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What are the
iInformation gaps?

Where and how long do we
have historical targets data
access/analysis?

What has been captured by
existing models?

How to estimate food
Insecurity between
assessments?

What about inaccessible
areas?

How to quantify the
Interactions of the drivers of
iInfluence?
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Comparison of data availability, methods and applications
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*available to download or used in literature in 09/2023

Food Security targets* coverage

Temporal validity Update Frequency Targets variable O
3
FAO FIES 153 countries yearly yearly FIES scale 2014 8
IPC-CH 49 countries  1-12 months 1-2x/year (rarely 3 or 4) IPC phases, 2016 ‘;i
population shares 3
28 countries 1 month 3 (>2016)-4 (<2016)x/year IPC phases 2009 .
WFP CARI 90 countries+ Based on mVAM CARI Groups
90 countries+ (i) Daily (i) Daily FCS/rCSI 2006/2013
(i) mVAM (CATI) (i) Biannually, annually (ii) Biannually, annually or Mainly
(i) CFSVA/EFSA or when available when available 2021 2
FAO DIEM 25 countries 1 months roughly 1-3x/year Surveys to 2021 %
compute outcomes ”
LSMS-IA surveys 8 countries Up to 6 months 3-5 years HDDS, FCS, rCSI 2008 (best)
Country surveys HDDS, FCS, rCSI
FCS= Food Consumption Score . LSMS = Living Standard Measurements Study
HDDS = Household Dietary Diversity Score Country IPC = Integrated Phase Classifications
rCSI=reduced Coping Strategies index . FEWSNET = Famine Early Warning Systems Network
CFSVA= Comprehensive Food Security and Vulnerability Analysis [F2F] . SUb'reg|0naI CH= Cadre Harmonisé
EFSA=Emérgency Food Security Assessment [F2F] FAO = Food and Agricultre Organisation Eumpe_a",
VAM= mobile Vulnerability Analysis and Monitoring [ph - ommission
FIES = Food Insecrty Experionce Seale Household  wep = word Food Program




Indicators online viewers

Table 2: Comparison of the different mapped features in existing online viewers. We display
the presence (v') or absence ( ) of: information related to food security (Food Sec.) indicators
[Acute Food Insecurity, Chronic Food Insccurity and Nutrition |; temporal coverage (Temp.)
as availability of last updates or historical records information; spatial (Spat.) coverage at
sub-national or country level, drivers such as heat stress, droughts, fires, floods, geohazards,
vegetation status, rainfall, conlflicts, biomedical hazards, Economic data. The studied viewers
(Platforms) arc the IPC (https://www.ipcinfo.org/), CH (https://www.cadrcharmonise.org/),
FEWSNET (https://fews.net/), HungerMap (HMap) (https://hungermap.wip.org/), PRISM
(https://prism.dakar.wip.org/), GAFS (https://www.gafs.info/home/)
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2Historical data only available for Drivers information

3 Agzregation only at the sub-region level



Comparison - Studies considered

UCLA Krishnamurthy  IPC
2022
WFP Martini 2022 FCS,
rCsi
WB Wang 2022 IPC
(3 cl)
CIRAD Deleglise FCS,
2021 HDDS
WFP Foini 2021 FCS
Utrecht Westerveld IPC ph.
Univ 2021 change
Urb-Ch. Zhou 2021 FCS,rCSl
Univ
WB Andree 2020 IPC (2cl)
Texas Univ  Lentz 2019 HDDS,
logFCS,r
Csi
Univ Busker 2023 IPC
Amsterdam
, Deltares,
red cross

WFP, DLR Herteux 2023 FCS,rCSl

Anticipating drought-related food security changes Nature Sustainability

Number of
countries

Ren primary data are not available Nature Food

Wang et al. 20 Spatlal listic approach with panel data evidence from 15
countries Worla aggregation
Deleglise et al. 2021 (CIRAQ level bining maching

deep learning methods Eg
Foini et al. 2021 (WFP) O

Westerveld et al. 2021 (T Prediction Pred.|Ct|On
machine learning using tra type horizon
Zhou et al. 2021 (Urbana Champa 3 (ﬂOWCﬂSt or

for transparency and usability Agricultural & App//ed Economics A

Andree et al. 2020 (World Bank) Predicting Food Crisis Worldbank R\ forecast)

Prediction
frequency

Lentz et al. 2019 (Texas University) A data-driven approach improves food insecurity crisis prediction World D4

Busker, T. S., van den Hurk, B., de Moel, H., van den Homberg, M., van Straaten, C., Odongo, R. A., & Aerts, J. C. (20X
Security Crises in the Horn of Africa Using Machine Learning. Authorea Preprints.

Herteux, J., Rath, C., Baha, A., Martini, G., & Piovani, D. (2023). Forecasting Trends in Food Security: a ReservoinutlngEApJ)roach.l

. AN pean
arXiv preprint arXiv:2312.00626. Commission



Data sources

Table A1l: Categorisation of the variables in the food insecurity modelling

framework.

determinant

| sub-determinant

I Variable type

Agroclimatology

Land production

ndvi
s0il moisture

| Land resources

I groundwater

Weather

evaporation

evapotranspiration [ ]
humidity

precipitation

sea surface temp

smoothed brightness temperature
sunlight ®
temperature

NDVI provided by WFP or STAR, soil moisture provided by GE

SMAP

precipitation provided by CHIRPS, TRMM/GPM or WFP CHIRPS,

smooth brightness temperature provided by NOAA STAR

Sea surface temperature via ENSO and NINO provided by NOAA

Conflicts

Conflicts

# fatalities
# violent conflicts

ACLED dataset

Economic

MI’M‘.I'I.N'K‘.I.JIII.JIII)"

exchange rate

foreign investment ®
cpr

merchandise trade

military expenditure

national expenditure

Microeconomy

assets
food prices L]
household expenditure

GDP and exchange rate provided by WFP

Food Security conditions

Food Security history

food security indicator
undernourishment °

| Humanitarian

| humanitarian assistance

f

F

See food insecurity target tables

ood prices provided by FAO or WFP

Space time

| Spatial

| geographical information

| Temporal

| datetime

Structural factors

‘ Demographics

people age
population

Infrastructure

## hospitals
# schools
accessibility
walerways

Land

elevation

land cover

soil quality
terrain ruggedness

| Social

| # days ramadan

population estimation from Afripop or CIESIN

elevation from CGIAR or GMTED, terrain ruggedness, and soil
guality from FAO

European

Pests

| Pests

I pest

Commission




Representativeness
of the covariates

food prices
precipitation

ndvi

datetime

food security past

# fatalities

land cover
population
geographical information
GDP

# violent conflicts
evapotranspiration
soil quality
elevation
accessibility

soil moisture

# days ramadan
terrain ruggedness
waterways

people age
humanitarian assistance
assets

exchange rate
temperature

pest

# schools

# hospitals
undernourishment
household expenditure
national expenditure
military expenditure
merchandise trade
foreign investment
sunlight

smoothed brightness..

sea surface temp
humidity
evaporation
groundwater
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Covariates in the IPC/CH

Analytical framework

At least 82% of the studies present variables
in the elements of the

IPC/CH Framework (Vulnerability, Acute
events & ongoing conditions, Availability
and Access)

Vulnerability from a combination of economic,
past food security situation, temporal
descriptors and demographic factors.

Acute event & ongoing conditions through
weather and conflicts data.

Availability through land production
information.

Access through microeconomy data (generally
food prices)

Missing dimension if household utilization.

Variables in the IPC/CH Framework

Causal Factors

Acute event &

FS dimensions

Vulnerability =~ ongoing conditions| Availability =~ Access
91% 100% 82% 100%
Agroclimatology Land production 82% 82%
Land resources 9% 9%
Weather 100% 100%
Conflicts Conflicts 73% 73%
Economic Macroeconomy  45% 45%
Microeconomy | 100% 27% 100%
Food Security  Food Security
Past Past 64% 64%
% Humanitarian 18% 18%
=
qg) Pests Pests 9% 9%
o
~, Space time Spatial 36% 36%
C
E Temporal 64% 64%
o
= Structural
2 factors Demographics 64% 64%
c
% Q‘ Infrastructure 45% 45%
e}
= v Land 55% 55%
5 European
Social 18% 18% Commission
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Most influent determinants in the FI Modelling
Framework

EXPLAINABILITY OF THE DETERMINANTS IN THE FI MODELLING FRAMEWORK

Agroclimatology Conflicts Economic Space time Structural factors Food Security Past




A monthly sub-national resource for comprehensive analysis and predictive modeling
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' . IPC AFI
Open access target indicators cateqorizes L @
household-level

The GFSI combines acute food insecurity into
food indicators related [iia EAO EIES measures \v/ five phases based on all
to affordability, availability, food quality and quantity M regional available evidence
quality, safety, sustainability, and Consumption Individual by assessing following a standardized
adaptation. experiences related to food insecurity. protocol.

e FCS measures /”';;
—
#countrie food access S

153 _ S quality and | Programe
guantity, associated to energy
food consumption, based on

dietary diversity, frequency,

;gs . and nutritional value data over
48 — P |c 7 days.
38 W
28 mivm IPC rcsl « The rCSIl assesses
. households’ behaviors in
- Fes-res response to food access
on five coping strategies used
2007 2008 2009 2012 2014 2015 2016 2017

In the past 7 days.
C Annual and national [ 1 Sub-annual and Sub-national P Y



JRC AFI Harmonized Dataset QTANT P C I

categorizes LTI FEWS NET

EARLY WARNNG SYSTEMS NETWORK

household-level

The GFSI cc acute food insecurity into
food indicatc five phases based on all

to affordabili g\% regional available evidence
quality, safet " assessing following a standardized
adaptation. 1 insecurity. protocol.

« FCS measures "\
A4
food access N
quality and rogramme

guantity, associated to energy
food consumption, based on
dietary diversity, frequency,
and nutritional value data over
7 days.

 The rCSIl assesses
households’ behaviors in
response to food access
years challenges, aggregating data
on five coping strategies used
2007 2008 2009_ 2012 2014 2015 2016 2017 | in the past?days.
O Annual and national [_1 Sub-annual and Sub-national
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JRC AFI Harmonized Dataset
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Monthly updates, admin 2 level, 1 to 12 months lead time
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JRC Model

South Sudan 01-2020 Population

12 -

« Working at admin2 level 10
(unprecedented accuracy)

* Trained on multi FI datasets
and long time series *

1 1 1 1 1 1 1
24 26 28 30 3z 34 35

« Explainability as a goal

For analysts or policy makers ex:

“region Shobet in country South Sudan, has a
probability of 95% to escalate to IPC3+ in 4 months
due to 24% conflicts related issues, 48%
agroclimatologic drivers, 10% macroeconomic
worsening situation and 17% of structural factors and
1% of other factors”
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Multi data sources

Variables in the FI Modelling Framework

Determinant Sub-Determinant

Agroclimatology Land production

Space time Space

socia




Model outputs example

Somalia: prediction decomposition 1-months ahead

O Markets
B Rainfall

B Agricultural Stress
2 B Conflict
@  Historical percentages (ipc) RMSE: 5782 MAE: 5108

Percentage of population in crisis
40
]

Jan 2017 Jan 2018 Jan 2019 Jan 2020
Dates: [2017-01-01/2020-03-01]
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