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= The project focuses on capacity building g ps5 de Coydilly OhUd by e g9l 35 =
and training on creating and using spatial a3l 3ble ksl 9 4O UL Jlesiaw
data and maps for areas of poverty and I3 adlyiodl Oleglasll el pluseiwl Oloyelly
deprivation using geographic g Sl Olugall ao Oglaill @3y drcliuall HLadYI
information systems and satellite images, el paiomall lalaiag

in  cooperation  with  government
institutions and civil society

organizations.
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SUDAN
THE OBJECTIVE £9 wial)

= The goal is to create an integrated Oyl Gble Jayysed Joie alal (19S5 g0 Bugll -
IDeaMapSudan  deprivation mapping = 4ol ddlasdl @bl s plDeaMapSudan
system that links geospatial data with 0gd e delun boo cdobaiBly damsismall ULAIL
societal and economic data, helping to pokil  Gaaxdl el dksell oyally bl
understand  the  challenges and  dsle] e Joad doldiwsl ST (G Jaddass ol il
opportunities associated with urban Ol gud! (§ $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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Implementing Organizations saaial) Clgall

ITC

UNIVERSITY
OF TWENTE.

- A gl Al pand) dpalil) dalaia lall ga- (i g Aaala
SUDTT . .
Faculty of Geo-Information Science

and Earth Observation

African Population and
Health Research Genter
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Beneficiaries O sl Implementing Organizations 323al) Cilgal)
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MINISTRY OF SOCIAL DEVELOPMENT | ﬁ!E .Tc
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iy Nichiadgs o July|2022 IDeAMgpSudan
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‘ uh‘- gﬁ)dﬁl
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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 ULy Bueld joglal

YWOEKIETG
R S e
~

from ministries, NGOs, local
authorties and community
representatives

Aol Jg> ddymall Ji5
Adl izl Wbl uelgd -

it Joall lalas a9 g

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

as! Jollin 3503 yaglas
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How can we identify vulnerability and deprivation?

what is Poverty &l 4o L =

Jodl yaa)l Jas- s

The International Poverty Lines (IPL)

o e o $1.90 ada

ulﬁ: %“‘5 (W e I ml g‘“@ y
Gﬁﬁ‘ﬁd\b m

i |1 1 . The national poverty line
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The national poverty line
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Figure 3.1: Poverty incidence (headcount ratio) by locality and year ure 3.2: Poverty headcount ratio by state, 2014/15 (in percent)
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Sudan Rural Urhan

46.5%
25.3%

H2009 W2014/2015

Source: Based on 2009 NHBS and 2014/15 NHBPS.
e (22009 52014/2015 88 A ¢ gdimy ) Gila gaal) GlSaal) dpaa candli ) ¢
Cr ¢ bl Al Jad ciald 6] «46.5% ale 82009 N61.1% ale (82014,

) &1 A8 axe Java o s o) 3all (e 9642 ale B 72020

-~

U sies 28l Gila s 00 365.6 <1 ikl bd ,82009
Gsim 3 AL g2ia5110 = Al ki ,082014/2015 alad dswilly
il (shliall 8132044 4 54y pdaal) ghlia) b

Y sl en ally jal] Apsd

North Darfur,
71.5%|

West Kordofan
71.8%

{South Kordofan}
8615%
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A Multi-dimensional Concept ey} danda a ggle

ol sl e axds Y slagl Badate 5,008 yas Oloyl pggae @
The concept of deprivation understands poverty as a multi-dimensional

phenomena beyond income poverty

DIMENSIONS

1 { Long and ] Sige

healthyélife PR
S

?5"":'3‘ Knowledge ]
HDI

Human Development

] Index

13
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A Multi Dimensional Concept

S dsasll e dagyaa ) S @
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D) Jasdl b ey

® Households might be deprived in terms of durable housing material

or access to basic services (e.g., water, education,..).
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Money
/ TW1
= When several factors of th ﬁ}

deprivation are identified in a
specific area it will suffer from a
high level of deprivation .

Relationships
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= When  several factors of
deprivation are identified in a
specific area it will suffer from a
high level of deprivation
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Relationships
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DOMAINS OF DEPRIVATIONS
IDEAMAP FRAMEWORK

Combining Geospatial Datasets to
Conceptualize Deprivation agl AISal) 48 aad) clibu) G aand)

Cilaad)

HOUSEHOLD
LEVEL

- (Source: Abascal et al., 2022) 7 DOMAINS
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EXAMPLE - MULTIPLE DEPRIVATION INDEX

* SOCIAL CAPITAL

MULTIPLE DEPRIVATIONS - DELHI

T—' Social discrimination

fo——={% HH in scheduled caste

* HUMAN CAPITAL
&

IMD Delhi

I 0.47 - 055
I 0.34-0.47

I
n
d
e
X

| O
|
M
u
1 »| Education P—— % literate people
t
i »| Employment
Pl f
I »| % main workers
e
D + HH dependency rate
e
[} *»| FINANCIAL CAPITAL
r ®
i » Monetary situation fo——={% HH using banking services|
v

\ : »| Household assets P—> % HH with a scooter
i
o » PHYSICAL CAPITAL
n @
S » Source of drinking water P—O % HH using a hand pump

Sanitation I’—* % HH having no latrine
»| Electricity supply | % HH having no electricty
(Baud et al. 2010) P
o ——| Overcrowding |-—-| % HH having little space I

|0.27-0.34
[ 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 . . o £
IMD sudiall §ley=l) L,,SJ’}L’U}" J""’j‘““‘ (22.5%) (22.5%) (13.5%) (13.5%)

dapw (3 lgardald @5 ¢ 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
. (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
® 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%

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
18-53/64

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 noor
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 to the
four rates

Factor analysis
used to generate
weights to
combine
indicators

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

IDEAMAP

SUDAN

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.qgov.uk/imd/iod index.html



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

IDEAMAP Gl sl Jay 33 i 5l ALk

SUDAN

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 ‘_3

context- characteristics - .
Ugguw Jgo gl (1o oSS

relevant X Slum HHs # ST bl
X Does not scale I ded=s ol bl I

gs S LU
Ll O AL
REIN) VeI EES]

EBEA ‘ : sdaiall Oleysel)
MAPS

across all cities

Network Data availability
Data Gaps
1  Scalable across Vv 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

Clibad) Gl gana (i aand)
Olaadl agdl Ailal) 481 pall

- Domainsgle all &¥lasg
—Indicator Group <565

dabhatal) JAla & e

WITHIN AREA
LEVEL

S.ES HOUSEHO,
LEVEL

Bl &l i 5a

HOUSING 9 DOMAINS
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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

oaadl Jaw 4059

Jas!

Lggll 9 Sl JWl uly
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, ol
Olasdll, (uilall
dpaidall Jguo)!

e

Kick-off Workshop, 12 Jan. 2021

- Garbage accumulation
- Industrial pollution

- Air pollution

- Noise or smell pollution
- Water pollution

- All others

dahaial) JAly &) pdiga

- Ay

C laba

- sl pasdl doluedl e

- bl g Ol

- w2V elaidl

- oI Il

- Gl dadsy

- M‘: ‘U:‘ﬁi“'m!r
CRPE ]

- )Yl dakad eom>

- obladl oSy

- Sluall &gl

- sl gasdl dolu! x>

C el o lolned!

- Css'af)” clas)l

- oY Ui

- Gl dadsy

- (.S.“.““'": 45:’3S314’°|m!;
Rye ]

- ubﬁ"w(w.v-
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AREA CONNECT LEVEL Adlaial) Jay y <l pdi'ga

- padll
- Al g @shall - Access to information
" . 1 i - Civic participation,

- Gkl Bel) - Drainage inclusion & fairness

- 9yl S 9 ol gall - Roads & walkways - Corruption

- Olalsead! Byl - Street lighting & accountability

Y - Transportation & traffic - Finance & bureaucracy

- Glmall g ol - Waste managemen - :.r;tgeaglr;t:glﬁzlsnning

- G :‘;rzirgﬁger frameworks

- Jyed dggw i Wb Bty » - Jgegdl dggw

- | & gguor Lsloiz] - Accessibility: financia Lo alaall

3':0‘3}.. . L.ﬁ; - Accesisibility: social “j .

B ke : - Availability/distance: - dedlus 9 Jleid
Lyl commercial 9 Gl anizeoll
PEN municipal Slad)l
i :forlk?]hip L el g Sl

ealt h
a4 - dbl | vil]
atad educational " J:%J&J ? J“?M‘
Erdad all or other oSl paall
o3 - bl g olwled! 33
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HOUSEHOLD LEVEL B_y) ) i g

- Crowding -y
- Demographics - Al A
- Social services - Aslday) aledl
- Sense of freedom - A.U';JL) ol
- Subjective poverty - Al el
- Healthcare - daauall dde
- Tenure - Oﬁ‘
- Education - . - - ntiy

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

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

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

& attributes

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

- Energy (lighthing, cooking . ) |
HOUSIN & heating ) g&.ﬁu;” ) J.“’:.j‘

- Water T

- Sanitation 34
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Mapping Multilevel Deprivation -
e Khartoum Case
Indicators and Data Collection



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
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TARGETED AREA-KHARTOUM STATE

Khartoum State

ash Al 4 g ddagial) dilaial)

pobysdl &5 Oloydl Jayss e g el 55)
Gy OlYg ddudal 4086l JI Bag 9 z39eS
Judiuall ‘3 Qb}wJ\ S o ULC

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

37
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EXTENT OF STUDY AREA-KHARTOUM STATE ash Al 4N g A yal) dilaie 3gaa
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S.ES

HOUSING

- Mobility

- Crime,safety, conflict

I capital & identity

igma

- Ecological diversity
- Natural: slope, flood

zone, weather
- Natural assets.
- All or others

- Crowding
- Demographics
- Social services
- sense of freedom

- Subjective poverty

- Healthcare

“Tenure

“Edueaton HOUSEHOLD
- Health toial | FVEL

- Fulfilment

- Structure quality
&attributes

- Property type &
ownership, affordability
- Energy (lighthing, cooking

®
=
H

- Water
- Sanitation

Network

9 DOMAINS

65 INDICATOR GROUPS

nd use .
- Building use or function
- Building: morphology, < ¢ .
use, quality
- Plot size °
o

- Garbage accumulation
- Industrial pollution

EXPERTS WORKSHOP

DEPRIVATION FRAMEWORK AND

IDENTIFICATION OF INDICATORS Slaadl &l pdiga g jUa) aas

- Density
- Planning
- Coverage o size of

green space

- Space between buildings

nd cover

| a5 Oloydl Oldge Wt

r pollution

shasdl e sde ae &,SWa3 Lyg die @3 Olay=e)

- Drainage
- Roads & walkways

- Street lighting

- Transportation & traffic
- Waste managemen

- Water, sewer

- All or other

- Accessibility: financial
ocial
- Availability/distance:
commercial
municipal

AREA i
CONNECT LEVEL Camemtional

|_all or other

- Access to information
- Civic participati
inclusion & fairness
- Corruption
& accountability
- Finance & bureaucracy
- Integrated planning
- Legal & policy
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e
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IDEAMAP

SUDAN IDEAMAPSUDAN - INDICATORS

crime saery confict
According to E> -:‘:hwdtg‘n
availability of data, e e
the first model of
deprivation is |:> .
developed based on

6 Domains:

- 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

- Garbage accumulation
- Industrial pollution

- Air pollution

- Noise or smell pollution
- Water pollution

- All others

- Ecological diversity

- Natural: slope, flood
zone, weather

- Natural assets

- All or others

WITHIN AREA
LEVEL

- Drainage

- Roads & walkways

- Street lighting

- Transportation & traffic
- Waste managemen

- Water, sewer

- All or other

JAN &) sdiga
JAkidl

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

AREA
CONNECT LEVEL

&) e
sl tal -E,U

9 DOMAINS
65 INDICATOR GROUPS 40



HBEAMAP DATA COLLECTION

SUDAN
CHALLENGES WITH EXISTING DATA Gibaadl)

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

olas alire e clilbll e Jsaall & palll

A8agual) dalaal) culilul)
? Catia’ 48 e ALK e lilbn Jell S
|

= Delay in getting data form most of targeted local data

sources

=  Working with incomplete

data affects the accuracy of

the classification of
deprived area.

" Working with free open

Ay yaall Aalaidl

iagiie Aglae bl alodiuly Jeall @llgin
Aalaadl S8l e 15340SM) - Jia( Dl
@;A\ U'_m\)u}d\_\ Lﬁ)ﬁ(\j M\

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

indicators



EEA%@A& KHARTOUM DEPRIVATION MODEL
LIST OF INDICATORS

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

Jadl (sl JmY|) Al gl ¢
(RPN

Finances Distance to financial services (banks, ATMs, ...) () peall o giall) Gl glalidl

Services
Commercial Distance to commercial areas.




DEAMAP
cUDAN  KHARTOUM DEPRIVATION MODEL
LIST OF INDICATORS <) g ‘gad) 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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Mapping Multilevel Deprivation -

Khartoum Case




Domains maps - Indicators Processing and Analysi.

Indicators Maps

< INPUT
Indicators data set <l§edl CUlo
Education ol e 2=l
Health Zoaall 380 5l cpe 2ml)

Recreation/culture (.eaal) ¢ g 5ill) dagad i) Bhalidl) e 2add)
Jlaal céija.ny‘) L)l alhliadl e aadl)

Services

Commercial

(Al
Finances (..l yeal) @l gidl) ALl phaliall (he 2ad)
“* PROCESSING & ANALYSIS E’g
= Data Analysis in GIS (E.g. Euclidean distance) Ko
= Rescale of raster (0 undeprived-1 Deprived) T

X OUTPUT

Indlcators p Gk dasly> $

(e.g. distance to schools)

288¢E
i5aE8t

T

1:




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




Domains maps - Indicators Processing and Analy5|. Domains Maps

“ INPUT
Indicators Maps Oyl Ol 450 Jaldlys
“* PROCESSING & ANALYSIS
p) pAl) lBlatl g pdiga JSU ()59 Copand ol 288 ¢ jihiga JSI ABNAY Araadl A

To consider the different importance of indicators, Each indicator was assigned

Services index

-~

a weight according to experts feedback

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

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

< OUTPUT
Olayoell Ylea Jallys- ws Jlame S5 S0 Ol igall e dlasys- (o
OVl

Damainec manc - The NDNamMmain man ic 2 woichted man far all inAdicatAare within earch AAamain

N



Services index , ,
Services Domain

L) clasdl) ) st Le LGS dag aal) (ghliad) off clasdd) Jlaa ey
e The services domain considers that deprived areas often lack basic services.

Feature Importance

6
5
4
3
2
. N I
0
Fimancial Distance to Commercial Distance to Entertainment
Health Education
Education 33.3 oe el e 2a)l
_=:; - -2 .
services index Health 26.7 Laall (38 jall e 2anl)
All Services index
gend 1 (Gray) ilaaldl ¢ ) gill) dugad yill Blalinll pe amall
Hmm Recreational 13.3 (& (63 5) S i GRUA G 2n,
Sl ¢(3) V1) D jlatl) BhUL (ja 22l
Commercial 20.0 L sl
iu.nasﬂs (-- = )=
o 10 20km Financial 6.7 (__L;,w,_)mu “31)3__.15) AL shUad) e sl
[ N




infyastracaires: Index Infrastructure Domain

o) i) i) ) S L Qe A g el (3bial) o Aial) Al Pl ying

® Theinfrastructure domain considers that deprived areas often lack basic

infrastructure.
Features Importance

‘-;_,
= T = N Tt = ;e ;
‘z& _

Main Roads 6.67

Bus Station 20.00
Infrastructures '

Infrastructures
Band 1 (Gray)

0.708917

0.009342
0 10 20 km
| I E—

| wells 33.33

‘| Power Lines 26.67

| Telecom 13.33




phisical hiazards Index Physical Hazards and Assets Domain

3929 Jlaall 13 iny/ e M n Jal g At ki 352 9 20
dalatall JA1 e JalaS Jang g izl

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

Feature importance

3.5
25
1.5

1
0.5 .
0

Flash flood Vegetation Density Features Flood

phisical hazard

Band 1 (Gray) Flood 42.86
0.917173
Flash flood 28.57
0.435036 V.Density 14.29
0 10 20 km
[ R LST 14.28



Soclal hazand ncex Social Hazards Domain

3529 Jiaall 13a uiny/ Jery g cindall (e 0y Jaal g Lelaial¥) phldal) cié
dahatal) JAN laadl Jalse (s Jalas

e 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
0.5
0

distance to Police food Security  Livelihood  Street Light
- : Al S e e o
Soc:::f;is Street Light 14.3 o & 530 5L Js,:
R Police Station 14.3 | Al shd)) dﬂf-“ wap S e e 2
(..8bad
H Livelihood 42.9 sl Jadl 31l e 20
o 0 o food security 28.6 daaially s U Sl 4




Contamination Index

Contamination Domain

6 sia (3 2y Ashaiall JAJa Eholi aga g Jlaall 138 iy

e This domain considers the existence of contamination within the

darea
Feature Importance

3
2.5
2
15
1
3 0.5 .
0

Garbage Industerial Air Pollution Noise
Air-Pollution 27.27
Contamination Industrial 18.18
bocirs Smell 9.09
U Garbage 36.36
0
o 10 20km ‘ Noise 9.09
o




Unplanned urbanization index

A

Band 1 (Gray)

Unplanned Urbanization Domain

o ¢eldl blal eV 84l hbadll pe sl Jlae 23k
L Gle 5 da el cilabisall ) 4 g jaadl ahaliall ass ¢ JUall Ja

unplanned urbanization

i. Alle 4 AUS e (g gias
0128542 e 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

0
Building Density Population Building Material

B T
R




, 3- Final Model of Deprivation
Bt A dlas¥l ddasie Oloydl dlay 45~

** INPUT - Domains Maps &Ylxo Jajlys

Olo gl

Aoeadl Bled! e 3o dalise dnodl ) e S @
slasdl Gl (B39 dalisee Oligl (e 2o lgnes o3 @

o T NN e = The final map of deprivation is an combination of all Domains maps

gz B0 = The indicators has different importance based on local context
2N T . . . .
7} ¥ =  The indicators were combined based on different weights according to
e experts ranking
0 Y e [ Unplanned Urbanization I Services Infrastructure ] Physical Hazard & Assets Il Social Hazards & Assets [l Contamination
S 10
i «
A g 5
v - ﬁ
Y ; . 0
4 6 (Least Important)

model of deprivation 1 (Most Important) 2 3

> < OUTPUT

sz 5 Final Deprivation Map 3% Oloy=ll 451l dlay =l
St

0 10 20 km
|

AL
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Unplanned urbanization index F'N
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phisical hazards Index
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http://drive.google.com/file/d/1WvTx5PLu4VWVaDMwCXrAOK6dbKrvKrYp/view

THANK YOU FOR YOUR ATTENTION!
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