ONSSET/Global
Electrification Platform

Hands-on 2: Working with vector data’

NOTE: These exercises are based on QGIS, a free and open-source GIS
software. The instructions and images are based on QGIS 3.40.6. If you are
using a different version of QGIS, tools may differ slightly.

1) The latest version of QGIS is available at https://ggis.org/download/.

2) Older versions of QGIS can be found at https://ggis.org/archive/

Learning outcomes

By the end of this exercise, you will be able to:
1) Import vector data to QGIS
2) Perform different key processes (such as projecting, clip) with vector data

3) Georeference an image

! This hands-on is an exercise developed by Khavari, B., 2019 Exercise 2: Working with
vector data [WWW Document]. OnSSET Teaching Kit. URL
https://onsset.github.io/teaching kit/courses/module 1/Excercise%202/ (accessed 2.18.21).

All images are screenshots from QGIS 3.40, which is licensed under Attribution-ShareAlike
3.0 Unported (CC BY-SA 3.0).
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Data Acquisition

Download the folder named “Benin_vector”, available here, and save it on the
desktop. Unzip and open this folder, in it there are a number of additional folders
and files. For this exercise make sure that the following files/folders are included:
e Animage named “Benin_transmission_lines".
e Afolder named “Transmission_lines”. Within this folder there should be files named
“transmission_lines”.
e Afolder named “Administrative_Boundaries”. Within this folder there should be files
named “Administrative_Boundaries”.
e A folder named “Administrative_Boundaries_Points” containing the administrative
boundaries of Benin in point format named “Administrative_Boundaries_Points".

Note! It is good practice to use underscore (_) when naming folders or datasets in GIS
(instead of space) in order to avoid unexpected errors while processing.

Working with vector data

Open QGIS Desktop 3.40.6 (or other version if installed).

NOTE: An extensive tutorial of QGIS is available here.

Import vectors

Importing vectors can be done in two different ways; either simply drag the vector file onto
your map canvas or go to the top roll-down menu and click on Layer & Add Layer @ Add
Vector Layer...

Import the “Administrative_Boundaries.shp” layer and the “transmission_lines.shp”
layer that you have received (when using vector layers we search for the files with .shp
extension).

Vector properties

Next, we will examine the properties of different vector files. By right-clicking on one of the
layers you will be able to examine and/or change properties of your vector files.

CCG 2025 Page 2


https://drive.google.com/file/d/1dtCO59PEfz4bWcFXk5VP7X6jAZhAQGZ9/view?usp=sharing
https://docs.qgis.org/3.40/en/docs/user_manual/index.html

Climate
Compatible

Growth

C _oom‘fa L;;ér(sj
Zoom to Selection
“2 Show in Overview
Show Feature Count
= Show Labels
Copy Layer
Rename Layer
L Duplicate Layer
1 Remove Layer...
Move to Top
= Open Attribute Table
/ Toggle Editing
Filter...
Change Data Source...
Set Layer Scale Visibility...

Layer CRS »
Export 4
Styles ’

Add Layer Notes...

‘

First, click on the Information tab. Here you will find information about your layer.

(2 Layer Properties - Administrative_Boundaries | Information *
Q | . . ~
Information from provider
Name Administrative_Boundaries
Path CAOnSSETTraining test\Benin vector\Administrative Boundaries\Administrative Boundaries.shp
Storage ESRI Shapefile
Comment
- Encoding UTF-2
Symbology .
- - Geometry Polygon (MultiPalygon)
CRS EPSG:4326 - WG5S 84 - Geographic
Labels Extent 0.77457 ,6.2351398! : 3.8517010 1,12.4183511699999993
Unit degrees
. Feature count 12
Diagrams
ew Identification
E Fields Identifier
Parent Identifier
Title
E Attributes Form Type dataset
Language
Joins Abstract
Categories
" Keywords
ﬂ Auxiliary Storage
,Q Actions Extent
: CRs
- Display Spatial Extent v
4 Rendering Style T oK I | Cancel | | Apply | | Help
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e The most important tab for the visual appearance of your dataset is the
Symbology tab. Here you can change many different aspects of the dataset. You
can change the color, style, and size of the vectors.

¥ R SR S

é L;yer Properties - Administrative“Bouncllaries — Symbology X
18 = Single Symbol |l
7 Information - W Fl
£ M Simple Fill 2 ‘
|
‘1\:\\ Source |
d Symbology .
€3 Labels |
(abc JYERS |
0|
N# 3D View Color I |
Opacity 1100,0% <| €. |
g Diagrams
Unit Millimeters Y
E Fields -
. Favorites a|v 2 |
E Attributes Form Default = .
Toins Project Styles
ﬁ Auxiliary Storage |
,~® Actions |
. Display {
4 Rendering o= Save Symbol... | Advanced -| |
Q Temporal » Layer Rendering '
—| Style - oK Cancel Apply Help |

e Next, we will move on to the tab named Fields. Here you will be able to examine
the fields in your data in more depth, which can help you identify the type of
data that exists in your dataset. This may be very useful when you use a dataset
that is created by someone else. If you have editing toggled, you will also be able
to add/delete columns in this tab (see what toggle editing means here).
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(2} Layer Properties - Administrative_Boundaries | Fields >
Q /| &
. Id Name Alias Type Typename Length Precision Comment WHMS WFS
abc 0 GID_O CString  String a0 1]
abc 1 MNAMED QString String 80 0
abc 2 GID_1 QString String a0 0
abc abc 3 NAME_1 QString String 20 0
abe 4 VARMAME_1 QString String 80 0
abe 5 NL_MAME_1 QString String 20 0
abc 6 TYPE_1 QString String 80 0
EE ReliE abc 7 ENGTYPE_1 QString String @ 0
= QString String 80
I O N O O O
O

o Style - Cancel Apply Help

Clipping vector layers

In many cases the dataset that you are using spans across an area larger than your study
area. In these areas it can be useful to delimit the dataset so that it is restricted to the area
you are working with. For all types of vector files, we will use the tool Clip. We will use this
tool to ensure that the transmission lines we work with are within the borders of Benin.

1. Make the toolbar visible by going to the menu on the top of the screen and click on
Processing & Toolbox.

(2} *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web | Processing Help

NEBERBRE M P O 4 ;}gﬁg‘wﬂmm Clrl+AIt+T

- p o o Graphical Modeler... Crl +Alt+M
ﬁ‘?} L ﬁ . .;{ rld 3/ ;’? D S B |® Hstory.. Cirl+Alt+H
= Results Viewer Ctrl+Alt+7

ImS5ET
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2. This will open up the toolbox on the right-hand side of the QGIS interface. In this
toolbox you can search for all the tools that you need.

Processing Toolbox F X
L NCIEEN

C, Search..

Recently used

() Cartography
() Database

(& File tools

(&) Graphics

) Interpolation
) Layer tools

() Network analysis
() Raster analysis
() Raster terrain analysis
() Raster tools

() vector analysis
(3 vector creation
() vector general
& vector geometry
) vector overlay
(& vector selection
() vector table

T GDAL

% GRASS

#s Models

& saGA

& Scripts

3. Now, search for “clip”, this will show all the tools including the word “clip”.
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Processing Toolbox g X
¥ A (D) = %y
L dip

* Recently used
B Clip raster by mask layer

v (3 Vector overlay
@ Clip
4 Extract/dip by extent
v = GDAL
% Raster extraction
%' Clip raster by extent

B Clip raster by mask layer
% Vector geoprocessing
& Clip vector by extent

E’ﬁ Clip vector by mask layer

v & sAcA

4. In this exercise we will choose the clip tool within the QGIS-package (the one
highlighted in the image above in the Vector overlay category).

5. Inthe window that opens up, choose the dataset that you wish to clip in the field
that says “Input layer”, and in the field that says “Clip layer” choose the dataset that
you wish to clip by. As the Input layer choose transmission_lines, and as the Clip
layer choose administrative_boundaries to clip the transmission line vector that
you received by the administrative boundary polygon. Click Run and close the Clip
window.
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2 clip ? %
Parameters Log ! c"p
Input layer
— This algarithm dips a vector layer using the
'/ Layer to dip [EP5G:4326] | L] | palygons of an additional polygons layer. Only the
parts of the features in the input layer that falls
Selected features only within the palygans of the dipping layer will be
Ciip layer added to the resulting layer.
2 stud 5G:43 - | [ The attributes of the features are not modified,
o = 28] @ although properties such as area or length of the
Selected features only features will be modified by the dipping operation.
If such properties are stored as attributes, those
Clipped attributes will have to be manually updated.

|[C reate temporary layer] |

Open output file after running algorithm

0% Cancel

Run as Batch Process. . Fun in Background Close Help

Export

Now it is time to export the clipped transmission lines to the appropriate folder. This is a
very important step. When you use a tool in QGIS, e.g., “Clip”, the output file will be saved
as a temporary file if you do not explicitly state that you want it saved on your computer.
This means that next time you open QGIS your layers will be lost even if you save the

project. To avoid this you can export your layers.
1. Right-click on the clipped layer and click on Export & Save Features As...
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Layers
4:@ '-\Y-SU'_:J_:TE
transmission_lines

10 Zoom to Layer(s)
Zoom to Selection
=2 Show in Overview
Show Feature Count
=1 Show Labels
Copy Layer
Repame Layer
L] Duplicate Layer
[l Remove Lavyer...
Move to Top
Move to Bottom
= Open Atftribute Table
/ Toggle Editing
Filter...
Change Data Source...
Set Layer Scale Visibility...
Layer CRS
= Make Permanent...
Export
Styles
Add Layer Notes...
Properties...

B®

Save Features As...

Save Selected Features As...
Save as Layer Definition File...
Save as QGIS Layer Style File...

2. Choose to export your vector files as ESRI shapefiles. Click on three dots next to
filename, and navigate to the folder you wish to save the layer in (see image below).
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| Q Save Vector Layer as... | %
Format ESRI Shapefile -
File name
Layer name
CRS EPSG:4326 - WGS 84 v || &
Encoding UTF-8 .

Save only selected features

v Select fields to export and their export options

Name Export name Type

v Name Name string

v Country Country string

v Voltage_KV Voltage_KV  int8

v From From string

v To To string

v Situation  Situation string - |
v Add saved file to map OK Cancel Help

3. Name your layer “transmission_lines_Benin"” and navigate to the folder named
Transmission_Lines that you have received. Click “OK” (make sure that “Add saved
file to map” is checked). Now you can remove the temporary file named “Clipped”,
by right-clicking and selecting Remove Layer...
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Projecting vectors

The coordinate system is very important when representing data. When projecting an area
onto a map there will always be a certain distortion. When choosing the coordinate system,
it is important to make compromises and choose the system that gives the least distortion.
For this exercise, since we are working with Benin we will have to choose a coordinate

system that works well for the country. In this case, we are choosing a coordinate system
named "WGS 84/UTM zone 31N".

We will reproject the transmission lines that we clipped and exported.
1. Inthe toolbox search “Reproject layer” and double-click on it to use the tool.

Processing Toolbox &
'*'a; @ O E V| Ty
L reproject a

= ! Point doud data management
4% Reproject
= & Vector general
% Assign projection
#¢ Define Shapefile projection
Reproject layer

~ am GDAL
= Raster projections
= Assign projection
T Warp (reproject)

2. First, choose the dataset that you wish to project (the clipped transmission lines).

NOTE: When you choose the dataset you will be able to see the current coordinate
system within brackets (see image below).
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() Reproject Layer 7 X
Parameters L b 2
og Reproject layer
Input layer
_ This algorithm reprojects a vector layer. It creates
|~ Dataset to reprojecB[EPSG:4326] S ‘@ a new layer with the same features as the input
one, but with geometries reprojected to a new
Selected features only CRS,
et Attributes are not modified by this algorithm.
EPSG:4326 - WGS 84 v | |
Reprojected
|[C reate temporar
Open output file after running algorithm
0% Cancel
Run as Batch Process... Run in Background Close Help

3. Next, click on the icon next to the field that asks for Target CRS and choose your
target coordinate system.

(2 Reproject Layer ? X
4

Parameters Log Reproject |aye|-

Input layer
This algorithm reprajects a vector layer. It creates
|-~/ Dataset to reproject [EPSG:4326] | L] | a new layer with the same features as the input

one, but with geometries reprojected to a new
Selected features only CRS.
Target CRS Attributes are not modified by this algorithm.

EPSG:4326 - WGS 84

Reprojected

| [Create temparary layer] |

Open output file after running algerithm

0% Cancel

Run as Batch Process Run in Background Cloze Help
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This will open the following window

(2 Coordinate Reference System Selector ? *
Define this layer's coordinate reference system:
This layer appears to have no projection specification. By default, this layer will now have its projection set to that
of the project, but you may override this by selecting a different projection below.
Filter [ O
Recently used dii e yst
Coordinate Reference System Authority ID
WGS5 84 / World Mercator EP5G:3395
WGS 84 EP5G:4326
£ >
Coordi i stems of the world [] Hide deprecated CRSs
Coordinate Reference System Authority ID 3
WGS 66 EPSG:4TH0
WGS 72 EPSG:4322
WG5S T2BE EP5G:4324
WGS 84 EP5G:4326 v
< >
Selected CRS |WGS 34
Extent: -180.00, -90.00, 180.00, 90.00
Proj4: +proj=longlat +datum=WG584 +no_defs
Help

In the filter field start typing the name of the coordinate system you want to use (UTM
zone 31N).
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{3} Coordinate Reference System Selector X
ter | . UTM zone 31N
Coordinate Reference System Autharity ID
'WG5 84/ UTM zone 31N EPSG:32631
€ >
dc i y [ Hide deprecated CRSs

Coordinate Reference System Authority ID e

Lome / UTM zone 31N EP5G:25231

Minna / UTM zone 31N EPSG:26331

Nord Sahara 1959 / UTM zone 31N EPSG:30731

WGS 72/ UTM zone 31N EPSG:32231

WG5S 72BE S UTM zone 31N EPSG:32431 v
< e S PR, s
WGS 84 [ UTM zone 31N ~ - \ 3,
Wkt ( 5

PROJCRE["WCS 24 / UTH zone 2LN", - .:\. /-"
BASEGEQGCRS["WES 24", -
DRATUM["World Geodetic System 1384™, -~ J
E 7 ¥ .2572235€3, _
I LENGTHUNIT ["metre™, 1111, I .
PRIME: b
ANCLEUNIT ["degree",0.01745325258159433]], W { \!\

OK. Cancel Help

NOTE: The unit is in metres and the red box on the map in the lower right corner covers
Benin.

4. Click on OK and Run to execute the tool. When finished, export as
“transmission_lines_Benin_reprojected” to the “Transmission_Lines"” folder.

NOTE: For future studies, the following site https://epsg.io/ can be used to determine which
coordinate system you should use. On this webpage you simply search for the name of
your study area and take the coordinate system best suited for your study.
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Georeferencing

In this part, we will first georeference a map of Benin and use this in order to finish the
missing transmission lines. In many cases you will come across outdated or incomplete GIS
data, and this is a useful way of generating correct data when these cases occur.

Georeferencing

How to enable georeferencing:

Georeferencing is the process of assigning spatial information to raster data based on a
defined coordinate system. It can be a powerful tool when identifying certain datasets
such as roads, transmission lines, or locations of substations. If these data points are not
available as geo-spatial datasets, they can be imported as an image and then fitted to the
study area.

Start by opening the Georeferencer, which you can find under the Layer menu.

(2} *Untitled Project — QGIS
Project Edit View Settings Plugins Vector Raster Database Web Mesh Processing Help

@ 3 (% &7 ™ Data Source Manager Ctrl+L @ B $ I E-=-
@@\ 7 @@ Create Layer 1IN
= 0~ Add LBYEF ' k= Eb| i &) £

Layers Embed Layers and Groups... I
R a1  Add from Layer Definition File...

v transmissi

v Clipped 2 Copy Style

v . Administra Paste St\;le

How to georeference
1. Onthe top of the screen that opens up, click on File @ Open Raster.
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[ @ Georeferencer - O *
5[] Edit View Settings
Reset Georeferencer & 2P
+ Open Raster... Ctrl+0O
W Open Vector...
» Start Georeferencing Ctrl+G
= Generate GDAL Script Ctrl+C
@ Load GCP Points... Ctrl+L
@4 Save GCP Points as... Ctrl+S
Close Georeferencer Ctrl+Q
GCP table & &
Enabled ~ 1D Source X Source Y Dest. X Dest. Y dX (pixels) dY (pixels) Residual (pixe
i v
Open raster Rotation | 0,0 ° < | Transform: Not set 76.-1 EPSG:

2. Next, navigate to the image named “Benin_transmission_lines.jpg” in the Benin
folder you have downloaded.
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(5} Georeferencer - Benin_transmission_linesjpg — O bt
File Edit View Settings
o> @a @ee O pPPLPDL
Add GCP PointI
GCP table B®

Enabled ~ ID Source X Source Y Dest. X Dest. Y dX (pixels

Add GCP point Rotation 0,0 ° >| Transform: Not set  1391,61  None
3. Now you will be able to add some control points to your map. These control points
will be used in order to line your image up with the rest of your datasets. Use your
mouse wheel or the icons at the top to zoom in and out of the picture. When you
have zoomed in to your liking you can click on the map to add a control point. This
will open the window below. Keep or select the coordinate system as EPSG:4326 -

WGS84.
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(5} Enter Map Coordinates et

Enter X and Y coordinates (DMS (dd mm ss.ss), DD (dd.dd) or
projected coordinates (mmmm.mm)) which correspond with the
selected point on the image. Alternatively, dlick the button with icon of
a pencil and then click a corresponding point on map canvas of QGIS to
fill in coordinates of that point.

X [ East
Y [/ North
EPSG:4326 - WGS 84 - | [

v Automatically hide georeferencer window

OK | # From Map Canvas | Cancel

Here you can choose to enter the control points using the map canvas directly, using the
“From map canvas” by just clicking on the corresponding point in your canvas. The more
points the better. The idea is to fit known areas of you image to known areas of the
administrative boundaries that you have imported.

4. Asyou add points you will see that there are rows being added to the window
named “GCP table”. Each row represents a control point that you have added. The
more points the better, and you should make sure that your points are covering the
entire study area. For this exercise please add between 6 and 8 points (in general
the number of points should increase as the size of your study area increases).
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() Georeferencer - Benin_transmission_lines.jpg

File Edit View Seftings

[ VARl 3

GCP table
Enabled ~

<SS s

3/0,0°

s @ @

D Source X
0 471,417582
1 1419,0920
2 1363,2088
3 852,359890

@eee O

Source Y
-1205,4396

-260,983516

-3062,1676
-3127,8523

+| m: Linear Translation (-0.231564

-y ope

Dest. X
0,763908

Dest. Y
10,391131
2,801770 12,419524
2,709915 6,375065
1,633219 6,235151

dX (pixels)
-8,774344
-9,356600

3,837078
14,293866

dY (pixels)
-2,866930
1,901457
0,916417
0,049055

, 12.987) Scale (0.0021517, 0.00215858) Rotation: 0 Mean error:

£
Residual (pixels)
9,230840
9,547853
3,944995
14,293950

-3172,-370

5. After entering all of the control points click on Settings @ Transformation
settings...

CCG 2025
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(2} Transformation Settings b
Transformation Parameters

Transformation type Thin Plate Spline -
Target CRS EPSG:4326 - WGS 84 ||

Output Settings

Output file n_vector/Benin_transmission_lines_modified_2.tif
Resampling method | Nearest Neighbour -
Compression ¥
Create world file only (linear transforms)
Use 0 for transparency when needed

Set target resolution

Horizontal 0,00833
Vertical -0,00833
Reports

Generate PDF map
Generate PDF report

Save GCP points

v! Load in project when done

OK Cancel Help

Set Transformation type to Thin Plate Spline.
Select the right coordinate system in Target SRS (WGS 84).

In the field for Output raster find the folder that you want to use for saving your raster
(choose the “Benin_vector” folder provided to you).

In set target resolution set the size of each cell. Set 0.0083 with minus sign as in the figure
above. This is in degrees and corresponds to approximately 1 km. NOTE: in order to
change the resolution from the default you have to check the box named “Set target
resolution”; if you have to change the coordinate system manually make sure to uncheck
the box before the next step. Having the box checked can cause errors.

Check the box “Load in QGIS when done”.

When this is done click on “OK" to close the window.
6. Finally go to File and click on Start Georeferencing.
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(2} Georeferencer - Benin_transmission_linesjpg

Edit View Settings

@ Reset Georeferencer
¥, Open Raster...
[ Open Vector...

Start Georeferencing
= Generate GDAL Script
@ Load GCP Points...
@ Save GCP Points as...

Close Georeferencer

PLPR. BE

Ctrl+0

Ctrl+C
Ctri+L
Ctrl+S
Ctrl+Q

GCP table

Enabled -~ ID Source X Source Y Dest. X Dest. Y dX (pixels) dY (pixels)

v 0 471,417582 -1205,4396 0,763908 10,391131 0,000000 -0,000000
v 1 1419,0920 -260,983516 2,801770 12,419524 0,000000 -0,000000
v 2 1363,2088 -3062,1676 2,709915 6,375065 0,000000 -0,000000
v 3 852,359890 -3127,8523 1,633219 6,235151 0,000000 -0,000000
Start georeferencing Rotation 0,0 ° % Transform: Thin Plate Spline (TPS) Mean error: 3.95188e-13

@
Residual (pixels)
0,000000
0,000000
0,000000
0,000000

-4570,-595  MNone

This might take some time. When it is done, the map should be in the same place as the
administrative boundaries.

CCG 2025
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(The map above has been created by putting the administrative boundaries on top of the
georeferenced image and turning its transparency to 50%. You can turn the transparency
to 50% on the first window of the symbology tab in properties. This is a good practice if you
want to make sure that the dataset falls in the right spot and for the following steps).

7. Close the georeferencing window and “Save”.

NOTE: If your map ends up completely wrong this might be due to discrepancies in the
coordinate systems.

Edit vector files

Sometimes it is of interest to either add points/lines/polygons to an existing dataset or
create a new vector dataset from scratch. Here we will go through the first option.
1. Move the reprojected transmission lines dataset to the top in the Layers Panel.
2. Inthe Symbology tab (in Properties) make the lines black and increase the Width to
make the lines clearly visible.
3. Right-click on the dataset and click on “Toggle Editing".
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Layers B X
o 0l o T &~ & [

— Transmission lin -

B test2 .
B reprojected '

Zoom to Layer
Zoom to Selection

Show in Overview

[+

Show Feature Count
Copy Layer

Renarne Layer

Duplicate Layer

ulls

Remowve Layer...

Open Attribute Table
.~ Toggle Editing

Filter...

4. This will enable some different options depending on what type of vector file you
are working with (if you are working with points, you will be able to add points; if
you are working with lines, you will be able to draw lines; if you are working with
polygons, you will get the chance to draw polygons).

suElclx7za <o 6

5. Now you can simply click/draw your cursor wherever you want to add data by
clicking on the V-shaped line(marked in the image above). After clicking on this you
will able to draw your lines by clicking on the map. The first click will define your
starting point, and thereafter you can add as many points as you like.

When you are finished with a line, right click on the last spot. This will open the following
screen:
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Reprojected - Feature Attributes n
Name [
Country |d__

Voltage_KV |NUILL

To |d__

Situation |d__

From |’d__ |

km [

Cancel

Here you attribute data. In this exercise we will not worry about this and just click “OK”

Use the editor and the georeferenced map to fill in the missing transmission lines (only
existing lines, according to the legend at the bottom (green lines) of the georeferenced
map) in the reprojected transmission line layer that you have created

6. Click on Save Layer Edits and then disable Toggle Editing.

NOTE: The accuracy of your lines and points depends on the scale in which they were
created; if you zoom in further after drawing your lines you will see discrepancies. One of
these might be that the lines do not connect to one another. To fix this go to Project

Snapping Options...

CCG 2025 Page 24



Climate
Compatible

Growth

(2} *Untitled Project — QGIS

Edit View Layer Settings Plugins Vector Ra

7 New Ctrl+N pe)
New from Template 4 =

Open... Ctrl+0O -

Open From g :

Open Recent g

| Close -

[ Save Ctrl+S 2

[ Save As... Ctrl+Shift+5S
Save To >
Revert...

/ Properties... Ctrl+Shift+P
Import/Export g

2y New Print Layout... Ctrl+P

) New Report...

4 Layout Manager...
Layouts g
Models ’
Exit QGIS Ctrl+Q

Here you set the variables as shown below.

Project Snapping Settings

|| ¥ All Layers || Vertex _ 12 a px * || v Topological Editing ||% Allow Qverlap _ | < Snapping on Intersection ||: Self-snapping

Now when you are close enough to a line QGIS will make sure that the new line is
connected to the old one.

Determining distance

In this part we will determine the distance to the transmission lines. When planning an
energy system it is crucial to know the distances to different infrastructure in order to be
able to take informed decisions.
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Creating distance maps

When calculating distances in QGIS we need to use two point layers. This means that we
cannot simply determine the distance from the modified transmission lines without first

converting it to points.

Convert the transmission lines to points
1. To convert the transmission lines to points we are going to use a tool named "Points

along geometry".

CCG 2025

Processing Toolbox @
e OB O X
“L points along L

» (Y Recently used
* (2 Vector creation

Generate points (pixel centroi...

Random points along line
» & Vector geometry
* am GDAL

* Vector geoprocessing
#% Points along lines
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2. Clicking on the tool will open the following window.

(2 Vector Geometry - Points Alang Geometry
[
Parameters | Log Points along geometry
Input layer | | This algorithm creates a points layer, with
/" Reproiected lines [EPSG:32631 . points distributed along the lines of an input
erel = [ ! [L@ % vector layer. The distance between points
Selected features only (measured along the line) is defined as a
parameter.
Distance
- _ Start and end offset distances can be
| 100 a -| meters - CL defined, so the first and last point will not
Start offset fall exactly on the line's first and last nodes.
art oftse These start and end offsets are defined as
0,000000 meters -| € distances, measured along the line from the
"—L first and last nodes of the lines.
End offset

s This algorithm drops existing primary

0,000000 *| |meters - ﬂ keys or FID values and regenerates
them in output layers.

Interpolated points

[Create temporary layer]

¥ Open output file after running algorithm

| 0% Cancel

Advanced - | |Run as Batch Process... Run | Close Help

For lines you choose the transmission lines that you edited at the end of the Part 2.

The Insert distance will determine the distance between the points. This distance will be in
the same unit that the coordinate system is in. Since we have projected the transmission
lines to a coordinate system measured in meters, this distance is in meters. Enter 100 to
create points spaced with 100 meters in-between. Click on Run.

Create a distance map

1. Import the Administrative_Boundaries_Points layer of Benin and reproject it using
Reproject layer into "WGS 84/UTM zone 31N" as done previously in this exercise.
This is done since it is important to have the map in a coordinate system that takes
linear units, else the distances may be skewed. Furthermore, if the coordinate
systems are different between two maps used to determine distances the distances
will be wrong.

2. To create a distance map we use the QGIS tool Distance to nearest hub (points).
Search for it in the Processing Toolbox.
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Processing Toolbox

A (D = 5y

L distance to nea

w (2 vector analysis
4% Distance to nearest hub {ine to hub)
'H' Distance to nearest hub (points)

v @ GRASS
¥ Vector (v.¥)
@ v.distance

3. You will then see the following screen:

Q Vector Analysis - Distance to Nearest Hub (Poinits) X
]
Parameters | Log Distance to nearest hub
Source points layer = (points)
Administrave_Boundaries_Points [EPSG:4326] v [Egj % Given an origin and a destination layers, this
algorithm computes the distance between
Selected features only origin features and their closest destination
Destination hubs layer ?ni. Distancte calculations are based on the
eatures center.
Reprojected_lines_as_points [EPSG:32631] - [Egj %
The resulting layer contains origin features
Selected features only center point with an additional field

indicating the identifier of the nearest

Hub layer name attribute destination feature and the distance to it.

abc Name -
Measurement unit

Meters v
Hub distance

[Create temporary layer]

¥ Open output file after running algorithm

| 0% Cancel

Advanced - | |Run as Batch Process... | Run || Close Help

As Source point layer, put the layer that you want to determine the distance to, in this
case the country point file (reprojected as mentioned in the step above).

As Destination hub layer, put the layer that you want to determine the distance from. In
this case this is the point layer we generated previously from the transmission lines:
transmission_lines_Benin_reprojected.

NOTE: The layers should have the same coordinate system.
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For Measurement unit, you have the choice between some different types of length units.
In this case, choose Meters.

4. Now run the tool. The results will be a point layer with the same colour across the
country. This can however be changed in the Style tab in Symbology. Change the
style to make the map display as below. You can do this by clicking on the symbology
tab in Properties, setting the style to Graduated, and choosing to display the
distance column.

NOTE: Export the distance map, as it will be used in the raster exercise as well. Save
the distance map under the name “transmission_lines_distance” in the
“Benin_vector” folder. This is important as you need the layer in the next exercise.
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