsmstad

Manaus

Q Type to locate (Ctrl+K) ording -81.19,3.61 17872630 v @ agnifl 100% < stati 0.0 ° T v Render ©EPSG:4326 @

Remember that when joining two columns it is very important that the spelling, capital letters and
accents of the names are identical. If they are not then the rows will not join.
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Appendix 1 : Finding free spatial data online

There are lots of freely available spatially-referenced data online. Often the difficulty is in choosing
which data are best and of most use to you among a confusing abundance of options that change
over time. Data available online are of variable quality and a source that is good one year may
become out of date a few years later. Here we will introduce you to some data that may be useful
for you as a start. You may be aware of other resources that are better for your purposes. Also we
are concentrating on freely available open data, you may have access to other national data sources
through your local contacts.

QGIS is able to deal with data in all common spatial data formats, it is unlikely that you will find a
spatial data source that QGIS cannot accept.

Because the most difficult thing can be choosing between data sources af variable usefulness we are
going to start by pointing you to one website that collates many useful data sources in one place and
keeps them updated.

Humanitarian Data Exchange

Humanitarian Data Exchange https://data.humdata.org/ is a UN run website that collates data for
humanitarian action all in one place. These data can also be of use to us. Data can be downloaded
freely and easily and you don’t have to register. (If you do register there are also options for
submitting your own data.)

. My - O X
/ % Welcome - Humanitarian X\
&« > | @ Secure | https://data.humdata.org j'.“(‘ [+]
LOGIN | SIGNUP T
o“e
. HDX Q DATA | LOCATIONS | ORGANISATIONS | GQUICKLINKS ¥ | FAG ADD DATA
sy @

FIND DATA

The Humanitarian
Data Exchange B

Find; share and use humanitarian data all in one place 7 807 248 1 O 5 O
3 E)

DATASETS LOCATIONS SOURCES
LEARN MORE

Resources for
Developers

-> go to https://data.humdata.org/
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=> click on the DATA tab at the top to go to the data explorer

. mEy - O X
% Search fora Dataset- Ho X \\
I s Searc| ur? atase \ .
& = (C | & Secure | https//data.humdata.org/dataset w O
“e
‘.: HDx Q DATA | LOCATIONS | ORGANISATIONS | QUICKLINKSY | FAQ@
HOME / DATASETS
Data [7807] showfilter: @) Show 25 | 50 | 100 ORDER BY

lobal Food Prices data from t

Refine your search: Clearall Global Food Prices Database (WFP) This dataset conta
WFP - World Food Programme

Updated September 28, 2018 | Dataset date: Jan 1, 1992-5ep 1
FEATURED: -

ries started repc
|0 &

his dataset updates: Every w

O cops [464]

| Sub-national [3770] ‘
U Geodata [1903]
) Datasets on request [16]
[ Datasets with Quick Charts Bangladesh: Site Infrastructure of Four Existing Makeshift
Settlements (KMS, ...

settlements (KMS, BMS, LMS, Shamlapur) as of July 2

7] - Inter Sector Coordi on Group L .
L] Datasets with Showcase [2510] Updated September 28, 2018 | Dataset date: Oct 14,2017 sectol f infrastructu and 35:.'105:.

) Datasets with HXL tags [2924]

‘ This dataset
LOCATIONS: -

ReliefWeb Crisis App Data This dataset contai
Reliefieb

L Afghanistan [125]

Updated September 28, 2018 | Dataset date: Sep 28,

=> type your country name into the search box and press return

We are using Angola as an example here but we suggest you use your own country.

\ I
Search fora Dataset - H. X V‘ W Common Operational D= X \ b

(&) & Secure | https )

—e
‘.: HDx Q Angola DATA | LOCATIONS | ORGANISATIONS | GQUICKLINKSY | FAQ

‘data.humdata.org/search?

HOME / DATASETS

You might also like: Angola (AGO) location page

Data [98] A show filter: @) Show 25 | 50 | 100 ORDEF

_$

]
=5
o

Refine your search: Clearall Angola - Population These datasets pro

Worlde
WorldPap cell in the counts

Updated July date: Jan 1, 2015

dPop website (www.worldpop.org) for full i

FEATURED: - i b

| ; LTT:] | This dataset updz
Ll cobs [2]
) Sub-national [57] f"\i"P?rfs in Angola List of airports in Angela, with latitude and longitud
U Geodata [8] Oulposts fourairports.com/countries/AQ/

Updated October 20, taset date: 1,2008-Dec 31,

& | This dataset updates: Live

Datasets on request [0]
Il Datasets with Quick Charts [9]
Il Datasets with Showcase [37

: i Angola - Conflict Data
1) Datasets with HXL tags [17 Armed Conflict Location & Event Data Project (ACLED)

n, date, and other characteristics of politi

dated Sept er i
Updated Septembe and select politically relevant n

LOCATIONS: - f violent and non-violer

ts, rebels, militias, com

) Afghanistan [9] " .
L Albania [7] E3 | O & & ‘ This dataset updates: Li .
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This will is likely to return a large number of datasets, not all are spatial and not all will be useful to
you.

To get the most useful datasets we can look for the ones called Common Operational Datasets or
CODs. These are defined as authoritative reference datasets needed to support operations and
decision-making in a humanitarian response. CODs are 'best available' datasets that ensure consistency
and simplify the discovery and exchange of key data.

The main CODs are administrative boundaries (COD-AB) and population statistics (COD-PS).

There are a number of advantages of using HDX as a source of administration boundaries over other
sources such as GADM or Natural Earth. One is that they are regularly updated and may contain edits
from more detailed or more up-to-date national data. The second advantage is that they may have been
edited to make sure that they can join with population or other datasets. We will cover data joining later.

=> Tick the CODs tickbox on the HDX page to show just the Common Operational Datasets

This should display the administrative boundaries and population datasets.

. \ / \ fagy  — ] x
/ ®: Searchfora Dataset- Hu X X W Common Operational D= X '\
& e
& > C | & Secure | https//data.humdata.org/search?ext_cod=18q=Angolalilext_page_size=258sort=score+desc%2C+metadata_modified+desc ¥ o
L]
...- HDx Q Angola DATA | LOCATIONS | ORGAMISATIONS | QUICKLINKS Y | FAG
HOME / DATASETS
You might also like: Angola (AGO) location page
Data [2] Angola Show filter: o Show 25 | 50 | 100 ORDEF
Refine your search: Clearall Angola administrative levels 0-3
OCHAROSEA
D et date: Aug 30, 2018
FEATURED: e
® coDs [2]
Sub-national [2]
Geodata [0]
Datasets on request [0]
Datasets with Quick Charts [0] Angola administrative level 0 - 2 population statistics
Datasets with Showease [0] OELAIROSA
Updated September 10, 2018 | Dataset date: Dec 31, 2014

Datasets with HXL tags [0]

LOCATIONS: -

Angola [2]

=> Select the administrative boundaries polygons (be careful not to select the population statistics
which may also refer to administrative levels in the text).

This will take you to a preview map :
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#% Angola administrative le. X { W Commen Operational De % \\ |

& C | @ Secure | https://data.humdata.org/dataset/z

L ]
'.-HDX Q DATA | LOCATIONS | ORGANISATIONS | QUICKLINKSY | FAQ ADD DATA

HOME / DATASETS | ANGOLA ADMINISTRATIVE LEVELS 0-3

Angola administrative levels 0 - 3

Contact the contributor | 6 , o

L 3 [ démocratique g Leaflet | & DpenstreetMap contributors
2 / Burundi
e SN / .. duCongo i g ‘ \

Brazzaville ' - /
o \ &
y

b Tanzania

[ +]

Shape info
Click on a shape

jMaIan

Zambia

(
¥ ‘. \
Lusaka Q /”‘

«\y—\»\,

You will see that this refers to administrative levels 0-3. Administrative (admin) levels are an
international standard for classifying boundaries that copes with fact that the sub-regions of
countries are named differently, e.g. provinces, states, counties, districts, municipalities. Admin
levels are hierarchical and get smaller as the admin level number increases.

Admin Level 0 is the country outline

Admin Level 1 is the next level down, e.g. province in Angola
Admin Level 2 e.g. municipality in Angola

Admin Level 3 e.g. commune in Angola

Countries have different numbers of admin levels and not all of the boundaries may be available.

(If admin boundary shapefiles seem not to be available for your country in HDX, another good source
to try is the GADM site : https://gadm.org/download_country_v3.html ).

Humanitarian Data Exchange also has other data layers including processed street and building data
from OpenStreetMap, and modelled population rasters from Worldpop.
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Appendix 2 : Recap of useful commands and ideas

1.

10.

11.

12.

13.

14.

15.

16.

17.

Open QGIS Desktop from Windows start menu or by double clicking on QGIS project file
(.qgs or .qgz)

QGIS project files (.qgs or .qgz) contain appearance settings and links to data files, they don’t
contain data - if you send one to a colleague without data it won’t work.

Data are added to QGIS as Layers, that appear in a Layers Panel on the left.

The main types of geographic data are Vector (points, lines and polygons) and Raster
(gridded).

Vector data formats include Shapefiles (multiple files per layer .shp, .shx, .dbf etc.) and
Geopackage (.gpkg).

To add vector data to QGIS click Layer, Add Layer, Add vector layer or drag and drop a .shp
or .geopkg file into the layers panel.

The data behind a vector layer are stored in Attribute tables with one row per feature (e.g.
point) columns for each attribute.

To open an Attribute table, right click on a layer name in the layers panel, Open Attribute
Table.

To change the appearance (Symbology) of a map layer, Right click on the layer name,
Properties, Symbology.

To add extra functionality to QGIS, choose Plugins, Manage and Install Plugins.

To add a basemap first install the QuickMapServices plugin then select Web,
QuickMapServices, OSM, OSM Standard.

To add a text file with coordinates, click Layer, Add Layer, Add delimited text layer.Select
Point coordinates for the Geometry Definition.

The most common Coordinate Reference System CRS (used, e.g. by GPS) is unprojected
latitude, longitude using a WGS 84 datum with the code EPSG 4326.

To export a text file to geographic file. Right click on a layer name, Export, Save Features As

To add a text file with region names and join to an existing geographic layer. Layer, Add
Layer, Add delimited text layer.Select No Geometry for the Geometry Definition. Right click
on the layer name of the existing geographic layer, Properties, Joins. click small green +.
(remember that the join is temporary and to export the layer to make it permanent).

To arrange a map on a page to show/send to others. Project, New Print Layout.

The internet is your friend. Any question you have someone else has probably had it
before and blogged about it. Type QGIS [my problem] into Google and see what comes
back. Also works well to get advice in languages other than English.
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Appendix 3 : Troubleshooting exercise

Even when we follow good practice in data management and have learnt how to use a software
package we will inevitably experience times when the software doesn't do what we expect it to and
initially we don't know why. Sometimes this will be because we have made a typo, or have chosen
the wrong command or because the data that we have got from someone else has errors. The
software not doing what we expect can create frustration. However, fear not, this frustration can be
a powerful motivator for learning ! Indeed it has been argued that this frustration is a necessary part
of the learning process. Developing an ability and confidence to deal with these difficulties will make
you better able to use the software to help in your work. The reason why your map won't display
may well be because someone else put a comma in the wrong place rather than because of a lack of
software knowledge on your part. Developing such troubleshooting ability (e.g. to spot commas in
the wrong place) is valuable skill.

In the following section we have developed a series of troubleshooting questions that we would like
you to work through one-by-one. These are based upon real issues that learners on our previous

courses came to us with.

We will go through the answers to the questions at the end (and the answers are in the manual but
we encourage you not to look at them before trying).

The data files for the questions are stored in the folder :
training-QGIS-201910/trouble_shooting_exercises/questions/

The files are named according to which question they relate to.

First, in QGIS, open up a blank project and save as :
training-QGIS-201910/my_work/projects_QGIS/trouble_shooting.qgs.

Questions :

Q1 Add the file gl.csv to QGIS. You are expecting the points to be in Colombia. Do they appear
there?

Q2 Add the file g2.csv to QGIS. You are expecting the points to be in Colombia. Why are they not ?
How do you fix it ?
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Q3 Add the file g3.csv to QGIS. You are expecting the points to be in Colombia. Why are they not ?
How do you fix it ?

Q4 Add the file g4.csv to QGIS. (hint your colleague who gave you the file says it has been saved in
UTM)

Q5 Add the file g5.csv to QGIS. You are expecting the points to be in Colombia. Why are they not ?
How do you fix it ?

Q6 Add the file gb6.csv to QGIS. You are expecting the points to be in Colombia. Why are they not ?
How do you fix it ?

Q7 The file q7.csv has some regional data without coordinates. Can you join this to the layer
COL_adm1?

Q8 The file g8.csv contains more data to join to COL_adm1. Why don't fields join correctly ?

Q9 Open the project file 99.qgs, there is a problem with the data layers. What is the problem ? How

canyou fix it ?
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Answers :

Q1 Add the file gl.csv to QGIS.
A1l these points should appear in Colombia as expected.

Q2 Add the file g2.csv to QGIS.
A2 the negative sign was missing from the longitude values, adding the negative sign to all the values
in excel or notepad and re-adding the file to QGIS should result in the points being in Colombia

Q3 Add the file g3.csv to QGIS.

A3 The longitude and latitude columns were labelled wrongly in the source file. Changing them
around in Excel or notepad will result in the coordinates appearing in Colombia when the new file is
added.

Q4 Add the file g4.csv to QGIS. (hint your colleague who gave you the file says it has been saved in
UuTMm)

A4 the coordinates were saved in the SRC 'UTM 18 N' which is the UTM zone for Colombia. You can
set the SRC for the layer when you import it or afterwards through Right click, properties, general,
SRC.

Q5 Add the file g5.csv to QGIS.
A5 The coordinates are saved as degrees, minutes, seconds, when adding the layer to QGIS, you
need to tick the box : 'DMS coordinates'

Q6 Add the file g6.csv to QGIS.

A6: This csv file speaks Spanish ! It has semi-colon as the delimiter between data values and coma as
the decimal indicator. Choose File format, Custom delimiters and select 'semicolon’, also tick the box
: 'Decimal separator is comma' . If you view the text file in notepad or other simple text viewer you
can see what the delimiter is.

Q7 The file q7.csv has some regional data without coordinates. Can you join this to the layer
COL_adm1?
A7 These 3 rows should join OK

Q8 The file gq8.csv contains more data to join to COL_adm1. Why don't fields join correctly ?
A8 The first row is missing a capital letter, the 2nd row is missing an accent and the third row has a
spelling mistake, the last letter should be e not a.

Q9 Open the project file 9.ggs, there is a problem with the data layers. What is the problem ? How
canyou fix it ?

A9 The project file cannot find the data layers because either the project file or the data have been
moved. If you click on the message box you should be able to navigate to tell QGIS where the data
files are.
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