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дКИмϼІвЮϜTHE OBJECTIVE

The project focuseson capacity building

and training on creating and usingspatial

data and maps for areasof poverty and

deprivation using geographic

information systemsandsatellite images,

in cooperation with government

institutions and civil society

organizations.
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дКИмϼІвЮϜTHE OBJECTIVE

The goal is to create an integrated

IDeaMapSudan deprivation mapping

system that links geospatial data with

societal and economic data, helping to

understand the challenges and

opportunities associated with urban

poverty and displacement to develop

more sustainable urban planning

strategies that work on social and

economicreconstruction in Sudan.
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DEPRIVATION, A MULTI DIMENSIONAL 

CONCEPT
(2)

ƍ Deprivation modelling 
examples

ƍ Ideamap Deprivation 
Framework

ƍϣЯϪвϒϣϮϺвждϝвϼϲЮϜ
ƍϼϝАϖдϝвϼϲЮϜIdeamap



-/

 TheInternationalPovertyLines(IPL)$1.90a day

 Thenationalpovertyline

12Sudan

РтЪϝжжЪвтРтϼЛϦмϜЀϝтЦ̬ϼЧУЮϜHow can we measure Poverty?
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РтЪϝжжЪвтРтϼЛϦмϜЀϝтЦ̬ϼЧУЮϜ

 Thenationalpovertyline

дтϠсвϝК2009 м2014/2015 ̪ϤЛУϦϼϜϣϠЂждϝЪЂЮϜдттжϜϸмЂЮϜдтϺЮϜдмІтЛтсТϼЧТ

̪рϒϤϲϦА϶ϼЧУЮϜсжАмЮϜ̪дв 46.5% сТаϝК2009 пЮϖ61.1% сТаϝК2014.

мдвϼϸЧвЮϜдϜϸтϾтдϒЬϸЛвϸϸК̭ϜϼЧУЮϜпЮϖ 64.2 ́сТаϝК2020

сТ2009  ϼϸ̳ЦА϶ϼЧУЮϜ̮Ϡ1̪365.6 ϝ̯лтжϮϝ̯тжϜϸмЂϸϼУЯЮϝ̯тмжЂ

ϣϠЂжЮϝϠаϝЛЮ2014/2015 ϼϸЦА϶ϼЧУЮϜ̮Ϡ5110 ϝ̯лтжϮϸϼУЯЮϝ̯тмжЂсТХАϝжвЮϜϣтϼЎϲЮϜм4̪044 ϝ̯лтжϮсТ

ХАϝжвЮϜϣтУтϼЮϜ

ϣϠЂжϼЧУЮϜϸϸЛЮϝϠϞЂϲϣтъмЮϜ
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ЬвϜмКоϼ϶ϒЀϝтЧЮϼЧУЮϜ
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Online Training

Sudan HDI
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UNDP Human Development Reports



дϝвϼϲЮϜ̪

амлУвϸϸЛϦвϸϝЛϠцϜ

The concept of deprivation understands poverty as a 

multi-dimensional phenomena beyond income 

poverty

Households might be deprived in

terms of durable housing material or

accessto basic services(e.g., water,

education,..).

Communities might be deprived in

terms of infrastructure or availability

of open spaces.

We can argue that when several

factors of deprivation are identified

in a specificarea it will suffer from a

high levelof deprivation 16

ϸЦдмЪϦϼЂцϜϣвмϼϲвдвϸϜмвдЪЂЮϜϣвϜϸϦЂвЮϜмϒ

ЬмЊмЮϜпЮϖϤϝвϸ϶ЮϜϣтЂϝЂцϜ(ЬϪвиϝтвЮϜ̪атЯЛϦЮϜ̪..).

ϸЦдмЪϦϤϝЛвϦϮвЮϜϣвмϼϲвдвϨтϲϣтжϠЮϜϣтϦϲϦЮϜмϒϦϼТϜм

ϤϝϲϝЂвЮϜϣϲмϦУвЮϜ.

ϝжжЪвтдϒϭϦжϦЂжйжϒϝвЯЪϤЛвϦϮϜϢϸКЬвϜмКдϝвϼϲЯЮ

ϣЧАжвϠϣжтЛвдϝТШЮϺϸтϾтдвомϦЂвдϝвϼϲЮϜАжвЮϝϠϣЧм

дмЪтЙвϦϮвЮϜϼϪЪϒϣІϝІк

DEPRIVATION,
A Multi Dimensional Concept



EXAMPLE -MULTIPLE DEPRIVATION INDEX

17



The English Index of Multiple
Deprivation(IMD)

based on 39 indicators, organized
acrosssevendomains,:

18the index of multiple deprivation (IMD2019) - seven domains of deprivation

EXAMPLE -MULTIPLE DEPRIVATION INDEX

 IMD

39  
 :
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachm

ent_data/file/835115/IoD2019_Statistical_Release.pdf

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/835115/IoD2019_Statistical_Release.pdf


20https://dclgapps.communities.gov.uk/imd/iod_index.html

EXAMPLE -MULTIPLE DEPRIVATION INDEX

https://dclgapps.communities.gov.uk/imd/iod_index.html


Online Training
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ϱтЎмϦϼϝІϦжъϜсТϜϼПϮЮϜдϝвϼϲЯЮ

ϸтϸϲϦХАϝжвЮϜϼϪЪцϜ ̯ϝжϝвϼϲ

ИыАϦЂϜϤъϝϮв/ЬвϜмКдϝвϼϲЮϜсТРЯϦ϶вХАϝжвЮϜ

ϣжϼϝЧвХАϝжвЮϜϞЂϲϸмϸϲЮϜϣтϼϜϸшϜϤϝтъмЮϜ-ϤϝтЯϲвЮϜ

ϸтϸϲϦϤϝЛвϦϮвЮϜϣвмϼϲвЮϜ

ϼДжЮϜсТϤϜϼттПϦЮϜсТϤϝтмϦЂвдϝвϼϲЮϜЙвмϼвϼ

ϤЦмЮϜ

АϠϼдϝвϼϲЮϜϼкϜмДϠоϼ϶ϒ

ϣтжϝЪвϖϼтмАϦϬϺмвжАϚϜϼ϶ЮϜϣТϝЎϖϤϜϼІϔв̪ϲϦмϨтϸ

ϤϝжϝтϠЮϜ̪

ϣЯϪвϒϸϚϜмУЮАтϼ϶ϦдϝвϼϲЮϜ

EXAMPLE BENEFITS FOR MAPPING DEPRIVATION



ЙтвϮϦϸϜϸЛϦЮϜϱЂвЮϜм

аЂϼАϚϜϼ϶ЮϜϣтжϜϸтвЮϜ

ϣϮϺвжϼϦмтϠвЪЮϜ ϣжвЦϼϼмЊЮϜ

 

 

Data availability

Data Gaps

Data Integration

Data Analysis

Data Sharing

MULTIPLE DEPRIVATION MODELLING



Combining Geospatial Datasets to 
Conceptualize Deprivation

IDEAMAP FRAMEWORK

ϤϜϼІϔвЬ϶ϜϸϣЧАжвЮϜ

ϤϜϼІϔвАϠϼϣЧАжвЮϜ

ϤϜϼІϔвϢϼЂцϜ

ϤъϝϮвдϝвϼϲЮϜDOMAINS OF DEPRIVATIONS

The IDEAMAPSapproach defines
deprived areas broadly as settled
urban spacesthat lack physical or
social assets which support
healthy,safe,productive living.

Social & 
Economical 
Status



ϤϜϼІϔвЬ϶ϜϸϣЧАжвЮϜ

ϤϜϼІϔвАϠϼ

ϣЧАжвЮϜ

ϤϜϼІϔв

ϢϼЂцϜ

9 ϤъϝϮвдϝвϼϲЯЮ- Domains

65 ϼІϔвɀIndicator Group



27Kick-off Workshop, 12 Jan. 2021

- , ,
-
-  , 

-
-
-  
-
-

-
-
-
-   
-  
-
-  
-  : , , 

-

-  
-  : ,

, 
-
-

-
-  
-
-   
-  
-
-  
-  : , , 

-

 

DOMAINS OF DEPRIVATIONS

ϤϜϼІϔвЬ϶ϜϸϣЧАжвЮϜWITHIN AREA LEVEL 
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DOMAINS OF DEPRIVATIONS
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ϤϜϼІϔвАϠϼϣЧАжвЮϜAREA CONNECT LEVEL 
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- аϝϲϸϾшϜ
- ϣϠтЪϼϦЮϜϣтжϝЪЂЮϜ
- Ϥϝвϸ϶ЮϜϣтКϝвϦϮшϜ
- ЀϝЂϲшϜϣтϼϲЮϝϠ
- ϼЧУЮϜсϦϜϺЮϜ
- ϣтϝКϼЮϜϣтϲЊЮϜ
- дттЛϦЮϜ
- атЯЛϦЮϜ
- ϾϝϮжшϜ

- дϝЪЂшϜ
- ϣϠтЪϼϦЮϜϣтжϝЪЂЮϜ
- Ϥϝвϸ϶ЮϜϣтКϝвϦϮшϜ
- ЀϝЂϲшϜϣтϼϲЮϝϠ
- ϼЧУЮϜсϦϜϺЮϜ
- ϣтϝКϼЮϜϣтϲЊЮϜ
- дттЛϦЮϜ
- атЯЛϦЮϜ
- ϾϝϮжшϜ

DOMAINS OF DEPRIVATIONS

ϤϜϼІϔвϢϼЂцϜHOUSEHOLD LEVEL 



Deprivation Modeling -

Khartoum State
(A)

ƍ The approach

ƍ Targeted area

ƍ Experts workshop

ƍ Indicators

ƍ Data Collection 
ƍ Analysis

ƍ Developing Indicators 
Maps 

ƍϣтЮфϜ

ƍϣЧАжвЮϜϣТϸлϦЂвЮϜ

ƍϣІϼм̭ϜϼϠ϶ЮϜ

ƍϤϜϼІϔвЮϜ

ƍЙвϮϤϝжϝтϠЮϜ

ƍϤытЯϲϦЮϜ

ƍϼтмАϦАϚϜϼ϶ϤϜϼІϔвЮϜ
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Understanding of what defines deprivation 

ỏ Filling data gaps by combining digital innovations with local knowledge 

Users need assessment in the experts consultation
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.

EXPERTS WORKSHOP

ϸтϸϲϦϼϝАϖмϤϜϼІϔвдϝвϼϲЮϜ
DEPRIVATION FRAMEWORK AND 
IDENTIFICATION OF INDICATORS
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IDEAMAPSUDAN - INDICATORS

ϤϜϼІϔвЬ϶Ϝϸ

ϣЧАжвЮϜ

ϤϜϼІϔв

АϠϼϣЧАжвЮϜ

ϤϜϼІϔвϢϼЂцϜ

According to 

availability of data , 

the first model of 

deprivation is 

developed based on 

6 Domains: 
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Ẇ This projectheld in thepilot studyarea(JebelAulia) and

is meantto practicetheearthobservationpracticesto map

aspectsof the unplannedurbanizationdomainalongwith

developing a model of deprivation, ideally to support

local / nationalpolicy making.

The mini project area is located in the northern

partof thelocality with totalarea55Km2

ИмϼІвЮϜсϠтϼϮϦЮϜ-ЬϠϮ̭ϝтЮмϜPilot Project - Jabel Awlia
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ẆPrimary Data - Field Data Collection

ẆLand Cover Classification

ẆAccuracy assessment 

ẆCreate first multi deprivation model

Approach



Online Training

Results of Classification

36

Land cover - Accuracy assessment

Methods
*Pixel-Based

*Shallow learning 
Methods

Methods
*Pixel-Based

*Gusian Method

Methods
*OBIA

*Rule-Based Image 
Classification

*Accuracy assessment = 80% *Accuracy assessment = 93 %*Accuracy assessment = 94 %



Online Training

Education Services Map
37

Model of Deprivation - Facilities & Services

Worship Distance MapHealth Services Map



Online Training

Services Distance Map
38

Model of Deprivation

Regularly flooded area  Map



Online Training

Building Density Map
39

Model of Deprivation Infrastructure & Building Density

Roads Distance Map



Online Training
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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.

Higher deprivation level

Lower deprivation level



АϚϜϼ϶АА϶вАтА϶ϦЮϜъХϠϝАϦϦЙвЙЎмЮϜϲЮϜсЮϝ.

ϼт϶ϓϦЮϜсТЬмЊϲЮϜпЯКϤϝжϝтϠЮϜдваДЛвЊвϼϸϝ

ϤϝжϝтϠЮϜϣтЯϲвЮϜϣТϸлϦЂвЮϜ

ϼϪϔтЬвЛЮϜϤϝжϝтϠϠϼтОϣЯвϝЪпЯКϣЦϸтжЊϦР

ϣЧАжвЮϜϣвмϼϲвЮϜ.

ШЯлϦЂтЬвЛЮϜаϜϸ϶ϦЂϝϠϤϝжϝтϠϣтжϝϮвϲмϦУвϣ

ϼϸЊвЮϜ(ЬϪвOSM)Ϝ̯ϸтϾвдвϤЦмЮϜϣϮЮϝЛвЯЮ

ϣЧϠЂвЮϜАϝϠϦϼъϜмϤϜϼІϔвЮϝϠϣтЯϲвЮϜ

DATA COLLECTION

ϤϝтϸϲϦЮϜCHALLENGES WITH EXISTING DATA

Planning scheme maps doesnot match existingsituation.

Delay in getting data form most of targeted local data

sources

Working with incomplete

data affects the accuracyof

the classification of

deprivedarea.

Working with free open

source data (eg. OSM)

consumemore time for pre

processingand link to local

indicators
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The project focused on mapping

deprivationin KhartoumStateasa model

and aims to be applied in other states

within Sudanin the future

Khartoum State

ϣЧАжвЮϜϣТϸлϦЂвЮϜ-ϣтъмамАϼ϶ЮϜTARGETED AREA-KHARTOUM STATE
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ϸмϸϲϣЧАжвϣЂϜϼϸЮϜ-ϣтъмамАϼ϶ЮϜEXTENT OF STUDY AREA-KHARTOUM STATE 

аϦϸтϸϲϦϸмϸϲϣЧАжвЮϜϣТϸлϦЂвЮϜХтϠАϦЯЮϣтъмϠамАϼ϶ЮϜмсϦЮϜсАПϦϣтϠЮϝОХАϝжвЮϜϣтϼЎϲЮϜϣтъмЮϝϠ


