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Learning outcomes
By the end of this exercise, you will be able to: 
1) Adjust vector datasets to make them suitable for EAE backend uploading
2) Perform pre-processing with raster datasets for easy uploading into EAE
3) Prepare tabular datasets associated with administrative units for EAE uploading
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I. Working with Vector Data
1. Gathering data 
Download the following datasets from the links provided, extract if they are in zipped folder, and save them in a folder that you can easily recognize on your computer.
a. Admin boundaries for Uganda https://data.humdata.org/dataset/cod-ab-uga  (Shapefile)
b. Uganda – Distribution Lines https://energydata.info/dataset/distribution-lines-2023 (Geojson)
c. Uganda Health facilities https://data.humdata.org/dataset/uganda-healthsites (Shapefile)
2. Opening files in QGIS 
This exercise uses QGIS 3.40.X, you can download and install the latest version from https://qgis.org/ 
For more GIS tutorials, refer https://www.qgistutorials.com/en/ 
There are many ways to open a file in QGIS
· First, you can easily open a file by drag and drop or double click on the file from your ‘Browser’ (not a web browser but a function in QGIS). To activate it, go to ViewàPanelsàBrowser (see image below). You can also select Layers from the list so that you can see both the Browser and selected Layers in the left panel of your window. Using this method go to the folder where you save the above files and drag and drop or double click on each to open them (for the boundary data open the national boundary or outline of Uganda with file name: uga_admin0).
[image: ]
· Second, you can open a file by LayeràAdd LayeràAdd Vector Layer, which opens another dialogue box to bring the file from the source (folder). See images below
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                                                                           [image: ]
3. Exploring layer properties
Right click on the uga_admin0 layer and go to Properties, a layer properties box opens. You can first see the information about the layer. It’s important to check total size, storage type and the coordinate reference system before uploading the file to the EAE content management system later. To directly upload files into EAE, the vector file should be in geojson storage type, total size of not more than 15MB and CRS of EPSG:4326: WGS84. We will see how to convert vector layers into geojson, minimize their size and reproject their CRS in this section. Before that let’s see how to change their symbology and modify fields.  
[image: ]      [image: ]
Go to symbology and change the simple fill color to transparent for the boundary layer
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4. Editing data attributes
Next, the filed section allows you to examine the attributes and edit them by activating the Toggle editing mode  
[image: ]
The other way to examine and modify the fields is by opening the attribute table:
[image: ]    [image: ]
You can also edit the fields here by toggling editing mode so that you can add or delete fields and make calculations using field calculator. Make sure to save your edits and deactivate toggle editing mode once you finished editing to see the changes in the layer.
Let’s see how we can edit the attributes of the health facilities data in Uganda. Select the uganda_healthfacilities layer and check the properties. It has a file size of 17.74MB and it needs to be reduced. One way to do this is by removing some of the fields from the attribute table. Open the attribute table and toggle editing 
[image: ]    [image: ]    [image: ]
Then click on delete field, select the fields to remove except ‘osm_id, amenity, name, operator and operationa’ and click ok. Make sure to save and unselect the toggle editing mode.
[image: ]      [image: ]
Q1. After removing the fields, what is the layer’s file size? Does the file size satisfy the requirements of EAE (i.e. <15MB) (Hint: check the properties again)
You can also see that the storage type is Shapefile and it should be converted to geojson. To convert the storage type to geojson, right click on the health facilities layer à Export à Save Feature As… Then, in the opening box, make sure Format is GeoJSON and CRS is EPSG:4326: WGS84. Use File name to select the folder for saving the file, name it and save your file.
[image: ]            [image: ]
5. Simplifying lines
Select uganda_distribution-lines layer and check for its properties. You can see that the file size is 81.56MB and it needs to be reduced before uploading to EAE. Only three important fields exist, and we don’t make changes here. Instead, we will use the geometry tool Simplify.
[image: ] [image: ] [image: ]
We can reduce the file size by simplifying features (reducing number of vertices). Caution: If the dataset is referenced in degrees, then we will need to reproject first to a meter-denominated CRS before proceeding. As you can see from the middle image above in the CRS section the unit is meters and we may not need to reproject the layer. But this may be required in other cases, and we will show you how to do that by reprojecting the layer. Go to VectoràData Management ToolsàReproject Layer…
Select the correct layer to reproject in the Input layer and the Target CRS (For example: ESRI:102100 – WGS_1984_Web_Marcator_Auxiliary_Sphere). Then click Run.
[image: ]                  [image: ]
Once you’ve confirmed that your dataset is in a meter-denominated CRS, select the Simplify function. Make sure the Input layer selected is the reproject one or the CRS with units in meters. Then, set the tolerance to a value. Larger tolerance will result in a smaller file. Save the simplified layer and go to the properties to check the change in the file size.
[image: ]      [image: ]
Q2. Which tolerance value in meters did minimize the file size below 15MB? 
Q3. What difference do you observe between the original and the simplified lines? (Hint: Overlay both together and zoom in until you see both lines)
Once you are satisfied with the tolerance value and file size of the simplified line, make sure to save the file in GeoJSON format and default CRS of EPSG:4326: WGS84 to be ready for uploading to the Content Management System of EAE.



II. Working with Raster Data
1. Gathering data
Download the following datasets from the links provided, extract if they are in zipped folder, and save them in a folder that you can easily recognize on your computer.
1. Africa Landforms (africa_landsurfaceforms_90m.zip) https://www.sciencebase.gov/catalog/item/63e4622ed34e9fa19a9c007a (Raster or TIF image)
2. Population counts Uganda https://hub.worldpop.org/geodata/summary?id=75839 (Raster or TIF image)
3. Relative wealth index Uganda (Uganda_relative_wealth_index.csvCSV(845.1K)) https://data.humdata.org/dataset/relative-wealth-index (CSV file format)
2. Opening files in QGIS 
This exercise uses QGIS 3.40.X, you can download and install the latest version from https://qgis.org/. For more GIS tutorials, refer https://www.qgistutorials.com/en/ 
There are many ways to open a file in QGIS
· First, as you have already activated the browser in the previous exercise (if not go to ViewàPanelsàBrowser and select both Browser and Layers to appear in the left panel of your window. Using this method go to the folder where you save the above files and drag and drop or double click on each to open them (for the boundary data open the national boundary or outline of Uganda with file name: uga_admin0).
· Second, you can open a file by LayeràAdd LayeràAdd Raster Layer, which opens another dialogue box to bring the file from the source (folder). See images below
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3. Clipping images
Raster source data often extends beyond national boundary. They may cover Regional or continent-wide datasets. This results in large file size, especially for high-resolution rasters and Clipping to national boundary only keeps the values we’re interested in. 
While Paver, EAE’s automated data processing tool, also clips raster to country boundaries, for large countries we still recommend this as a pre-processing step to streamline data uploads. There may also be satellite imagery in geometric ‘tiles’ that may require merging or creating mosaics before clipping. 
To clip a raster file, go to RasteràExtractionàClip Raster by Mask Layer… Then select africa_landsurfaceforms_90m in the Input layer and uga_admin0 in the Mask layer. You can also save the by going to the section Clipped (mask) and then click Run. See image below for the illustration
[image: ]          [image: ]
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Q4. What is the file size of the landforms covering the whole continent of Africa and the clipped one for Uganda? 
Q5. Is the file size of the clipped image for Uganda less than 15MB? If not, what will you do to reduce the file size? (If you are not sure, see the next section on resampling) 
4. Resampling raster data
Source raster files may come in a higher resolution (finer pixel size) than what is supported in the Energy Access Explorer. Resampling the raster reduces the file size by adjusting the pixel size. You may need to install the GRASS plugin to access r.resamp.stats if you are using older versions of QGIS. To check if this plugin exists, go to Processing and select Toolbox. In the Processing Toolbox Search box type resamp to check its availability.
[image: ]         [image: ]
For this exercise, we are going to use the population count data for Uganda that has a file size of 56.88MB, a 100m resolution and a geographic unit (check in Properties). 
Follow the following steps
Step One: Reproject Raster
Raster file must be in a meter-denominated Coordinate Reference System (CRS), and we use the Warp (Reproject) function. Go to RasteràProjectionàWarp (Project)… In the second box select the population count data (uga_pop_2025_CN_100m_R2025A_v1) in the Input layer and the ESRI:102100 – WGS_1984_Web_Mercator_Auxiliary_Sphere in the Target CRS. After selecting the input layer and target CRS, click Run.
[image: ]         [image: ]
Step Two: Resample Raster
To resample, use the r.resamp.stats from the Processing Toolbox so that we can reduce the resolution to coarser/larger cell size. Select Reprojected as Input raster layer, sum as Aggregation method and 1000 as the GRASS GIS region cellsize and click Run
[image: ]

Step Three: Save. geoTIFF
To save the file, right-click on the Resampled aggregatedàExportàSave As.. Select GeoTIFF as the Format, Browse to locate the folder and give the File name. You can also select the Default CRS EPSG:4326 – WGS 84, the click OK
[image: ]            [image: ]
Q6. What is the file size of the resampled Population count data for Uganda?
5. Rasterizing vectors
Census and national household surveys are costly and infrequent. Data is also usually aggregated to a subnational unit – lacking the granularity necessary for targeted energy planning. Conventional indicators (e.g. household income) may not represent actual purchasing power, especially in countries with large informal/subsistence sectors.
As a result, data on household wealth can provide useful context for power service providers. Households with wealth above the national median have greater ability to pay market rate tariffs for electricity services. Households below the national median may require financial assistance to meet energy access requirements. 
Therefore, we are going to use the Relative Wealth Index data that exists in a CSV format and convert it to a Raster format for showing the utility of socioeconomic data in EAE. The following image shows how the Relative Wealth Index is captured

[image: ]
Relative Wealth Index – Novel Approach in Data-Scarce Environments
To convert RWI into EAE readable format, we follow the following steps
Step One: Import .csv Data to QGIS as Points
To import a CSV format data into QGIS, go to LayeràAdd LayeràAdd Delimiter Layer…In the File name select uga_relative_wealth_index.csv. This file has rwi values for more than twenty five thousands points in Uganda.
[image: ]
Make sure CSV in File format and Point coordinates in Geometry definition are selected with the correct x-axis (longitude), y-axis (latitude) and Geometry CRS of EPSG:4326 – WGS 84. You can also see the layer settings if the sample data has been correctly captured. 
[image: ]        [image: ]
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Then, click Add & close. Make sure that the uga_relative_wealth_index displays in point data. 
[image: ]
Step Two – Reproject to Meters
As we used the geographic CRS, we need to reproject it to metric units before making any further changes. Go to VectoràData Management ToolsàReproject Layer… Make sure the correct Input layer and Target CRS are selected and click Run.
[image: ]     [image: ]
Step Three – Rasterize Points
We use the Rasterize (Vector to Raster) function and you can find it in two ways. Either using RasteràConversionàRasterize (Vector to Raster)…OR searching rasterize in the Processing toolbox
[image: ]    OR  [image: ]
In the box, insert the Reprojected file in the Input layer, rwi as the Field to use for a burn-in value, Georeferenced units as Output raster size units and the horizontal and vertical resolution of 300. Finally, click Run and once the final image is created, right click on the rasterized file and ExportàSave as … to save the file.

[image: ]      [image: ]
III. Working with Tabular Data
1. Gathering data 
Download the following datasets from the links provided, extract if they are in zipped folder, and save them in a folder that you can easily recognize on your computer.
1. Sub-region boundary Uganda
https://wri-public-data.s3.amazonaws.com/EnergyAccess/UGA/subregion_2022.geojson 
2. Uganda National Survey Report
https://www.ubos.org/wp-content/uploads/publications/09_2021Uganda-National-Survey-Report-2019-2020.pdf 
2. Preparing the table
Tabular data refers to data tables arranged in rows and columns. This data type can be used in GIS if it includes georeferenced data columns. Tabular data can be used in GIS platforms if it contains geospatial references in the form of:
· Coordinates: point data can be georeferenced using longitude-latitude coordinate pairs. Coordinates may be either in decimal degree or degree-minute-second format.
· Administrative Units: data values can be associated with national or subnational (province, state, or municipality) administrative units.
Common uses for tabular data in GIS include field observations (recorded as coordinates), and census/survey data (at subnational level). In this section, we will see how we can prepare energy related tabular data at subnational level before uploading to EAE
First, load the sub-region boundary data in QGIS. Then, open the attribute table or export the map into CSV format with two columns i.e. FID and F15Regions.
[image: ]
Second, by referring to Table 8.6 in the Uganda National Survey Report, copy or extract the proportion of households using Grid Electricity for lighting for each of the 15 sub-regions.
[image: ]
The extracted CSV file for the sub-region and grid electricity by sub-region are represented below. Then, match the FID with Grid Electricity share to extract the resulting table
[image: ]  +  [image: ] =
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Finally, save the file as a .csv in your folder and name it UG_region_lighting_electricity.csv
image4.png
() *Untitled Project

Project  Edit
@] Pan Map

=]
Pan Map to Selection
‘ @ A ® zoomin Ctrl+Alt++

[’} New Map View Ctrl+M Toggle Map Only Ctrl+Shift+Tab

3D Map Views »

Browser 2 Zoom Out Ctrl+Alt+-
L 2 7T @ @ DpataFiltering »
» [7] Reference| @, Identify Features Ctrl+Shift+1
.=~
T UG | e ,
~ {5 Bound,
% ugal 3 Statistical Summary
75 uga| e} Elevation Profile
L Lo
% uga 53 Zoom Full Ctrl+Shift+F Advanced Digitizing
» 75 uga
» 75 ugal - Zoom to Selection Ctrl+)
» 75 uga §D Zoom to Layer(s) Browser (2)
L .
, D[ﬁ “:t’: Zoom to Native Resolution (100%) Debugging/Development Tools
eal )
/5 ugand{ 42 Zoom Last GPS Information
77T | 4 Zoom Next Layer Order
Layers Decorations » Layer Styling
<« @ T Preview Mode )| V! Layers
Bl uga_admis & Show Map Tips Log Messages
© uganda_he (I, New Spatial Bookmark... Ctrl+B Overview
. da di )
Hoanaa L 10 Show Spatial Bookmarks Crl+Shift+B Processing Toolbox
ow Spatial Bookmark Manager i
1] Show Spatial Bookmark M Results Viewer
2 Refresh Fs €} Search NextGIS QMS

Layer Visibility » Spatial Bookmark Manager

Statistics

Temporal Controller

Toolbars »
Q_ Type to locate (Ctrl Tile Scale

Toggle Full Screen Mode F11
Undo/Redo
Toggle Panel Visibility Ctrl+Tab

— - Vertex Editor





image5.png
@ *Untitled Project — QGIS
Project  Edit

0O =

View

Browser
ZRY
» [ References
~ [ UG_Data

~ [ Boundaries
uga_admin
uga_admin
uga_admin:
uga_admin:
uga_admin{
uga_adminl
uga_adminy
» [ Health facilitie:
75 uganda_distrib|

[SISINTO IS IS

B uga admino
® uganda_healthfac
— uganda_distributi

Settings _ Plugins _ Vector

Raster

Database Web

% Data Source Manager

Create Layer

Add Layer
Embed Layers and Groups...
Add from Layer Definition File...
I Georeferencer...
Copy Style
Paste Style
Copy Layer
Paste Layer/Group
Open Attribute Table
Filter Attribute Table
/ Toggle Editing
Save Layer Edits
Current Edits
Save As...
Save As Layer Definition File...
[ Remove Layer/Group
Duplicate Layer(s)
Set Scale Visibility of Layer(s)
Set CRS of Layer(s)
Set Project CRS from Layer
Layer Properties...

Filter...

@ |abeling

Ctrl+L

F6

Ctrl+D

Ctrl+Shift+C

Ctrl+F

sh Progessing Help

BatlOo

r Layer..
¥, Add Raster Layer...
2 Add Mesh Layer...
95 Add Delimited Text Layer...

@, Add PostGIS Layers...

/7 Add Spatialite Layer...

B Add MS SQL Server Layer...
@, Add Oracle Spatial Layer...

, Add SAP HANA Spatial Layer...
Add/Edit Virtual Layer...

@ Add WMS/WMTS Layer...

Add XYZ Layer...

€3 Add WCS Layer...

& Add WFS / OGC API - Features Layer...

& Add ArcGIS REST Server Layer...
EH, Add Vector Tile Layer...

@4 Add Point Cloud Layer...

Add GPX Layer...

Q

K- 8- 65

Ctrl+Shift+V

Ctrl+Shift+R

Ctrl+Shift+T
Ctrl+Shift+D
Ctrl+Shift+L

Ctrl+Shift+O

Ctrl+Shift+W





image6.png
(X Data Source Manager | Vector = (m]

Source Type
®) Fle () Directory () Database Protocol: HTTP(S), cloud, etc. (1) OGC AP
Encoding Automatic
Source
Vector Dataset(s) D:\EAE FlatPack\UG_Data\Boundaries\gadm41_UGA_0.shp «

v Options
Consult ESRI Shapefile driver help page for detailed explanations on options

ENCODING Default

DBF_DATE_LAST_UPDATE  Default

ADJUST_TYPE <Default> -
ADJUST_GEOM_TYPE <Default> -
AUTO_REPACK <Default> -
DBF_EOF_CHAR <Default> -

irtual Layer

HAN/

2 WMS/WMTS
* WMS ATS





image7.png
(X *Untitled Projq {) Zoom to Layer(s)
Project Edit Zoom to Selection Raster Database Web Mesh Processing Help

[E ©2 show in Overview ﬁg@@ Q EC& %@@ Qg"[ﬁé'[
,

Show Feature Count
% ‘% Ve Show Labels N ~

Browser Copy Layer
0 [+ ¢ 5 Rename Layer

» [7 Refe| [] Duplicate Layer

-
55 Y60 1 Remove Layer...
-5
7| Move toBottom
? Open Attribute Table
rd , "
» 4 4/ Toggle Editing
» /4 Filter...
» %] Change Data Source..
G i
» [ Setlayer Scale Visibily..
/5 u Layer CRS »
1 Export »

uganda_distribution-lines





image8.png
(@ Layer Properties - uga_admin0 — Information

] Gereral

Diagrar

Name

Path

Sidecar files
Total size
Last modified
Provider

uga_admin0
DAEAE FlatPack\UG Data\Boundaries\uga_admin.shp
uga_admin0.prj, uga_admin0.cpg, uga_admin0.shx, uga_admin0.dbf
398 KB

Wednesday, December 31, 2025 2:58:20 PM (uga_admin0.shx)

ogr

Information from provider

Storage
Encoding
Geometry
Extent
Feature count

ESRI Shapefile

UTF8

Polygon (MultiPolygon)

29.5721616920001793,-1.4814743469999598 : 35.0010536280000792,4.2313670050000951
1

Coordinate Reference System (CRS)

Name

Units

Type

Method
Celestial Body
Accuracy

Reference

Identification

EPSG:4326 - WGS 84

Geographic (uses latitude and longitude for coordinates)

Geographic (2D)

Lat/long (Geodetic alias)

Earth

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

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

ok || cancet || oy || Hep





image9.png
Trar Fill

= Single Sy

(@ Layer Properties - uga_admin0 — Sym

Recent colors

Standard colors
I D B D]

Copy Color

Fill color

Fill style
Stroke color

Stroke width
Paste Color
stokestyle | piey Color

Join style Choose Color...

ixiliary St

X | 0.000000
Offset
y | 0.000000

V| Enable symbol layer =, Draw effects

) Layer Rendering
Style  ~

Cancel

<«

<«

Millimeters

Millimeters

Apply

<

@ @AdEA@

<

[=EY

Help




image10.png
(@ *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

0 B X O, HPPRI R B tlOR K-8-K 5
B@V. s W w4 - - = - :

Browser
ZRY®TO
» [ References =
~ [ UG_Data
~ [ Boundaries
uga_admin0.shp
uga_admin1.shp
uga_admin2.shp
uga_admin3.shp
uga_admind.shp
uga_adminlines.shp
3 uga_adminpoints.shp
» [ Health facilities
/5 uganda_distribution-lines.geojsor _

[SISINTO IS IS

«° Tt »
Layers ]3]
¢ 3o TVE&E-BAL

T

© uganda_healthfacilities
— uganda_distribution-lines





image11.png
(@ Layer Properties - uga_admin0 — Fields
Q

Id

abe

abe

abe

abe

abe

abe

12

abe

abe

abe

abe

abe

10

"

12

13

14

15

/

B

Toggle editing mode|  Type

is02
iso3
adm0_name
adm0_name’
adm0_name2
adm0_name3
adm0_pcode
valid_on
valid_to
version
area_sqkm
lang

lang1

lang2

lang3

adm0_ref_n

Text (string)
Text (string)

Text (string)

Text (string)

Text (string)

Text (string)

Text (string)

Date

Date

Text (string)
Decimal (double)
Text (string)

Text (string)

Text (string)

Text (string)

Text (string)

Type name

String
String
String
String
String
String
String
Date

Date

String
Real

String
String
String
String

String

Length
80 0
80 0
80 0
80 0
80 0
80 0
80 0
10 0
10 0
80 0
23 15
80 0
80 0
80 0
80 0
80 0

Precision

Cancel

‘Comment

Apply

Configuration

Help




image12.png
@ *Untitled Projet
Project Edit Vi

D=8
ae VvV

Browser
QRY™
» [ Referd

~ 5 UG_D;
~ 5 Bo

B

2]

2]

2]

2]

r B

» [ Hel

/5 ug

5O Zoom to Layer(s)
Zoom to Selection
Show in Qverview
Show Feature Count
@1 Show Labels
Copy Layer
Rename Layer
] Duplicate Layer
[ Remove Layer...

Move to Bottom

/ Toggle Editing

Filter...

Change Data Source

Set Layer Scale Visibility...
Layer CRS

Export

Styles

Add Layer Notes...

Properties...





image13.png
@ uga_admin0 — Features Total: 1, Filtered: 1, Selected: 0 = o X

/ g = LA L 7ESP ZE E &8
Toggle editing mode (Ctrl+E) adm0_name  adm0namel  adm0_name2 = adm0.name3  adm0_pcode valid_on valid_to version area_sqkm lang lang1

1]UG UGA Uganda NULL NULL NULL uG 8/24/2020 NULL vO1 241512.298515... en NULL





image14.png
Browser &)%)
QRY®*O

» [ References El
~ [ UG_Data
~ 5 Boundaries S
/5 uga_admin0.shp
/5 uga_admint.shp
75 uga_admin2.shp
75 uga_admin3.shp
75 uga_admind.shp
» /5 uga_adminlines.shp
» /5 uga_adminpoints.shp
» [ Health facilities
/5 uganda_distribution-lines.geojsor

4T L
Layers (=)

¢ 3o TVE&E-BAL
! | | uga_admin0

uganda healthfacilities
[ — uganda_distribution-lines





image15.png
@ *Untitled Project — Q
Project Edit View L

D= @
B@\V: 4

Browser
ZRY™O

» [ References

~ [ UG_Data
~ [ Boundari¢]
uga_ad
uga_ad
uga_ad

uga_ad
uga_ad
uga_ad
uga_ad
» [ Health fa

/5 uganda_d

[SISINTO IS IS

<4

Layers

¢ @ ® T &

V! | | uga admin0

uganda healt|
g0l

raanda

5O Zoom to Layer(s)
Zoom to Selection
Show in Qverview
Show Feature Count
@1 Show Labels
Copy Layer
Rename Layer
] Duplicate Layer
[ Remove Layer...

Move to Top

Move to Bottom

/ Toggle Editing

Filter...

Change Data Source

Set Layer Scale Visibility...
Layer CRS

Export

Styles

Add Layer Notes...

Properties...





image16.png
() uganda_healthfacilities — Features Total: 7485, Filtered: 7485, Selected: 0

J K & LY E®P
Toggle editing mode (Ctrl+E) [type completene amenity

1 5299223123 node 34.3750000000... clinic NULL
> 6288776629 node 25.0000000000.... clinic NULL
3 5559515003 node 46.8750000000... clinic NULL
4 5309760257 node 34.3750000000... clinic NULL
5 5948762065 node 43.7500000000.... clinic clinic
6 5333865329 node 31.2500000000.... clinic NULL
7 6288776628 node 25.0000000000.... clinic NULL
8 4843894226 node 31.2500000000.... clinic NULL
9 5789318190 node 46.8750000000... clinic clinic
10 5496024522 node 40.6250000000.... clinic NULL
1 5639737531 node 43.7500000000.... clinic NULL
12 5559514987 node 40.6250000000.... clinic NULL
13 5948762063 node 43.7500000000.... clinic NULL
14 5306806506 node 34.3750000000... clinic NULL
15 5406574329 node 28.1250000000... clinic NULL
16 5789318229 node 37.5000000000.... clinic NULL
17 5354389873 node 31.2500000000... clinic NULL
18 5308494960 node 34.3750000000... clinic NULL

ZE E &8

healthcare

name

St. Francis Healt...
Juru Health Cen...
Ariwa Health C..

Micu Health Ce...
Bidibidi Recepti...
Central

Lucy Health Care
Kopia

Magji 2 Health ...
Lezoo

Ngruwe Health ...
Ambelechu Hea...
Luzira Health C...
Ombacalu Heal...
Ayavugazi

Agojo Health C...
Lirimva Health ...

Cilio Health Ce...

operator

Belgian Technic...

MTI

Ministry Of Hea...
Micu Catholic C...

Action Against ...

Government

Lucy

PHC

Medical teams i...

Government

AAH

Government

Action Against ...

GovernementR...

Government

Medical teams i...

DI

Ministry Of Hea...

source

NULL
NULL
HOT-Uganda
NULL
HOT-Uganda
NULL

NULL

NULL

Reach Uganda
HOT-Uganda
HOT-Uganda
HOT-Uganda
HOT-Uganda
NULL

NULL

Reach Uganda
NULL

NULL

speciality
NULL

NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL
NULL

NULL

operator_t

NULL
NULL
government;ngo
NULL

NULL

NULL

NULL

NULL

NULL

NULL

AAH

NULL

NULL

NULL

NULL

NULL

NULL

NULL

operationa

operational
operational
operational
operational
operational
operational
Operational
operational
operational
operational
operational
operational
operational
operational
operational
operational
operational

operational

opening_ho

Mo-Su 07:00-2...

NULL

Mo-Sa 08:00-

Mo-Su 07:00-2...

NULL

Mo-Fr 08:00-17...

NULL

Mo-Sa 07:30-1...

Mo-Fr 08:00-17...

Mo-Fr 07:30-13...

Mo-Su 07:00-2...

Mo-Fr 08:00-17...

Mo-Su 07:00-2...

Mo-Fr 07:00-13...

Mo-Fr 07:30-13...

NULL

Mo-Su 07:00-

Mo-Su 07:00-2...

15

13

24

13

45

NULL

14

NULL

23.0

12

10

NULL

50

NULL

23




image17.png
@ uganda_healthfacilities — Features Total: 7485, Filtered: 7485, Selected: 0

VAR B @aEVNL,TESD BRZE B @&
1230sm ~ |=[ € | 12




image18.png
(@ Delete Fields

123
abc
1.2
abc
abc
abc
abc
abc
abc

abc

osm_id
osm_type
completene
amenity
healthcare
name
operator
source
speciality

operator_t




image19.png
(X *Untitled Project -
Project Edit View

D= Al
agV

Browser

[P gh= |

» [ Referenc|
~ [ UG_Datal
~ 5 Boun
5 ug

5 ug

5 ug

7 ug

»
»
» 75 ug
»
»

5 ug
5 ug

5O Zoom to Layer(s)
Zoom to Selection
Show in Qverview
|| Show Feature Count
@1 Show Labels
Copy Layer
Rename Layer
] Duplicate Layer
[ Remove Layer...
Move to Top
Move to Bottom
Open Attribute Table
/ Toggle Editing
Filter..

Change Data Source...

Set Layer Scale Visibility...

Layer CRS
Export
Styles
Add Layer Notes...

Properties...

jter Database Web Mesh Progessing Help

APPraisRkBea tNOR K-8 &

- @ o

Save as Layer Definition File...

Save as QGIS Layer Style Fil





image20.png
(@ Save Vector Layer as...

Format GeoJSON

File name

Layer name

CRS EPSG:4326 - WGS 84

Encoding UTF-8

Save only selected features

D Select fields to export and their export options

V| Persist layer metadata
v Geometry
Geometry type
Force multi-type

Include z-dimension

» | Extent (current: none)

v Layer Options
COORDINATE_PRECISION | 15
RFC7946 NO

WRITE_BBOX NO

» Custom Options

Automatic

V| Add saved file to map oK

<«




image21.png
Browser &)%)

LRyY®o

» [] References
~ 5 UG_Data
~ 5 Boundaries
/5 uga_admin0.shp
/5 uga_admint.shp
75 uga_admin2.shp
75 uga_admin3.shp
75 uga_admind.shp
» /5 uga_adminlines.shp
» /5 uga_adminpoints.shp
» [] Health facilities
/5 uganda_distribution-lines.geojsor

a° e I»

Layers

¢ Ao TVE&E-RALD

|| uga_admin0
["] ® uganda_healthfacilities
uganda distribution-lines





image22.png
(@ Layer Properties - uganda_distribution-lines — Information

| Genera

Name
Path
Size

Last modified
Provider

uganda_distribution-lines
D:\EAE FlatPack\UG Data\luganda_distribution-lines.geojson

81.56 MB
‘Wednesday, December 31, 2025 2:13:45 PM
ogr

Information from provider

Storage
Encoding
Geometry
Extent

Feature count

GeoJSON
UTF8

Line (MultiLineStringz)
119240.2198999999091029,-162938.7049000002443790
723993.4227999998256564,416298.2432000003755093
260,475

Coordinate Reference System (CRS)

Name
Units
Type

Method

EPSG:21096 - Arc 1960 / UTM zone 36N
meters

Projected

Universal Transverse Mercator (UTM)

Celestial Body  Earth

Identification

Reference Static (relies on a datum which is plate-fixed)

Apply




image23.png
(@ Layer Properties - uganda_distribution-lines — Fields X

A|EN ]
“1d~ Name Alias Type Typename  Length  Precision ~ Comment Configuration
abe 0 District Text (string) String 0 0 -
abe 1 VOLTAGE Text (string) String 0 0 -

E ttributes Form

[ ok ]| cancd [ mpy || Hep





image24.png
@ *Untitled Project — QGIS

Project Edit View Layer Settings Plugins |VEatl Raster Database
D B o NNJoin
Ha

Analysis Tools
Geoprocessing Tools

LA AV

Browser

Qe

~

Geometry Tools

Research Tools

T*O

» [ References =
~ [ UG_Data

~ [ Boundaries
uga_admin0.shp
uga_admin1.shp
uga_admin2.shp
uga_admin3.shp
uga_admind.shp
uga_adminlines.shp
uga_adminpoints.shp
» [ Health facilities

/5 uganda_distribution-lines.geojsor _

[SISINTO IS IS

J° »
=]

T &

V! | | uga admin0

® uganda_healthfacilities
uganda distribution-lines

Web
»
»

»

Mesh Processing Help

-‘

Create Spatial Index...
Join Attributes by Location...
i) Merge Vector Layers...

[1] split Vector Layer...

RiEBRaENOR K-8-& 5




image25.png
(@ Vector General - Reproject Layer

Parameters | Log Reproject layer

Input layer This algorithm reprojects a vector layer. It creates

I o a new layer with the same features as the input
‘ /" uganda_distrbution-fines [EPSG:21096] e ‘ t.':l Q\ ‘_'vl one, but with geometries reprojected to a new
CRS.

Selected features only
Attributes are not modified by this algorithm.

Target CRS

EPSG:4326 - WGS 84

Project CRS: EPSG:4326 - WGS 84
Default CRS: EPSG:4326 - WGS 84
EPSG:3857 - WGS 84 / Pseudo-Mercator
EPSG:20137 - Adindan / UTM zone 37N
ESRI:102100 - WGS_1984_Web_Mer:
EreER Ry - e/ N A a7 ESRI:102100 - WGS_1984_Web_Mercator_Auiliary_Sphere]
'OGC:CRS84h - WGS 84 longitude-latitude-height lm

. >

cator_Auxiliary_Sphere

[ 0% [ cancel

| Advanced | [Run as Batch Process... rRn ||





image26.png
@ *Untitled Project — QGIS
Project  Edit

NEERR S [
@V 2 wmEW

Browser
ZRY™O

» [ References

Plugins Raster Database

NNJoin

View Layer Settings

Analysis Tools

Geoprocessing Tools

Research Tools

Data Management Tools

Web
»
»

»

Mesh Processing Help

@0 Centroids...
S1 Collect Geometries...

# Delaunay Triangulation...

~ [ UG_Data
~ [ Boundaries

uga_admin0.shp
uga_admin1.shp
uga_admin2.shp
uga_admin3.shp
uga_admind.shp
uga_adminlines.shp

[SISINTO IS IS

uga_adminpoints.shp
» [ Health facilities
/5 uganda_distribution-lines.geojsor _

q »

Densify by Count...

P Extract Vertices...

S’ Multipart to Singleparts...
@ Polygons to Lines.
B Voronoi Polygons...

' Check Validity...

i Add Geometry Attributes...

(P Lines to Polygons...

7

RiELBaEUOR

-8B
-‘





image27.png
(@ Vector Geometry - Simplify

Input layer

[ 4/ uganda_distribution-lines [EPSG:21096]

Selected features only
Simplification method

[ Distance (Douglas-Peucker)

Tolerance

[ 1.000000

2] [ meters

Simplified

[[create temporary layer]

V| Open output file after running algorithm

Simplify

“This algorithm simplifies the geometries in a line
or polygon layer. It creates a new layer with the
same features as the ones in the input layer, but
with geometries containing a lower number of
vertices.

The algorithm gives a choice of simplification
methods, including distance based (the "Douglas-
Peucker" algorithm), area based (*Visvalingam"
algorithm) and snapping geometries to a grid.

| Advanced | [Run as Batch Process...





image28.png
@ *Untitled Project — QGIS

Project Edit View Settings_Plugins _Vector Raster _Database Web

B@\V: 4

Browser
ZRY
» [ References

~ [ UG_Data

~ [ africa_landsurf
~ & africa_lands|
" africa_la
/5 africa_lands
£ africa_lands|

» [] Boundaries
» [ Health facilitie:
5 UGA_populati
" uga_pop_2025
75 uga_relative_w

% Data Source Manager
Create Layer
i Layer
Embed Layers and Groups...
Add from Layer Definition File...
I Georeferencer...
Copy Style
Paste Style
Copy Layer
Paste Layer/Group
Open Attribute Table
Filter Attribute Table
/ Toggle Editing
Save Layer Edits
Current Edits
Save As...
Save As Layer Definition File...
[ Remove Layer/Group
Duplicate Layer(s)
Set Scale Visibility of Layer(s)
Set CRS of Layer(s)
Set Project CRS from Layer
Layer Properties...
Filter...

@& | abeling

Ctrl+L

F6

Ctrl+D

Ctrl+Shift+C

Ctrl+F

sh Progessing Help

Bator

'V, Add Vector Layer...

2 Add Mesh Layer...
95 Add Delimited Text Layer...

@, Add PostGIS Layers...

/7 Add Spatialite Layer...

B Add MS SQL Server Layer...

@, Add Oracle Spatial Layer...

Add SAP HANA Spatial Layer...
Add/Edit Virtual Layer...

@ Add WMS/WMTS Layer...

Add XYZ Layer...

€3 Add WCS Layer...

& Add WFS / OGC API - Features Layer...
& Add ArcGIS REST Server Layer...
EH, Add Vector Tile Layer...

@4 Add Point Cloud Layer...

Add GPX Layer...

Ctrl+Shift+V

Ctrl+Shift+R

Ctrl+Shift+T

Ctrl+Shift+D

Ctrl+Shift+L

Ctrl+Shift+O

Ctrl+Shift+W





image29.png
(X Data Source Manager | Raster

Virtual L

“ Source Type

® Fle () Protocol: HTTP(S), cloud, etc.

Source

Raster dataset(s)

‘OGC APT




image30.png
@ *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector

DEBRRE [ s o Ldg b0 K-o- KO-
LLRVAY

Database Web Mesh Proessing Help

Projections R e @ | @ @@ @y @ G

Browser @6 Miscellaneous >

ORY®O 1% Clip Raster by Extent...

» [ References - Conversion »

~ 5 UG_Data 3% Align Rasters... (@ Contour...

~ [ africa_landsurfaceforms 90m

~ & africa_landsurfaceforms_90m.it

" africa_landsurfaceforms_901

/7 africa_landsurfaceforms_90m.i

& africa_landsurfaceforms_90m_i

» [] Boundaries .
» [ Health facilities

5 UGA_population_v2_0_gridded

" uga_pop_2025_CN_100m_R20254

/5 uga_relative_wealth_index.csv

PR s s ,
s =) :

¢ B3eTEH-RALD

[] uga admino
3" africa landsurfaceforms 90m .
" uga_pop_2025_CN_100m_R2025A v1





image31.png
(@ Raster Extraction - Clip Raster by Mask Layer

Parameters | Log
Input layer

=" africa_landsurfaceforms_90m [EPSG:4326]
Mask layer

(9 uga_admin0 [EPSG:4326]

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

Advanced ~ | Run as Batch Process...

Close

&

&

Cancel

Help




image32.png
Clipped (mask)
[Save to temporary file] | -

| Open output file after running algorithm Save to a Temporary File





image33.png
@ *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh

b= 8 ¢ ([OespeI PPA
LA AV

Browser &)%)

(B A i )

#: Model Designer... Ctrl+Alt+G

(O History... Ctrl+Alt+H
Results Viewer Ctrl+Alt+R

Edit Features In-Place





image34.png
Processing Toolbox &
wel RN

| Q. resamp
~ (@ Raster tools
Align rasters
~ & GDAL
~ Raster projections
T Warp (reproject)
v @ GRASS
~ Raster ()
@ rresamp.bspline
@ rresampfilter
@ rresamp.interp
@ rresamp.rst

@ rresample




image35.png
@ *Untitled Project — QGIS
Project Edit View Layer Settings Plugins

NN=]
B@ VA W

Browser (@S]
ZRY®TO
» [ References =
~ [ UG_Data

~ [ africa_landsurfaceforms_90m
africa_landsurfaceforms_90m.it

" africa_landsurfaceforms_901
/5 africa_landsurfaceforms_90m.it

africa_landsurfaceforms_90m_t
» [] Boundaries
» [ Health facilities
[ UGA _population_v2_0_gridded
" uga_pop_2025_CN_100m_R2025A

75 uga_relative_wealth_index.csv

< D
Layers (=)
v d eV | 2= !

V! [[] uga admino
» [| # africa_landsurfaceforms 90m
» v " uga pop 2025 CN 100m R2025A v1

LY IE

,”ter Database Web Mesh Proessing Help

Raster Calculator...
Analysis »
Miscellaneous »
Extraction
Conversion

3% Align Rasters...

l!u

% Assign Projection...
@ Extract Projection...

& Warp (Reproject)...





image36.png
(@ Raster Projections - Warp (Reproject)

Parameters | Log
Input layer

" uga_pop_2025_CN_100m_R2025A_v1 [EPSG:4326]
Source CRS [optional]

Target CRS [optional]
ESRI:102100 - WGS_1984_Web_Mercator_Auxiliary_Sphere
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

Name

Advanced ~ | Run as Batch Process...

Value

Close

4
&

4
&

Cancel

Help




image37.png
(@ Raster (") - r.resampistats

Parameters | Log

Input raster layer
=" Reprojected [EPSG:3857]
Aggregation method [optional]
sum
Quantile to calculate for method=quantile [optional]
0.500000
Propagate NULLs
Weight according to area (slower)
v Advanced Parameters
GRASS GIS region extent [optional]
Not set
GRASS GIS region cellsize (leave 0 for default)
1000.000000
Output Rasters format options (createopt) [optional]

Advanced ~ | Run as Batch Process...

<

D

<

r.resamp.stats

Resamples raster layers to a coarser grid using

aggregation.

Close

Cancel

Help




image38.png
D= 6
B@VoAd

Browser

LY ®O

» [ References
~ [ UG_Data
~ [ africa_landsu
~ & africa_lan
" africa_l
75 africa_lan
£ africa_lan
» [] Boundaries
» [ Health faciliti
5 UGA_populati
" uga_pop_202,
75 uga_relative.)

o PR

Layers

« @ ® V& -

V! [[] uga admino
B africa landsurfa

9

Band 1 (Gray)
15,318.818062

= Resampled aggr i

5O Zoom to Layer(s)
Show in Qverview
Copy Layer
Rename Layer
[ Zoom to Native Resolution (100%)
Stretch Using Current Extent
Open Raster Attribute Table
Load Raster Attribute Table from VAT.DBF
[} Duplicate Layer
[ Remove Layer...
Move to Top
Move to Bottom
Change Data Source...
Set Layer Scale Visibility...
Layer CRS

Styles
Add Layer Notes...

Properties...

Save as Layer Definition File...

Save as QGIS Layer Style File...
- T s

PRI EBR EEOR -




image39.png
(@ Save Raster Layer as... X

Output mode (@) Raw data Rendered image [
Format GeoTIFF - Create VRT

File name

Layer name

CRS Default CRS: EPSG:4326 - WGS 84 - |[&

v Extent (current: layer)
North 4219166986
West |29.573332495 East |35.033655551
South |-1.482261687
Calculate from | Layer || LayoutMap ~ | | Bookmark ~
Current Layer Extent Map Canvas Extent
w Resolution (current: layer)
®) Horizontal |0.00898079 Vertical |0.00898234 Layer Resolution
Columns 608 Rows 635 Layer Size
w | | Create Options

Profile | Default

Name Value

V| Add saved file to map oK Cancel Help




image40.png
GROUND TRUTH DATA

B 20-50 surveys per village

,9% 2-4 hours per survey

GEOSPATIAL “BIG” DATA ===

&

=

o
la)]

Villages with surveys

MACHINE LEARNING
C

Satellites
High-res imagery, night lights

Connectivity
Cell towers, devices i
Demography
Population
Geography

Road density, elevation





image41.png
© N LA W=

A
latitude |
2.054003
2.471157
1.768518
0.428463

-0.3186
1.021674
1.197423
0.582265
3.721745
2.778451

-1.13152
0.230712
0.604237
1.614776
0.758035
2.602864
0.51635
3.129546
-1.08758

J

< S

B

longitude rwi

34.0686
31.34399
33.6731
31.69556
31.2561
34.15649
31.71753
33.6731
32.81616
33.4314
29.6521
31.03638
31.71753
33.56323
31.69556
33.58521
31.93726
30.90454
30.31128

C

-0.305

0.129
-0.566
-0.277
-0.241
-0.366

0.199
-0.117
-0.498
-0.439
-0.279
-0.387
-0.102
-0.487
-0.658

-0.44

0.158
-0.354
-0.353

error

0.326
0.398
0.333

0.35
0.339
0.366
0.365
0.329
0.354
0.337
0.311
0.331
0.359
0.335
0.347
0.344
0.371
0.349
0.334

uga_relative_wealth_index




image42.png
@ *Untitled Project — QGIS
Project Edit  View

Settings _ Plugins _ Vector _Raster

Database Web

sh Progessing Help

DE 8
B@\V: 4

Browser
ZRY®TO
» [ References
~ [ UG_Data
~ [ africa_landsurf
~ & africa_lands|
" africa_la
/5 africa_lands
£ africa_lands|
» [] Boundaries
» [ Health facilitie:
5 UGA_populati
" uga_pop_2025
75 uga_relative_w

Layers

¢« 3= T
V! [[] uga admino
» [| # africa_landsurface

» [] 3 UG PopCount
» [] 3 uga_pop 2025 CN

% Data Source Manager

Create Layer

Embed Layers and Groups...

Add from Layer Definition File...

I Georeferencer...
Copy Style
Paste Style
Copy Layer
Paste Layer/Group
Open Attribute Table
Filter Attribute Table
Toggle Editing
Save Layer Edits
Current Edits
Save As...
Save As Layer Definition File...
[ Remove Layer/Group
Duplicate Layer(s)
Set Scale Visibility of Layer(s)
Set CRS of Layer(s)
Set Project CRS from Layer
Layer Properties...
Filter...

Labelina

Ctrl+L

F6

Ctrl+D

Ctrl+Shift+C

Ctrl+F

BatlOo

BN e

'V, Add Vector Layer...
¥, Add Raster Layer...
2 Add Mesh Layer...

+ Add Delimited Text Layer.
@, Add PostGIS Layers...

/7 Add Spatialite Layer...

B Add MS SQL Server Layer...

@, Add Oracle Spatial Layer...

Add/Edit Virtual Layer...
@ Add WMS/WMTS Layer...
5 Add XYZ Layer...

€3 Add WCS Layer...

EH, Add Vector Tile Layer...
@4 Add Point Cloud Layer...
Add GPX Layer...

, Add SAP HANA Spatial Layer...

& Add WFS / OGC API - Features Layer...
& Add ArcGIS REST Server Layer...

Ctrl+Shift+V
Ctrl+Shift+R

Ctrl+Shift+T

Ctrl+Shift+D
Ctrl+Shift+L

Ctrl+Shift+O

Ctrl+Shift+W





image43.png
(X Data Source Manager | Delimited Text

* File name |D:\EAE FlatPack\UG_Data\uga_relative_wealth_index.csv

Layer name |uga_relative_wealth_index Encoding | UTF-8

w File Format

©) CSV (comma separated values)
Regular expression delimiter

() Custom delimiters

v Record and Fields Options

Number of header lines to discard o = Decimal separator is comma
V. First record has field names Trim fields
V| Detect field types Discard empty fields

Custom boolean literals

True False

v Geometry Definition

(®) Point coordinates Xfield | longitude ~ | Zfield
a ¥ field | latitude ~ | Mfield
() Well known text (WKT)

N DMS coordinates
() No geometry (attribute only table) e T

v Layer Settings

% API - Feature:

Z

Use spatial index Use subset index Watch file




image44.png
v Layer Settings

Use spatial index Use subset index Watch file

Sample Data

latitude longitude wi error
1.2 Decimal (double) ~ | 1.2 Decimal (double) ~ | 12 Decimal (double) ~ | .2 Decimal (double) ~
1 20540032 34.0686035 0305 0326




image45.png
2 *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

X 0L, HPPI R LB tOR
ARmEBWE /.

Browser
ZRY
» [ References
~ [ UG_Data
~ [ africa_landsurfaceforms_90m
~ & africa_landsurfaceforms_90m.it
" africa_landsurfaceforms_901
/5 africa_landsurfaceforms_90m.ii
& africa_landsurfaceforms_90m_i
» [] Boundaries
» [ Health facilities
5 UGA_population_v2_0_gridded
" uga_pop_2025_CN_100m_R20254

75 uga_relative_wealth_index.csv

T&a-B A

V! [[] uga admino
» [| # africa_landsurfaceforms 90m
V| © uga relative wealth index
» B UG_PopCount
» B uga_pop 2025 CN_100m_R2025A v1





image46.png
@ *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Raster Database Web Mesh Processing Help

Y= -4 men Jegey LMo
Analysis Tools
‘ @ v; 53 'ﬁ Ee‘a Geoprocessing Tools abe] ‘

Browser Geometry Tools
QY ™®TO Research Tools -

» [ References a ta Management Tools 3 Create Spatial Index...

~ 5 UG_Data 3 Join Attributes by Location...

~ [ africa_landsurfaceforms_90m
~ B africa_landsurfaceforms_90m.it
" africa_landsurfaceforms_90i
/5 africa_landsurfaceforms_90m.ii
[ africa_landsurfaceforms_90m_t
» [] Boundaries
» [ Health facilities
[ UGA _population_v2_0_gridded
" uga_pop_2025_CN_100m_R2025A

75 uga_relative_wealth_index.csv

i) Merge Vector Layers...

4 »
Layers (=)
< V&G -BE0

V! [[] uga admino
B africa_landsurfaceforms 90m
P _uga relative weaith index |
» B UG_PopCount
» B uga pop_2025 CN_100m_R2025A v1





image47.png
(@ Vector General - Reproject Layer

Parameters | Log

Input layer

** uga_relative_wealth_index [EPSG:4326] - D Q\ (=)

Selected features only
Target CRS

ESRI:102100 - WGS_1984_Web_Mercator_Auxiliary_Sphere v H @ ‘

Convert curved geometries to straight segments [optional]
v Advanced Parameters

Coordinate operation [optional]
~ Transformaton =~ Accuracy (meters) Area of Use

order change (2D) + WGS_1984_Web_Mercator_Auxiliary_Sphere

Area of use: World x :
Identifiers: EPSG:15498 L vkl -

Reproject layer

This algorithm reprojects a vector layer. It creates
a new layer with the same features as the input
one, but with geometries reprojected to a new
CRS.

Attributes are not modified by this algorithm.

[ 0%

[ cancel

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





image48.png
( *Untitled Project — QGIS
Project Edit View Layer Settings Plugins Vector Database Web

D B (4 ‘@‘!’ }'D ¥ Raster Calculator...

Analysis
LAY A | rojections
Browser @& Miscellaneous

R A ) Bxtraction
» [ References E
~ 5 UG_Data Align Rasters...

~ [ africa_landsurfaceforms_90m
~ & africa_landsurfaceforms_90m.it
" africa_landsurfaceforms_901
/5 africa_landsurfaceforms_90m.ii

Mesh Processing Help

- O\

Latlior

= PCTto RGB...

% Polygonize (Raster to Vector)..

% RGBtoPCT..

¥, Translate (Convert Format)...




image49.png
Processing Toolbox [£3
el PN
| Q rasterize
¥ @ Mesh

Rasterize mesh dataset
~ (@ Raster tools

Convert map to raster

~ & GDAL
~ Vector conversion

“> Rasterize (overwrite with attribute)
“ Rasterize (overwrite with fixed value)

~ @ GRASS
~ Raster ()
@ rsurfcontour
~ Vector (v.*)
@ vitorast




image50.png
(@ Vector Conversion - Rasterize (Vector to Raster)

Input layer

[ 2 Reprojected [ESRI:102100]

-6 X [

Selected features only
Field to use for a burn-in value [optional]

[12 i

A fixed value to burn [optional]

 0.000000

Burn value extracted from the "Z* values of the feature [optional]
Output raster size units

[Gemderem:edul’is

Width/Horizontal resolution

| 300.000000

B

Height/Vertical resolution

| 300.000000

B

Output extent [optional]

[Notsﬁ

J (=)

Assign a specified NoData value to output bands [optional]

 0.000000

w Advanced Parameters

l

| Advanced | [Run as Batch Process...





image51.png
@ *Untitled Project — QGIS
Project Edit é o ase Web Mesh Processing Help

i 5O Zoom to Layeris) ~
D. g Show in Overview p@amﬂﬂ@ !ﬂﬂﬂ@&d

BN S

el
oy

abgi

a@y B /x-# @ < @ O St Nhs Rl

Rename Layer

B
gossen [ Zoom to Native Resolution (100%)

B2 T A gretch Using Current Extent
v ?L’G Load Raster Attribute Table from VAT.DBF
‘v:'g ] Duplicate Layer
] Remove Layer...

Move to Top

Move to Bottom

Check and All its Parents

Change Data Source...

Set Layer Scale Visibility...

Layer CRS

Styles Save as Layer Definition File...

Add Layer Notes... Save as QGIS Layer Style File...

My

Properties...

|| uga admin0
[] ® Reprojected (=]
[] @ uga relative wealth_index

» [ B africa landsurfaceforms 90m

» [] B UG PopCount

» [] B uga pop 2025 CN_100m_R2025A_v1





image52.png
@ *Untitled Project — QGIS - [m} X Q@ subregion 2. — [m] X

Project Edit Vi D Zoom to Layer(s) aster Database Web Mesh Processing Help JZEEBR 8 ¢ B B
‘N B 1 Zoom to Selection PRI DH QL Ea tNORQ H-5-B- »: @ »H FID F15Regions
Show in Overview - o 1 0 ACHOLI
@ VE] ) showreature count ) - R k- € B bo =@ > @ - H B 1 ANKOLE
2

Browser @ Show Labels
QY™ Copy Layer

2 BUGISU_SEBEI

; Rename Layer 3 BUKEDI
]
B { @ Duplicate Layer 4 BUNYORO
» [] Bol o
» [] Heqy = Remove Lay 5 BUSOGA
5 u
g 6 CENTRAL|
’ : Z‘;" / Toggle Editing
' ; 7 CENTRALII
7 gl Fiter..
I ugd  Change Data Source... 8 GREATER KAMP...
7 ug I
b0 A St Laver Scale Visibily. o reeEn
, Layer CRS >
[ EAE Work 10 KIGEZI
» 0T EMP-A2| o >
Kl 11 LANGO
Styles »
las 12 TESO
Add Layer Notes...
v @l e T N
Properties... 13 TORO
subregion 202%
14 WEST NILE

Q Type to locate (Ctrl+K) Togg ordinati 0.53°, 28.22° | ¥ scall 1:4820082 ¥ | @ Jagnifie| 100% [/ show Al Features _

lotation | 0.0 ©





image53.png
Table 8.6:

characteristics (%)

Distribution of households by type of fuel for lighting and selected background

Disp Fire
osab  woo
Dry le/P  diCo
Para  Cell hon  w
Solar Total fiin s/Ba e Dun
Grid Home Solar Electri Tad Lant teri Can Toc g/Gr Othe
Characteristics Elecliicity System _ Kit _city oba em es dles h ass s
Sex of Household
head
Male 185 1214 284 590 131 19 163 14 74 09 03
Female 194 93 228 516 172 21 154 12 79 40 05
Residence
Rural 52 130 313 495 174 21 188 08 87 23 04
Urban 510 68 157 735 74 19 94 26 42 08 02
Sub Region
Kampala 925 05 08 938 07 08 15 25 06 00 00
Buganda South 428 57 254 739 112 27 70 17 35 00 00
Buganda North 233 175 267 676 126 27 82 15 72 01 01
Busoga 133 64 398 594 247 32 74 10 37 01 05
Bukedi 52 91 286 429 354 26 130 05 52 03 03
Elgon 96 104 216 415 356 67 103 17 38 01 03
Teso 36 44 238 318 25 05 5.7 03 88 03 01
Karamoja 10 25 110 145 00 00 17.8 16 209 439 14
Lango 84 46 215 344 20 05 583 13 18 07 09
Achol 23 28 277 328 183 06 205 11 89 80 09
West Nile 16 86 284 386 205 18 349 02 36 05 0.1
Bunyoro 62 231 416 709 81 06 96 13 89 05 0.1
Tooro 1041 164 366 630 131 12 67 03 153 03 0.1
Ankole 8.1 319 213 613 172 19 75 24 87 02 08
Kigezi 77 148 269 494 73 13 74 25 300 08 14
PRDP Districts
Sporadically affected 52 82 264 398 133 10 409 09 32 05 04
Severely affected 19 35 237 202 86 06 315 11 109 174 10
Spillovers 68 90 241 398 274 35 223 09 56 02 02
Rest of the Country 261 132 275 667 132 22 78 15 80 04 03
Mountainous Areas
Mountainous 128 105 206 439 229 38 88 14 116 74 06
Non-Mountainous 194 12 271 576 138 19 165 13 70 15 03
Covid
Before Covid-19 16.0 130 255 545 163 27 161 14 68 18 05
During Covid-19 217 94 277 587 126 14 159 13 79 20 02
Uganda 18.9 111 266 567 144 20 160 13 73 19 04
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