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1 Exercise 2: Enriching slum characterization with open data from
other sources

1.1 Overall Objective

Exercise 2 explores ways of producing indicators and maps for characterizing slum-like areas
using open data. This is an instructor-led exercise.

Based on a land-use layer and a population layer derived from satellite imagery on one hand,
and on OpenStreetMap data on the other hand, you will characterize deprived areas according
to the density of cultural amenities (i.e., in this case, libraries, schools and places of worship)
per 10 000 inhabitants.

The same type of analysis can be replicated for producing indicators and maps relating to
other thematics, such as WaSH (Water, Sanitation and Hygiene), healthcare, road networks
etc.

1.2 Data

The datasets used in Exercise 2 cover a subset of the city of Dar es Salaam, Tanzania. Here are
the layers that you will use (do not load them now in QGIS now; you will load them during the
exercise):

a) A layer with a single polygon, representing the extent of the Area of Interest covered
by this exercise (file name: AOl_ex2.shp).

b) A layer of polygons representing the land use in city blocks. This layer was produced
semi-automatically with machine learning, based on very-high resolution satellite
images (file name: Landuse_ex2.shp). [1]

c) A layer of polygons representing deprived areas extracted from the land use layer (file
name: Deprived_areas_ex2.shp).

d) A layer of points representing the amenities, downloaded from OpenStreetMap (file
name: OSM_amenities_ex2.shp). [2]

e) A raster layer (i.e., a matrix of pixels), where the value of each pixel is a population
estimation. This layer was produced using a model that disaggregates coarser
population data available at the administrative level, thanks to variables derived from
remote sensing (file name: Population_ex2.tif). [3]

1.3 Software

The software used in this exercise is QGIS 3.4 [4].
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1.4 Methods

e Open a new project

Open a new project (MENU Project » New) and save it as a .qgz file in the folder that
contains the material for Exercise 2 (MENU Project » Save As...)

(...\Exercise_2\Exercise2.qgz).
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I Open Recent

Close

E Save

»

Ctrl+O

Ctrl+S

E Save As...

Cirl+Shift+5
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* 2} New Print Layout...

]

Ctrl+Shift+P

Cirl+P

QO] - v+ T

(! Save Project As (=5
o)
L2

Organiser ~ Nouveau dossier

m

Nom du fichier :

Type:

Exercise2

1

s
i
i

]

Modifié le

QGZ files (*.qgz)

21 New Report...

 Cacher les dossiers Enregistrer ][ Annuler I

) a‘; Layout Manager...

Layouts »

Exit QGIS ctrl+Q

e Add the folder containing the data as a favorite

In the Browser panel, navigate to the folder containing the data for this exercise
(...\Exercise_2\Exercise_data). Right click on that folder and select Add as a favorite from
the drop down menu.

Browser =

QRTH®O

Add as a Favorite

i Properties...
' ’ Hide from Browser
" Fast Scan this Directory
| r

= Mew Directory...
v [ Exercise_Data Open D."_-ecmry"'
(2 AOL_ex2.shp
= Deprived_areas_ex2.shp
(2 Landuse_ex2.shp
(2 0SM_amenities_ex2.shp
o= Population_ex2.tif

-

4 a »
This will allow you to find the data more easily in the next steps, as the Favorites appear on
top of the list of folders.
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e Add the area of interest

In the Browser panel, select the layer AOI_ex2.shp. Drag and drop it on the Canvas. It
should now be visible in the Layers list that shows all the layers loaded in the project.

T *Exercise2 - QGIS (Sabine QGIS34] =R ™
Project Edit View Lsyer Settings Plugins Vector Raster Database Web MMQGIS Progessing Help
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e Display a basemap: 1/ Install the QuickMapServices plugin

(Display a basemap only if you have an internet connection. If it is not the case, it is not a problem;
the exercise will also work without displaying a basemap.)

Install the QuickMapServices plugin: MENU Plugins » Manage and Install Plugins

In the Plugins window, type ‘QuickMapServices’ in the search bar. Click on

‘QuickMapServices’ to select it and then click on Install Plugin. Once done, close the Plugins
window.

(. Plugins | All (592)
ﬁ All || Q. QuickMapServices | &

B Installed QuickMapServices

&% Notinstalled Collection of easy to add basemaps

7% Upgradeable

Convenient list of services + search for finding datase
basemaps. Please contribute new services via
7% Install from ZIP http://gms.nextgis.com! Built by NextGIS.

* Settings 77777777 723 rating vote(s), 1485786 downloads

Tags geojson, wms, gms, openstreetm
internet, tms, basemap, wfs, ser|
osm

More info homepage bug tracker code
repository

Author NextGIS
Available version 0.19.11.1

4 »

Upgrade All || Install plugin |

Close Help
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e Display a basemap: 2/ Add contributed pack to QuickMapServices

Click on MENU Web » QuickMapServices» Settings
In the QuickMapServices Settings window, select the More services tab and click on Get

contributed pack.

Web  Processing Help
MetaSearch

= NEN : N

|‘ Landsat

[5 QuickMapServices

m MapSurfer.NET
@ nNasa

» OSM
u eAtlas Mos

(‘:E Search QMS
€} Addto Search

(. QuickMapServices Settings

v v v w w

mneral Tiles Add\Edit\Remove Visibility | More services |

i Attention!

ntributed services definitions are provided 'as is' and are not validated by plugin
thors. These are proof-of-concept and for testing only. Visit https://github.com/
«tgis/quickmapservices contrib to add new services. Use at your own risk!

| Get contributed pack |

| Save H Cancel |

In the window that pops up (‘Last version of contrib pack was downloaded!’), click OK. Click
Save to close the QuickMapServices Settings window.

e Display a basemap: 3/ Add satellite imagery as a basemap

Add satellite imagery as a basemap (MENU Web » QuickMapServices » Google » Google

Satellite).
MMQGIS Processing Help
Hagis 4

MetaSearch »

- EER BT

o I iy

: P e

Layers

v A®RTE-THD
v []AoLexz
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e Satellite
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e Explore the area of interest

Zoom in and out 4® &9 , and pan |ﬂ‘ to explore the area.

Next, display the full area of interest again: right click on AOI_ex2 in the Layers list and
select Zoom to layer in the drop down menu.

Zoom to Selection
2 Show in Overview
Show Feature Count
Copy Layer
Repame Layer
B Duplicate Layer
Q Remove Layer...
"= Open Attribute Table
/' Toggle Editing
Filter...
Set Layer Scale Visibility...

Set CRS »
Export 4
Styles »
Properties...

e Add the land use layer

In the Browser panel, select the layer Landuse_ex2.shp. Drag and drop it on the Canvas.

Project Edit Wiew Layer Settings Plugins Vector Raster Database Web MMQGIS Progessing Help
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B0 AN L4 : 5 - aee ® B¥ Vi Er )y XX
v-4MOXL-G = ~|Flel B "

Browser B®
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* [ Exercise_data
(3 AOLex2shp
2 Deprived_areas ex2shp
2 Landuse_ex2.shp
(3 05M_amenities_ex2.shp

¥* Population_ex2 tif

v -
-
v [Ge
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Foaman =
“ B
Layers LT

cART -FRO

= 7 Landuse ex2
! [l Planned residential - High density
| [l 1nformal residential - High density
/| [l Non-residential
V1| Vegetation/Bare soil Water
v Planned residential - Low density
! [ Informal residential - Low density
/| [l Informal residential - Medium dens...

v [ ] Aolexz
* v ¥ Google Satellite

= s = T R

In the Layers list, you can see that the city blocks are classified into seven land-use classes,
among which the class ‘Informal residential — High density’.
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e Add the deprived area layer

In the Browser panel, select the layer Deprived_areas_ex2.shp. Drag and drop it on the
Canvas.

In the Layers list, uncheck the Landuse_ex2 layer so that it is no longer displayed in the
canvas. The nine polygons representing deprived areas were extracted from the land use
layer, as a selection of city block classified as ‘Informal residential — High density’.

) *Exercise? - QGIS [Sabine_QGIS34]

Project Edit View Layer Settings Plugins Veclor Raster Database Web MMQGIS Progessing Help
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Layers B0
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+ || Deprived arcas ex2
! [l Panned residential - High density
| [l Informal residential - High density
| [l Non-residential
v Vegetation/Bare soil/Water
! [ Planned residential - Low density
! [ Informal residential - Low density .
! [l Informal residential - Medium dens... 1

e View the attribute table of the deprived area layer

In the Layers list, right click on Deprived_areas_ex2 and select Open Attribute Table from
the drop-down menu to see what it contains.

p Zoom to Layer % Deprived_areas_ex2 : Features Tota.. -:-@E
/ o -

Zoom to Selection & N8Y
<% Show in Overview
Show Feature Count
Copy Layer
Rename Layer
B Duplicate Layer
Q Remove Layer...

Open Attribute Table [
;.'7 Togagle Editing
Filter...

2
g8
0 o wlo v s W e |e

Lo [ [N [ [en [ & [w [ [ ]

Set Layer Scale Visibility...

Set CRS »
Export »
Styles »

| T Show Al Features, 3B

Properties...

Each line in the table corresponds to a polygon. There is only one field (i.e., one column) in
the table (named ‘cat’), and it contains sequential numbers that identify the polygons. You
can sort the values in ascending/descending order by clicking on ‘cat’.

Close the attribute table.
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e Add the OSM amenities layer

In the Browser panel, select the layer OSM_amenities_ex2.shp. Drag and drop it on the
canvas. This layer was extracted from OSM data that are free and available online.

o B Qals s34] (=

Project Edit Wiew Layer Settings Plugins Vector Raster Database Web MMQGIS Progessing Help
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G Deprived areas ex2shp

o

(3 0SM_amenities_ex2.shp
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Layers a®
CRARTHEvR RO
v []aotex2
P ¥ 0 OSM_amenitics ex2
¥ || Deprived areas ex2
/| [l Pianned residential - High density
| [l Informal residential - High density
| [l Non-residential
v | Vegetation/Bare soil/Water
| |11 Planned residential - Low density
| [ Informal residential - Low density
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~ ¥ " Google Satellite

e View the point labels

In the Layers list, click on the arrow next to the layer name OSM_amenities_ex2 to expand
the list of labels (or ‘classes’, or ‘tags’). They are listed in alphabetical order.

E[w

L]

05M_amenities_ex2
arts_centre

atm

baby_hatch

bank

bar

bbg

bench
bicycle_parking
bicycle_repair_station
biergarten

brothel
bureau_de_change
bus_station

cafe

car_rental
car_wash

childcare

cinema

clinic

S S A S S L S N S S L S LS
o9 0020 0@0O®P0COOODODOO® ODOEO

Among them, the labels ‘library’, ‘school’ and ‘place_of_worship’ will be useful for mapping
cultural amenities of deprived areas in the next steps.

Click on the arrow again to collapse the list.
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e Add the population layer

In the Browser panel, select the layer Population_ex2.tif. Drag and drop it on the Canvas.
Unlike the other layers that we have used up to now, the population layer is a raster, i.e., a
layer of pixels. Each pixel represents an area of 100m*100m on the ground. The pixel value is
an estimation of the population living in this area.

The order of the layers in the Layers list controls the order in which they are displayed in the
Canvas.

In the Layers list, click on the layer Population_ex2, and drag and drop it below the layer
Deprived_areas_ex2. Now you can see the polygons and the points again in the Canvas,
they are no longer hidden by the population layer.

You can see that the population value is high in deprived areas.
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V| [ Vegetation/Bare soil/Water

/| [ Pianned residential - Low density

' I Informal residential - Low density

| [l Informal residential - Medium dens...
* v ¥ Google Satellite

=
Save the project (MENU Project P Save or click on this icon ).

Now that you have added all the layers to the project, you can proceed with the analysis.
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e Select the relevant OSM amenities

In the Layers list, click on OSM_amenities_ex2 to select this layer. You will know that a layer
is selected when it is highlighted (in blue or grey).

FoE= T T =

Pml Edit i Layer Sems Plugins Vector Raster Database Web MMQGIS Progessing Help
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~ W " Google Satellite gl -

In the Locator bar (the ‘search bar’, at the bottom left of the interface), type ‘Select by
expression’ (Enter) to open the ‘Select by expression’ window.

O select by expression a |

In this window, type or copy-paste the following expression:
"amenity" IN ( 'library', 'school', 'place_of_worship' )
Click on Select features and then on Close.

(! Select by Expression - OSM_amenities_ex2 N =

‘ Expression | Function Editor

__________ | & search... | show Help
= - n roup aggregates
BEnEnEEnRny ' | —

Aggregates
Arrays

Color
Conditionals
Conversions

Date and Time
Fields and Values
Fuzzy Matching
General
Geometry

Map Layers

Maps

Math

QOperators

Rasters

Record and Attributes
String

Variables

Recent (Selection)

IN ( 'library', 'school',
'place_of worship' )

Caontains functions which aggregate
values over layers and fields.

Y Y YYTYTYTYTYTYTYYYVYYYYYY

Output preview: 0

S I —
‘ Help | Zoom to Features |||E Select features |" |ri Close |I
! =

Doing this, you selected the points representing cultural amenities (libraries, schools and
places of worship), and these should now be highlighted in bright yellow in the Canvas.
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e Let QGIS count the selected points in the deprived areas

Among the points representing libraries, schools and places of worship that you have just
selected, let QGIS count those that fall within the deprived areas:

MENU Vector » Analysis Tools » Count Points in Polygon...

Raster Database Web MMQGIS Processing Help

[ Check Geometries... [g ™ e |@| - |__J\g - - I%

Group Stats »
Qdraw 4
:@ Topology Checker

I'%] QuickosMm »
Geoprocessing Tools r
Geometry Tools

Analysis Tools

Data Management Tools

Research Tools

Distance Matrix...
T2 List Unigue Values...
»# Nearest Neighbour Analysis...
” Sum Line Lengths...

Fill out the fields in the Count points in polygon window as follows (do not forget to check
the box Selected features only):

Q Count Points in Polygon k
4 - - -
Parameters | Log Count points in

Polygons polygon

|C:J Deprived_areas_ex2 [EPSG:32737] [ b | |_‘ ‘ 2 | This algorithm takes a points layer and
o a polygon layer and counts the number

Selected features only of points from the first one in each
Points polygons of the second one.

e ) il A new polygens layer is generated, with
[ REICSRismeniissla)) ERSC:i32G ] I - | |—‘ ‘3' the exact same content as the H'IpL;t
polygons layer, but containing an
additional field with the points count

v Selected features only

Weight field [optional] corresponding to each polygon.
‘ - | An optional weight field can be used to
assign weights to each point. If set, the
Class field [optional] count generated will be the sum of the
weight field for each point contained by
‘ e | the polygon.
Count field name Alternatively, a unigue class field can be
specified. If set, points are classified
‘NUMPDMS | based on the selected attribute, and if
Count several points with the same attribute
— value are within the polygon, only one
‘[Create temporary layer] | | | of them is counted. The final count of
o the point in a polygon is, therefore, the
| Open output file after running algorithm count of different classes that are found
in it.

Both the weight field and unique class |«

| 0% | Cancel

|Run as Batch Process... | Run I| Close | ‘ Help

Click Run to generate a new polygon layer (named ‘Count’ by default) with the same content
as the input polygon layer (deprived areas), but with an additional field containing the points
count. Close the window.

10
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e Open the attribute table of the new ‘Count’ layer

In the Layers window, right click on Count and select Open Attribute Table from the drop-

down menu to check that a column containing the number of points count was added
(‘NUMPOINTS’).

Ly B S ———
V| -' OSM_amenities_exz »~ £00m to Layer

v|[_] Deprived_areas ex2 = Zoom to Selection

V| = Population_ex2

oo : :
& Show in Overview
a2 .. Count : Features Tq?l: 9, Filtered: 9, Selected: 0 EI@

V ¥ Google Satelite Show Feature Count / e e LT E D "ICICE.
Copy Layer cat NUMPOINTS
Rename Layer
Duplicate Layer
1 Remove Layer...

Move to Top

Open Attribute Table

/' Toggle Editing
Filter...

W [0 [~ [ [ [ & [w [N [ =
[ T S =" RR A, B R R - N
=)

Set Layer Scale Visibility...

Set CRS 4
5 Make Permanent...

Export »

Styles »

Properties... T show Al Features,,

Close the attribute table.

e Calculate the population living in each deprived area

You could produce a map showing the number of libraries, schools and places of worship per
deprived area. However, this would be ‘unfair’ to areas with a smaller population. Therefore,
you are going to map their density per 10 000 inhabitants, rather than their absolute count.

The first step is to calculate the population living in each deprived area. You are going to sum
the values of the pixels of the population layer that fall within each deprived area.

In the Locator bar (bottom left of the interface), type ‘zonal statistics’ (Enter) and select the
Zonal statistics algorithm (with the £ symbol) from the list of processing algorithms.

Processing Algorithms
= 7Fonal statistics
¥, Zonal statistics

.. zonal statistics
"N — e [
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(! Zonal Statistics

Farameters Log

Raster layer

| ==* Population_ex2 [EPSG:32737] [

Raster band
Band 1 (Gray)

Vector layer containing zones

(2 Count [EPSG:32737]
Dmi ut column ireﬁx
Statistics to calculate

1 elements selected

Run as Batch Process...

Cancel

Help

Under Statistics to calculate, click on ... to open the Multiple selection window and uncheck
Count and Mean to keep only Sum.:

Click OK to close the Multiple selection window and then Run the algorithm (Run button).

Close the Zonal statistics window.

(! Multiple selection

Count

Median

Std. dev.

Min

Max

Range

Minority
Majority (mode)
Variety
Variance

All

Tog

=

Select All

Sum
! Clear Selection

gle Selection
oK

Cancel

In the Layers list, right click on Count and select Open Attribute Table from the drop-down
menu to check that a column containing the population figures (pop_sum) was added.

8

9]

-

cat

6

1

T Show All Features_

NUMPOINTS

&

11

4

19

9

0

19

. Count : Features Total: 9, Filtered: 9, Selected: 0

a T

12568,8134689

o, 1$)
T &

14940,2179946...

22226,5784072...

11278,9738311..

8239,68830871...

56819,6541595...

2960,28463745...

14218,3136978...

1283,57772064...

[E=8 IOl =5

= @ &

-

WUF10, The Tenth Session of the World Urban Forum, Abu Dhabi, 12 Feb. 2020 — TE25

12



Gallall gpaall 6.\@\

UNI\‘EHSIT\'

m @ M9 wur°

I.INI\'[:RiITE

e Calculate the density of cultural amenities per 10 000 inhabitants

With the attribute table still open, open the Field calculator (the abacus icon).

‘.« Count : Features Total: 9, Filtered: 9, Selected: 0

Y Show All Features,,

/ o g L T ES P
cat NUMPOINTS pop_sum
1 2 11 12568,8134689..
2 7 4 14940,2179946...
3 9 19 22226,5784072..
4 3 9 112789738311..
5 5 0 8239,68830871..
6 8 19 56819,6541595..
7 4 2 2960,28463745..
8 6 0 142183136978..
9 1 1 128357772064..

=N Hol &

= | 5 @

Fill out the fields in the Field calculator window as follows — you can use the Fields and

Values to help you build the expression, or you can simply type it:
("NUMPOINTS" / "pop_sum" ) * 10000 . Click on OK to run the algorithm.

World Urban Fo

(! Field Calculator

Only update 0 selected features
V| Create a new field Update existing field

Create virtual field

Output field name | cultural_density
Output field type | Decimal number (real) v

Output field length | 10 + | Precision 3

4

Expression Function Editor

Search..

= - ] e
( / ) * 10000

row_number
Aggregates
Arrays

Color
Conditionals
Conversions
Date and Time

L3
»
L3
»
»
»
=

123 cat
NULL
123 NUMPOINTS

1.2 pop sum

Fuzzy Matching
General
Geometry

Map Layers
Maps

Math
QOperators
Rasters

vy v wrwvwrwvwrw

Output preview: 2.6773371054034696

Show Values

a

Double-click to add field name to expression
string.

Right-Click on field name to open context menu
sample value loading options.

Loading field values from WFS layers isn't

comnartad hafara tha luar ic b

Actualheinenrkad in
Values Search..

All Unique 10 Samples

\1‘) You are editing information on this layer but the layer is currently not in edit mode. If you click OK, edit mode will automatically be turned on.

oK Cancel Help
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e Map the density of cultural amenities per 10 000 inhabitants

In the attribute table, a column was added with the density of cultural amenities, per 10 000
inhabitants. We will use it to produce a map with 5 classes of density.

Q Count :: Features Total: 9, Filtered: 9, Selected: 0 E@
7 B = i L TES D BEBEE 2 8 &

123 cat * = £ v || Update All || Update Selected
cat NUMPOINTS pop_sum

1 7 4 14940,2179946... 2.677

2 1 1 1283,57772064... 7.791

3 2 11 12568,8134689... 8.752

4 4 2 2960,28463745... 6.756

5 6 0 14218,3136978... 0

6 5 0 8239,68830871... 0

i 8 19 56819,6541595.. 3.344

g 9 19 22226,5784072.. 8.548

9 3 9 112789738311.. 7.979

T Show All Features_, =

Close the attribute table. In the Layers list, right click on Count and select Properties... from
the drop-down menu. Open the Symbology tab and select the following options (note that
the classes will only be displayed once you have clicked on Classify):

*||E
.Change...
(:{ Legend format |%1 - %2 Precision 2 | & Trim
an Method Color v
B -l oo e
]
Classes Histogram

<O
.
E Symbol ¥ Values Legend

v D 0,0000 - 0,0000 0,00 - 0,00
Vv D 0,0000 - 2,6770 0,00 - 2,68

Vv D 26770 - 6,7560 2,68 - 6,76

v . 6,7560 - 7,9790 6,76 - 7,98

v . 7,9790 - 8,7520 7,98 - 8,75

L ode | Natural Breaks (Jenks) « | 9 Classes |5 |%
o

| Bl | = || Delete Al Advanced
v/ | Link class boundaries

& | C':, ﬁ

p Layer Rendering

OK Cancel Apply Help
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From the Style drop down menu, select Save Style... to save the symbology of this layer (i.e.,
the classes, colours...) as a .qml style file, in the folder where the data are stored. This will
allow you to use it in other QGIS projects if needed. Name the file Cultural_density.

Save Layer Style

[Save style | As QGIS QML style file | - |

IFiIe ‘CulturaLdensiw{ [ a ‘ |_|

syle v @@ Layer Configuration
- v @' Symbology
Load Style v ® 3D Symbology

=
| Save Style... | v Labels

Save as Default VI 4 rietes
v E Forms
Restore Default T Actions
Add... V| Map Tips
Rename Current... v q‘ Diagrams
v Attribute Table Settings
V’ default v @ Rendering
v % Custom Properties
V] [ Geometry Options -
| ok | cance || mep

In the Layers list, check the layers that you want to display, e.g.:

Project Edit Layer Blugins Vector Raster Dawabase Web MMQGIS Progessing Help

CEARRRE e, PR BBER Be-N-&-5 % T m-Lm- = ai

LA AT IS . N - Qee XE Q¥ VD Hm -y X K-
v-yBOYS-G = -lrle B m

Browser 2 ; s

ogvme

= < Favarites

- [ Exercise_data

2 AL ex2shp

2 Deprived_areas_ex2shp
02 Landuse_ex2 shp

€2 0SM_amenities_ex2shp
¥ Population_ex2.tif

1 i gy

v l676-798
v l7ss-87s

Note: You can view information on a feature (e.g., a polygon) by selecting the relevant layer

a,

in the Layers list, clicking on the Identify features icon and then on a feature.

9.

Once done, click on the Pan icon again
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e Save the Count layer

In the Layers list, right click on the Count layer and click on Toggle Editing to close the
editing mode and save your edits.

(,; ) Zoom to Layer

Zoom to Selection
“F Show in Overview Q Stop Editing @
Show Feature Count

IQ Do you want to save the changes to layer Count?
Copy Layer

Repame Layer —
Duplicate Layer Save || Discard Cancel

-f-:l]"n&:.««& &

)
L

;L Remove Layer...

<
-:

Move to Top
— Open Attribute Table
V4 .Toggle Editing
B Save Layer Edits
# Current Edits >
Filter...

Set Layer Scale Visibility...

Set CRS 4
5 Make Permanent...

Export »

Styles »

Properties...

Right click on the Count layer again, and click on Make permanent to save the layer. Select
the ESRI_Shapefile format, and name the file Cultural_density. Click on OK.

,;.-:' Zoom to Layer

Zoom to Selection

% Show in Overview o e [
Show Feature Count N r =
CDD}!’ Layer |F\Ie name |Cultural_density | a
Rename Layer Raveianes
Duplicate Layer Encoding UTFa - F

w Layer Options

;J, Remove Layer...
MDVE to IDD RESIZE | NO -

SHPT -

| Open Attribute Table

P Custom Options

4 Toggle Editing

Eilter...

Set Layer Scale Visibility...
Set CRS

E Make Permanent...
Export

Styles

Properties...
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e Save the QGIS project
Save the project (MENU Project » Save)

Edit View Layer Settings Plugins Ve
ki New Ctrl+N

New from Template »
Open... Ctrl+0O

Open From »
Open Recent »

Close

|E Save Ctrl+S
& Save As... Ctrl+Shift+S

Save To »

Revert...
Properties... Ctrl+Shift+P
Snapping Options...
Import/Export »
" -} New Print Layout... Ctrl+P
[} New Report...
[ 4] Layout Manager...

Layouts »

Exit QGIS Ctrl+Q

You have completed Exercise 2. Well done!
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1.5 Conclusion

Using boundaries of slum-like areas extracted from a land-use map derived from satellite
imagery, along with other open data, simple analyses in QGIS allow users to calculate
indicators and produce maps. Such output may be very useful, e.g., for stakeholders,
decision-makers and community members.

The limit is data availability.

The layers that are being produced from satellite imagery in the MAUPP, REACT and
SLUMAP research projects are made available as open data.

Besides, OSM is constantly expanding thanks to input from its contributors. You can become
a contributor yourself. Check this link for more information on how to contribute:
https://wiki.openstreetmap.org/wiki/How to contribute.

1.6 References

[1] The land-use layer of Dar es Salaam will be made available online in the next months. In
the meantime, it is available upon request from ULB/DGES/ANAGEO (contact: Stefanos
Georganos email: sgeorgan@ulb.ac.be).

[2] OpenStreetMap (OSM) amenities can be downloaded with the QGIS plugin QuickOSM.
Alternatively, use http://download.geofabrik.de/ for downloading the full OSM dataset for a

country.

[3] The population layer on of Dar es Salaam at a resolution of 100 m will be made available
online in the next months. In the meantime, it is available upon request from
ULB/DGES/ANAGEO (contact: Stefanos Georganos email: sgeorgan@ulb.ac.be).

[4] https://docs.qgis.org/3.4/en/docs/
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