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Geospatial Clean Cooking

access modelling using
OnStove

Hands-on 4: Working with raster data

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

This exercise includes screenshots to guide you through the exercise. Note that the
screenshots may differ slightly from what you see when working with QGIS depending on
the version that you have downloaded, which should not be a problem.

Data Acquisition

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

that the following files/folders are included:

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.
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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.

Note2: The folder you have just downloaded is also used for the OnSSET course given
through the OpenLearn page. You will notice that there are some datasets in that folder

that will not be used in this exercise.

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 >Add 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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Zoom to Layer

03 7 Show in Overview
v ' Ber Copy Layer
. 0.0/ Rename Layer
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Stretch Using Current Extent

Duplicate Layer

Remove Layer...

Set Layer Scale Visibility...
Set CRS L4

Export 4

Styles 4
Properties...

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

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

that you are working with.

() Layer Properties - ghana_windcap_south | Information

o Information

Source
mbology
Transparen
Histogram
Rendering

Pyramids
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Information from provider

Original
Name
Source
Provider
CRS
Extent

Unit

Width

Height

Data type

GDAL Driver Description
GDAL Driver Metadata
Dataset Description
Compression

Band 1

More information
Dimensions
Origin

Pixel Size

Identification

ghana_windcap_south

ghana_windcap_south

D:/EMP-A SouthAfrica 2019/Ghana_raster/Wind_capacity/ghana_windcap_south.tif
gdal

EP5G:4326 - WG5S 84 - Geographic

-4,5019378330000004, 4,341 3484420000003 :
3.8406331279999995,8.1958963849999993

degrees

3337

1542

Float32 - Thirty two bit floating point

GTiff

GeoTIFF

D:/EMP-A SouthAfrica 20019/Ghana_raster/Wind_capacity/ghana_windcap_south.tif

* STATISTICS_MAXIMUM=0.47783625125885
* STATISTICS_MEAN=0.14511069471583
* STATISTICS_MINIMUM=0.011434582062066
* STATISTICS_STDDEV=0.066715477439408
* AREA_OR_POINT=Area

¥ 3337 ¥: 1542 Bands: 1

-4.50194,8.1959

0.00250002,-0.00249971

Identifier

Parent Identifier
Title

Type

Language
Abstract
Categories
Keywords

Extent
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4. One of the most important tabs for the appearance of your dataset is the
Symbology tab. Here you can change many different aspects of the dataset.
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.

(2 Layer Properties - elevation | Symbology ? X

w Band Rendering

ff Information

Render type | Singleband gray -
J\-Q ToinTE Gray band Band 1 (Gray) v
# Symbology Color gradient | Black to white -
l.é Transparency Min |-389 Max 7842
= Histogram :::;r:;tmem Stretch to MinMax =
‘,.;/ Rendering P Min / Max Value Settings
HR Pyramids w Color Rendering
‘ Metadata Blending mode | Normal v ) Reset
Legend Brightness — 0 = I Contrast —co—— 0 =
QGIS Server Saturation EE—— 0 = I Grayscale | Off v
Hue Colorize Strength 100%

w Resampling

Zoomed: in | Nearest neighbour ¥ | out | Nearest neighbour ¥ | Oversampling | 2.00 |5

Thumbnail Legend Palette

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 occurrence for the different values in your data. This

may be very useful when you want a summary of your raster data or identify
outliers.
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(G Layer Praperties - elevation | Histogram ? X
a .
1 ' Information o
Raster Histogram
1 source 25000
%" Ssymbology
h_i Transparency 20000 ]
£ Histogram ] ’l
y 3 15000 1%
4 Rendering c 15000 ] i J
Q
B Pyramids g. 1 ]J’u
~ [ 1 L
a Metadata e 10000 ] ]
|
Legend ] 411
5000 "
QGIS Server 1 ‘M‘"’J’l‘!
D T T T T ‘_hl\h T = T T ——— T T T
0 2000 4000 6000
Pixel Value
™ Band 1
@5‘\; Prefs/Actions,, &
Set min/max style for Band 1 v
Min -389 {V\
Max 7842 B
Style oK 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
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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 > Toolbox.

(&) *Untitled Project - QGIS
Project Edit View Layer Settings Plugins Vector Raster Database [le=Eahls] Help

D @ =€ @ @, &@.) &e) &@D p J g’j Toolbox Ctrl+Alt+T
g - . o o . Graphical Modeler... Ctri+Alt+M
@ @3 VE; /% W 4y 8-P #£ M € B (D) History... Ctrl+Alt+H

F 3 mET Ctri+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 (=]ES)
*t "v :l‘) = \
|| |

» (L) Recently used

» (3 Cartography

» (@ Database

» (@ File tools

» () Graphics

» (X Interpolation

» (X Layer toals

» (& Network analysis
» () Raster analysis

» () Raster terrain analysis
» () Raster tools

» (O Vector analysis

» () Vector creation
» () Vector general

» () Vector geometry
» () Vector averlay

» () Vector selection
» () Vector table

P o GDAL

» & GRASS

» & SAGA

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

“merge”.
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Processing Toolbox (= B
L merge X

* () Database

%‘é’% Package layers
* (2 Vector general

' Merge vector layers
* (2 Vector geometry

%‘é’% Merge lines
v % GDAL

* Raster miscellaneous

v & SAGA
* \ector general

@ Merge vector layers

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 it is. 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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Parameters Log
Input layers
0 elements selected
Grab pseudocolor table from first layer
Place each input file into a separate band
Output data type
Float32 s

w Advanced parameters

Input pixel value to treat as "nodata" [optional]

Mot set =
Assign specified "nodata” value to output [optional]

Mot set =

Additional creation options [optional]

Profile | Default v
Name Value
& || = Validate Help
Merged

[Save to temporary file]

V| Open output file after running algorithm -

0% Cancel

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
CL clip raster €

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

D Clip raster by mask layer
* & SAGA
* \ector <-> raster

@ Clip raster with polygon

3. As“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 in Background” to run the tool.
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(=} Clip Raster by Mask Layer ? >

Parameters Log
Input layer
F Merged wind capacity [EPSG:43268] -
Mask layer
|-~ administrative_boundaries [EP5G:4326] * -] |P
Selected features only

Assign a spedified nodata value to output bands [optional]

0,000000 3

[ create an output alpha band
Crop the extent of the target dataszet to the extent of the cutline
[] keep resolution of output raster

w Advanced parameters

Additional creation parameters [optional]

Profile ' Default hd
MName Value
Bl = Validate Heln N
0% Cancel
Run as Batch Process... Run in Backaround Close Help

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

other layers in the table of contents.
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 do compromises 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).
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Processing Toolbox E]ES)

* a 02

O, warp

L @ Recently used

* (2 Vector general
Assign projection
Reproject layer

v 2% GDAL

* Raster extraction

W Clip raster by mask layer
v Raster projections

% Warp (reproject)

v & SAGA
* Georeferencing
@ Warping shapes

2. First, in the “Input layer”-field choose the dataset that you wish to project (this

CCG 2021
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will be the clipped wind capacity map from the previous step).
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(2} Warp (Reproject)

Parameters Log
Input layer

¥ Clipped wind capadity [EPSG:4326]
Source CRS [optional]

Target CRS

EPSG:4326 - WG5S 84
Resampling method to use
Mearest neighbour

Modata value for output bands [optional]

Ll

Ll

|Not set

4k

Cutput file resolution in target georeferenced units [optional]

|Not set

4k

w Advanced parameters
Additional creation parameters [optional]
Profile | Default

Mame Value

0%

Run as Batch Process... Run in Background Close

Cancel

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".
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() Warp (Reproject) ? *

Parameters Log

Input layer ~
B¥ Clipped wind capacity [EPSG:4326] -

Source CRS [optional]

Target CRS

EPSG:4326 - WG5S 84

Resampling method to use
Mearest neighbour hd
Modata value for output bands [optional]

|Not set S |

Output file resolution in target georeferenced units [optional]

|Not set - |

w Advanced parameters
Additional creation parameters [optional]
Profile | Default =

MName Value

0% Cancel

Run as Batch Process... Run in Background Close Help

This will open the following window, make sure to select Predefined CRS:

(2} Warp (Reproject) X

Parameters Log

4 | selectcrs

Which will bring you to the following screen

CCG 2021 Page |
13



Climate
Compatible

Growth

&} Warp (Reproject] b4

Farameters  Log

4 sdectoRs
Predefined CRS b
|Fi'h:r L wuim 2ane € I
Coordinate Reference System Authority ID
WGS B4 [IUTM zor= 31N EPSG:I2631 [x]
WGS B4 [UTM 20me 375 EPSGE32TE7 L]
Predefined Coordinate Reference Systems Hide deprecsted CRSs
Coardinale Reference System Butherity ID -
WGS B4 UTM rone 28N EPSG: 32628
YWGES B4 [ UTH rone 285 BP&5: 32728
WGES B4 [ LT rone 29N EPSE: 32629
WGES 84 [ UTH zone 295 BPSG:32725
WWGS B4 [ LT ene 2 EPSE: 32602
'WGS B4 [ UTH mone 25 BEPSG:32702
WGES B4 [ U zone 30N BEPSG 32630
WGS B4 [ UTH zone 305 EPEG: 32730 -
4 L]
WES 84 | UTH sone 31K = }\{
S Lirwts: meters 4 ! "r'r
i ualh i plate-fed) : |J
& Celestial body: Earth ' .
*Baged on Wonkd Geodiede Spstem 1954 ensembie (EPSG:6325), . . W
which has & imited accurecy of at best 2 meters. i
* Mithod: Universal Transverse Mercator (UTM)
-
0% Canoe
Advanced - Run as Batch Process Fun Close Help

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. Execute the tool by clicking “Run”
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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 programs, or at a later point.

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

Export - Save As...

Layers

f X

i*@@,v‘l:'”

JH

¢ B

Zoom to Layer

Show in Overview

Copy Layer

Renarne Layer

Zoom to Mative Resolution (100%2)
Stretch Using Current Extent

Duplicate Layer

Remowve Layer...

Set Layer Scale Visibility...
Set CRS

Export

Styles
Properties...

Save As...
Save as Layer Definition File...

Save as QGIS Layer Style File..,

T

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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Q
Output mode (@) Raw data Rendered image
Format GeoTIFF v Create VRT

File name  \Users\babak\OneDrive\Skrivbord\wind_capacity\wind_capacity.tif

Layer name

CRS EPSG:25000 - Leigon / Ghana Metre Grid v ||

V| Add saved file to map

w Extent (current: layer) =

North | 7464161.8066
West |-3532277.4473 East 11779835.1189

South -2000242.7661

Current Layer Extent | | Calculate from Layer Map Canvas Extent

w Resolution (current: layer)

#) Horizontal |1125.12 Vertical |1071.6 Layer Resolution

Columns 13609 Rows 15364 Layer Size

v Create Options

Profile | Default

Name Value
-

4 2

0K 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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