IDEAMAPSUDAN

Presenter: JULIA
Training delivery: (October 202 2)

HE ‘
EE - O !

EEm

(IDeAMapSudan) =
INTEGRATED DEPRIVATION AREA MAPPING SYSTEM FOR DISPLACEMENT DURABLE SOLUTIONS AND =
SOCIOECONOMIC RECONSTRUCTION IN KHARTOUM, SUDAN =

—— % ) T—‘g
‘,;\'» - - : \::_tx‘\

T —
228323620 e —
MR - : T ——






A

K W K K

. IDEAMAPSUDAN- PROJECT
- BACKGROUND

Objectives PFpkaF
Approach wT T negk B OF
Stakeholders wAKRFY R F

Project time line Nmp C & BoMHFrg FOF



IDEAMAP

SUDAN
THE OBJECTIVE Mo I K IC

L
The project focuseson capacity building
and training on creating and using spatial
data and maps for areasof poverty and
deprivation using geographic
Information systemsand satellite images,
In  cooperation with  government
Institutions and civil society

organizations

Introduction
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The goal is to create an integrated
IDeaMapSudan deprivation mapping IDeaMapSudan
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

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

{ Participants are selected from 3
L & ministries to get the ToT and

X develop idemapSudan.

]

D

The kick-off werkshop introduced Svsternr

~ IdeaMapSudan project to stakeholders and ..._r:..\::...
interested porties, o communicote the January
valve that earth obzervation dota can 2021

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

LAINING OBJECTIVE: E

Combine Earth Observation methods with available information and community-based
knowledge 10 understand challenges and opportunities

Sep.| 2020 workshop provided an opportunity fo meet,
e s = March T December 2021
Gap
anzlalysis & Kick-off
Selection
o workshop Local ' Deprivation
Training modelling
(Mini
P t e]me —
Sep 2020 - March 2023 -
The team worked on a mini-pilot project
Communjty to apply their knowledge. A workshop
mapping was heid for Experts consultation
dieﬁgyue Training Co-design Deprivation training - =il s
g IdeamapSudan IdemapSudan . mpdellm Kenya
symposium users City lev
Jan|2022
o l Feb. 2022 - Ongoing
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- AleElect peAMapSudan
build whedge exchar
Otyeceve is 1o foster me
implementation, sustamability, and
regional cross-ventilation of
IDeAMapSudan. Induding
dissemination and stimulation of
using the developed
IDeAMapSudan framework to
neighboring countries

'l
from ministries, NGOs, local
authorities and community
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- DEPRIVATION, A MULTI DIMENSIONAL
CONCEPT

A

e Deprivation modelling OF BT M XB Y
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e |deamap Deprivation
Framework
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POVERTY
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Thenationalpovertyline

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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(HDI)

DIMENSION
DIMENSIONS INDICATORS INDEX 1990

Long and

« Life expectancy at birth . I(;i:gectancy index
healthy life ).

Kn owled ge E"EJ - E::(E:;Iti?'lc; vears ot » Education index H DI

« Mean years of schooling

Human Development
Index

A decent . GNI per capita (PPP $)
standard of living

+ GNI index

14
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UNDP Human Develoement Regorts

SUDAN X -+ ADD A COUNTRY ALL REGIONS

HDI in initial year Low (< 0.550) Medium (0.550-0.699)  High (0.700-0.799) Very high (z 0.800)
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A Multi Dimensional Concept brFr PPl E

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

Households might be deprived iIn
MYB F [ BhiciaEm e vp OB MibH
L)na T SWEHBHREOFDHH fHe P BE@Fbm HOF
| p THRMT hyo BIQEGEE M P ¢ B sioMsHOR
Wyc v Y e FObB

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

O F Blp B FMGHKT B HENAERY »a b B0 b B
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We can argue that when several
factors of deprivation are identified /
in a specificareait will suffer from a o

high level of deprivation 16



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

i
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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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EXAMPLEMULTIPLE DEPRIVATION INDEX

There are 7 domains of deprivation, which combine to create the Index of Multiple Deprivation (IMD2019):

Income
(22.5%)

IMD
39

Measures the
proportion ofthe
population experiencing
deprivation relating to

The English Index of
Deprivation (IMD)

Multiple

low income
Supplementary Indices
. . . . e
based on 39 indicators, organized m
acrosssevendomai ns, income Income
Deprivation Deprivation
A”‘?Cti ng Affecting
Children Older People
Index Index
(IDACI)
measures (IDACPY)
the measures the
proportion of proportion of
all children those aged
2064 010 15 " go, yng
bg i perence

income
deprivation

. . L . ... deprived
the index of multiple deprivation (IMED19) - seven domains of deprivation f:Enr:hes

Employment
(22.5%)

Education
(13.5%)

Health
(13.5%)

Measures the proportion
of the werking age
population in an area
involuntarily excluded
from the labour market

Measures the lack of
attainment and skills in

Measures the risk of
premature death and the
impairment of quality of
life through poor physical
or mental health

the local population

Crime Barriers to Housing  Living Environment
(9.3%) & Services (9.3%)
(9.3%)

Measures the physical
and financial
accessibility of housing
and local services

Measures the quality of
both the ‘indoor’ and
‘outdoor’ local
environment

Measures the risk of

perscnal and material

victimisation at local
level
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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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EXAMPLEMULTIPLE 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
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EXAMPLE BENEFITS FOR MAPPING DEPRIVATION
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MULTIPLE DEPRIVATION MODELLING

8 v Mostaccurate & v Reflects social p Aggr‘ggating Census & SUWEV

Jipd Py P
context- characteristics g ¢
relevant X Slum HHs #

X Does not scale T

across all cities

IDEA
MAPS

Network Data availability
Data Gaps
-; f v Scalableacross  /localexpert | Data Integration
cities, repeatable (dis)agreement ]

X Often divorced X Does not scale

from local context ~ across cities W Digitising imagery S =R EETTE

Computermodelling -~



DOMAINS OF DEPRIVATIONS

IDEAMAP FRAMEWORK

Combining Geospatial Datasets to
Conceptualize Deprivation

Social &
Economical

Saus o HOUSEHO
LEVEL

Wp BILFR | Y

HOUSING 9 DOMAINS

A F B @B Ol

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

w4 AAFEDP |
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zIndicator Groupp |

S.ES

HOUSIN

&58

- 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

w Y AbksHEFp |

HOUSEHOLD
LEVEL

dFpl Y
Wp bukF

WITHIN AREA
LEVEL

AREA
CONNECT LEVEL

A FpF p |
WY AXB

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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WITHIN AREA LEVEL W Y AbkBHdEp |

- Density _
Crime, safety, conflict i : ' - Planning -
Security ) - Coverage or size of .
Food security, ’ greenspace -
distribution & nutrition - - Space between buildings -
- Livelihood opportunities - - Land cover )
i - -Land use -

) Mohlllty o b - - Building use or function - : , ,

. Sqmal capital & identity ) - Building: morphology,

- Stigma use, quality -

- Plot size

- Savings & loan initiatives

) - Garbage accumulation )
- Ecological diversity - Industrial pollution _
- Natural: slope, flood - Air pollution - , ,
zone, weather - Noise or smell pollution
- Natural assets - Water pollution -
- All or others - All others

Kickoff Workshop,12 Jan.2021 27



HBEAM@A': DOMAINS OF DEPRIVATIONS
AREA CONNECT LEVEL WY AAKSdRIP |

- Access to information

- Civic participation,
inclusion & fairness

- Corruption
& accountability

- Finance & bureaucracy

- Integrated planning

- Legal & policy
frameworks

- 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
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S.ES

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

Wp BiLFF |

afFcpCuwF

WT X DHWE H IOF
WT K F%fbst pueFOF
W1 pEEFORCIALF

c b ip MBOKOF

wT cw\tGgRK p HOF
01T T J/1bIOF

aT AJlbOF
CFtTxXuwk

AOF bbuwFk

WT Xy DHHWE b IOF
wT K F 9BFrbst ueFHOF
WT PpEEFORCIALF

c b ip MBOOF

wT cwsgFK p OF
AT T1T/hHIOF

aTtT A/l b OF
CFTXuwFk
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Deprivation . E » |deamap Frame work
Framework il A » Experts consultation workshop
and Indicators T ) .
= /= Understanding of what defines deprivatia
. Users need assessment in the experts consultation
®
Data Collection @_u,@ » Existing data collection challenges and gaps @
s = » Open data sources (OSM, EO,.)
I ® 0 Filling data gaps by combining digital innovations with local knowledge

| = Developing of
Indicators Maps

SR, S ’M-

4

» 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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- Crime,safety, conflict
- Securi

- Livelihood opportunities
obility
al capital & identity

- Crowding
- Demographics
- Social services
- Sense of freedom
- Subjective poverty
- Healthcare
~Tenure
- Education

S E S - Employment.

LD -Health ¥ | EVEL

- Fulfilment

HOUSEHOLD

- structure quality Network
& attributes
-Tenure
- Property type &
ownership, affordability
- Energy (lighthing, cooking
HOUSING -wseere
- Water
“Sanita

tion

EXPERTS WORKSHOP

DEPRIVATION FRAMEWORK AND
IDENTIFICATION OF INDICATORS

- Garbage accumulation
- Industrial pollution
- Air pollution

Noise or smell pollution
- Water pollution
- All others

WITHIN AREA
LEVEL

AREA municipal

workship
CONNECT LEVEL Camemtional
_all

- Access to information

- Civic participation,
inclusion & fairness

- Corruption

accountability

- Finance & bureaucracy

- Integrated planning

- Legal & policy
frameworks

F B @ B fOMY BpATID
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NDICATORS

- Crime,safety, conflict

- Security

- Food security,
distribution & nutrition

- Livelihood opportunities

- Mobility

- Social capital & identity

- Stigma

- Savings & loan initiatives

According to |:>
availability of data ,

- 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 v

- Social services w _p -E‘ILF E) I Y B
- 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

b>%Ppl YB
w4 AxB OF

AREA
CONNECT LEVEL

qF p |
w4 AAB

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

33
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Pilot Project - Jabel Awlia . FbReERT pimp IO

W This projectheldin the pilot studyarea(JebelAulia) and
IS meantto practicethe earthobservatiorpracticeso map
aspectof the unplannedurbanizationdomainalongwith
developinga model of deprivation, ideally to support

local/ nationalpolicy making

Jabel — Lba )
Awila sy Jea

The mini project areais locatedin the northern

partof thelocality with totalarea55 Kmz2
34
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Approach

W Primary Data Field Data Collection
W Land Cover Classification
W Accuracy assessment

W Create first multi deprivation model

=="I““""I"“"“I“‘li

LA RERT SRR S0 100 RN SR AL AN
g

35
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SUDAN Results of Classification

Methods
*OBIA

*Rule-Based Image

Classification
*Accuracy assessment80%

pEEE

ethods

*Pixel-Based
*Shallow learning

Methods
*Accuracy assessment3 %

*Pixel-Based
*Gusian Method

*Accuracy assessment33 %

36
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SUDAN Model of Deprivati()n' Facilities & Services

O Educational Services Distance Map

Jabel Awlia Locality

Location

Legend

S
[
=g

Kilometers

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

iDEAMAR

Worship Distance Map
37
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SUDAN  Model of Deprivation

O Services Distance Map 0 Regularly Flooded Area Map
O ) 2] Awlia Localit

Jabel Awlia Locality Jabel Awli

ibeayar ibeayar
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First Multi

Deprivation Model

Phase2

Needs more development anc
adding other data layers (i.e.
Socio economic) to reflect an
integrated and more accurate
analysis for deprivation.
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Planning scheme maps doesnot match existing situation. C EOFEN%” MZP@F% FoAl A A A I F p
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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 KhartoumStateas a model
and aims to be applied in other states

within Sudann the future

Khartoum State
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