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I ntroduction

e The project started in 2021
amid the peak of COVID-19
pandemic in Cambodia

e Development challenges:
Lack of updated, easily
accessible and granular data
on poverty/vulnerabilities for
targeted policy interventions

e \What can be alternative to
traditional data? = Big data
& Al/ML
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ntroduction

Q The objective of this project is to use Big Data and Al to map
Qo multidimensional poverty/vulnerabilites in Cambodia (FIRST OF
ITS KIND IN THE WORLD)

Build capacity on using Big Data and Al for

%
o mapping poverty/vulnerabilities

Developing an intuitive interface to access the data

©




hoice of Indicators

Inspired by the UNDP’s Multidimensional Poverty Index (MPI)’s framework
and localized based on consultation with relevant government’s ministries

POVERTY
DIMENSIONS INDICATORS MEASURES
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Choice of Indicators

Big earth Data Indicators
Satellite (derived) imager |:> . .
. p|ane[( e - Educational Attainment
- Night Lights 5 - School attendance -
- Worldpop 5
- Landcover = -
GIS layers g - Food consumption score
-road |::> - Access to health care
. Suirgs 0 - Access to clean water
- Hospitals 5 - Access to sanitation
- hotels = - Hand Washing
- Banks o
- Markets o
- Universities W
- Malls o |:> : -
- water lines 0, - Overcrowding
- post Ofﬁlﬁfs Q@ - Housing materials
- power plants AL - Cooking Fuel
- Airports o0 "
- Eco-regions = - Access to electricity
- Protected areas (@] |:> - Assets
:&:}I':* Qe ?—-, - Livelihood based coping
- gridnetwork v strategies
- Coast line c
<
2
Miscellaneous data - Consumption

- birth rates |:> .
- administrative areas and expenditure

Dimensions

Education

Living Standard

Employment

|:> ML &Al




C hoice of Indicatogs

weight

Education 16 indicators
e Educational Attainment 1/5 over 5
1/10 dimensions Health
e School attendance e Food consumption score
1/10 e Access to health care
e Access to clean water
e Access to Sanitation
Living standard * Hand Washing
e overcrowding 1/5
1/30
e housing materials
1/30 Employment
° cooking fuel 1/30 ° unemp|oyment
e access to electricity 1/30 1/10
e assets 1/30 e underemployment
e Livelihood based Coping Strategies 1/30
Monetary 1/5

e consumption and expenditure 1/5

1/5

1/25
1/25
1/25
1/25
1/25

1/5

1/10




B ig Data

BIG EARTH DATA RISK ASSESSMENT
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B ig Data

IPCC

INTERGOVERNMENTAL PANEL oN Clima3Te chanee

Climate Change 2022
Impacts, Adaptation and Vulnerability

Summary for Policymakers

Working Group Il contribution to the
Sixth Assessment Report of the
intergovernmental Panel o nate Change




B ig Data

Phnom Penh residents flee
homes as seasonal flooding
hits Cambodia

Rather than wait to be rescued as rising waters claimed their homes, residents
escaped to safety.

2021.10.27

Women prepare food in a shelter while standing in flood waters on the outskirts of
Phnom Penh on Oct. 26, 2021. (AFP)

The Phnom Penh Post

Thu Nov 04 2021 18:19:01 GMT+0700 (Indochina Time)

I
HOME NATIONAL¥ BUSINESS¥ LIFESTYLEY SPECIALREPORTY TRAVELY SPORT OPINION INTERNATIONAL

343,000 cultivated hectares wrecked by drought, floods

Voun Dara | Publication date 31 October 2021 | 21:05 ICT

in Sesan distri

Natural disasters have affected more than 343,000ha of agricultural crops during the rainy season, including
over 248,000ha of rice crops that have been damaged by drought and 73,000ha by floods, according to the
Ministry of Agriculture, Forestry and Fisheries.

MULTIMEDIA NOTICES ¥

- QQ

Im :EI October 18, 2021

Kingdom works to eliminate hunger by
2030

Sen David / Khmer Times  /

Agriculture Minister Veng Sakhon inspects a papaya on display during the celebration of the 41st World Food Day in Prey Veng
province on Saturday. KT/Khem Sovannara

g News direct into your Telegram







B ig Data

Big Data is the massive volume of both
structured and unstructured data that is
so large and difficult to process using
traditional technigues.

The UN Secretary General's Independent
Expert Advisory Group (IEAG) defines Data
Revolution as an “explosion” in the
volume and production of data matched
by a “growing demand for data from all
parts of society”.
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ig Data

Optical imaging satellite missions Pixel size | Revisit pe
(visible bands)
| |Landsat 1-3 80m 18 day
Landsat 4-5| | 30m 16 day
Landsat 7| » 30m 16 day
ASTER | » 15m taskec
Landsat 8[ » 30m 16 day
Sentinel-2 [NI> 10m S days
Publicly available images

SPOT 1-6 » 20-6 m tasked
IKONOS [ 32m tasked
NASA (U.S.) QuickBird [ 24m tasked
B ESA (Europe) WorldView 1-4 [ 2m tasked

CNES/AIRBUS (France) :
@ Digital Globe RapidEye | » S5m tasked
o GeoEye-1 > 2m taskec

B JAXA (Japan)

KARI (Korea) Pleiades [ »|  2m taskec
SN CNSA {China) KoMpsAT-3 > 28m taskec
SkySat[ b 1m tasked
ALOS2[ 10m tasked
Commercial images Gaofen-2| 32m tasked
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MAchine learning
Artificial intelligence

Artificial Intelligence (Al)
............................................................... any technlques that enable maChlneS
to solve a task

Machine Learning (ML)

Algorithms that allow computers to
learn from examples without explicitly
programmed

Deep Learning

Deep Learning (DL)
A subset of ML which uses deep
artificial networks as models




MAchine learning

Artificial intelligence
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M ethod

04. HOUSING Respondent: Head of household, spouse of the head of household, or another adult household member SECOND VISIT

The following questions should be asked of the head of household, spouse of the head of household, or of another adult
household member, if both head and spouse are absent.

Q1 How many households reside in the same housing unit as your household? NUMBER OF HOUSEHOLDS: I:I:I:l
Q2 Whatis the floor area of the housing/dwelling unit occupied by your household? NUMBER OF SQUARE METERS: | | | |
Q3 How many rooms in the dwelling unit are used
by the household {other than kitchen, toilet and bathrooms)? NUMBER OF ROOMS: I:I:I:l
Q4 Whatis the primary construction material of the wall of the housing/dwelling unit occupied by your household?
WALL CODES o [ ]
1 =Bamboo, Thatch/leaves, Grass 4 = Concrete, brick, stone 7 = Makeshift mixed materials
2 =Wood or logs 5 = Galvanized iron or aluminium or 8 = Clay/dung with straw
3 = Plywood other metal sheets 9 = Other, specify
6 = Fibrous cement/Asbestos
Q5 What are the primary construction material of the roof of the housing / dwelling unit occupied by your household?
ROOF CODES o [ ] |
1 = Thatch/leaves/grass 5 = Salvaged materials 8 = Concrete
2=Tiles 6 = Mixed but predominantly made of galvanized 9 = Plastic sheet
3 =Fibrous cement iron/aluminium, tiles or fibrous cement 10 = Other (Specify)
4 = Galvanized iron or aluminium 7 = Mixed but predominantly made of
or other metal sheets thatch/leave /grass or salvaged materials
Q6 What are the primary construction material of the floor of the housing / dwelling unit occupied by your household?
FLOOR CODES o [ |
1 = Earth, clay 4 = Cement/Brick/Stone 7 =Vinyl
2 =\Wooden planks 5 =Parquet, polished wood 8 = Ceramic tiles
3 = Bamboo strips 6 = Polished stone, marble 9 = Other (Specify)
Q7 Whatis your household’s main source of lighting?
LIGHTING SOURCE CODES CODE: D
1 = Publicly-provided electricity/City power 3 = Battery 5 =Candle 7 =Solar
2 = Generator 4 =Kerosene lamp 6 =None 8 = Other (specify)
Q8 Whatis the main source of drinking water for your household?

DRINKING WATER SOURCE CODES CODE: D]
1 = Piped into dwelling 8 = Unprotected spring




M ethod

Model training

During training the model will learn to identify
important features in the data and how they
relate to the indicators.

Economic Survey

Model inference

. o GeoSpatial data
During inference or model classification we use Model validation
the trained model and apply it on the broader

dataset. During model validation we use an

independent dataset to verify the performance

of the model.



M ethod

Indicator Deprivation No Deprivation
Educational attainment 3409 5924
School attendance 308 9025
Food consumption score 368 8965
Access to health care 410 8923
Access to clean water 2132 7201
Access to Sanitation 1834 7499
Hand Washing 2400 6901
Overcrowding 3817 5516
Housing materials 3854 5479
Cooking fuel 5529 3804
Access to electricity 568 8765
Assets 4893 4440
Livelihood based Coping Strategies | 368 8965
Consumption and Expenditure 1393 8022
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Results

Nightlight Phnom Penh

§ L et

2000

Satellite derived nightlight was found to be one of
the most important variables for all models.




Results

non deprived households
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Results

non deprived households

Access to Sanitation
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Results

400 —

Training @—mmr—
200
100 —
8=
20 -

40 -
60 -

Hrequency

non deprived households

O
Deprived households '

15 —

Validation

Access to electricity

107

108

14

Deprivation
probability

100

90

80

70

60

50

40

30

20

10

0




Resul S
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Results
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Results

non deprived households

Food consumption score
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Results

non deprived households Access to Health
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Results

—— Education
Educational attainment
School attendance
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Education

Results

Percentage of deprived households at the township level
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Results

Percentage of vulnerable households at different administrative
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Discussion

v The dimension on employment was
not included in the study as there were
not sufficient data points to train the
model

v Data points on deprived households
on food consumption score, access to
health care and school attendance
were very limited. The training and
validation show therefore mixed
results

v Specific locations of the households
were not known and the questionnaire
was not developed for using in a
machine learning approach.




onclusion & Recommendatlons

QU717 /e ///
v Machine learning and big data can be very I \«/ / ,'j// \ N ,.,,,
powerful to map different vulnerability S ’

indicators and dimensions.

v The most vulnerable people in Cambodia
are located in the rural parts of the north
and north-eastern part of the country. They
are deprived in most dimensions.

VIt is recommended to include the
coordinates in the socio economic survey
as well as including potential ML
approaching in the questionnaire design.




Results

'l:?‘ POVERTY MAPPING FOR CAMBODIA

S

Big data and artificial intelligence for mapping
vulnerability in Cambodia

To increase the availability of vulnerability data that identifies locations, dimensions, and degree of multidimensional vulnerability in

Cambodia.

LAUNCH TOOL READ MORE

https://cambodia INQ.SIg-gis.com/



https://cambodiapovertymapping.sig-gis.com/
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