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= The project focuses on capacity building g ps5 e Ccoyidly whadll sy Je g9l 3S  =
and training on creating and using spatial Oloy>ly ,aall glolial daslysdl ¢ 48 bl Jlosw!
data and maps for areas of poverty and gl ) LaY 909 ddlyizl laghaall oo plasuiwly
deprivation using geographic aizall Slabiiag duegSodll Slunsball an Gglailly el
information systems and satellite images, o)
in  cooperation  with  government

institutions and civil society

organizations.
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THE OBJECTIVE £9 wial) e

= The goal is to create an integrated Oyl Gble Jayysed Joie ala (19SS g0 Bugll -
IDeaMapSudan  deprivation mapping = 4da)l ddlasl ULl lasplDeaMapSudan
system that links geospatial data with  eg8 Je deluy lao cdolaidVly dumaizall UL
societal and economic data, helping to gl Gaaxdl 83l 9 79 AL dadyell joyally bl
understand  the  challenges and  ssle] e Joad doldiwsl ST (G Jadass <ol il
opportunities associated with urban Oldgud! (§ $oLaidly (slaizdl Hlecl
poverty and displacement to develop
more  sustainable urban  planning

strategies that work on social and

mlremnom'rc reconstruction in Sudan.
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Up to | March Objective is 1o foster the
2023 implemnentaton, sustamability, and
‘ regional cross-ventilation of

City
dialogue
symposium

Stakeholders mapping, Gap and
need analysis was conducted to
guide project implementation.
Participants are selected from 3

ministries to get the ToT and
develop IdemapSudan.

sep.| 2020

Gap
analysis &
Selection

of ToT

Jan| 2022

IDeAMapSudan. Induding
dissemination and stimulation of

using the developed
IDeAMapSudan framework to

development of neighboring countries

moit

eh).:'d.w‘ ul& gﬁ)&'ﬂ
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The kick-off werkshop introduced S

IdeaMopSudan project fo stakeholders and ~ ./
interested porties, to communicote the
value that earth cbzervation data can

bring to many aspects of urbon plonning,
development and monitoring. The

workshop provided an opportunity fo meet,

shore and dacuss the overall pricrities of
IdeaMapSudan

\i=inn

January T
2021

Kick-off
workshop

Project Tlmelme =

Se 2020 March*2623

Training Co-design
ideamapSudan

— users

| ; h Ul Bueld juglal

YWOEKIETG
R S e
~

from ministries, NGOs, local
authorties and community
representatives

Aol Jgo> ddyaall Ji5
Adl izl Wbl uelgd -

itk Joall Jalas 45 9

IdemapSudan

. {3
IBEAMAP
SUDAN

TiVE

Combine Earth Observation methods with available information and community-based
knowiedge 1o understand challenges and opportunities

March TDecember 2021

Local -
QES Deprivation
Training modelling
(Mini
Project)
The team worked on 3 mini-pilot project
Community to apply their knowledge. A workshop
was heid for Experts consultation
mapping : =<
Deprivation training -
modellm Kenya
City Iev

l Feb. 2022 - Ongoing

i) Jalio Zigal ygkal
&Ys- Oloyael Golke oty
dulyd dilaieS’ p gl g3l




_ DEPRIVATION, A MULTI DIMENSIONAL
- CONCEPT

e Deprivation modelling Oleoall i A8l o
examples Ideamap gl Ja) o
e |ldeamap Deprivation
Framework
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How can we measure Poverty? ¢ ,A8Y (uld ) iy e Liiay CaxS

el,aall ddso [Laiual oS - yaa]l 92 L =

NO

POVERTY

MMI‘

NO
POVERTY

z e o 12
) .

DlC[NlWORKAND
[CUNOMIC GROWTH

The International Poverty Lines (IPL) $1.90 a day Jo! ,2a)l las- =
The national poverty line 298 yaall s

GOOD HEALTH
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OUALIH GENDER
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4
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Figure 3.1: Poverty incidence (headcount ratio) by locality and year Figure 3.2: Poverty headcount ratio by state, 2014/15 (in percent)
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ladd >l 489 § A s Vg 10dne Lgghe yaa)1 pia
S(HDI) il duasdl ;g0 slid] o3 =
DIMENSIONS INDICATORS DITPEB‘I‘ES}!(ON ‘L-f'gl"ol AL"" 43)43 ‘bb‘ﬁylggo ﬁLC
= = = dovall 3 Oyl gl dsal)
Long and

- Life expectancy at birth + Life ‘L‘“L&'A( w‘ Obw& ﬁ:‘-wd ‘3
healthy Iife expectancy index )_JJ.O.U ‘_;‘9_5_” d_&-_ﬂ‘ JLQ_?.E_.,

Kn owled ge E"EJ - E::(E:;Iti?'lcgl; years of + Education index H DI

« Mean years of schooling Human Development
Index

A decent » GNI per capita (PPP $) + GNIindex

standard of living
14



HEAM@J: Sudan HDI
UNDP Human DeveIoEment Reﬁorts

SUDAN X -+ ADD A COUNTRY ALL REGIONS v

HDI in initial year Low (< 0.550) Medium (0.550-0.699)  High (0.700-0.799) Very high (z 0.800)

1.000

0.920

0.840

0.760

0.680

0.600

0.360 o Sudan —_——

0.280

0'2001990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
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A Multi Dimensional Concept al) ddnda a ggle

The concept of deprivation understands poverty as a
multi-dimensional phenomena beyond income

J=Ji J.e.e LAe il Y aL:,:SJl
\ g YN (O | Y (VAP DA RV I S
L) salail) colaall Jia( dpal) cileaall A J saca sl
DAlg o) Aiatl) ) Cua (e Ay e laaiaall S8
Aa gidadl clalid)

poverty

= Households might be deprived in A_
terms of durable housing material or
access to basic services (e.g., water,

education,..).

= Communities might be deprived in
terms of infrastructure or availability
of open spaces. Oleall ol se Bac Canaial LS aif it of i€y =
5 Aakially Gle all (5 sie (e 2 5 €lld (b dipas Al

Lilia raiaall () Sy

= We can argue that when several

factors of deprivation are identified =

in a specific area it will suffer froma

high level of deprivation 16



(Baud et al. 2010)
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EXAMPLE - MULTIPLE DEPRIVATION INDEX
MULTIPLE DEPRIVATIONS - DELHI

i

\J

SOCIAL CAPITAL

S

% HH in scheduled caste |

| Social discrimination ~ je——
HUMAN C:PITAL
»| Education P——*%mmmmmx
»| Employment
I % main worke
HH depender
FINANCIA% CAPITAL
*| Monetary situation % HH using t
»| Household assets % HH with a :
PHYSICAI.. CAPITAL
Source of drinking water I’_’ % HH using ¢
—*] Sanitation Ir—. % HH having
»| Electricity supply % HH having
»| Overcrowding I-—> % HH having

IMD Delhi

I 0.47 - 055
I 0.34-0.47
| 1027-0.34
[ 1016-027
[ | nodata
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EXAMPLE - MULTIPLE DEPRIVATION INDEX

There are 7 domains of deprivation, which combine to create the Index of Multiple Deprivation (IMD2019):
. . Income Employment Education Health
oo . . e £
IMD sudiall §ley=l) L,,SJ’}L’U}" J‘*’}“" (22.5%) (22.5%) (13.5%) (13.5%)

dapw (3 lgaddald @3 ¢ 25039 (e 05
;Y o

Measures the ) .
. . proportion ofthe Measures the proportion Measures the lack of Measures the risk of
Th e E n gl IS h l n d ex Of M u Itl p l e population experiencing of the werking age attainment and skills in premature death and the
I 1 deprivati lating t population in an area the local population impairment of quality of
De priva tion ( IM D) ep"r:uﬁ: cr:r: emg ° involuntarily excluded life through poor physical
Supplementary Indices from the labour market or mental health
based on 39 indicators, organized m Crime Barriers to Housing ~ Living Environment
R (93%) & Services (93%}
across seven domains,: Income  Income (9.3%)

Deprivation Deprivation
Affecting Affecting

Children giger People
Index

o) e
measures ( )
the measures the
proportion of proportion of . ]
all children  those aged Measures the risk of Measures the physical Measures the quality of
ag:_aq 0t 15 g0+ who personal and material and financial both the ‘indoor and
iving in - . .
inl.::gn;g experience victimisation at local accessibility of housing outdoor’ local
deprived income level and local services environment

the index of multiple deprivation (IMD2019) - seven domains of deprivation families deprivation
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ENGLISH DEPRIVATION INDEX

Index of Multiple Deprivation
& Summaries

Defining the Indices Data Processing

©)

‘Shrinkage estimation’ is
used to improve reliability of
©) the small area data
Domains of deprivation are

clearly identified

The exponentially

transformed domain scores
_,  arecombined using

appropriate domain weights

to form an overall Index of
® Multiple Deprivation
Indicators are combined to l
form the domains and sub-
©) domains ®
Indicators are chosen which The overall Index of Multiple
provide the best possible Deprivation, domains and
measure of each domain of supplementary indices are
deprivation summarised for larger areas

©

Domain scores are ranked
and the domain ranks
transformed to a specified
exponential distribution

such as local authorities

Income
Deprivation
Domain

Adults & children in
Income Support
families

Adults & children in
Income-based
Jobseeker’s
Allowance families
or Income-based
Employment and
Support Allowance
families

Adults & children in
Pension Credit
(Guarantee)
families

Adults & children in
Child Tax Credit
and Working Tax
Credit families not
already counted

Asylum seekers in
England in receipt
of subsistence
support,
accommodation
support, or both

Adults and children
in Universal Crecit
families where no
adultis in 'Working
- no requirements’
conditionality
regime

SUM / LSOA total
population

Apply ‘shrinkage’
procedure to this
rate

Income
Deprivation
Domain Index

22.5%

26 The English Indices of Deprivation 2019 - Statistical Release

Employment
Deprivation
Domain

Claimants of
Jobseeker’s
Allowance

Claimants of
Employment and
Support Allowance

Claimants of
Incapacity Benefit

Claimants of
Severe
Disablement
Allowance

Claimants of
Carer’s Allowance

Claimants of
Universal Credit in
the 'Searching for
work' and 'No work
requirements’
conditionality
groups

SUM / LSOA
population aged
18-59/64

Apply ‘shrinkage’
procedure to this
rate

Employment
Deprivation
Domain Index

Domain scores ranked and transformed to exponential distribution

225%

Health
Deprivation &
Disability
Domain

Years of potential
life lost

Comparative illness
and disability ratio

Acute morbidity

Mood and anxiety
disorders

Apply ‘shrinkage’

procedure to all
data

A\ 4
Factor analysis
used to generate
weights to
combine
indicators

Health
Deprivation &
Disability Domain
Index

13.5%

Education, Skills
& Training
Deprivation
Domain

Children & young
people:

Key stage 2
attainment

Key stage 4
attainment

Secondary school
absence

Staying on in
education

Entry to higher
education

Adults skills:
Adults with no or
low qualifications
English language
proficiency

Apply ‘shrinkage’
procedureto all
data

Factor analysis
used to generate
weights to combine
indicators in
children sub-
domain. Adult skills
indicators
combined as non-
overlapping count

Two sub-domains
standardised,
exponentially

transformed and
combined with
equal weights

Education, Skills &
Training
Deprivation
Domain Index

13.5%

Crime Domain

Recorded crime
rates for:

Violence
Burglary

Theft

Criminal damage

Constrain
numerators to
CSP totals, create

rates then apply
‘shrinkage’

procedure to the
four rates

Factor analysis
used to generate
weights to
combine
indicators

9.3%

Barriers to
Housing &
Services Domain

Geographical
barriers:

Road distance to:
post office; primary
school; general
store or
supermarket; GP
surgery

Wider barriers:
Household
overcrowding

Homelessness

Housing
affordability

Apply ‘shrinkage’
procedure to
overcrowding

Standardise
indicators in sub-
domains and
combine with
equal weights

Two sub-domains
standardised,
exponentially

transformed and

combined with
equal weights

Barriers to
Housing &
Services Domain
Index

93%

Domain scores are weighted and combined in the proportions above
The resulting Index of Multiple Deprivation 2015 scores are then ranked

Living
Environment
Deprivation
Domain

Indoors living
environment
Housing in poor
condition
Houses without
central heating

Outdoors living
environment

Air quality

Road traffic
accidents

Apply ‘shrinkage’
procedure {not to
air quality)

Standardise
indicators in sub-
domains and
combine with
equal weights

Two sub-domains
standardised,
exponentially

transformed and
combine using
weights (0.67

‘indoors” and 0.33

‘outdoors’)

Living
Environment
Deprivation
Domain Index

93%


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/835115/IoD2019_Statistical_Release.pdf
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EXAMPLE - MULTIPLE DEPRIVATION INDEX

ilndices of Deprivation: 2019 and 2015 suitch domainto | wo | & || @ |+ | o | @] & [44] #] -
Viewing Index of Multiple Deprivation (IMD) 2015 m

Map legend

Map legend

Deciles of deprivation

. 10% most deprived

00O EEN

10% least deprived

[

https://dclgapps.communities.gov.uk/imd/iod index.html



https://dclgapps.communities.gov.uk/imd/iod_index.html
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EXAMPLE BENEFITS FOR MAPPING DEPRIVATION
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MULTIPLE DEPRIVATION MODELLING

Field Mapping &) bl Al s v Most accurate &

v Reflects social ! Aggregating Censua& Survey

3’ ¢ C)l..éjg)" (o.b.u L“g

context- characteristics - .
Ugguw Jgo 9l (o (S
relevant X Slum HHs # ST bl

96 Sw ol
Ll O AL
bdinl] 2| izl

E B EA ' : Sdaiall Oloy=l]
MAPS

across all cities

Network Data availability
Data Gaps
d V Scalableacross  V/ Local expert ™ Data Integration
cities, repeatable  (dis)agreement l"'_"’,' i

X Often divorced X Does not scale
from local context across cities

Computermodeliing -



DOMAINS OF DEPRIVATIONS Olaadl Sl

IDEAMAP FRAMEWORK

Combining Geospatial Datasets to
Conceptualize Deprivation

The IDEAMAPS approach defines
deprived areas broadly as settled
urban spaces that lack physical or
social assets which  support
healthy, safe, productive living.

dahaial) JAIN & iga

Social &
Economical
Status
SES HOUSEHO
LEVEL

By il yidiga

HOUSING

9 DOMAINS



- Domainsgte all @ilaag
—Indicator Group <365

S.ES

HOUSIN

- Crowding

- Demographics

- Social services

- Sense of freedom
- Subjective poverty
- Healthcare

- Tenure

- Education

- Employment

- Health

- Fulfilment

- Structure quality
& attributes

- Tenure

- Property type &
ownership, affordability

- Energy (lighthing, cooking
& heating )

- Water

- Sanitation

- Crime,safety, conflict

- Security

- Food security,
distribution & nutrition

- Livelihood opportunities

- Mobility

- Social capital & identity

- Stigma

- Savings & loan initiatives

- Density

- Planning

- Coverage or size of
green space

- Space between buildings

- Land cover

- Land use

- Building use or function

- Building: morphology,
use, quality

- Plot size

- Ecological diversity

- Natural: slope, flood
zone, weather

- Natural assets

- All or others

- Garbage accumulation
- Industrial pollution

- Air pollution

- Noise or smell pollution
- Water pollution

- All others

dalatal) JA)a &l diga

HOUSEHOLD

LEVEL

& e
5 )

WITHIN AREA
LEVEL

AREA
CONNECT LEVEL

by @l plisa
"w! 3 x‘

9 DOMAINS
65 INDICATOR GROUPS

- Drainage

- Roads & walkways

- Street lighting

- Transportation & traffic
- Waste managemen

- Water, sewer

- All or other

- Accessibility: financial
- Accesisibility: social
- Availability/distance:
commercial
municipal
workship
health
educational
all or other

- Access to information

- Civic participation,
inclusion & fairness

- Corruption
& accountability

- Finance & bureaucracy

- Integrated planning

- Legal & policy
frameworks
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DOMAINS OF DEPRIVATIONS
WITHIN AREA LEVEL

Crime, safety, conflict
Security

Food security,
distribution & nutrition

- Livelihood opportunities
- Mobility

- Social capital & identity
- Stigma

- Savings & loan initiatives

a.o:‘,qr.", Aol sle |l
yal

o
sl Y, 9 2y gd
Lt

ol Jaw 4059

Jas!

diggll 9 oY Jladl el
ol dewog
21 9 o9yl Whdle

- Ecological diversity
- Natural: slope, flood
zone, weather

- Natural assets

- All or others

- Density
- Planning
- Coverage or size of

green space

- Space between buildings
- Land cover

-Land use

- Building use or function
- Building: morphology,

use, quality

- Plot size

Gl bl

eabo: sy, bl
olasdll, (uilall
dpardall Jgu0)!

e

Kick-off Workshop, 12 Jan. 2021

- Garbage accumulation
- Industrial pollution

- Air pollution

- Noise or smell pollution
- Water pollution

- All others

dahial) JAls &) pdiga

- LSy

ks

- el pasdl daluwell x>

- bl g Ol

- w2V elaidl

- oI Il

- Gl dadsy

- M‘: @ﬁl“‘mll
83 92xJ1

- 02l dalad eoms

- obladl oSl

- Shall Sl

- sl pasdl dolud! x>

C kel o lolned!

- Css'af)” clazll

- oY Ui

- Gl dadsy

- (.S.“.““'": @ﬂr“‘mb
83 9=l

- o2 dalad e
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EDEAMAP
SUDAN  DOMAINS OF DEPRIVATIONS
AREA CONNECT LEVEL Adlaial) Jay y <l pdi'ga

- Apaill
- Aol g @shall - Access to information
" . 1 i - Civic participation,

- Gkl Belo) - Drainage inclusion & fairness

- 9l Ay 9 Lol gl - Roads & walkways - Corruption

- Olalsead! Byl - Street lighting & accountability

Y - Transportation & traffic - Finance & bureaucracy

- Glxmadl 9 ol - Waste managemen - Integrated planning

S| - Water, sewer - Legal & policy
- 8 ’ frameworks
- All or other
o el d e Accessibility: financial T sl dsge
- Uyl Wgga helaiz] : - oginal
3':0‘3{ . %T - Accesisibility: social “j .

- Pgdl/asluall: - Availability/distance: - dedlus 9 Jleid
L)l commercial 9 Gl anizeoll
PEN municipal Slad)l
Jak workship L bl g sl

health .t
a - Al | vil]
el educational i ijmj ? J“?NJ
ozdad all or other el pazall

Aol



EDEAMAP
SUDAN  DOMAINS OF DEPRIVATIONS
HOUSEHOLD LEVEL P ELARRA

- Crowding - ey
- Demographics - Al A
- Social services - Aslday) aladl
- Sense of freedom - A.U';JL) ol
- Subjective poverty - Al el
- Healthcare - daauall ddle
- Tenure - Qj;_ﬂd\
- Education - . - - ntiiy

S E S - Employment L) 4.!“"‘“’.'}" | - S

1 - Health &awy‘
- Fulfilment . g
- ol

|- - Sl A
- Structure quality - dgelaiay) claadll

& attributes

- A all (ubwal!
- Tenure - L;J\j ﬁ\ ‘
- Property type & - Lol Lle
ownership, affordability T

- Energy (lighthing, cooking . ) |
HOUSIN & heating ) g&u}g” ) J.“’:.j‘
- Water T
- Sanitation 29
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- Deprivation Modeling-
Khartoum State

The approach
Targeted area
Experts workshop
Indicators

Data Collection
Analysis

Developing Indicators
Maps

ady
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Deprivation . E » ldeamap Frame work
Framework i A » Experts consultation workshop
and Indicators Ty . l _ _ o
-4 S Understanding of what defines deprivation
o . Users need assessment in the experts consultation

® - .
Data Collection J @-8'@ » Existing data collection challenges and gaps .’@

—r = "® » Open data sources (OSM, EO,.)

I ® > Filling data gaps by combining digital innovations with local knowledge

| S e

Developing of
y Indicators Maps "

» Indicators maps Analysis

T 4
I o » Statistical
Weng;hng I analysis and ~e e
G e Experts s A
indicators —— fee%back Y. ‘P = |
. (£ g

pgbjAll didgs glojall laapidli Z3gali pighli

) ) Model L .:;_-?-_?’:‘;\ I‘
Khartoum Deprivation ~~ . Development/ ¥
Modellin sl
o d Deprivation Map

The Approach / v



EDEAMAP  EXPERTS WORKSHOP

SUDAN

DEPRIVATION FRAMEWORK AND
IDENTIFICATION OF INDICATORS Olaad) &l pdiga g JUa) Auaas

- Density
- Crime,safety, conflict - Planning
¥ - Coverage or size of
green space
- Space between buildings
nd cover

o3 Oyl Wil z3g0d) oadl Geadatl] dzgi 3 Oloysl @l oo dpdnt]

- Garbage accumulation

. (1]
- Ecological diversity - industrial pollution d . P & “
20ne, weather ioise or smell pollution .
- Natural assets - Water pollution . .

- All or others - All others

- Drainage

- Roads & walkways
- Crowding - street lighting
- Demographics - Transportation & traffic
- Social services - Waste managemen
- Sense of freedom - Water, sewer
- Subjective poverty - All or other
- Healthcare
-Te
~Education HOUSEHOLD - Accessibility: financial
- Employment. H - Accesi: ocial
S.E.S - Health Lilial | EVEL 8 - Availability/distance:
- Fulfilment MAPS commercial
municipal
AREA workship
- tructure quality Network health
&attributes CONNECT LEVEL educational
Il or oth
- Property type & —ellorother

ownership, affordability
- Energy (lighthing, cooking

& heating ) - Access to information
HOUSING -wae  Giae parvcanion,
- sanitation inclusion & fairness
- Corruption

- & accountability
9 DOMAINS  Finance & bureaucracy
L NNICATOR CROTE - Integrated planning
65 INDICATOR GROUPS - Legal & policy

frameworks

-




IDEAMAP

SUDAN

INDICATORS

IDEAMAPSUDAN -
According to

- Crime,safety, conflict
- Security
- Food security,
distribution & nutrition
- Livelihood opportunities
- Mobility
. o - Social capital & identity
availability of data -stigma
) - Savings & loan initiatives

- Density

- Planning

- Coverage or size of
green space

- Space between buildings

- Land cover

- Land use

- Building use or function

- Building: morphology,
use, quality

- Plot size

- Ecological diversity

- Natural: slope, flood
zone, weather

- Natural assets

- All or others

- Garbage accumulation
- Industrial pollution

- Air pollution

- Noise or smell pollution
- Water pollution

- All others

the first model of

deprivation is |:> .
developed based on

6 Domains:

- Crowding

- Demographics » R - -

- Social services [ JMY‘ G—i‘ e §A
- Sense of freedom
- Subjective poverty
- Healthcare

- Tenure

" Education HOUSEHOLD
S.E.S -huhgymen LEVEL

- Fulfilment

- Structure quality
& attributes

- Tenure

- Property type &
ownership, affordability

- Energy (lighthing, cooking

HOUSING -wa:e™’

- Sanitation

WITHIN AREA
LEVEL

JAN &) pdisa
Jakidl

AREA
CONNECT LEVEL

&) iz
aalatal h,u

9 DOMAINS
65 INDICATOR GROUPS

- Drainage

- Roads & walkways

- Street lighting

- Transportation & traffic
- Waste managemen

- Water, sewer

- All or other

- Accessibility: financial
- Accesisibility: social
- Availability/distance:
commercial
municipal
workship
health
educational
all or other

- Access to information

- Civic participation,
inclusion & fairness

- Corruption
& accountability

- Finance & bureaucracy

- Integrated planning

- Legal & policy
frameworks
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IDEAMAP

SUDAN
Pilot Project - Jabel Awlia sl gl Jua- (emadll £ g pall

2 This project held in the pilot study area (Jebel Aulia) and
IS meant to practice the earth observation practices to map
aspects of the unplanned urbanization domain along with

developing a model of deprivation, ideally to support

local / national policy making.

Jabel dulaa
Awila #45) Jua

The mini project area is located in the northern

part of the locality with total area 55 Kmz2
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IDEAMAP
SUDAN
Approach

¢ Primary Data - Field Data Collection

** Land Cover Classification

¢ Accuracy assessment

** Create first multi deprivation model

LA RERT SRR S0 100 RN SR AL AN
g

EEEFEREPEFENEENFEEREE
4
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IBEAMAP

SUDAN Results of Classification

Methods
*OBIA

*Rule-Based Image

Classification
*Accuracy assessment = 80%

Methods
*Pixel-Based
*Shallow learning

Methods
*Accuracy assessment = 94 %

Methods
*Pixel-Based
*Gusian Method

*Accuracy assessment = 93 %
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IBEAMAP

SUDAN

Model of Deprivation = Facilities & Services

O Educational Services Distance Map

Location

Legend

S
[
=g

Kilometers

Jabel Awlia Locality

ivEAMAR

Education Services Map

Health Services Distance Map

Jabel Awlia Locality

Location

Legend

i
o P
LI

iDEAMAR

Health Services Map

Worship Services Distance Map

Jabel Awlia Locality

Location

Legend
S wenry
-
-

Near:0

Worship Distance Map
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SUDAN  Model of Deprivation

O Services Distance Map 0 Regularly Flooded Area Map
o Jabel Awlia Locality Jabel Awlia Locality

ibeayar ibeayar

Services Distance Map Regularly flooded area Map 28



IBEAMAP

SUDAN MOdEI Of Deprivation Infrastructure & Building Density

G Roads Distance Map
. ] 2 (lia Locality

Jabel Awli

ibeayar ibeayar

Building Density Map Roads Distance Map
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]

- Lower deprivation level

-Higher deprivation level

240000

440000

44444

44444

446000

aaaaaaaaaa

T
aaaaaa

L3
IDEAMAP
SUDAN

T
44444

First Multi

Deprivation Model

Phase 2

Needs more development and
adding other data layers (i.e.
socio economic) to reflect an
integrated and more accurate
analysis for deprivation.
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HBEAMAP DATA COLLECTION

SUDAN
CHALLENGES WITH EXISTING DATA Gibaadl)

* Planning scheme maps does not match existing situation. Al sl ae (Gt Y dadadsl) Jalada Ll A

olas alira e clilll e Jsaall & palll
Adagioad) ddaall cullyl)

= Delay in getting data form most of targeted local data

sources

=  Working with incomplete
Cata’ 48 e ALK e libn Jell S

data affects the accuracy of
the classification of

deprived area.
da gide dailae Gl alaiuly Jeaad) Sl

Aalaadl il e 13 500SM) e vl
Alaal) ¢ 8 5ally Jalsi 31 5 Adauaall

= Working with free open
source data (eg. OSM)
consume more time for pre

processing and link to local

indicators



IDEAMAP

SUDAN

TARGETED AREA-KHARTOUM STATE

Khartoum State

ash Al 4 o ddagil) dilaial)

o5yl &g Olayll LS e g bl S
Gy OlYg ddudal 4086l JI Bag 9 zd9eS
‘LM"“ ‘édb}mﬂdw L,LC—

The project focused on mapping
deprivation in Khartoum State as a model
and aims to be applied in other states

within Sudan in the future
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SUDAN

EXTENT OF STUDY AREA-KHARTOUM STATE ash Al 4N g A yal) dilaia 3gaa

AN ol Ay puaad) (ghalial) Aplle Jaad AN g &gl Ad) AN g (Gaadaill d8agieial) dllalal) 3 gaa Baal A
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¥ IDEAMAPSUDAN - KHARTOUM STATE

{ b qp e DEPRIVATION MAPS
S B -
. - y ”‘ e List of Indicators Gl jligell A o
e Domain maps Jaddl Lil s o
=, o deprivation maps Gleoadl il ) o



EEA%@A& KHARTOUM DEPRIVATION MODEL
LIST OF INDICATORS

Education Distance to Schools Gl (e 2al
Health Distance to health services Laall 3 )all e 22l
Recreation/culture Distance to culture and recreation (clubs, parks,...)  (..«G@¥all (g2l 5il) e Sl glalid)

Jaal ¢a JuY\) Al ahld) ¢
(EREPE]

Finances Distance to financial services (banks, ATMs, ...) (. yaall o 5idl) AL glalial)

Services
Commercial Distance to commercial areas.




DEAMAP
cUDAN  KHARTOUM DEPRIVATION MODEL
LIST OF INDICATORS <) g ‘gal) daild

- Distance to police station Aoyl S e e el

=y - Availability of Street Lights & ) sl selial i
-Di iti ial el ghudl) el el
Social Hazards Livelihood opportunities Distance to employmenFtoppqrtumtles (commercial ¢ a3 3k )d—s:l u‘: S je (e 2m
& Assets Eood O er T ution s centres, Factories,..) (.
Seclaectily; o whaion Distance to markets/ supermarkets Lt Jladdl 530 s e 223l

nutrition
Mobility/Displacement Percentage of displaced people Akt Ol gl 2
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GIS Analysis

Buffer
Network Analysis

Buildings Morphometrics

Images Classification



Domains maps - Indicators Processing and Analysi.

< INPUT
Indicators data set
Education el pe 2=l
Health Zoaall 380 sl cpe 2ml)
S Recreation/culture (..ol ¢ g3 gill) dagad yill Blalial) e 2ed)
Commercial Ji=i ‘G‘Pm)(fiiﬂ;&m‘ O 22l
Finances (.8 yeall (@ gidl) At phaliall (e 2aid)
Band 1 (Gray)
+» PROCESSING & ANALYSIS E
= Data Analysis in GIS (E.g. Euclidean distance) e
= Rescale of raster (0 undeprived-1 Deprived) T

Indicators Maps

Financial Services Health Services
»

% OUTPUT = Y

Indicators maps

W

(e.g. distance to schools)

&

L/

Commercial Services

= \”J
=8

I |
LERE

e

|

Recreational Services
v -

Educational Services
-

D :

e
Hi

)




Validation of selected Indicators

= Random points - 450 points classifying
deprived and non deprived areas
based on local knowledge.

= Statistical analysis to verify the
relevance of the selected indicators
(Logistic Regression analysis).

v @) df.head()

(B Deprivation Garbage Industrial Air Noise 2?:
1] 1 0.542644 0.554459 0181000 0707781
1 0 0.792386 0.9558821 0.855071 0981333
2 1 0.092144 0652409 0105193 0395163
3 1 0.632038 0717992 0393132 0802575

4 0 0817972 0.864956 0.689074 0952408
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o

Garbage

Flash flood

Contamination

Feature Importance

Industerial Air Pollution

Noise

Feature impartance scare

20

Visualize feature scores of the features

(Garbage’)

(ndustiat) Chir)
Features

Physical hazards

Feature importance

Vegetation Density Features.

Flood

Features importance score

020

010

000

Flash Flood

Visualize feature scores of the features

Vege_Density
Features

Random Forest Vs. Experts

(Moise’)

Flood

Social hazards

Feature Importance

distance to Police food Security

Livelihood

Street Light

Features

0.4

03

0z

00

Cdist_polic,)

Visualize feature scores of the features

Cfood_secur.) Clivelincod’,)
Feature importance score

©'S_Night1.)



Domains maps - Indicators Processing and Analy5|. Domains Maps

< INPUT

Indicators Maps

“* PROCESSING & ANALYSIS

Services index

To consider the different importance of indicators, Each
indicator was assigned a weight according to experts feedback '

Il Distance to oads [l Distance to public transport [ Water ssibility (potable water network) [l Water availability (distance to public water e.g. pump) 172 p

hod ot

1 (Most Important) 6 (Least Important)

“ OUTPUT

Domains maps - The Domain map is a weighted map for all
indicators within each domain




Services index

A

Services Domain

The Services Domain considers that deprived areas often lack basic services

Feature Importance

4
3
1 . I I
0

S ]

Financial Distance to Commercial Distance to Entertainment
Health Education
Education 33.3 Ol e 2e)
| Health 26.7 dnall 3yl e el
cervices index | Recreational 13.3 (ol egol sill) g ) GLidl (o 22
oy Commercial 20.0 Jaedl (3lpul) el GH 2

" (.4 al

Financial 6.7 s AT T
iu.nusns (__l._'lu|)4a“ i.él)-\:\-“) 4&1‘-&“ OLIL‘I.A“ e -)-I-.'L“

L1 1



iniyastriciires Index Infrastructure Domain

‘ ~ The Infrastructure Domain considers that deprived areas often lack basic
1N @S T UL C LI @

fr— Features Importance

=T "R R TT IR ST B

W & & o &
{‘0 é\>¢ \(3‘0,? {'\\(ﬁ;\c ‘,‘)'@xo
< W & &
&
Main Roads 6.67
Bus Station 20.00
Infrastructures Wel IS 33 . 33
o (o)
i“m Power Lines 26.67
e Telecom 13.33




phisical hazards [ndex Physical Hazards Domain

This domain considers the existence/absence of physical hazards & assets increases
vulnerability and acts as factor of deprivation within the area

Feature importance

35

2.5

15

[y

0.5

Flash flood Vegetation Density Features Flood

Flood

Flash flood

V.Density

phisical hazard

Band 1 (Gray)
0.917173

LST

0.435036

54

0 10 20 km
| IS I



20gial azand Inde Social Hazards Domain

This domain considers the existence/absence of social hazards & assets
increases vulnerability and acts as factor of deprivation within the area

Feature Importance

4.5
4

35

3

2.5

2

15

1 i 1
Social Hazards

& Assets 0.5

: 0

distance to Police food Security Livelihood Street Light
SECUI'“Y Street Light 14.3 i.L).:JI )'SU‘L')”‘-.'H
E Police Station 14.3 ) MluLEj:ijwJ'jﬁil N
. . e = “L‘ .‘ yal j ' ¥
S Livelinood opportuntes | Livelinood e | ,‘jﬁ d
e 4
. Food secum;iags;nbuhon & | food security 28.6 ol gd il e

IS I



Contamination Index

Contamination Domain

This domain considers the existence of contamination within the area

Feature Importance

3
2.5
2
15
1
0.5 .
0

Garbage Industerial Air Pollution Noise

Air-Pollution 27.27
Industrial 18.18
Co:a:r:l::atjon Smell 9.09
Uo-m Garbage 36.36
’ Noise 9.09




Unplanned urbanization index o ,
P Unplanned Urbanization Domain

The unplanned urbanization domain considers the built-up
patterns, e.g., deprived areas lack open spaces and have
often high built-up densities.

Feature Importance

3.5

2.5

2
1.5
0.5

0

Building Density Population Building Material

[y

Band 1 (Gray)

& L0
W, Jug ; iy
¥ X S SR
=
M i
g :
] i
0.785574 & <
3 /,--1.‘. R : 3y )
e " 5
0.128542 3 ’-, Ay
3 Spbibra ¢ g i
&

0 10 20 km
L1 1




model of deprivation

Band 1 (Gray)
0.577134

0.218093

0 10 20 km
|

a

*,
o
-

. Final Model of Deprivation

** INPUT - Domains Maps

The final map of deprivation is an combination of all
Domains maps

The indicators has different importance based on local
context

The indicators were combined based on different weights
according to experts ranking/weighting

[ Unplanned Urbanization [l Services Infrastructure [ Physical Hazard & Assets [l Social Hazards & Assets [l Contamination
10

1 (Most Important) 2 3 4 5 6 (Least Important)
Unplanned Urbanization 28.6 Physical Hazards 14.3
Services 23.8 Social Hazards 9.5
Infrastructure 19.0 Contamination 4.8

“* OUTPUT _Final Deprivation Map



AOI Land Cover

RFClassification
Il Water

I Vegetation
1 Bare Soil
I Formal Settlements
I Informal Settlements

Bare soil SumUser AccUser

Bare soil

Unclassified 25 6270 0 0 0
SumProd| 863 4374 9 4021 782
AccProd | 95.9444 | 96.7993 100 96.7421 | 93.4783




IDEAMAP

SUDAN . L.
Improving the Deprivation Model
...
Satellite Image
A P g Deprivation Map

Legend

! (eprved) Deprivation Model Classification Map

0 (Not Deprived)




Ole y=xd| ,ku):u ..\3[9.'9

¢ LY oJI( yloYl dgdoedl s Bl jlie =
..) ¢ Aol
Bloy> ASYI Gloldl doused =
do g yoeall Olacicmall odd =
Gblall Calizee (§ Oloydl Jalge /Y xo gilaiwl -

model of deprivation . ‘ v

Band 1 (Gray)
0.577134

0.218093
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Infrastructures Index @

~

0024 | asllall 5 a2l

0028 S

0032 | el Ggdll ’

Domains DEPRIVATION MAP 4 , "

0941 | oLl

AGGREGATED

0947 Maall

Infrastructure Domain

130 oy ippat St
Bl A1 Ll 3 o Ji3 xSH Ayt




&

Services index

0018

Domains DEPRIVATION MAP

0.584
0616

0699 | Jle—tll sy 0

30 g St
Bl 251 Ll 31 o s 25V Amll
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Unplanned urbanization index F'N

Domains DEPRIVATION MAP

AGGREGATED 0539 | lusad

0559 | 28l sadll . . .
F— Unplanned Urbanization Domain

[SEIERENRRge e




- - . : ol s
Contamlnatlon Index {% Contamlnatlon gk} Bl
[
4 f Domains DEPRIVATION MAP .o oo, Contamination Domain
AGGREGATED o s s o




phisical hazards Index

{% Physical Hazard & Assets &ad) bl Gl

R

mains DEPRIVATION MAP

0.837 Gt oo, el

AGGREGATED

0839 | gix> daugl

0842 | ps3 plyiny ol

TP Physical Hazard Assets Domain

B A9 Ll 1 e Jus nSV SAmplt




Social hazard index E

0.011

nains DEPRIVATION MAP sl

0.720 L

AGGREGATED

] 3 0959 | Jl—alla,
£

A 30 iyt Dot

\ N S s Social Hazzards Assets Domain




Services

Bus station
Health
Educational
Financial
= Road
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THANK YOU FOR YOUR ATTENTION!



Open Discussion

e) Enter the website: www.menti.com QoA adgall ol el

Please enter the code ol Jal sl

& 44641860
€«




YOUR FEEDBACK MATTERS!

Evaluation Form
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