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= The project focuses on capacity building 5 0S8 e cuoailly @il oy Jdeog 5 bl S -
and training on creating and using spatial Ole all g jaall glalial Ladl all ¢ Auld)l cabilad) Jlantial
data and maps for areas of poverty and dcbiall LYl a4l jrall Clagleal abai aladiuly
deprivation using geographic painall Cilaliiay LpaSall Cilawsall ga sl @lldg
information systems and satellite images, |
in  cooperation with  government
institutions and civil society

organizations.
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THE OBJECTIVE £ paal) (S

= The goal is to create an integrated — (keadl @hlie by Al Jalia alli S5 8 Caagl -
IDeaMapSudan  deprivation mapping = <Ulall 4:l<al) 48)_aal) ULl by . IDeaMapSudan
system that links geospatial data with e dlly Gbaaill agd e aeluy laa cduabai®V) g dsnaiaal)
societal and economic data, helping to = Gl yiul pehil (g pmall @l 5 =535l ddad
understand  the  challenges  and e} sale) o Jaad dalain) ST (g an Laads
opportunities associated with urban sl (& (salaBB) 5 claiay)
poverty and displacement to develop
more  sustainable urban  planning
strategies that work on social and

economic reconstruction in Sudan.
Introduction
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Implementing Organizations 32a3al) Clgall
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Health Research Center
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e
1. Train a group of young professionals (TOT) to dad Il L) JAl) 5 dalial) Al Gl glaall aladind e cupxil) ]
co-create and use spatial data on deprived areas to 314, Lee daciaall Ll SlSd) Al el bl L

frame an ‘Integrated Deprivation Area Mappi
& privation Area Mapping Al (il g (5 pumall il sl Lagd

System’, to support the understanding of the )
AV, -haall Ghlia hil A auyl JelSie glgal ki 2

challenges and opportunities associated with urban

poverty. &\JJZAL.‘ASHL);J\
2. Develop a model for mapping deprivation - A8l jrall bl acl @ dpaal Joa ool dd o 48 eal) Ji5 3
Khartoum State as a study area Jarll Jalad aaa g 5 ) 8l MAT) 5 abia ac )

. Knowledge transfer and raise awareness about the T .
3 & IDeAMapSudan il clily 8as8 j0las 4
importance of geospatial data to support
decision-making and  guide  projects and

interventions.

Develop IDeAMapSudan database system
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Combine Earth Observation methods with avarlable information and community-based
knowledge to understand challenges and opportunities

9 dalial) ALl<all cila glaall
p! dmatianall Uil Lghy
g raad) A8l cilaas

Stakeholders mapping, Gap and
need analysis was conducted to
/ guide project implementation.

i Participants are selected from 3

B ministries to get the ToT and
v develop IdemapSudan.
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The kick-off workshop introduced

T el e IdeaMopSudan project to stakeholders and :,\‘, SIC LT
s o interested parties, to communicote the January
value that earth cbzervation data con 2021

bring to many aspects of urbon plonning.
development ond monitoring. The
workshop provided an opportunity fo meet,
shore ond dscuss the overoll pricrities of

sep.| 2020

March T December 2021

IdeaMapSudan.
Gap
analysis & Kick-off
Selection
of ToT workshop L(?C?l . Deprivation
: i g Training modelling
» s (Mini
P t 8Els meline s
— 020= March’2023
- . . The team worked on a mini-pilot project
Communjty to apply their knowledge. A workshop
. ° . was heid for Experts consultation
Dissemi city Traini o ey o -~_PROEC :
- i v ramnin o-design eprivation e .
nation - dialogue - Edea'napSudagn IdemapSudan . m_odellm Kenya s
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2023 implementation, sustainability, and Fie
‘ regional cross-ventilation of Yransfer ks ( \
IDeAMapSudan. Induding B s \ “
ing dissemination and stimulation of P i oppriir v
rom ministries, NGOs, local

using the developed
IDeAMapSudan framework to
neighboning countries
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)ﬁ DEPRIVATION, A MULTI DIMENSIONAL
- CONCEPT

e Deprivation modelling Oleall dada Bl
examples Ideamap sl JUa) o
e |ldeamap Deprivation
Framework
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e yadll 2 /CBial xS - yaall S L =
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The International Poverty Lines (IPL) $1.90 a day (sl &l ba =
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The national poverty line oAl Adl Jas

Figure 3.1: Poverty incidence (headcount ratio) by locality and year Figure 3.2: Poverty headcount ratio by state, 2014/15 (in percent)
80% Y 1) s 222U jaal) Ay
70% 67.7%
i 61.1% 59.5%
60% y
) 48.8%
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0% Kassala
Sudan Rural Urban
H2009 m2014/2015 | S S
Source: Based on 2009 NHBS and 2014/15 NHBPS.
D88 B gdimy Gl Gl gead) (LS) A ) ¢ 2014/2015 5 2009 (<l o 0
2 b4 . e . £ 71.8%
2014 ols 2 %61.1 N 2009 ol (& %46.5 (s ¢ sl Sl Il it g ¢, MBS enan

86:5%

2020 ple 3 764.2 N & 88 a3e Jara ¢ 35 o) sall ¢ g

L s AL L33 g Lgia 1¢365.6 = Lddll i 8 2009
o s 4044 5 4 panl) ghliall A L gin 2 8l Lgyia 5110 = A4 bd )38 2014/2015 aled dailly
Ay ) ghalial) 13
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Poverty is a complex concept and should not be reduced to just income poverty

The Human Development Index (HDI) =
5 IMENSION was created in 1990 to capture three
DIMENSIONS INDICATORS INDEX additional dimensions of needed
development: achievements in
Long and it aectaney aviatl - Lie health, education, and standards of
healthyilife ' expeta"cy e living (measured as GNI per capita)

- - Expected years of
KnOWIedge schooling « Education index

« Mean years of schooling Human Development

Index

A decent
standard of living

« GNI per capita (PPP $) « GNI index

14
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A Multi Dimensional Concept

The concept of deprivation understands poverty as a

Badaia baUAS A4N d ay claadl asgda
Jaal) s S il Yy Ay
o Aalaieal) (Kl 3l sa e A g pme ST
(L sadal) olpall Jia) dpal) leasdl ) J saa gl

D58 ol Agiall Al Cus e Aa g e Claaiaal) K5 e

multi-dimensional phenomena beyond income

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

education,..).

s gitall ilalodl

= Communities might be deprived in
terms of infrastructure or availability

of open spaces. ; ;
ol Jal se Bac Canalal LS af) it o) WiSay =

5 dakhiall Gle gall (5 giia (e 2 Sl 8 Aiea Adkaiay
dalia I aaiaall oS

= We can argue that when several

factors of deprivation are identified 3

in a specific area it will suffer froma =

high level of deprivation 16
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n MULTIPLE DEPRIVATIONS - DELHI
: »[ SOCIAL CAPITAL
: (o) T—— Social discrimination I'—> % HH in scheduled caste IMD Delhi N
. Il 0.47 -0.55 jL
M * HUMAN C'APITAI.. W 0.34-0.47 /
Ii‘ »| Education fe———1 % literate people | 1027-0.34
: > Employment' E} :::t:ﬂ
'l) - * % main workers
: + HH dependency rate
: *| FINANCIAL CAPITAL
K | Monetary situation Jo———{% HH using banking services|
‘é » Household assets F—» % HH with a scooter -
(
¢i> » PHYSICAL CAPITAL "‘\,\
: ! Source of drinking water I'_’ % HH using a hand pump .
Sanitation fo——{ % HH having no latrine
(Baud et al. 2010) >| Electricity supply p——={% HH having no electricty . - N

P ! Overcrowding |———>{% HH having little space | L =Emmmin
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There are 7 domains of deprivation, which combine to create the Index of Multiple Deprivation (IMD2019):

IMD Az Lall u\.& JAM ng-dé-iy‘ Jﬁ:jAM Income Employment Education Health

(22.5%) (22.5%) (13.5%) (13.5%)
Aess A leahall o5 ¢ Hdise 39 (e sSa

. . Measures the
Th e E N gl IS h | N d ex Of M u Itl p I e proportion ofthe Measures the proportion Measures the lack of Measures the risk of
H . population experiencing of the working age attainment and skills in  premature death and the
Deprlvatl on (I M D) deprivation relating to population in an area the local population impairment of quality of
low ficome involuntarily excluded life through poor physical
: from the labour market or mental health
. . . Supplementary Indices
based on 39 indicators, organized 2 . 0 som—
m m Crime Barriers to Housing  Living Environment
across seven domains,: (9.3%) & Services (9.3%)
) Income Income (9 3%)

Deprivation Deprivation
Affecting  Affecting

Children Older People
Index Cia
(IDACI)
measures (IDAOP)
the measures the
proportion of proportion of ) )
all children  those aged Measures the risk of Measures the physical Measures the quality of
agmno t?n15 60+ who personal and material and financial both the ‘indoor’ and
mcf;’me 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
® such as local authorities

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

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
{Guarartee)
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 Credit
families where no
adult is in 'Working
- no requirements'
conditionality
regime

SUM / LSOA total
population

Apply ‘shrinkage’
procedure to this
rate

Income
Deprivation
Domain Index

22.5%

Employment
Deprivation
Domain

Claimants of
lobseeker’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
18-53/64

Apply ‘shrinkage’
procedure to this
rate

Employment
Deprivation
Domain Index

Domain scores ranked and transformed to exponential distribution

22.5%

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
usedto 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’
procedure to 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 tothe
four rates

Factor analysis
used to generate

weights to
combine
indicators

v

Crime Domain
Index

v

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,prppp}tipns above
The resulting Index of Multiple Deprivation 2015 scores are then ranked

26 The English Indices of Deprivation 2019 - Statistical Release

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

9.3%


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

IDEAMAP

SUDAN

EXAMPLE - MULTIPLE DEPRIVATION INDEX

ces of Deprivation: 2019 and 2015 switch domain to:| wo | & || B[ 4| oo || & | 4] # | 2019m

2015 m

-
=]
Q-

Viewing Index of Multiple Deprivation (IMD)

Map legend

Map legend
Deciles of deprivation

. 10% most deprived

OJOOEEEEDN

D 10% least deprived

e w—



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

EXAMPLE BENEFITS FOR MAPPING DEPRIVATION

Shasall i jaall JLEEY) maa i s

Ul jya SY) Blalia) aaad =

Ghlidl calite & Glajall Jal o /E¥laa ¢ oUatul -

Slla Q- o) 4 HlaY) 2 gasll s Blaliall 45 jlas =

da g mall Alaaisall Masd s

ose g Sleoall Ahsiee (B Gl el & k) .

<48 ol

A alshy gl jall Loy

Capaady ol e Adlia) L Al 3 gai Ly ol AlS) n
el 21
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EXAMPLE BENEFITS FOR MAPPING

DEPRIVATION Olaall Jay A5 a5 g4t Al

SUDAN
Explore the geographical spread of
deprivation

Identifying the most deprived areas

Explore the

deprivations in different areas
Compare administrative areas (states,
localities, ..)

Identify deprived communities/people
looking at changes in deprivation over time
link deprivation with other phenomenons

Potential to develop the mapping model

(add newly identified deprivation factors,
update data, ...)

domains/factors of

Glaall A jrall HLESY) a5

Ul ya Y laliall aaas

Ghliall Caling L8 gl jall Jal se/c¥laa & Uaiud

¢ dalsall ¢ ALY M A HlaY) 2 gaall Cuwa Blaliall 45 Hl8a
ia 5 yaall Cilaaiaall aa3

Sl gl 9 e e e padl il glise (8 Ol il 8 pdaill
Al sk e jall Loy

Cudady Dl pise ddlda) Ll Al Zdga sk 4l
P |

22
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MAPPING DEPRIVATION Shaal) Jay A3

" Most of the times we do not have  Data availability

easy access to data or adequately

analysed data to reveal the complex Data Gaps A Wsgnn dpmasll Go 8B Y ¢ BV alae 3
geographic patterns of multiple P Llal) e cadll ol J<a aibilal)l Jdas ) el
deprivation el Gla jall 3aaaall 4080 jaal)

= Using GIS & EO to Map Deprivation - Data |ntegrat|0n A N) Ma) it g 48 gall clagleal) kil aladic) s
Open data combined with FOSS

could be a solution to overcome the ALYl Aa giad) Sl 588 Ol (S - Glasad) By Al
challenges of data gaps, integration (FOSS)radl  dagide  dpladll  maldl
and analysis but capacity

=

development is required to utilize
such new aplid<iebristeitlys iavellimias Data Sharing iy ehat 19 ¢ JalSill g cnlibnll ¢l gad biaad e calaill U

sources.

23



IDEAMAP

SUDAN

MULTIPLE DEPRIVATION MODELLING

USA-\-\ Yo« C'_s\ﬁj}“ (Jau ‘_g.
BIREAET I d)—:é)” oo
) Y T Y PG Y P B YA
S
sdiaall Al aldl Lalaiyl

222l (jla yall

: : L) asal) Jaif A1)
Field Mapping s S e v Most accurate & v Reflects social
context- characteristics

relevant X Slum HHs #
X Does not scale slum areas

across all cities

IDEA
MAPS

Network

Data availability
Data Gaps

Data Integration

fl v Scalableacross v local expert |
cities, repeatable (dis)agreement 1' 48

B X Oftendivorced X Doesnotscale [ . .t.‘.‘ : g Data Sharing
§  fromlocal context  across cities \ B e —

Computermodelling -
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IDEAMAP FRAMEWORK

Combining Geospatial Datasets to
Conceptualize Deprivation

ddhiall JAN &l pdisa

WITHIN AREA
LEVEL

SES HOUSEHO _
LEVEL

Byud) il yidiga

AREA
CONNECT LEVEL

ddlatal) Jay y ) ydiga

HOUSING 9 DOMAINS
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IDEAMAP FRAMEWORK

Combining Geospatial Datasets to
Conceptualize Deprivation

Domains -ok_all ¥l g
Indicator Group— _~i» 65

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 &) pdiga

S.ES HOUSEHO _
LEVEL

) &) i ga
CONNECT LEVEL
ORRINPEPETS

HOUSING

9 DOMAINS
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WITHIN AREA LEVEL

Crime,safety, conflict
Security

Food security,
distribution & nutrition

- Livelihood opportunities
- Mobility

- Social capital & identity
- Stigma

- Savings & loan initiatives

DOMAINS OF DEPRIVATIONS

ke ) i, Aadhad) | day )
oY)

SEsl, A8 ol
Ll

) S 02 4

Jail

Q9ed) 5 sy Jlal) gl
) dawa g

JAN) 5 pa g Al Gl il

- Ecological diversity

- Natural: slope, flood
zone, weather

- Natural assets

- All or others

) o

Ghlia, jlaady) : b
Olal]  ual)
dayall J gua¥)

s Al

Kick-off Workshop, 12 Jan. 2021

dahaial) JA1 il disa

- 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

- daugy

- Lagdadsl

- gl il Aalual) ana

- el O claleal)

- ) sl

- A Pl

- el i

- Aaladia) Ady oS5 Al
52 gad)

- gAY dakid FEEN

- Garbage accumulation
- Industrial pollution

- Air pollution

- Noise or smell pollution
- Water pollution

- All others

- il as)

- Slall &l

- gl _adl) dalisal) PEEN

- ) G clalal)

- ‘f'AJY‘ fvw\

- oAy i)

- el il

—Aaladla) ddy oS5 Al
52 gad)

- say) dalad PN
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AREA CONNECT LEVEL Adlaial) Jay y <l i 'sa

- pall)
- a5 @k - Access to information
- Gkl ssla) L - Civic participation,
Df | Drainage inclusion & fairness
- sl AS g Cdlal gl - Roads & walkways - Corruption
SR FON (I JTRY - Street lighting & accountability
- Transportation & traffic - Finance & bureaucracy
- ol 5ol - Waste managemen - Integrated planning
- A - Water, sewer - Legal & policy
! frameworks
- All or other
- Ll Jsa sl A gg S - claghall g gl 4l g
- Lelda): Jsasll A ggm - ﬁccesgpbl!:jcg; ﬁnapilal L el dablue g Lt
 Adlall/ b ). - Accesisibility: socia . . .
i [25 - Availability/distance: i"m\‘” ¢ “.M

bl commercial - Asulaall g sbedl)

(e municipal - A B gl g Jagalll]

Jad workship - Jalsiall Jagadsl)

. health I * IRt OUR VWA

. educational A Al
paal all or other =
s A 28
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S.E.S

HOUSIN

DOMAINS OF DEPRIVATIONS

HOUSEHOLD LEVEL

- 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

9 deladiay) Al
Aoty

B_py) <l puiga
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A Deprivation Modeling-

Khartoum State

e The approach

e Targeted area

o EXxperts workshop

e Indicators

e Data Collection

e Analysis

e Developing Indicators
Maps
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Deprivation @ . » Ideamap Frame work
Framework Er - » Experts consultation workshop
and Indicators i B/,Tl Understanding of what defines deprivation
. = . Users need assessment in the experts consultation
®
Data Collection @ Q,@ » Existing data collection challenges and gaps . @
P | @Q » Open data sources (OSM, EO,.) ,
] ® > F|I||ng data gaps by combining digital innovations with local knowledge
I .:::- s r' ‘M
Developing of ¢, » Indicators maps Analysis
“"Indicators Maps iy '& 4
1 ¢
| o > Statistical
Weighting analysis and
indig::tors =i
mmmE feedback
dghbjAll didgs glojall lnypidli Zigali pighi g
Khartoum Deprivation B Developmeny
Modellin d Deprivation Map

The Approach 4 v



IDEAMAP

SUDAN

TARGETED AREA-KHARTOUM STATE

Khartoum State

ash Al 4N g - ddagia) ddlaial)

ash Al AN 5 Glajall Iy as e g g pdall S
o Al Y g ainh AlKal Il Giagy 5 saiS
Jaiaall A ()13 gl (5 gune

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

4N ol 4y puaald) ghaliall Apdle Jads Al g a gk ) AN g0 (Gaadaill ddagrioial) dilatal) 3 gaa yaasi ol
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IDEAMAP

SUDAN

S.E.

(%}

HOUSING

- Crime,safety, conflict
- security

- Food security,
tribution & nuts
- Livelihood opportunities
- Mobility
- Social capital & identity

- Ecological diversity

- Natural: slope, flood
zone, weather

- Natural assets

- All or others

- Crowding
- Demographics
- Social services
- Sense of freedom
- Subjective poverty
- Healthcare

- Tenure

- Education

- Employment

- Healt

- Fulfilment

HOUSEHOLD

LEVEL

- Structure quality
&attributes

- Tenure

- Property type &
ownership, affordability

- Energy (lighthing, cooking

®
=
H

- Water
- Sanitation

IDEA
MAPS

Network

WITHIN AREA
LEVEL

- Garbage accumulation
- Industrial pollution

- Air pollution

- Noise or smell pollution
- Water pollution

- All others

EXPERTS WORKSHOP

DEPRIVATION FRAMEWORK AND

IDENTIFICATION OF INDICATORS Olaadl & piga g JUa) Laad

- Density
- Planning
- Coverage or size of

dde a3 lejall adl & =3 gall laall Gadaill daas 6 5 Glaadl &l phige paasl =

- Building: morphology,

use, quality

c\JA;j\uAJJ.c taz\ﬁ)sma.&))

- Drainage

- Transportation & traffic
- Waste managemen

- Water, sewer

- All or other

workship
health

educational
all or other

- Access to information

- Civic participation,
inclusion & fairness

- Corruption
& accountability

- Finance & bureaucracy

- Integrated planning

- Legal & policy
frameworks

CONTEXY

L
]
N - 4 ——
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EAMAP

SUDAN

According to
availability of data,
the first model of
deprivation is
developed based on
6 Domains:

S.ES

HOUSIN

IDEAMAPSUDAN - INDICATORS

> R

- 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

- Crowding

- Demographics

- Social services

- Sense of freedom
- Subjective poverty
- Healthcare

- Tenure

- Education

- Employment

- Health

- Fulfilment

HOUSE
LEVEL

- Structure quality
& attributes

- Tenure

- Property type &
ownership, affordability

- Energy (lighthing, cooking
& heating )

- Water

- Sanitation

By) il g

HOLD

WITHIN AREA
LEVEL

JANA &l pdisa
dakaial)

9 DOMAINS
65 INDICATOR GROUPS

{}

{}

CONNECT LEVEL -

- 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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EBEAMAP DATA COLLECTION

SUDAN
CHALLENGES WITH EXISTING DATA Glaail)

= Planning scheme maps does not match existing situation. Sl aa sl Gt Y Jaudadill Jabad s Lail ja

" Delay in getting data form most of targeted local data l Baa (e cilibdl e s LAl
sources . .
Al dalaall bl

Caiat 48y e 4SS e bbby Jeell fis
Ay ) dalaiall
|

Gagie dulae clly aldiul Jeedl ellging
Aalleall Chll e 1 3e (OSM i) Haadll
w\ C'_i\).mydb .L:\_):UYU M\

=  Working with incomplete

data affects the accuracy of

the classification of
deprived area.

" Working with free open

data (eg. OSM) consume
more  time for  pre
processing and link to local

indicators



" IDEAMAPSUDAN - KHARTOUM STATE
DEPRIVATION MAPS

-

A

e List of Indicators Gl ydisall AiE o
e Domain maps daadl Lil 5 o
. e deprivation maps Olesall kil A



IDEAMAP

SUDAN

Services

KHARTOUM DEPRIVATION MODEL

LIST OF INDICATORS

Education
Health

Recreation/culture

Commercial

Finances

Distance to Schools
Distance to health services

Distance to culture and recreation (clubs, parks,...)
Distance to commercial areas.

Distance to financial services (banks, ATMs, ...)

oeol) e 2l
T all 28 ] e el
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ﬁgEﬁgﬂj@Aﬁ KHARTOUM DEPRIVATION MODEL
LIST OF INDICATORS ) i ‘gal) Aaild

Natural Hazards - Flooded

Distance to flood areas Clilalall ghlic ge el
- Areas
Physical Hazard
& Assets : i et
Natural Hazards - Flash Flood Flash flood water accumelation areas e olie aend 3lalis
AT aszit‘.::rVegltatlon Absence of vegetation cover Sl plail) 480K e 22l
SeTunty - Distance to police station o ) SH ye (e el
- Availability of Street Lights g )\ sl selal jigi
- Di iti i Gy jladll i) | ga g 5SH e e axd)
Social Hazards Livelihood opportunities Distance to employmentoppqrtunltles (commercial ¢l 3k )daf-‘ g2 A S e e 2
8 Assats centres, Factories,..) (..l=sl
Eood secu;g;ig:)s:nbutlon & Distance to markets/ supermarkets )l Jadl 5 31 s e 22
Mobility/Displacement Percentage of displaced people dslaially s Ul Sl 4
Air pollution Air pollution ol sell &5l
Indust. Pollution Industrial Pollution (Distance to industrial areas) (Reliall ghiid) e aadl) eliall & k)
3 pall Cillan (e 2eall) <) ) gl
Contamination Smell pollution Smell pollution (Distance to sewage plants and land fills) e (i ius. ,) —CJ”L“‘ =t
Garbage accumulation Garbage accumulation (Distance to the land fills) (sl BlSe e 2all) Aaladll oS 3
Noise pollution Noise pollution (distance to city centres, mainroads,...) (..¢wt )l g ) o8l e 22ll) el & gl
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Domains maps - Indicators Processing and Analysis . Indicators Maps

< INPUT
Indicators data set
Education coohal) e 2zl
Health aall Byl e 2mal)
— Recreation/culture (.l ¢ g0l 5ill) Aagad il Blaliall (ha 2adl)
ervices - — .
Commercial Jadl ‘u‘yY‘)(j;':;‘-ﬁ:“ﬁhu‘ O 22l
Finances (.l pall (@ gall) L) il e sl
Band 1 (Gray)
< PROCESSING & ANALYSIS
* Data Analysis in GIS (E.g. Euclidean distance) |
= Rescale of raster (0 undeprived-1 Deprived) R

< OUTPUT ‘

Indicators maps

(e.g. distance to schools)




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()

G Deprivation Garbage Industrial Air Noise 2/:
0 1 0.542644 0.554459 0.181000 0.707781
1 0 0.792886 0.988821 0.855071 0.981333
2 1 0.092144 0.652409 0.105193 0.395168
3 1 0.632038 0.717992 0.393132 0.802576

- 0 0.817972 0.864956 0689074 0.952408



Domains maps - Indicators Processing and Analysis . Domains Maps

< INPUT
Indicators Maps

< PROCESSING & ANALYSIS

To consider the different importance of indicators, Each .

Services index

indicator was assigned a weight according to experts feedback '

Il Distance to main roads [l Distance to public transport [ Water accessibility (potable water network) [l Water availability (distance to public water sources, e.g. pump) 12 p
10

| I

0
5 6 (Least Important)

1 (Most Important) 2 3 4

< OUTPUT

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




Services index

Services Domain

® The services domain considers that deprived areas
often lack basic services.

Feature Importance

6

5

a4

3

2

1 |
. B

Financial Distance to Commercial Distance to Entertainment
Health Education
.
Education el (e 2l
- Health sl (38 Hall e 22l

services index

All Services index

BTl ) Services Recreation/culture (..Ml ¢ gl 5ill) Aagad il glalidll (he 2aill
) Sl ¢(3) gu¥) 4 jladll ghalidl pe 2adlf
Commercial Sls) = . Gl e
(EREPIEN
0.005726
0 10 20km Finances (Q\A\J.a.“ uﬂ).u.“) Zﬂ-“.n.“ éb\.\.a.“ (e Ja.l.“

| S |



Infrastructures Index

Infrastructure Domain

® The infrastructure domain considers that deprived areas
often lack basic infrastructure.

Features Importance

Infrastructures




phisical hazards Index

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

25

15

-

0.5

Flash flood Vegetation Density Features Flood

phisical hazard

Band 1 (Gray)
0.917173

0.435036

0 10 20 km
I I—



social hazards

Band 1 (Gray)
0.995119
0.00118
0 10 20 km
I —

Social hazard index

A

Social Hazards Domain

® This domain considers the existence /absence of social

hazards & assets increases vulnerability and acts as factor

of deprivation within the area

Security

Livelihood opportunities

Food security, distribution &
nutrition
Mobility/Displacement

Feature Importance
4.5
4

3.5

3

25

2

Social Hazards L2
& Assets . I I

0.5

0

distance to Police food Security Livelihood Street Light
- Distance to police station Aol 58 e e 22l
- Availability of Street Lights & )\ sl Belial i
- Distance to employment opportunities (commercial ¢ adll ghlidl) Jeall ja @ S je e 223l
centres, Factories,..) (..l
Distance to markets/ supermarkets Al Jadl 5 (8 s Cpe 22l

Percentage of displaced people Aalaiddly cpa 5Ll LS A



Contamination Index

. &g A

Contamination Domain

® This domain considers the existence of contamination
within the area

Feature Importance

as
& 4
l"/ 35
3
25
2
‘Y 15
' 1
- m
0

Garbage Industerial Air Pollution Noise

Contamination

Band 1 (Gray)
38

0.9647.
0
20 km

0 10
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Unplanned urbanization index o .
Unplanned Urbanization Domain

e

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

unplanned urbanization

Band 1 (Gray)
0.785574

0.128542

0 10 20 km
IS E—

Feature Importance

3
25
2
1.5
1
0.5
0

Building Density Population Building Material




model of deprivation

Band 1 (Gray)

F 0.577134
L 0.218093

0 10 20 km
I E—

P

Yy

3- 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

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

1 (Most Important) 2 3 4 5 6 (Least Important)

< OUTPUT

Final Deprivation Map
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¢ Aglaal) ¢ il glf) A ey 3 gaad) uua (glalial) 45 jEa =
(..

Lla s sy ghaliall aaad

daa g aal) Claainal) Laas

Ghlial) Calida A (e all Jal g /o g0kt =

model of deprivation

Band 1 (Gray)
0.577134

0.218093
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Olaad) Jay A0 35 8
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Services index Ola_ad) Jay JA5 4 68

Olaall I pal) JLEEN) puag
¢ Aglaal) ¢ il glf) A ey 3 gaad) uua (glalial) 45 jEa =
(..
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THANK YOU FOR YOUR ATTENTION!
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Aol cildaa 5,88 ) duud : adl (2-8-2)
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Olaald) Jay jA0 4d) g8

AN A cllaaddl aual) ualill Al daadd) 3800 4w (9-8-2)
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iy il
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2017 bl i
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IDEAMAP

SUDAN

Data Source |

- Slum Area was Determaied

beised sriclocal Jod . [ Study Area
ased on local Knowlodege o
IDeAMapSudan Team 3 stums 0 7.5 15 km

- Google Satellite Google Satellite Pt

Legend
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