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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
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- 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
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- Garbage accumulation
- Industrial pollution

- Air pollution

- Noise or smell pollution
- Water pollution

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

\

SOCIAL CAPITAL

I

Social discrimination

I-—— % HH in scheduled caste |

A

HUMAN C:PITAL
*| Education l-—- % literate pec
> Employment'
% main worke
»! HH depender
FINANCIA;. CAPITAL
»| Monetary situation fo——={% HH using t
——| Household assets % HH with a ¢

PHYSICAI; CAPITAL
— Source of drinking water ]D—> % HH using &
Sanitation ].—— % HH having
»| Electricity supply P——— % HH having
»| Overcrowding % HH having

IMD Delhi

I 0.47 -055
0 0.34-0.47
[ ]o0.27-0.34
[ 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):

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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EXAMPLE - MULTIPLE DEPRIVATION INDEX

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

2015 m

Viewing Index of Multiple Deprivation (IMD)

Map legend

Map legend
Deciles of deprivation

. 10% most deprived
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https://dclgapps.communities.gov.uk/imd/iod_index.html
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EXAMPLE BENEFITS FOR MAPPING DEPRIVATION
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Y. 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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TARGETED AREA-KHARTOUM STATE

Khartoum State
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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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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
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Khartoum Deprivation B Developmeny
Modellin d Deprivation Map

The Approach 4 v
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CHALLENGES WITH EXISTING DATA Clibad) g Sbiaas
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" IDEAMAPSUDAN - KHARTOUM STATE
DEPRIVATION MAPS
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According to
availability of data,
the first model of
deprivation is
developed based on
6 Domains:

S.ES

HOUSIN

IDEAMAPSUDAN - INDICATORS

> IR

- 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 HOUSE

- Employment

- Health LEVH_

- Fulfilment

- Structure quality
& attributes

- Tenure

- Property type &
ownership, affordability

- Energy (lighthing, cooking
& heating )

- Water

- Sanitation
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- 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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20.0
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I Distance to main roads [l Distance to public transport [ Water accessibility (potable water network)

1 (Most Important)
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I Water availability (distance to public water sources, e.g. pump)
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model of deprivation

Band 1 (Gray)

ﬂ 0.577134
L 0.218093

0 10 20 km
I |

. Final Model of Deprivation

INPUT - Domains Maps

The final map of deprivation is an combination of all

The indicators has different importance based on local

Domains maps
context

The indicators were combined based on different weights

according to experts ranking /weighting

I Unplanned Urbanization Il Services

1 (Most Important)

Infrastructure [ Physical Hazard & Assets [l Social Hazards & Assets [l Contamination

2 3 4 5 6 (Least Important)

Unplanned Urbanization 28.6 Physical Hazards 14.3
Services 23.8 Social Hazards 9.5
Infrastructure 19.0 Contamination 4.8

< OUTPUT _Final Deprivation Map




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



Services index

‘ : - The Services Domain considers that deprived areas often lack basic services

' Feature Importance
' » 6
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Health Education
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Infrastructures Index .
Infrastructure Domain

‘ - The Infrastructure Domain considers that deprived areas often lack basic infrastructure

— Features Importance

(= . " R~ ¥ B - )

¥ o & # &
¢ S & &
Q(S‘x ® & ®
06‘
@é
Main Roads 6.67
Bus Station 20.00
Infrastructures We I I S 33 . 33
e
Power Lines 26.67
oo Telecom 13.33




phisical hazares 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

Flash flood Vegetation Density Features Flood

Flood

Flash flood

V.Density

phisical hazard

Band 1 (Gray)
0.917173

LST

0.435036

32

0 10 20 km
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Social hazard index Social Hazards Domain

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

Feature Importance

. Social Hazards ! I I I I
: & Assets 0.5
seu Street Light 14.3 ol o ol
E Police Station 143 | M&Ej:’ﬁu )5}; o
e e Livelihood opportunities | Livelihood 42.9 ) )( 85‘)5 v
0000000 Food secu;:g';igls':ribution& food security 28.6 L 3l e



Contamination Index

8 o lk
‘ ‘ Feature Importance

Contamination Domain

This domain considers the existence of contamination within the area

45

4

35

3

25

2

1 1.5

4 1
| 0.5 l

¢ o
) Garbage Industerial Air Pollution Noise

\ Air-Pollution 27.27
| Industrial 18.18
Co:te:::at)ion Smell 9.09
Um Garbage 36.36
’ Noise 9.09
A —




Unplanned urbanization index o .
Unplanned Urbanization Domain

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

Feature Importance

S O S Building Density Population Building Material

i % - ‘ U _-
0.785574 a NGB § 2 & ] |
0128542 iy " ] V : -“ ‘ _-

0 10 20 km
S E—

35
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model of deprivation

Band 1 (Gray)

ﬂ 0.577134
L 0.218093

0 10 20 km
IS E—

. Final Model of Deprivation

INPUT - Domains Maps

The final map of deprivation is an combination of all

The indicators has different importance based on local

Domains maps
context

The indicators were combined based on different weights

according to experts ranking /weighting

I Unplanned Urbanization Il Services

1 (Most Important)

Infrastructure [ Physical Hazard & Assets [l Social Hazards & Assets [l Contamination

2 3 4 5 6 (Least Important)

Unplanned Urbanization 28.6 Physical Hazards 14.3
Services 23.8 Social Hazards 9.5
Infrastructure 19.0 Contamination 4.8

< OUTPUT _Final Deprivation Map
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THANK YOU FOR YOUR ATTENTION!



