ONSSET/Global
Electrification Platform

Hands-on 3: Working with raster 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.

Learning outcomes

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

3) Perform resampling and reclassification on the raster data

Data Acquisition

Download and unzip the folder named “Benin_raster” available here. Within this
folder there are a number of additional folders and files. For this exercise make

sure that the following files/folders are included:

! This exercise is an exercise developed by Khavari, B., 2019. Exercise 3: Working with raster
data [WWW Document]. OnSSET Teaching Kit. URL
https://onsset.github.io/teaching kit/courses/module 1/Excercise%203/ (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) unless stated otherwise.
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1. Afolder named “Administrative_Boundaries”. Within this folder there should

be files named Administrative_boundaries.
2. Afolder named “Wind_Capacity”. In this folder there are two wind capacity

maps named Benin_windcap_north and Benin_windcap_south.

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 rasters

NOTE : An extensive tutorial of QGIS is available here.
Import

1. In the initial step of the exercise, you will import the two wind capacity maps.

2. Importing rasters can be done in two different ways; either simply drag the
raster file onto your map canvas, or go to the top roll-down menu and click
on Layer @ Add Layer ZAdd Raster Layer... (For rasters we usually work with
the .tif-file).

For now you will need only the wind capacity maps, so leave the

administrative boundaries.

Raster properties

1. Next, it is time to examine the properties of the rasters.
2. By right-clicking on your raster layer you will be able to examine and/or

change properties of your raster files.
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Layers (]e3)
o @ L 23 Y_ ~ & @B Q

Band 1 (Gray) 2 Zoom to Layer(s)
0,477138 =32 Show in Overview
Copy Layer
Repame Layer
¥ Zoom to Native Resolution (100%)
0'0%3604_ Stretch Using Current Extent
* v ¥ Benin_windc
Band 1 (Gray) "% Load Raster Attribute Table from VAT.DBF
0,440232 L] Duplicate Layer
[l Remove Layer...
Move to Bottom
Change Data Source...
Set Layer Scale Visibility...
Layer CRS »
Export g
Styles v
Add Layer Notes...

3. First, click on the Information tab. Here you will find general information

0,038126

about your layer, which can provide more in-depth knowledge of the data

that you are working with.
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() Layer Properties - Benin_windcap_north | Information g

Information from provider

Name Benin_windcap_north
Path CAONSSET\Training_test\Benin_raster\Wind_Capacity\Benin_windcap
north tif
CRS EPSG:4326 - WGS 84 - Geographic
Extent -0.6533593260000000,8.5892635360000005 :
5.4464218190000002,12.8307871050000006
Unit degrees
¥ Gt Width 2440
y Height 1693
& ryremids Data type Float32 - Thirty two bit floating point
GDAL GTiff
! Metadata Driver
Description
Legend GDAL GeoTIFF
Driver
Q6ls Serve Metadata
Dataset C:/OnSSET/Training_test/Benin_raster/\Wind_Capacity/Benin_windcap_nort

Description  h.tif
Compressio
n

Band 1 * STATISTICS_APPROXIMATE=YES
® STATISTICS_MAXIMUM=0.44023188948631
® STATISTICS_MEAN=0.16780238673794
® STATISTICS_MINIMUM=0.038125656545162
* STATISTICS_STDDEV=0.044126827530833
® STATISTICS_VALID_PERCENT=57.42
More * AREA_OR_POINT=Area
information
Dimensions  X: 2440 Y: 1693 Bands: 1
Origin -0.653359,12.8308
Pixel Size 0.002499910305327869044,-0.002499423253987005222 ®
Style Cancel Apply Help

4. One of the most important tabs for the appearance of your dataset is the
Symbology tab. Here you can change the colour, style, and legend range of
the raster, which is very useful when you wish to highlight different aspects
of your data.
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@) Layer Properties - Benin_windcap_south — Symbology
[a |+ Band Rendering
Render type Singleband gray
Gray band Band 1 (Gray)
Color gradient | Black to White

(i Information

‘}:\? Source

& symbolagy Min 0,0136037 Max |0,477138

l.ﬂ Transparency Eﬁr?;;acsetment Stretch to MinMax

Histogram

& Rendering » Min / Max Value Settings

a Temporal
B ryramids

EUI Elevation

Legend Settings...

v Layer Rendering

~ Blending mode Normal “ Reset
a Metadata
Brightness — 0 = [Cnntrast — 0 =
Lepam Gamma -] 1,00 = [ Saturation [ 0 =
. Display Invert colors [ Grayscale | Off
E Attribute Tables Hue Colorize Strength 1{100% |-
=T QGIS Server RaReampling
- Zoomed: in | Nearest Neighbour - | out Nearest Neighbour -~ | Oversampling 2,00 @ |2/ | Early resampling
Style -~ OK | Cancel Apply Help
5. Next, we will move on to the tab named Histogram. Here you will be able to
examine the number of occurrences for the different values in your data.
This may be very useful when you want a summary of your raster data or to
identify outliers. Click on Compute Histogram to see the below figure.
Page | 5
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() Layer Properties - Benin_windeap_south — Histogram X
Raster Histogram
Information 300
Source
P 250
Symbology “
Transparency 200 o 1’| ' i \'
_ . T
£~ Histogram g [ l
Pyl J 150
4 Rendering g 1 |
w | lL
a Temporal 100 II‘ w
& Pyramids | wﬂf]“mlﬂh
g * f W T
=UI Elevation ﬁ | %hﬂ [‘1? )
i L,
a Metadata 0 A ‘ ‘ r .bh""' - ;
01 0.2 0.3 04
Legend Pixel Value
= Band 1
. Display )
@ Prefs/Actions _ a8
E Attribute Tables Set min/max style for Band 1 ~
LT QGIS Server Min 0,0136037 &
Max 0,477138 &
Style | 0K Cancel Apply Help

Merging Raster layers

Sometimes you have several rasters that are representing the same type of data in
different parts of your study area. In these situations, it is often useful to merge the
rasters into one dataset. To do this, you can use a tool called Merge. The wind
capacity map for Benin has been given to you in two pieces. Now, you will use the

Merge tool to merge these datasets into one raster.

1. Make the tool bar visible by going to the roll-down menu and click on

Processing B Toolbox.
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(2 *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Jd@l=sShis) Help

D [El‘_‘a =: @ @, @ ﬁ ﬁ ;: J'- g] ¥ Toolbox Ctrl+Alt+T

Vs ™ P .. B = o . % Graphical Modeler... trl+Alt+
#: Graphical Model Ctrl+Alt+M
e b - o £
AL ’ € & 0 History... Ctrl+Alt+H
g Q’J a £a ﬁ | Z m
F 4 Suair B Results Viewer Ctrl+Alt+R

This opens 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 @®
®a05 “y

[al |
» @ Recently used
+ (@ Cartography
+ (2 Database
b @ File tools

+ () Graphics

» (@ Interpolation

» @) Layer tools

» @ Network analysis

» ) Raster analysis

» (3 Raster terrain analysis
» ) Raster tools
»

»

»

»

»

»

»

»

»

»

) Vector analysis
() vector creation
() Vector general
() Vector geometry
G Vector overlay
() Vector selection
(2 Vector table

% GDAL

& GRASS

& sAGA

2. Now, search for “merge”. This will show all the tools containing the word

“merge”.
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Processing Toalbox @E®
BAOB TN
. merge 3

+ (3} Database
4% Package layers
(2} Vector general
' Merge vector layers
() Vector geometry
3% Merge lines
W GDAL
* Raster miscellaneous
* & SAGA
* Vector general
@ Merge vector layers

4

|

4

3. Select the merge tool within the GDAL-package (the one highlighted in the
image above).

4. In the window that opens up, choose the two datasets that you wish to
merge in the field that says “Input layer” by clicking on the three dots at the
right-hand side of the field. The rest you can leave as they are. Click Run to
execute the tool. When your layers have been successfully merged you can
remove the two original maps from the QGIS interface.
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[ @ Raster Miscellaneous - Merge x

Parameters | Log
Input layers
0 input(s) selected
Grab pseudocolor table from first layer
Place each input file into a separate band
Output data type
Float32
v Advanced Parameters
Input pixel value to treat as NoData [optional]
Not set
Assign specified NoData value to output [optional]
Not set
Additional creation options [optional]
Profile

Name Value

|| =] Validate Help

Additional command-line parameters [optional]

Merged
[Save to temporary file]

¥ Open output file after running algorithm

[ 0% Cancel

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

Clip

You will now notice that the dataset covers an area much larger than the study
area. We will fix this by clipping this raster with the administrative boundaries of

Benin. In order to do so we are using the Clip Raster by Mask Layer.

1. Import the administrative boundaries of Benin that you were given in the
Benin_raster folder. Do this by directly dragging the .shp file onto the map

canvas.

2. Search for Clip Raster by Mask Layer in the Toolbox. Select the tool
included in the GDAL-package (the one highlighted below).
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Processing Toolbox (EES
3, clip raster a

b (L) Recently used
v % GDAL
* Raster extraction
~ Clip raster by extent

L_I Clip raster by mask layer
v & SAGA
* Vector <-> raster

@ Clip raster with polygon

3. As an“Input layer” enter the raster that you want to clip (in this case the
merged wind capacity map you created in the previous step). As “Mask layer”
enter the polygon you want to clip by. Since we want the wind capacity in
Benin we choose the administrative boundaries of the country. In the field
that says “Assign a specified nodata value to output bands”, enter “0".
This will make sure that all the values that are not a part of Benin are set to

no data. The rest you can leave as it is. Click on Run to run the tool.
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| G Raster Extraction - Clip Raster by Mask Layer

Parameters = Log

Input layer

=" Merged_wind_capacity [EPSG:4326] ~

Mask layer

~~ Administrative_boundaries [FPSG:4326] o Lr_gj “% o

Selected features only
Source CRS [optional]

Target CRS [optional]

Target extent [optional]
Not set
Assign a specified NoData value to output bands [optional]
Not set
Create an output alpha band
v| Match the extent of the clipped raster to the extent of the mask layer
Keep resolution of input raster
Set output file resolution
X Resolution to output bands [optional]
Not set
Y Resolution to output bands [optional]
Not set
¥ Advanced Parameters
Use multithreaded warping implementation
Additional creation options [optional]
Profile

Name Value

0%

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

NOTE: In order to see your clipped wind capacity map, uncheck all of

Cancel

Help

the

other layers in the table of contents. Also note that both the layer created

after the merge and after the clipping is called “Clipped (mask)”. It might

be good to rename layers after running tools. This you can do through the

source tab in the properties.
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Projecting rasters

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 compromise and choose the system that gives
the least distortion. For this exercise you will have to choose a coordinate system
that works for Benin, as that is the current study area. In this case, choose the
coordinate system named WGS 84/UTM zone 31N. Now, you should project the
wind capacity map that was clipped in the previous step. To reproject raster files
you can use a tool called “Warp”.

1. In the toolbox search for “warp” and double-click on it to use the tool (in the
GDAL-package).

Processing Toolbox ) B
W a (O 2 T,
L, warp LX)

b (L) Recently used
+ (2 Vector general
Assign projection
%t Reproject layer

v & GDAL

¥ Raster extraction

N Clip raster by mask layer
* Raster projections

T Warp (reproject)
* & SAGA
¥ Geareferencing
@ Warping shapes

2. First, in the “Input layer”-field choose the dataset that you wish to project (this
will be the clipped wind capacity map from the previous step).
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| G Raster Projections - Warp (Reproject) X

Parameters | Log

TInput layer =
¥ Clipped wind capacity [EPSG:4326] -

Source CRS [optional]

Target CRS [optional]

Resampling method to use

Nearest Neighbour ~
Nodata value for output bands [optional]

Not set >
Output file resolution in target georeferenced units [optional]

Not set =
v Advanced Parameters

Additional creation options [optional]

Profile 2

Name Value

4 || =| validate Help
Output data type
Use Input Layer Data Type ~

Georeferenced extents of output file to be created [optional]

Not set B =
| 0% Cancel
Advanced - | |Run as Batch Process... | Run | Close Help

3. You do not need to specify the current projection system used for the raster,
so the second field (“Source CRS [optional]”) can be left empty.
4. Now, click on the button next to the field named “Target CRS".

| G Raster Projections - Warp (Reproject) X

Parameters | Log

Input layer =
= Clipped wind capacity [EPSG:4326] >

Source CRS [optional]

Target CRS [optional]

Resampling method to use
Nearest Neighbour -
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This will open the following window:

() Raster Projections - Warp (Reproject) X

Parameters | Log
4| Coordinate Reference System Selector
Predefined CRS v

Filter | © UTM ZONE a
Recently Used Coordinate Reference Systems
Coordinate Reference System Authority ID
EPSG:32631 - WGS 84 / UTM zone 31N EPSG:32631
EPSG:3036 - Moznet / UTM zone 365 EPSG:3036
EPSG:32630 - WGS 84 / UTM zone 30N EPSG:32630
EPSG:32736 - WGS 84 / UTM zone 365 EPSG:32736
EPSG:31992 - SIRGAS 1995 / UTM zone 175 EPSG:31992
EPSG:31986 - SIRGAS 1995 / UTM zone 17N EPSG:31986
d Coordi fi e Hide deprecated CRSs
Coordinate Reference System Authority ID =
WGS 84 [ UTM zone 27N EPSG:32627
WGS 84 [ UTM zone 275 EPSG:32727
WGS 84 / UTM zone 28N EPSG:32628
WGS 84 / UTM zone 285 EPSG:32728
WGS 84 / UTM zone 29N EPSG:32629
WGS 84 / UTM zone 295 EPSG:32729
WGS 84 / UTM zone 2N EPSG:32602
WGS 84 / UTM zone 25 EPSG:32702
WGS 84 / UTM zone 30N EPSG:32630
WGS 84 / UTM zone 305 EPSG:32730
WGS 84 / UTM zone 31N EPSG:32631
WGS 84 / UTM 7ane 315 FPSG:32731 b

‘ D
WGS 84 / UTM zone 31N
Properties

* Units: meters

* Dynamic (relies on a datum which is not plate-fixed)

® Celestial body: Earth

* Based on World Geodetic Systern 1984 ensemble
(EPSG:6326), which has a lmited accuracy of at best
2 meters.

 Method: Universal Transverse Mercator (UTM)

WKT

| 0% Cancel

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

Now, in the filter field start typing the name of the coordinate system you want
to use ("WGS 84 / UTM zone 31N"):

Click on OK to pick this coordinate system

NOTE: For future studies the following site https://epsg.io/ can be used to
determine which coordinate system to use.

5. Setthe resampling method to Nearest Neighbour and leave the rest as it is.
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() Raster Projections - Warp (Reproject)

Parameters | Log

Input layer
= Clipped wind capacity [EPSG:4326] v
Source CRS [optional]

Target CRS [optional]

EPSG:32631 - WGS 84 / UTM zone 31N ~
Resampling method to use

Nearest Neighbour v
Nodata value for output bands [optional]

Not set =
Qutput file resolution in target georeferenced units [optional]

Not set =

0% Cancel

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

6. Execute the tool by clicking Run.

Note: As you may have noticed by now, QGIS selects a default name to the output
layers of each tool in cases where a name is not given by the user it-self. This can
lead to several different layers having the exact same name. In order to avoid
confusion you are recommended to either change the name of the output layers
after running a tool or exporting under a new name (see more about exporting
layers below).

Export

1. You will now export the reprojected wind capacity layer to the folder named
wind_capacity. This is necessary when you want to save manipulated data
on your computer for usage in other programmes or at a later point.

2. Right-click on the wind capacity layer that you just projected and click on

Export @ Save As...
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Layers [Z]E3]
« [l ® T o~ L

Band 1 (Gr 2 Zoom to Layer(s)
0,3409¢ =2 Show in Overview
Copy Layer
Rename Layer
¥ Zoom to Native Resolution (100%)
0,0503 Stretch Using Current Extent

v [ & Clippeq .
) ¥ Merged Load Raster Attribute Table from VAT.DBF

[T Admini ) Duplicate Layer
4 ¥ Benin_
4 ¥ Benin_

F

[l Remove Layer...

Move to Bottom

Change Data Source...
Set Layer Scale Visibility...
Layer CRS v

Styles » Save as Layer Definition File...
Add Layer Notes... Save as QGIS Layer Style File...
Properties...

3. Choose to export your raster file as GeoTiff and click on “Browse” next to
filename and navigate to the wind_capacity folder that you received. Name
your layer “Wind_capacity”. Make sure that the box saying Add saved file to
map is checked (see figure below).
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(-} Save Raster Layer as... *

Qutput mode '@ Raw data Rendered image

Format GeoTIFF z Create VRT
File name wmnloads\Benin_raster\Wind_Capacity\Wind_capacity.tif

Layer name

CRS EPSG:32631 - WGS 84 [ UTM zone 31N v ||
v Extent (current: layer)
North 1 1373550,5887
West |253984,2056 East |594292,6350
South 689345,7255
Calculate from | Layer - | Layout Map -| Bookmark -
Current Layer Extent Map Canvas Extent
v Resolution (current: layer)
® Horizontal 276 Vertical 276 Layer Resolution
Columns 1233 Rows (24790 Layer Size

v | Create Options

v Add saved file to map OK Cancel Help

4. Keep the rest as given in default.

NOTE: As in the case of vectors, if you do not export the maps they will
only be saved in memory and not exist next time you restart the
program.
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Reclassify

Reclassify values

Reclassifying raster files is a common practice. It is useful when you wish to either
create classes within your datasets or to change values of different classes.
Reclassifying a raster can also be useful if you wish to highlight any specific areas
based on different characteristics. In this exercise we will use the resampled wind
capacity layer and reclassify it. The purpose is to highlight areas that have high

capacity factors.

The wind capacity factor is measured in percentages. As you can see in the QGIS

window the minimum is around 0 and the maximum around 34%.

In this example, we would like to install our wind turbines in areas where the wind
capacity resources are favourable. We are interested in areas with at least 20%
wind capacity factor. Therefore, we will turn all values between 0 and 20 to 0, and

keep the rest as they are.

1. In the toolbox search for “reclassify by table”.
2. Amongst the tools that appears choose Reclassify by table in the QGIS-
package.
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Processing Toolbox 5 X
s L AONS N
O, redassify

(%) Recently used
~ () Raster analysis
Reclassify by layer
4% Reclassify by table
~ () Vectortable
Add unique value index field
v & SAGA
~ Raster tools
& Reclassify values
& Reclassify values (simple)

3. When you open the tool, the following screen will be displayed:
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| & Raster Analysis - Reclassify by Table

Parameters | Log ' ReC|aSSify by table

Raster layer This algorithm reclassifies a raster band by

" Wind_capacity [EPSG:32631] _. assigning new class values based on the
- ranges specified in a fixed table.

Band number

Band 1 (Gray) i

Reclassification table

Fixed table (0x3)

v Advanced Parameters

Output NoData value

-9999,000000 =

Range boundaries

min < value <= max -
Use NoData when no range matches value

Output data type

Float32 -

Creation options [optional]

| 0% Cancel

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

In Raster layer choose the resampled wind capacity map from the
previous step.

Next, click on the three dots next to the field called Reclassification
table. This will open up the following window:
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| @ Raster Analysis - Reclassify by Table

Parameters | Log
4| Redlassification table

Minimum Maximum

Advanced -| Run as Batch Process...

Value Add Row
Remove Row(s)
Remove All
OK

Cancel

0%

' Reclassify by table

This algorithm reclassifies a raster band by
assigning new class values based on the
ranges specified in a fixed table.

Cancel

| Run | Close Help

Click on Add Row and enter 0 as Minimum, 0.2 as Maximum and 0 as

Value. The first two values (minimum and maximum will determine the

range to be reclassified and value will determine the new value. By

following these instructions, we ensure that all the values between 0 and

0.2 are changed to 0. Once you have entered your row click on OK to

close this window.

1 @ Raster Analysis - Reclassify by Table

Parameters | Log
4| Redlassification table

Minimum  Maximum

Advanced - | |Run as Batch Process...

Value Add Row
Remove Row(s)
Remove All
oK

Cancel

0%

' Reclassify by table

This algorithm reclassifies a raster band by
assigning new class values based on the
ranges specified in a fixed table

Cancel

Close Help

Run

CCG 2025

Page | 21



Climate
C tible

ompal
Grgmth

4. Back at the main window make sure that the Range boundaries are “min

<=value < max”. This ensures that 0.2 is not reclassified but all values

lower are.
@ Reclassify by Table X

»
Parameters  Log Reclassify by
Raster layer table

=" OUTPUT [EPSG:32631] il = X }

This algorithm recassifies a
raster band by assigning new
dass values based on the
Band 1 (Gray) ~ ranges spedfied in a fixed
table.

Band number

Redassification table

Fixed table (1x3)

¥ Advanced parameters
Output no data value

[-5355,000000 z

Range boundaries
min <= value < max
T T T T T e
Output data type
Float32

Redlassified raster

|[Sa'-e to temporary file]

Open output file after running algorithm

0% Cancel

Run as Batch Process. Run Close Help

5. Now run the tool by clicking on Run.
6. Export this layer in the same way we did previously into the folder named

“wind_capacity”. Name the dataset “modified_wind_capacity”.

CCG 2025 Page | 22



oo
mj|
Grousth

Extract values to point

Extract raster values to points

Thus far we have made sure that the wind capacity map is covering Benin, that it
has the right coordinate system and cell size, and that it highlights areas with
favourable capacity factors. Raster data might sometimes be difficult to properly
examine and work with due to the data missing attribute tables and discrete
boundaries. Therefore, it is often useful to transform the raster data to point layers

or extract the raster values to existing point layers.

At the end of the vector exercise (Hands-on 2), you were left with a point layer with
the distances to the current and planned transmission lines. Import this point layer
by dragging it onto the map canvas. To make it easier to keep track of everything,

first remove all layers except for the modified_wind_capacity layer.

In this exercise you will export the raster values from the modified wind capacity
layer to the distance layer. In this way, you will have two types of information in

every location.

1. Right-click on the distance point layer and open the attribute table.
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Layers F X
o [ ® T &~ »
) Zoom to Layer
Zoom to Selection
Show in Overview

Show Feature Count

Copy Layer

Rename Layer

Duplicate Layer

L
Remove Layer..
L3 ¥

Open Attribute Table
¢/ Toggle Editing
Filter...

Set Layer Scale Visibility...

Set CRS L4
Export 3
Styles 3
Properties...

2. Inthe attribute table you will see a column named “HubDist". This is the

distance between the transmission lines and every point of the country.

Q dist :: Features Total: 1368435, Filtered: 136945, Selected: 0

S e g o =€ g T E
FID HubMame HubDist
1 85291 NfA 2,61948
2 12052 NJA 2,85695
3 14420 M/A 3,91059
4 6814 NfA 3,94710
5 29397 N/A 4,79826
1 27692 NJA 5,08317
7 73425 NjA 5,17525

You will now add the values from the modified wind capacity raster to this attribute
table.
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3. Close the attribute table of the distance map.

4. Go to the tool bar and search for “Sample raster values”. You will be using

the tool that comes in Raster analysis.

Processing Toolbox @@
¥ A (O 2 hy
2 sample a3

L)

(2} Recently used
¥ Warp (reproject)
= €} Raster analysis
# Sample raster values
~ () Raster tools
4 Align rasters
@ Vector geometry
% Drape (set Z value from raster)
4 Set M value from raster
i GDAL
= Raster projections
¥ Warp (reproject)

Ll

5. When you open the tool, you will see the following screen.
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1 Q Raster Analysis - Sample Raster Values

Parameters | Log Sample raster values
Input layer This algorithm creates a new vector layer
transmission_line_distance [EPSG:4326] dl o¢ ‘% werf| | With the same aftributes of the input layer
and the raster values corresponding on the
Selected features only point location.
Raster layer If the raster layer has more than one band,

all the band values are sampled.
" Wind_capacity reclassified [EPSG:32631] > P

Qutput column prefix [optional]
Windcap

Sampled

[Create temporary layer]

v Open output file after running algorithm

| 0% Cancel

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

In the field “Input layer”, enter the distance point layer. This is the vector

file which the attribute table will be used as base for the analysis.

In the field named “Raster layer”, select the reclassified wind capacity

layer.
Change the “Output column prefix” to Windcap.

Leave everything else as it is and click on “Run”.

6. After the tool is finished you will have a new point layer named “Sampled”.
If you open the attribute table on this layer, you will see that apart from

the distance column, there are also wind capacity values and coordinates.
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(:Q Result :: Features Total: 136945, Filtered: 136945, Selected: 0
4 1] o =€ & st THESD
FID HubName HubDist Windcap

1 8 NfA 15,3700700000 0,3008156419
2 9 NfA 163,1556300000 0,3006379902
3 7 NfA 188,2976700000 0,30046331588
4 18 NjA 63,5932500000 0,2997071445
5 16 MNjA 419,1302400000 0,2987762093
& 17 NjA 243,53231900000 0,2984927595
7 10 N/A 391,2536400000 0,2984584570

This means that you have now combined the wind capacity layer with the distance

layer that you had originally.

Export a layer as csv

We will now export the point layer in which we combined the wind capacity factor

and the distance to transmission lines as a csv-file.

1. Right-click on the clipped layer and click on Export @ Save Features
As...

2. Choose to export your vector files as Comma Separated Value file
(CSV). Click on “Browse" next to filename and navigate to the folder
you wish to save the layer in. Name your file
“distance_to_grid_and_capacity”. Click “OK" to export (make sure
that “Add saved file to map” is NOT checked).
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| 2 Save Vector Layer as... X

Format Comma Separated Value [CSV] >

File name | C:\Users\andre\Downloads\Benin_raster\Wind_info.csv &

Layer name
CRS EP5G:4326 - WGS 84 - ||
Encoding UTF-8 =

Save only selected features

v Select fields to export and their export options

Name Export name Type
¥ FID FID int8

¥ Windcap1 Windcap1 double

Add saved filetomap | OK | Cancel Help

Finally, locate the new csv-file that you created and open it.

This completes the last part of this exercise.
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