Early Warning Grid-Based Risk Modeling of
Climate Induced Forced Displacement

Action Anticipatoire

Stephanie Lolk Larsen
04 décembre 2024




L'action anticipatoire consiste a agir en amont
d'un choc prévu pour prévenir ou réduire les
impacts sur les vies, les moyens de subsistance et
les besoins humanitaires avant qu'ils ne se
produisent pleinement.



Action anticipatoire
Pourquoi anticiper?

L'objectif est de réduire les
impacts potentiels des risques
prévisibles.

Les actions sont congues sur la
base de prévisions ou d'analyses
prédictives du moment et du lieu
ou un danger se produira.

Les actions sont mises en ceuvre
avant 'apparition d’'un danger ou
avant que ses effets les plus
graves ne se fassent ressentir.

HUMANITARIAN

NEEDS
Traditional response
REDUCTION
Anticipatory action
Early warning Shock/ 4
signs event
@_A
Trigger/ Humanitarian

parameters for action aid is provided

TIME



Action anticipatoire
Dans le cycle de gestion des catastrophes

Figure 2. Anticipatory Action within the disaster management cycle
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Source: Adapted from UNDRR, Anticipatory Finance: An Introductory Guide (2024), p. 10.

L'AA fait le lien entre la préparation et la planification d'urgence en cas de catastrophe en général
et la réaction a des catastrophes spécifiques apres leur survenue.



Action anticipatoire
Composantes clés

L'approche d'OCHA utilise
« des prévisions validées avec des indicateurs et seuils établis pour des impacts inhabituels (le déclencheur)

«  pour débloquer un financement préétabli (I'argent)
« afin de déclencher des actions humanitaires préétablies atténuant I'impact du choc (la livraison).

Les 3 composantes clés :
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Pourquoi se focaliser sur I'action anticipatoire?

Engagements au niveau global:

- EWA4AII (Pilier 4. Préparation a la
réponse — IFRC (lead), REAP, OCHA,
FAO, WFP)

- Grand Bargain 3.0 (2023) + caucus
« COP28 (Loss and Damage Fund)

Acteurs humanitaires clés :
« OCHA (CERF, CBPF)
 |IFRC (DREF)

« FAO (SFERA)

« WEFP (AA Trust Fund)

- Start Network (Start Ready and Start
Fund)
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Action anticipatoire a I'avenir - planification OCHA

Vision

Fonds dOCHA

Le défaut pour les chocs prévisibles 4. Centré sur les personnes
2. Un mode de fonctionnement dynamique 5. Jouer sur les forces dOCHA
Intégration dans les processus de 6. OCHA s'engage dans tout le systeme

planification existants

L'objectif de 10 % de I'AA du CERF annoncé (COP28) Les lignes directrices mondiales des Fond Communs
Le compte d'action climatique du CERF lancé incluent 'AA (décembre 2022)
(COP28) Fonds communs régional a soutenir I'AA

Quatre modalités d'AA:

1. Pays HPC
2. Paysnon HPC
3. AAadhoc

4. Services consultatifs

Intégration dans le HPC Fonds « Carburant » OCHA : CERF, Systéme entier
CBPFs, RHPFs Gouvernements

Systeme de financement (autres fonds |- VDB

Sy et evaltatorider; communs, |Fl, gouvernements, ) _
uivi et evaluation de limpact financement climatique, etc.) Communauté du climat

Architecture de coordination
Renforcement des capacités

Politique, orientation, normes Fonds OCHA « Construire » Universités

"Financement "innovant
1. Assurance anticipée
2. Partage desrisques



OCHA-facilitated anticipatory action portfolio
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Des efforts a chaque niveau

Global — orientations stratégiques ;
plaidoyer ; appui aux financements ; CoP

AA OCHA

Régional — harmonisation de 'AA de
facon pertinente au contexte ; appui au

pays HPC/non-HPC ; plaidoyer et visibilite;
GTAA-AOC

Pays — coordination et
opérationnalisation de 'AA a travers les
cadres, le HPC, la mobilisation de
ressources et les GT




Zoom sur le GTAA-AOC

« Groupe de travail technique (réunion mensuelle & réunion trimestrielle avec les points focaux pays)
« S'inscrit dans une complémentarité avec le groupe EPR, la task force inondation
« S'inscrit en parallele a la task force AA Sécurité alimentaire

« TDR & Plan de travail

1.
2.
3.
4,
5. Suivi, évaluation et amélioration continue des activités d’action anticipatoire

Renforcer la coordination régionale entre les acteurs de I'action anticipatoire

Faciliter le partage d’informations, de lecons apprises et de bonnes pratiques

Promouvoir l'intégration de 'action anticipatoire dans les stratégies nationales et le cycle de
programmation humanitaire

Appuyer le plaidoyer pour le financement et le soutien des initiatives d’action anticipatoire

« Composition : GT et groupe restreint (organisation et préparation des réunions ; OCHA, IOM, WFP, FAQ,
IFRC, IRC, Start Network, ACMAD)

« Objectifs tangibles : élaborer une note AA pour une compréhension harmonisée, améliorer la
cartographie des activités (dashboard), documents d’'orientation, messages clés, atelier de renforcement
des capacités, dialogue régionale (AOC), etc.
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C|imate Contributes to reducing climate risk to food security, economic de, }
resilience, and conflict, fragility and other human insecurities . - @ J

. : ==
Action through research on climate change adaptation and mitigation " Alliance N
Bioversity & CIAT CGIAR
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Climate services for agriculture

Seeks to improve crop and livestock farmers’ decision making in low-
and middle-income countries with contextually relevant, inclusive, and
accurate agroclimatic information, following human-centric design
principles and bundled with financial services and agricultural inputs.
The bundled climate services aim at increasing productivity
and incomes, in the face of interannual climate variability and
weather extremes.

Climate security and migration

Explores how climate interacts with root causes of conflict,
migration, displacement and fragility, where this is happening
and for whom and co-designing solutions to mitigate the climate,
peace, and security nexus. For example, we co-develop

. decision support tools to help policy makers in targeting
areas and groups affected by climate and security risks.

LA

1 N
Climate readiness
Seeks to build long-term capacity to avoid climate shocks
by enabling stakeholders, from farmers to governments
and private companies, to assess and anticipate climate

Net-zero development
Targets the creation of an enabling environment
conducive to scaling innovations and utilizing

evidence to shape policies, investments, and affecting -' o risks, develop innovation bundles and business models
change that leads to substantial greenhouse gas A e (=} to absorb climate shocks, provide evidence for climate
reductions in land use, while ensuring food security ( 4 G SH\? readiness policies and investment influence, and scale
and advancing sustainable development. climate-smart innovations through fit-for-purpose
partnerships.
- /

We carry out research-based activities to generate outcomes through the following key research areas:

Research evidence, data science, Finance and investments Policies and institutions Gender and social inclusion
and digital innovations

1) Manages and enables seamless access Delivers science to help public and private 1) Supports and tracks Paris Agreement national | Analyzes research, digital innovations, investments,

to high-quality data assets; {(2) crafts sector and value chains to integrate climate commitments and implementation of long- and policies in terms of how they differentially

concrete evidence through advanced data evidence in their business models for resilience | term strategies; 2) Develops innovations and impact different groups, women, men, old and

science and analytics; and (3) propels digital | and mitigation objectives, and to support evidence for managing water-related climate young, ensuring that the design of our research

advancements in agriculture through direct | innovative financial mechanisms, such as risk at scale; and 3) Mainstreams low-emissions |and policy impact follows an inclusive and gender

engagement with all users along the value blended finance, inclusive credit, and climate development practices through improved transformative approach and that our work narrows

chain and upstream tech service partners. finance funds, to foster and influence finance incentives and technical outreach to farmer- gender and other social equality gaps and provides
and investment for climate action. facing groups. equitable and attractive opportunities for younger

women and men.

17



<L About our team and expertise

FOCUS
CGIAR Climate Security

* One CGIAR mission “Ending hunger through science to
transformfood, landandwater systars ina climate crisis’ is
central to

« The CGIAR FOCUS Climate Security team creates
environmental, political, gender-sensitive, and '
socioeconomic solutions to issues of peace and CGIAR de|ivering the
security in the fields of climate, land, and food A —
systems science in the Global South scientific

« We work on assessing and quantifying the impacts foundations for
of the climate crisis across a range of different
multidimensional social and political phenomena,
through the following research areas:

Climate Security Gender and Climate Security Climate Security Climate Security Climate
Migration Nexus Social Inequality Governance Measurement Programming Security Digital
and Indicators Innovations

*ﬂ’ E'. (g urg E:
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Climate Security T

Decision support to understand & respond
to climate security-related risks
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How does climate
worsen the root
causes of
conflict?

Where are the most
vulnerable areas to
climate

iInduced insecurities
and risks?

Who are vulnerable
groups to climate
and security risks
that should be
targeted?

What needs to be
done to break the
vicious cycle between
climate and conflict?




CSO a

Social Media Analysis
Policy Coherence Analysis
Expert workshops
Climate Security Sensitivity

Social Learning Theory

Climate Security Pathway Analysis «

&,

Network Analysis Tool ]
. _ Actor & Intervention
Econometric Analysis mapping

-

Spatial Analysis

4
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Climate
Insecurity
hotspots

Presentation of Spatial Analysis on
Climate Insecurity Hotspots

Yacouba Ouedraogo — y.ouedraogo@cgiar.org
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Key Questions of the Climate
Security Observatory

Where are the areas most vulnerable to insecurities and climate-induced
risks?

Which groups are the most vulnerable to climate insecurity? (Who)
How does climate exacerbate the structural causes of conflicts?

What needs to be done to break the cycle between climate and conflict?
(What)



Methodology
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<L Spatial Analysis Objectives

CGIAR Climate Security

A spatial hotspots analysis is used to map the climate-conflict nexus,
and identify the geographic co-occurrence of specific combinations of
conflict, climate conditions, and socio-economic vulnerabilities.

* The objective of the spatial hotspot analysis is to provide answers to
the following research questions:

* Where are the most vulnerable areas to insecurities and climate-induced risks
located?

 Who are the groups most vulnerable to climate insecurity? (Who)
- These questions aim to help target and prioritize interventions.

www.climatesecurity.cgiar.org




%? FOCUS
CGIAR Climate Security

Weather :CHIRPS,
TerraClimate, AgERAS

Socioeconomic
data-IHME

Conflict data-ACLED

\ 4

Feature Engineering: Rasterization, masking, indices
computation, aggregation, & megapixel creation (R & GEE)

\ 4

Conflict
indicators

Climate indicators

Spatial clustering
Climate: => Pattern clustering
Conflict: => unsupervised k-means

\

Climate & conflict

\ 4

Socioeconomic
indicators

\ 4

Vulnerability assessment

¥

clusters

www.climatesecurity.cgiar.org

\ 4

Stacking

Socioeconomic vulnerabilities

!

Hospots

Spatial Analysis Approach

20 km? Mega pixels

Not influenced by region/sub-region size
Less information loss when aggregating
Filtered/masked areas with no conflict
Easy way to store, display & graph
information




Conflict Classification

Conflict Clustering: conflict events within each mega-
pixel are classified into three categories: high,
moderate, and limited conflict intensity. This

classification employs an unsupervised k-means
machine learning algorithm, analyzing spatial-

temporal conflict data

Total number of conflict events 1997-
2071

e Total number of conflict events

e Total number of unique conflict
event types

e Total number of unique conflict
event subtypes

e Total number of unique Actor 1
involved in conflicts

e Total number of unique Actor 2
involved in conflicts

* Total number of fatalities due to
conflicts

Machine Learning Kmean Methods

)

Clusters are defined by the intensity
of the conflict




Hotspot analysis through climate data analysis based on
spatial models

Data Source: TerraClimate, CHIRPS, AgERAS

Climate Clustering: This step involves analyzing climate data to
identify distinct climate clusters.

Key climate features: coefficient of variation, median values, and Sen's
slope trend estimator are computed from temperature and precipitation
time series.

Additional metrics like the Number of Days with Waterlogging (NLWD),
Actual Evapotranspiration (AET), and Climatic Water Deficit (CWDF) are
also considered.

These features are integrated into a pattern-based spatial clustering
approach, as outlined by Nowosad (2021)

This method utilizes spatial signatures derived from integrated co-
occurrence histograms (Incoh), which quantify both the composition and
configuration of spatial patterns.

The resulting signatures facilitate hierarchical clustering, categorizing
regions into three climate condition clusters: good, moderate, and harsh.

100

Climate clusters

200 km

Climatic clusters

B High lavels of drought stressilow precipitation
Moderate-Hgh levels of drought stress Moderate-Low precipitation
Moderate-Low kavels of drought strass/High-Modarate precipriation
Low levels of drought stressfHigh precipitstion
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Climate Security
~
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S Automated climate text description

CGIAR

clust

-~
/ text_output \

label

order

ﬁimate cluster 1is characterized by: [High] values of Precipitation (multi-annual median) (1210.27 mm), [Low] values o
Climate water deficit (multi-annual median) (256.5 mm), [High] values of Actual evapotranspiration (multi-annual median
(823 mm), [Low] values of Number of days with ratio of actual to potential evapotranspiration ratio below 0.5 (multi-
annual median) (113.92 Number of days), [High] values of Number of days with ratio of actual to potential
evapotranspiration ratio below 0.5 (multi-annual coefficient of variation) (0.18 Proportion), [High] values of Number of
days with waterlogging (multi-annual median) (8.75 Number of days)

Low levels of drought stress/High precipitation

Climate cluster 2 is characterized by: [High-Moderate] values of Precipitation (multi-annual median) (621.72 mm),
[Moderate-Low] values of Climate water deficit (multi-annual median) (938.48 mm), [High-Moderate] values of Actual
evapotranspiration (multi-annual median) (385.48 mm), [Moderate-Low] values of Number of days with ratio of actual to
potential evapotranspiration ratio below 0.5 (multi-annual median) (158.26 Number of days), [High-Moderate] values of
Number of days with ratio of actual to potential evapotranspiration ratio below 0.5 (multi-annual coefficient of variation)
(0.08 Proportion), [High-Moderate] values of Number of days with waterlogging (multi-annual median) (3.18 Number of
days)

Moderate-Low levels of drought stress/High-
Moderate precipitation

Climate cluster 3 is characterized by: [Moderate-Low] values of Precipitation (multi-annual median) (326.06 mm), [High]
values of Climate water deficit (multi-annual median) (1507.71 mm), [Low] values of Actual evapotranspiration (multi-
annual median) (101 mm), [High-Moderate] values of Number of days with ratio of actual to potential evapotranspiration
ratio below 0.5 (multi-annual median) (169.25 Number of days), [Moderate-Low] values of Number of days with ratio of

Low] values of Number of days with waterlogging (multi-annual median) (1 Number of days)

actual to potential evapotranspiration ratio below 0.5 (multi-annual coefficient of variation) (0.07 Proportion), [Moderate-

Moderate-High levels of drought stress/Moderate-
Low precipitation

Climate cluster 4 is characterized by: [Low] values of Precipitation (multi-annual median) (239.27 mm), [High-Moderate]
values of Climate water deficit (multi-annual median) (1402.87 mm), [Moderate-Low] values of Actual evapotranspiration

(multi-annual median) (164.79 mm), [High] values of Number of days with ratio of actual to potential evapotranspiration
tio below 0.5 (multi-annual median) (175.74 Number of days), [Low] values of Number of days with ratio of actual to
ntial evapotranspiration ratio below 0.5 (multi-annual coefficient of variation) (0.05 Proportion), [Low] values of
ing (multi-annual median) (0 Number of days)

High levels of drought stress/Low precipitation

Short cluster description (Not automated)
suitable for graphical purposes

www.climatesecurity.cgiar.org

Automated cluster variable description




%@ﬁ o CSO - Spatial Analysis
CGIAR Climate Security

Clustering analysis at mega-pixels level (Less information loss)

L Climatic clustars
m [ High levels of drought stressiLow precipitation
1 ;) ! Moderate-High levels of drevght stress/Moderate Low precipiiation
Sl e Moderate-Low levals of drought stress/High-Moderate precipiation
1+ EP = Low levels of drought stiess/High precipisation
A KL b! "i
By . i HpN
11 i
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Mandera
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i el
Conflict ciusters e w :
Enf-m: . N -
Meoderwte corfict J ee——
| Lo conlles ] o 100 200 km

Overlap between historical conflict and climatic conditions

Eve.rythmg N .one place e.g.. hotspots, climate clusters, conflict clusters, e ot sy
socloeconomic, etc... High conflict + High drought stress

« Easy to use for graphical and web development purposes I e e e g R s
High conflict + Low drought stress
Low-Moderate Conflict-Climate Co-occurence

www.climatesecurity.cgiar.org
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§ .
<= ...  Regional scale: Sahel

CGIAR Climate Security

Conmciclmms rsectics
: - %‘ e Burkina Faso and Mali exhibit the highest levels of co-
. occurrence between extreme weather events and
BuinaFasoboraer | conflict incidents, particularly around the tri-border
iy "- B P areas.

Niger border | "~ L~

* In Mali, the major hotspots are located in the sub-
regions of Gao, Mopti, and Timbuktu.In Burkina Faso,
the regions of Sahel, North, Center-North, and East are
heavily affected, showing a combination of high conflict
levels and severe climatic conditions.

* Niger has a significantly lower co-occurrence of conflicts
compared to the other two countries

-
P 100k

Co-occurrence of climate Conditions and Conflicts in the Sahel

www.climatesecurity.cgiar.org




CSO Platform
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CGIAR Climate Security

* CSO: https://cso.cgiar.org/

@ Select a hotspot to view more details and compare with similar hotspots

A spatial hotspots analysis is used to map the
climate-conflict nexus, and identify the
geographic co-occurrence of specific
combinations of conflict, dimate conditions,
and socio-economic vulnerabilities.

Conflict Cluster

v
Climate Cluster

v
Socioeconomic
Categories

v

Reset all filters

www.climatesecurity.cgiar
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1y Climate Hazard and Conflict Analysis s 5

ﬁﬂ FOCUS

CGIAR Climate Security

Climate Data:
e Source: CMIP6, 27 global circulation models.
 Baseline: 1981-2010; Future: 2020-2040.

Indices:

* Indices include Heat, Drought, Flood, and Composite
Hazards.

* Categories: Low, Moderate, High, Severe, Extreme.

* Heat Index (HI): Based on daily max temperature and
humidity.

e Drought Index (SPEI): 12-month severity analysis.

* Flood Index: Precipitation Daily Intensity Index.

 Composite Index: Reflects combined hazards.

www.climatesecurity.cgiar.org

Uppsala Conflict Data Program
(UCDP)

* Provides comprehensive datasets on
organized violence and armed conflicts
worldwide.

* Annual Updates: UCDP datasets are updated
annually, ensuring that researchers and
policymakers have access to the most current
information on global conflict trends.

e All UCDP data are freely available for
download
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used to produce the final compound hazard Index

FOCUS

5 Baseline Hazard Indices for West and Central African countries. Drought, Heat and Flood layers were
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The northern parts of western Africa are
characterised by drier and hotter climates,
with low risks of flood hazards. A hotspot of
extreme baseline hazard is seen across
Senegal, Mauritania, Mali & Burkina Faso,
where both heat and drought hazards are
severe to extreme. Central African countries,
towards the south, have a lower overall
baseline compound hazard due to lower heat
and drought scores.

Hazard Index
B Low
Moderate
High
Severe
I Extreme
[_| Country barders
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FOCLUIS

produce the final Compound Hazard

Index

Future (2040) Hazard Indices for West and Central African countries. Drought, Heat and Flood layers were used to
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All hazards are predicted to increase in
intensity in the future, with most indices
falling into severe or extreme hazard classes
for drought, heat and compound risk. Flood
risk remains predominantly moderate and
high, and overall risk increases throughout the
region, albeit lower than the other hazard
indices.

The next map will show the compound hazard
index re-scaled.

Hazard Index

B Low
Moderate
High
Severe
I Extreme
[_| Country borders
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CGIAR Climate Security

IDPs and Refugee data on baseline compound hazards All data on baseline compound hazards

¢ UNHCR presence Baseline Compound Hazard

People of Concern (2024) Baseline Compound Hazard

IDP BB Low People of Concern (2024) [l Low
+ Refugee Moderate IDP Moderate
Fatality Ratio0 - High F;ta|:2t:f:§§§ 2;?,2,9
<1linl Severe
(& > 1in 100 000) [ Extreme < 1in 10 000 B Extreme
< 1in 1000 Admin 1 boundaries < 1in 1000 Admin 1 boundaries
> 1in 1000 > 1in 1000

www.climatesecurity.cgiar.org



Exposure of forcibly displaced people to compound climate hazards:

Baseline conditions (1980-2010)

People of Concern (2024) Climate Hazard (baseline)

Deadliness ratio Moderate
< 1in 1 million High CRITICAL3E4X“I:OSURE
1in 100,000 Severe SEVERE and EXTREME CLIMATE
1in 10,000 B Extreme Tm EXTREM3é1(Z“OnNFLICT*
> 1 in 10,000 ' [ Country borders SEVERE and Ez)'(?I'R“gME CLIMATE
& EXTREME CONFLICT
=T |

*Countries with extreme conflicts are those with deadliness ratio > 1 in 10,000

* & $

) )
o ==
Alliance \ =&
Bioversity & CIAT CGIAR

There is a high concentration of extreme
climate risks in the Sahel regions,
particularly in Mali, Niger, and Burkina
Faso. These areas combine severe
climatic conditions with highly exposed
populations.

The deadliness ratio indicates that, in
some of these regions, up to one in
10,000 people is directly exposed to
risks that could lead to fatalities. Areas
with higher ratios (greater than 1 in
10,000) often coincide with regions
where extreme climate risks are most
intense, highlighted in red on the map.
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Climate Security
Mapping for targeted
WFP Humanitarian
Interventions in the
Liptako-Gourma
Region

Climate Security Hotspots and Food
Security Insights

Carolina Sarzana — c.sarzana@cgiar.org
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CGIAR Climate Security

 Liptako-Gourma Challenges: Climate change, security, and resource
management

« Climate Impacts: Rising temperatures, erratic rainfall, and droughts harm
agriculture, reduce yields, and heightened resource competition.

» Conflict Drivers: Resource scarcity-led disputes over land and water, particularly
between farmers and herders, and drives migration.

 NSAG Activities: Armed groups exploit resource disputes and climate shocks to
fund operations, worsening instability.

* Food Insecurity: Climate stress and conflict severely increase food insecurity,
particularly for displaced populations.

« Solutions Needed: Integrated approaches combining climate adaptation, conflict
resolution, and better resource governance are essential.

www.climatesecurity.cgiar.org
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CGIAR Climate Security

* Objective: Assess climate, conflict, and food insecurity dynamics in the Liptako-Gourma
across time (5 years)
* Food security data: Cadre Harmonisé 2020-2024
« Conflict data: ACLED 2019-2023

* Primary aim: Use spatial analysis to understand how conflict and climate interact to
forecast food crises and guide WFP's emergency operations and targeting priorities.

 Maps analyzed:

« Show conflict and climate data for year (n) and food insecurity in the following year (n+1).

« Conflict-climate hotspots: Colored squares indicate conflict and drought stress
combinations.

* Food insecurity: Darker background colors indicate higher percentages of food-insecure
populations (admin level 2). Areas with 20%+ food insecurity highlighted for WFP
interventions.

www.climatesecurity.cgiar.org
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SZ o Analysis of Food Security Levels in 2020

2019 Conflict and Climate Stress: Intense
conflict and drought affected northern Burkina
Faso, central Mali, and Niger, especially in the
Liptako-Gourma region, marked by red and
orange hotspots on maps.

2020 Food Insecurity: Up to 63% in northern
Burkina Faso, 41% in central Mali, and 30% in
parts of Niger, reflecting 2019 pressures.

Regional Impacts: Northern Burkina Faso was
hardest hit, while Niger was less affected.

Key Drivers: Food insecurity levels highlight the
combined impact of severe conflict and climatic
stress from prior years.

www.climatesecurity.cgiar.org
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Analysis of Food Security Levels in 2021

2020 Conflict and Food Insecurity: Regions with
lower conflict saw reduced food insecurity in
2021, while areas in Liptako-Gourma with high
conflict and drought faced severe crises.

Key Impacts: Conflict disrupted supply chains
and farmland access, with drought worsening
food insecurity.

Positive Trends: Food insecurity, conflict
intensity, and drought stress have decreased
overall since 2020, especially in northeastern
Burkina Faso.

Clear Correlation: The interplay between
conflict, climate stress, and food insecurity
remains evident in affected regions.

www.climatesecurity.cgiar.org
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Analysis of Food Security Levels in 2022

Food Insecure Population (%)
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2021 Conflict Escalation: Armed violence
increased in northern Burkina Faso and central
Mali, with severe climate security hotspots in
areas like Soum, Burkina Faso.

Climatic Stress: Persistent drought and
overlapping conflict intensified along the Niger-
Mali-Burkina Faso border.

2022 Food Insecurity: Sharp rises reached 62%
in Burkina Faso’s Sahel, 53% in Niger’s Abala,
and 50% in Mali’s Douentza, driven by 2021’s
crises.

Cumulative Impact: The delayed food crises
reflect compounded effects of conflict, climate,
and systemic collapse in affected regions.

www.climatesecurity.cgiar.org
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Analysis of Food Security Levels in 2023

2023 Intensified Hotspots: Transboundary
provinces in Burkina Faso saw worsening food
and security conditions, with hotspots shrinking
but becoming more severe.

Rising Food Insecurity: Rates spiked to 83% in
Soum, 62% in Oudalan, 59% in Loroum (Burkina
Faso), and 59% in Menaka (Mali).

Improved Areas: Douentza (Mali) saw a drop in
food insecurity from 50% to 24%, with fewer
hotspots overall.

Positive Trends: Mali and Niger experienced
reduced food insecurity, with some northeastern
Niger provinces no longer requiring
humanitarian aid.

www.climatesecurity.cgiar.org
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Analysis of Food Security Levels in 2024

Hotspots Shifted: In 2024, hotspots decreased
in size but expanded to peripheral areas,
spreading conflicts and climate pressures to new
regions.

Worsening in Mali & Niger: Severity increased in
previously less affected areas, like northeastern
Mali (Tessalit, Kidal) and southeastern Niger
(Bosso, Diffa, Goudoumaria), with food
insecurity rising to 32-35%.

Burkina Faso Improvements: Both conflict and
food insecurity decreased, though challenges
remain significant.

Severe Food Crises: A smaller number of regions
face more intense food insecurity, particularly
where moderate conflict escalated in 2023.

www.climatesecurity.cgiar.org
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« Localized Conflicts: Conflicts in the Sahel are increasingly e e CBlAR G ety
localized, spreading into new areas. % Gl esenc é"% e

» Conflict-Climate-Food Cycle: A strong link exists between CLIMATE SECURITY MAPPING EOR
co_nfllct,_drought, and food insecurity, forming a self- meGnEvTEEn?T%ZPsWBTASE‘ITARMN
reinforcing cycle. LIPTAKO-GOURMA REGION

* Vulnerability in Liptako-Gourma: Hotspots decreased s st i o R
from 2019-2023 but are now more distributed, spreading QT e ————————

conflict impacts.

* Intensifying Crises: Moderate conflict areas face
escalation, with northeastern Mali and eastern Niger
experiencing rising food insecurity.

« Emerging Hotspots: New tensions in Central-Western Mali
and parts of Niger call for urgent humanitarian and e
peacebuilding strategies. e

www.climatesecurity.cgiar.org




Questions & Discussion

How is this approach complementing other existing analyses/tools?

Can we trust ACLED data for conflicts? Are there any other sources better
capturing local conflicts?

Can we rely on Uppsala Conflict Data Program (UCDP) data?

Would you employ these results to inform activities/programs?
= FOCUS
CGIAR Climate Security

www.climatesecurity.cgiar.org



Thanks!

@\ L
Contacts: y.ouedraogogo@cgiar.org & c.sarzana@cgiar.org

Alliance \ SZ

Bioversity & CIAT CGIAR VISIT: https://cso.cgiar.org/
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Introduction a climap.info

OCHA ROWCA (Bureau régional)



Agenda

1. Qu’est-ce que c’est le CLIMAP ?

2. Pourquoi a-t-on besoin de CLIMAP ?

3. Eléments constituants sur le site du CLIMAP

4. Comment fournir des informations sur CLIMAP ?
5. Validation des informations fournies

6. Produits disponibles

7. Comment s’enregistrer ?

8. Qui peut avoir acces aux données ?

9. Prochaines étapes du développement



Qu’est-ce que c’est le CLIMAP ?

CLIMAP (Climate Impacts Monitoring and Analysis Platform) est un outil développé par OCHA ROWCA pour centraliser la
collecte de données sur les impacts des événements climatiques extrémes en Afrique de I'Ouest et Centrale.

L'outil est né apres le travail réalisé par ROWCA depuis 2021 pour tracer les impacts des inondations sur les pays de I'’Afrique
de I'Ouest au niveau subnational.

i";esclimap

Suivi et analyse
des impacts

climatiques

CLIMAP (Climate Impacts Monitoring and Analysis Platform) est un outil
développé par OCHA ROWCA pour centraliser la collecte de données sur les
impacts des événements climatiques extrémes en Afrique de I'Ouest et

Centrale.

Devenez un contributeur




Pourquoi a-t-on besoin de CLIMAP ?

* Lorigine de I'information sur les prévisions, les alertes et les impacts humanitaires des inondations et autres phénomenes climatiques est diverse
(protection civile, Croix Rouge, ONG, agences de 'ONU, etc.).

* Le format des informations est varié (PDF, images, Word, Excel, etc.).
* La quantité d’informations n’est pas gérable par une seule personne (24 pays au total).
* Les données recues changent au fil du temps (a mesure que les informations sont recues ou validées ou que I'événement progresse dans le temps).

* On observe une intégration incompléte des partenaires sur le terrain en matiére de chiffres (collecte, validation, estimation, coordination de
collecte et analyse, données différentes sur une méme urgence, etc.).

» Collecte harmonisée des données grace a CLIMAP.

» Source unique pour accéder a toutes les informations sur les aléas climatiques en Afrique de I'Ouest et Centrale.



Eléments constituants sur le site du CLIMAP

* Le CLIMAP constitue une plateforme qui permet % cumae < “ @
I'articulation d’'une communauté de pratique L — S suvptores
(COP) pour I'échange entre des acteurs qui jouent 7. & SRR IR

Comment Enregistrer des données ?

un role lors des inondations, notamment les
responsables d’action, les donateurs et les
coordinateurs.

* Visualisation d’alertes, visualisation de données et
mise en relation des membres actifs*.

* Visualisation des impacts des phénomenes
extrémes au long du temps.

*Sous autorisation.



Comment fournir des informations sur CLIMAP

Fournissez les informations avec le plus de détails s
disponibles, de facon numérique et attachez pour

référence les documents source. Toutes les

informations seront mises a disposition des autres

membres du pays d’enregistrement. Toutes les

informations a enregistrer sont volontaires sauf :

 Type d’événement

* Date de début

e Source d’information

Il y a de I'espace pour des commentaires. —

Le plus précis vous serez sur la localisation (a
partir de Admin 1), le plus désagrégé on pourra
stocker les données.

Video! https://youtu.be/jfrrYOvkhBo



https://youtu.be/jfrrY0vkhBo

Validation des informations fournies

Le processus de validation des informations sera fait initialement par OCHA.
Toutes les informations fournies au niveau d’un pays seront partagées avec les membres pour connaissance.

Toute information soumise sera enregistrée, mais leur utilisation lors de la publication d’'un snapshot sera définie par des
criteres de qualité, de pertinence et d’autorité (gouvernement versus ONG).



Produits disponibles
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* Les informations fournies sont accessibles visuellement sur Carte ou

WEST AND CENTRAL AFRICA

ocua | Flooding Situation - Overview 501 & Septembes 2024

données totalisées
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* Les données sur Excel seront disponibles (future) mais OCHA peut les

fournir a la demande du partenaire apres validations du Snapshot en
PDF (données pays par pays).
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CLIMAP - Join the programme and become contributor

n 24-42 howrs Thank you for your commitment

L L 1 1) : :
a8 980 2, Emal
]
. . . . Enter your answe m

3. Phone number

Enter your answe

isation
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7. How did you hear about the platform ?




Qui peut avoir acces aux données

Ceux qui donnent, recoivent !

« Limplication des partenaires dans la collecte de données leur garantit I'acces a toutes ces informations pour leur utilisation. Néanmoins, dans un premier
temps, I'acces public restera restreint jusqu’a ce que la qualité des données et leur validation soient suffisamment correctes pour les partager.

« Le travail conjoint fera que la qualité et la mise a jour des données soient une responsabilité partagée entre les partenaires (les données manquantes ne
seront pas retenues).

* Les membres enregistrés comme contributeurs pour un pays auront acces aux informations de leur pays, a la communauté de pratique, et a I'acces aux
données générales brutes et curées (assuré par OCHA). Les données partagées avec un partenaire ne doivent pas étre partagées avec des tiers.

Types de membres (I'approbation sera faite par OCHA dans un premier temps) :

*Agences de I'ONU dans les pays (un responsable)

*ONG / INGO

*Mouvement de la Croix-Rouge

*Agences gouvernementales qui fournissent ou utilisent les informations collectées (Protection civile, agence météorologique)
*Agences qui font un suivi régional

....autres a définir

Le public général continuera a avoir acces aux données fournies lors du Snapshot mensuels (dans un premier temps) et sur un tableau de bord basé sur les
données évaluées sur la page publique du CLIMAP.



Prochaines étapes du développement

Le CLIMAP vise a étre une plateforme harmonisée ou trouver et fournir des données des impacts des phénomenes climatiques
extrémes. Lors de la saison des pluies (juin a décembre), le site devrait contenir trois espaces faciles a comprendre :

e Prévisions météorologiques :
e Courtterme

* Longterme

e Alertes:

*  Temps ultra court (1 a 2 jours) pour PDC et Adam (en cours)

* Impact de lacrise:

* Automatiquement sur Dataminr (IA bot) + carte des impacts fournie par les données CLIMAP

* Réponse et assistance fournies :

* Informations sur les besoins financiers, réponse en cours, etc. ou redirection vers le site correspondant



Questions et reponses



Predicting Hazards
for Anticipatory
Action

Early Warning Grid-Based Risk Modeling of
Climate Induced Forced Displacement
Workshop
5 December 2024
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centre for humdata

OCHA CENTRE FOR HUMANITARIAN DATA



OUR GOAL

The goal of the Centre is
to increase the use and
impact of data in
humanitarian response.
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OUR FOCUS

1

DATA
SERVICES

Making humanitarian
data easy to find and
use for analysis, closing
data gaps and
facilitating data
processing at scale.

centre for humdata

7

Workstreams

2

DATA
SCIENCE

Conducting advanced
analysis and creating
insight to anticipate and
respond to needs arising
from predictable shocks

3

DATA
RESPONSIBILITY

Ensuring the safe, ethical
and effective
management of personal
and non-personal data
for operational response

4

LEARNING
& PRACTICE

Increasing the
confidence of
humanitarians to
engage with data and
make effective use of
analysis



OCHA's open platform Y | 2 e | © s
for data Sharing. :.JEHDX | Q | DATA | LOCATIONS | ORGANISATIONS | DATAVIZ V

FIND DATA

The goal of HDX is to
make humanitarian data o

easy to find and use for S 20,561 | 254 | 1,859
y The Humanltarlan DATASETS LOCATIONS SOURCES

analysis. Data Exchange

ADD DATA
Find, share and use humanitarian data all in one place =
@ o
The platform was b
Make your dataset available HDX Connect: let others request

C re a te d i n 20 14 a n d h a S UPL:AH;)::ILE ADDY:;::;ATA
become the go-to place e

for humanitarian data.. Highlights

HDX unique users 2016-2022

Syrian Arab Republic - Sub-national HDX Year in Review 2022 Horn of Africa Drought Data Ukraine Data Explorer
Administrative Boundaries Explorer

| canpsdoppumdata
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AA triggers developed In
OCHA so far




Today’s focus

MORE VIDEOS

> W) 0307044

centre for humdata
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AA triggers overview

OCHA-facilitated anticipatory action portfolio

El Salvador

Guatemala Chad :

Honduras Niger PR o Droughtsf S Bangladesh

Nicaragua N P floods Floods Cvel
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Steps iIn the trigger
development process




Overall trigger development process

Initial scoping and
feasibility

Definition of operational
needs and key parameters

Technical development

Assessment of available
forecasts and evaluation of
performance.

centre for humdata

7

Evaluation and
improvements

Post-season evaluation and
improvements implementation

Endorsement and
monitoring

Endorsement by key
stakeholders and governance
establishment

10



Example: drought in Niger



Niger drought AA trigger

How was the trigger activation process set up?

Maproom — Predicitive trigger (IRlI, WFP, National Directorate of meteorology). Satellite data (ENACS).
Theshhold at 35% (worst/1 in 3 years)

SPIs- Observational trigger (National Directorate of meteorology). June-July. Theshold below average 30

years SPI (1991-2020)
How much time it provided to act before the peak drought impact hit?

Précipitations

Agriculture

Période de soudure

Transhumance

Période de soudure pastorale

Education

Santé

What were the key lessons learned for the next revision of the framework.

Accelerate fund disbursement by CERF (delayed activities/procurement processes)
Decrease trigger annual activation rate/probability (Every month/2 consecutive months)

centre for humdata

d
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Capacity building



Building a risk culture within OCHA

Technical support to
country and regional
offices

Guidance on how to deal
with climate data

Flooded areas around the Sudd wetlands, South Sudan

2022

=

2021

flooded

of areas

Yo

1998 - 2020

Dealing with new

- Analytical surge capacit
climate forecasts y g€ capacity

centre for humdata

7

Capacity building within
the organisation

Introduction to and
Application of
Precipitation Forecasts

5‘?3:} OC HA | centre for humdata |

Support implementation at
the local level

14



Summarising key aspects of trigger development

Codesign
Operational needs and
technical requirements

How does a good
frigger look like is
strongly context
dependent

- Does it enable the
right decisions?

- Is it inline with
needs from
operations and risk
acceptance from

i kers?
centre for humdata

d

Historical impact data

Access to relevant
forecast information

Link with national/local Trigger governance
authorities, technical
experts Continuous evaluation

and improvements
Need for technical
profiles to facilitate
effective exchange

15



Thank you!

For any questions or comments, please reach out at
pouyen@un.org

‘ centre for humdata \




Modele AHEAD (ancien
WACAFI) pour la prévision des

deplacements forces
) DANISH
Y REFUGEE
) COUNCIL

04/12/2024



Plan

Genese du modele AHEAD

Présentation du modele

Sources de données

Projet pilote AA a Dédougou



Genese du modele AHEAD B DRC
Foresight : Prévisions des déplacements

* Partenariat de 3 ans avec IBM, avec un financement du ministére danois des affaires étrangeres, pour
explorer le potentiel d'utilisation de I'analyse prédictive dans le secteur humanitaire

* Un modele de machine learning pour générer des prévisions ponctuelles sur les déplacements forcés (IDPs,
refugees and asylum seekers).

* Le modele s'appuie sur des données secondaires, provenant notamment de la Bangue mondiale, d'agences
des Nations unies, d'ONG et d'institutions universitaires.

* Foresight incorpore plus de 120 indicateurs provenant de données libres liées a la violence, a la
gouvernance, a |I'économie, a I'environnement et a la socio-démographie pour prévoir le nombre total de
personnes déplacées d'un pays dans un délai de 1 a 3 ans.

* Le modele couvre actuellement 26 pays et fonctionne généralement assez bien.

* Le cas d'utilisation prévue est pour notre planification stratégique annuelle interne / révision périodique,
ainsi que pour informer et utiliser notre engagement dans une planification plus large dans le secteur
humanitaire, par exemple les processus HRP/HNO.



Genese du modele AHEAD

» Prévisions disponibles sur le site de DRC

Zrercee  Foresight

2 COUNCIL

- 1 Forecasts [ Scenanos

Foresight

The forecasts are based on
indicators up to 2023,
Displacement figures are
sourced from UNHCR and
IoMC,

The displacement figures
for 2023 relies on
praliminary data from
UNHCR.

Forecasting future displacement

O Analysis

Select country

Burkina Faso -
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https://www.drc.ngo/what-we-do/innovation/predictive-analysis/foresight-displacement-forecasts/

Funded by ‘
European Union
Humanitarian Aid

» Rapport annuel sur les prévisions

de déplacements.
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Présentation du modele WACAFI B == pRC

= Reproduire le travail de Foresight au niveau sub
national C

= Exercice de mapping pour savoir qui fait quoi ou et
éviter de réinventer la roue.

= Séries de rencontres avec d’autres acteurs

» Zone de couverture 3 pays du Sahel Central avec 2

régions pour le Niger

» Ambition d’élargir la zone de couverture en

ajoutant d’autres pays tels que RCA, Tchad, ...



Sources de données - PDI

Compilation des Données de Déplacements

= Sources multiples Intégration de données
provenant de diverses sources.

= Harmonisation : Création d’'une base de données
historiques cohérente et uniforme.

= Couverture régionale : Données couvrant les
déplacements dans trois pays.

Matrice de Suivi
des déplacements

Défis a prendre en compte

» Publication imprévisible : Les données ne sont pas
publiées de maniere réguliere.

A% 204 397 Prs.

» Incohérence des dates : Les dates varient d’un pays Ao ida pe.

Funded by ‘
European Union
Humanitarian Aid

a l'autre.

» Changements géographiques : Modifications
fréguentes des divisions administratives (ex.
Gao/Menaka, Mopti/Bandiagara, ...).

Burkina Faso

APERCU DES POPULATIONS DEPLACEES DE FORCE
Fiche dlinformation sur e pays — Mars 2024

STATISTIQUES DES POPULATIONS EN DEPLACEMENT FORCE
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Sources de données - PDI

** Mises a jour initialement régulieres mais des
lacunes récentes sont apparues, nous utilisons
les données du RRM pour les combler.

** Les données sur les déplacements sont des
comptages dans une localité donnée a des dates
spécifiques.

¢ Les origines des déplacés ne sont
généralement pas précisées.

** Pour I'estimation des nouveaux déplacés, on
prend la différence entre deux stocks
consécutifs.

Funded by
European Union
Humanitarian Aid
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Sources de données — Sécuritaire -

v’ Conditions sécuritaires : Les déplacements sont
principalement motivés par les conditions sécuritaires

dans la région.

v Base de données exhaustive sur les conflits : ACLED fournit
un apercu clair et a jour des incidents de violence, incluant

les lieux, les acteurs impliqués et les victimes.

v Transformation des Données : Les données d’ACLED
sont utilisées directement ou transformées pour
créeer des indicateurs pertinents pour les

déplacements.

Violence au Sahel Central entre 2020 et 2023
Incidents ayant causé au moins 1 décés

Combats Explosions # Violence contre les civils # Aufres

2023

2020

Source: ACLED




Sources de données — Sécurité B=- DRC

alimentaire

+» Données issues du Cadre Harmonisé, classifiant

les localités par niveaux de sécurité alimentaire.

** Avec I'avantage d’inclure leurs prévisions dans

les notres.

s Efforts pour éviter les biais dus a l'utilisation du
nombre de personnes déplacées dans les estimations

d’insécurité alimentaire.

¢+ Utilisation des données provenant de la base du PAM

pour capter I'évolution des prix des biens et services.

CADRE HARMONISE
[

Cadre Harmonisé Acute Food and Nutrition Insecurity Classification CADRE HARMONISE

Date: Current: Mar 2024 - May 2024 Projected: Jun 2024 - Aug 2024
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CH Map Key: Acute Food and Nutrition Insecurity
D 1 - Minimal D 2 - Stressed - 3 - Crisis . 4 - Emergency - 5 - Famine - Not analyzed

Disclaimer: The information shown on this map does not imply that the CH officially recognizes or endorses physical and political boundaries.

Source: Cadre Harmonisé



Sources de données — Autres i DRC

** Données historiques au niveau admin 1 qui donnent

" " 8L . - « = U
7 7 7 7 . ~ : s s P X _.",ﬁ o _‘ y 5 : <04
un apercu sur la santé et 'état de la végétation en se  ~4EL g™ n < ' >
’ . . - w A e e v N 025-03
basant sur des données satellitaires. 4 s
e
C .7 \ \ B o508
** Publié par la FAO a travers son systeme GIEWS — o
. . I rissi
(Global Information and Early Warning System) = Py
¢ Les données sont mises a jour généralement tous les | vasmeanisem ; Y .WW
. . Dekad 3 Novernber 2021 e 4 bk m:;u::&
mois et tous les 10 jours. m— 5 }'
VG384, Geogtaphic Latk.on P B s s o e e mm“ s e j:l:;*vuam

+** Quelques sous-indicateurs de INFORM RISK sont

utilisés (le modele sub-national Sahel). ‘NFORM R‘SK

+* Le modeéle utilise une combinaison de données pour S
PROJET 21

évaluer les risques liés aux catastrophes naturelles,

aux conflits et a d’autres crises humanitaires.



Sources de données — Sécuritaire

= Bref apercu de |la base donnée apres transformation et agrégation

Funded by

European Union

Humanitarian Aid

C

Region

Boucle du Mouhoun
Cascades
Centre
Centre-Est
Centre-Merd
Centre-Ouest
Centre-Sud

Est
Hauts-Sassins
Mord
Plateau-Central
Sahe
Sud-Ouest
Boucle du Mouhoun
Cascades
Centre
Centre-Est
Centre-Mord
Centre-Cuest
Centre-Sud

Est
Hauts-Bassing

Mard
1

survey_date
20158-03-14
2019-03-14
2019-03-14
2019-03-14
2019-03-14
2019-03-14
2019-03-14
20158-03-14
20158-03-14
20158-03-14
2019-03-14
2019-03-14
2019-03-14
2019-04-02
2019-04-02
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2015-04-02
2019-04-02
2019-04-02
2019-04-02
2019-04-02
2019-04-02

previous_survey
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2019-02-05
2019-02-05
2019-02-05
2019-02-05
2019-02-05
2019-02-05
2019-02-05
2019-02-05
2019-02-05
2019-02-05
2019-02-05
2019-02-05
2019-03-14
2019-03-14
2019-03-14
2019-03-14
2019-03-14
2019-03-14
2019-03-14
2019-03-14
2019-03-14
2019-03-14

Showing 1 to 23 of 1,210 entries, 53 total columns
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Country
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Burkina Faso
Burkina Faso
Burkina Faso
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Qu’y a t-il sous le capot ? == DRC

Traitement des données [l

R (brms -- Stan)/ Régression bayésienne
I Sy

Au départ, nous avons travaillé avec des méthodes plus
influencées par I'apprentissage automatique, mais elles ne
permettaient pas de traiter efficacement les sauts. Nous avons
opté pour un modeéle de régression bayésienne avec distribution
binomiale négative et zéros-inflation. Ce modeéle gére
efficacement les zéros, capture les incertitudes

V

Nous supposons que la relation fonctionnelle entre les indicateurs
et le déplacement ne change pas dans le temps ou entre les
régions, ce qui signifie que le déplacement historique et les

indicateurs d'une région influenceront nos prévisions pour une
autre région. Le modéle utilise des indicateurs de la région et des
régions voisines pour estimer les déplacements futurs



Le modele de prévision AHEAD B’ DRC

Téra Sanmatenga
O Le modéle prédictif bayésien AHEAD, tente o 0000
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d'estimer les déplacements internes 3 mois a ,-'/
— 30,000 e — 200,000 ‘_,d-".
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I'avance en fonction de plusieurs variables socio- - . T -
économiques en fonction de plusieurs variables 10.000 o
snna®te” -
Socio_économiques et Sécuritaires pour Chaque Drec 2020 Aot 2022 Diec 2024 e 2020 Dec 2022 Dec 2024
région Tahoua Sahel
) 160, 000 B0, DeeD)
600, 00D
20, -
_1[::[:|: B .*%_ /
[ Les prévisions sont disponibles au niveau admin & & 10000 s
. . ..o. P
2 pour le Burkina Faso et pour le Niger. e -
S oo 200,000 .'
40,000 [ R N1 | f
Drec 2020 Aot 2022 Diec 2024 Drec 2020 Diec 2022 Diec 2024




Le modele de prévision AHEAD

Funded by
European Union
Humanitarian Aid

DRC

2 reructs West Africa Context Analysis Foresight Initiative (WACAFI)
O COUNCIL

Accuell Cartographie Préssions

% Les prévisions sont
également disponibles WACAR Choisit fa zone
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Projet pilote AA a Dédougou B DRC

Prépositionnement
de I'assistance (NFI,

Définition de stratégies :
nourriture, etc.)

Réunion du comité visant a renforcer la

Publication Eleliical résilience des Soutien aux activités

des prévisions Dedougou communautés et a du Comité d'alerte
WACAFI en

juin pour Mise en place du
septembre comité d'alerte et

faciliter  l'intégration Réponse
des nouveaux individuelle

2024 désignation des déplaces. activée

membres Mise en place d'un - Renforcement des
indicateur de capacités des comités Validation
déclenchement d'alerte par le biais de of DRC /
formations
- Réunions
d'information et
d'échange entre les
membres des comités
dalerte Seuil atteint
- Séance de sensibilisation . Acquisition de la liste
du public a I'existence des des personnes
comités d'alerte précoce déplacées
et sensibilisation a la 2. Base de référence
cohésion sociale pour le ciblage
3. Assistance individuelle
4. Suivi post intervention
Suivi des signaux 5. Journée de solidarité

, A AT
déclencheurs sur le du comité d'alerte

terrain




Prochaines éta pes B DRC

Elargir les
utilisateurs
* Formation et renforcement des capacités
internes/externes
Publier régulierement les prévisions

Mettre a profit les
prévisions dans les

’ [ ]
E/ﬂ initiatives existantes

d'action anticipée.

* Couvrird’autres zone

* Intégrer de nouvelles
sources (e.g. satellite
imagery)

* Intégrer de Nouvelles
sources de données
pour les PDI.

N

N\

Elargir la zone Elargir le
de couverture systeme
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Regional initiative to strengthen, coordinate and institutionalise Anticipatory
Action for Food Security

Presentation of the Regional Task Force on Anticipatory
Action for Food Security for West Africa.

Anticipation
Hub



Action Anticipation Approach

Réduction de
I'impact &
Action
Anticipatoire

Réponse
Traditionnelle

Action
Anticipatoire




Definition of Anticipatory Action

OCHA (2021) sees AA as measures taken in response to a trigger, well in advance of an
emergency, and aimed at mitigating the impact of an anticipated shock.

The key feature is to act before a
humanitarian need arises, in response to
an alert or trigger, thus helping to

mitigate the impact of the shock and
avoid major crises.




Key recommendations supporting the creation of the Task force AA

+{ ¢ Common definition of AA for food security in West Africa
 AA must be a link between development and humanitarian aic
* Increase funding from the development sector

* Prioritise community involvement and the provision of information at local level

* Institutionalise AA: implement it within the existing framework for food crisis management
and in continuity with the various stages of risk management, building on existing tools and
strengthening national EWS.

 Draw up aregional strategy and roadmap defining key actions and priorities in support of
countries and local stakeholders



Regional Technical Note on Anticipatory Action for Food Security

Different products already finalized:

1. Regional Technical Note of the TF AA: first step
towards a common definition of AA for fmod
security in the Sahel, and to promote Iea ; ng
harmonisation, coordination and
institutionalisation.

Vision: in 2030 AA is a regular and institutional
tool for managing food crises in the Sahel

Domaines clés:

\‘

f.‘.

.0

g b\ 1. Coordination, learning and information
2. Roadmap of the TF AA technique AA; ”7 SR sharing
3. TORs & operation of t ask Forée ﬁ .,.\ 4 2. Institutionalisation and capacity building
& ‘“A 3. Data, SAP and triggers
4. Financing and operational readiness
v

- |

P
A




Institutional anchorage under CILSS

Figure 4 : Cadre institutionnel du CH CP-CH
- —ZE

scientifique
Gamble
[ | |
Comité Secrétariat CT-CH
technique permanent
, X \ Etats membres du CILSS Groupe d’Experts Point Focal-CH
(] Autres pays d'intervention Consultatif Pays
du CILSS
~ Cellule Nationale

d’analyse B
Task Force AA



Technical note on AA for food security

Highlights

* AAis a tool to make the P of the PREGEC
Charter operational

* AA and links to food security and the
Harmonised Framework

* Food security financing gap, AA financing
gap and institutional commitments

* The institutional context in West Africa can
facilitate the institutionalisation of AA

* Priority: advocacy products and learning for
decision makers towards institutionalisation
(ROI).




Roadmap: key actions

2023 to 2025: Initial stages of regional reinforcement
and institutionalization

Key areas:

1. Coordination, learning and information sharing
» Regional Task Force and regular coordination
» Mapping and learning community

2. Institutionalisation and capacity building
» Regional strategy 2030 and regional handbook on AA
» Training curricula and tools
» National roadmaps and technical support

3. Data, SAP and triggers
» Regional catalogue of indicators and triggers
» Enhanced collaboration with weather agencies

4. Funding and operational preparedness
» Regional analysis and advocacy on financing
> Workshop on AA and risk financing in the Sahel
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CLIFDEW-GRID:
Early Warning Grid-Based
Risk Modelling of Climate
Induced Forced Displacement

West Africa presentation 1 S
Andrew Wells, Data Science Team ?

Statistics, Data Science, and Survey Section
Global Data Service
04 - 05 December 2024

|
© UNHCR/Andrew McConnell i



Background




Background: climate change and displacement

* Atthe end of 2022, 8.7 million people
were forced to flee within their own
countries due to natural disasters ...
climate change continues to make
extreme weather events more frequent
and more intense, ever more people are
at risk of being forced to flee their homes.

Niger B 3

; 1973

L

Nigeria

(IDMC) _ s
_ 1997 2007
« Groundswell report estimates that 216 <
million people could be forced to move Niger G N-ger

within their countries by 2050 due to slow- e ) W&
o 3

onset climate events, based on maximum A
emissions predictions. (World Bank) }t/\ N

“Cameroon \

- Complex nexus between climate change
and human mobility

() UNHCR

e UN Refugee Agency

(,
(‘
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Background: project overview

Aims and Goals

Aim

Risk index for forced displacement
»  Subnational (grid cell) level

» Monthly frequency

Case area
East, Central, and West Africa

Goal
Early Warning Model and Insights

» Provide UNHCR and other humanitarian agencies and
stakeholders with a tool for anticipatory action relating to forced
migration, taking climate change into account.

» Create deeper insights into the nexus between climate change and
forced displacement.

m}: UNHCR

The UN Refugee Agency



Background: project overview

Clifdew Analysis Dashboard

Project outputs

« Dashboard with predictive
risk index

* Project Report
 Academic articles
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The UN Refugee Agency



Geographical Focus

30 1

» East, Central and West
Africa
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Geographical Focus
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Geographical Focus

30 4

20 A

» East, Central and West

10 A

Africa

» 0.5° grid-cells (approx. i
55 km x 55km)

> Approx. 7000 grid-cells
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Geographical Focus
» East, Central and West
Africa
» 0.5° grid-cells (approx. B
55 km x 55km)
» Approx. 7000 grid-cells
s — T"i
e {’ By 5 ; % p: 5
A > Feature variable data
',M;‘fif-%f- collected at the 0.1° grid-cell
t.f;;;;;;:;} ¥ level to account for variance
;‘ > Approx. 150,000 grid cells
&
() UNHCR

=< The UN Refugee Agency




Project structure

(M) UNHCR
\‘!L-mé”/ The UN Refugee Agency



Hypothesis
Modelling structure

ESE

() UNHCR
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Hypothesis
Modelling structure

))) Slow on-set climate change generates loss of livelihood.

)))  Loss of livelihood can lead to competition over diminishing resources,
resulting in political tension.

2)) Conflict contributing to forced displacement.

Climate - : Forced
{ Sl } |:> {leellhood} |:> { Tension J |:> {displacedJ

{M)UNHCR

=== The UN Refugee Agency



Hypothesis

Modelling structure

Slow onset

:

A

Planned migration to places with
better economic outlook, mostly
within country. Selective migration of
more resourceful people. High
likelihood of remittance payments to
compensalte income losses.

People without resources risk to get
stuck in situation, due to inability to
migrate. increased poverty induced
by CC has poteniial to force people
to stay in unsustainable situations.

Planned
migration to
betner areas

term flight to

Refugees/IDPs

Unplanned flight decision without
any group selection, mostly to
nearest safe place, often
determined by kin or social
network.

Most return to place of origin.
Unsure, how increased frequency
of natural hazards will impact

long-term migration behaviour.

Classic refugee

behaviour based on
conflict, unrest, and

violence.

() UNHCR

The UN Refugee Agency
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Temperature and wellbeing
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Modelling approach



Climate conditions

(M) UNHCR
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Temperature over time

Historical average annual temperature anomaly for 0.1 grid cells in region

temperature_anomaly
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Temperature over time

Historical average annual temperature anomaly for 0.1 grid cells in region

temperature_anomaly
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SPEI over time

Historical average annual SPEI in region
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SPEI over time

Historical average annual SPEL |
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SPEI over time

Historical average annual SP/

-

|
e

1.0+
0.5
k7]
-
0.0 4
-0.5.
5] An] s 2 O
o o o > & o
) 9 & o X S 0
Date

UNHCR

The UN Refugee Agency



SPEI over time
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Agricultural model
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Climate variables and
agricultural areas

Areas with sub-national crop production data

® adminl

Sub-national crop yields

- The HarvestStat is a repository of sub- -
national global crop production data

- Seasonal area (hectares), production
(tonnes) and yield (tonnes/hectares) for
admin 1 or admin 2 sub-national regions

- Regular data since 2008

- Data filtered for crops of interest: maize,
sorghum, pearl millet, rice, cassava and
cowpea

10
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https://github.com/HarvestStat/HarvestStat

Sub-national crop data for Maize
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Areas with sub-national crop production data
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Sub-national crop data for Maize

Sub-national crop data for Sorghum

Areas with sub-national crop production data
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Sub-national crop data for Maize

Sub-national crop data for Sorghum

Sub-national crop data for Teff

Areas with sub-national crop production data
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Climate variables and
agricultural areas

Crop masks

Spatial Production Allocation Model (SPAM) offers predictions on the density of crop harvested areas are 10 km

x 10 km resolution

Data was placed inside 0.1° grid cells to find (rainfed harvested) area within each grid cell

204

10 A

-10 1

=20

SPAM crop mask maize hactares per 0.1° grid cell
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https://mapspam.info/

Climate variables and
agricultural areas

Combining crop masks and yield data

Sub-national crop data for Maize SPAM crop mask maize hactares per 0.1° grid cell

10000

8000

6000

4000

2000

() UNHCR

=< The UN Refugee Agency



Climate variables and
agricultural areas

Combining crop masks and yield data

Proportion within each grid cell of crop
harvested area for the sub-national area.

20 4

10 A

_10 -

Proportion of maize harvest area by sub-national area with production data
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Climate variables and
agricultural areas

Temperature / precipitation / climate water deficit

- Daily measurements for temperature and precipitation and monthly
measurements of climate water deficit from 0.05° points collected
(1981 — present) from CHIRTS (temperature), CHIRPS (precipitation)
database.

« Placed inside 0.1° grid cells and aggregated (mean).
*  Monthly mean calculated.

 Baseline measurements calculated from mean of each month for each
Individual grid cell for years 1981 — 1990.

« Monthly difference calculated by taking monthly mean minus baseline
value.

{M)UNHCR

2_£ TheUNRefu ugee Agency



Climate variables and

agricultural areas

20774
20775
20776
20077

Daily measurements at 0.05°

Gridding daily values

latitude

8475

3.425

8.375

8.325

8.675

4,675
4,625
4,675
4,625

longitude 01_01_1981

247174559
24174599
24.174%%9
24174559

24.225000

35.825001
35.825001
33.875000
35.875000

point locations

33.850001
33.930000
33.930000
34040001

33.839999

36.029999
35, 770000
36,150002
35.930000

() UNHCR
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Climate variables and
agricultural areas

Gridding daily values

20774
20775
20776
20777

latitude

8,475

8.425

8.375

8.325
8.675

4,675
4,625
4,675
4,625

longitude 01_01_1981

24174559
241745999
24,174999
24174559
24.225000

35.825001
35.825001
33.875000
35.875000

33.820001
33.930000
33.920000
34,040001

33.839999

36.029999
35.770000

grid 01 grid_02

—

-

X
o0 00
o0 060
0 00

Daily measurements at 0.05°
point locations

grid_03 grid_04

Points places inside 0.1° grid
cells

{M)UNHCR
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Climate variables and
agricultural areas

Gridding daily values

latitude

0 8,475

1 8.425

2 8.375

3 8.325

4 8.675
20774 4,675

20775 4.625

20776 4,675
20777 4,625

longitude 01_01_1981

24174559
24174599
24.174%%9
24174559

24.225000

35.825001
35.825001
33.875000
35.875000

33.820001
33.930000
33.920000
34,040001

33.839999

36.029999

T
35.770000

grid 01 grid_02

—

-

X
o0 00
o0 060
0 00

Daily measurements at 0.05°
point locations

grid_03 grid_04

Points places inside 0.1° grid
cells

01 01 1981

grid_01 grid_02
33.958
31.553

grid_03 grid_04

Aggregate (mean) of point
values in each grid cell taken
as value for that cell

{M)UNHCR
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Grid and aggregate
(mean) every point for
every date (1981-01-01
to 2022-12-31) for all
150,000 0.1° grid cells

T -

20774
20775
20776
20777

latitude longitude 01_01_1981

8475 241748%9 3338000
8425 24174999  33.930000
8375 24174999 33.030000
8325 24174990 34040007
8675 24225000  33.389999
4675 35.825001 36.0299%9
4625 35825001 35770000

4675 35873000
4625 35.875000

latitude longitude 02_01_1981

] S [TE R C T =]

20774
20775
20776
20777
20778

2475
8.425
8375
8325

8.675

4673
4625
4673
4.625

4625

24174999
24,1749%9
24174558
24.1749%9

24.225000

35.825001 34910000

35.825001 34.610001
35.875000 35.0499%9
35.875000 34.790001
35.5249%% 34.980000

35.459999
35.459999
35.45999%
35.459999
35.680000

grid_01

'RIEXS
oo oo

IEXS
oo oo

grid_03

grid_02

grid_04

grid_02

01-01-1981

02-01-1981

grid_03

grid_04

31-12-2022
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Climate variables and
agricultural areas

Aggregating to monthly values

* Project focuses on monthly time intervals, so need to aggregate daily from each
grid cell to monthly frequency.

() UNHCR
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Climate variables and
agricultural areas

Aggregating to monthly values

* Project focuses on monthly time intervals, so need to aggregate daily from each
grid cell to monthly frequency.

grid 01
01_01 1981

02_01_1981
03 01 1981 grid_01:1981 01

- Mean
- Max
- Min
31011981} _ gtan. dev

{fl) UNHCR

= £ The UN Refugee Agency



Climate variables and
agricultural areas

Aggregating to monthly values

* Project focuses on monthly time intervals, so need to aggregate daily from each
grid cell to monthly frequency.

grid 01

01 01 1981
02_01 1981
03 01 1981

31 01 1981

—

grid_01: 1981 01

- Mean

- Max

- Min

- Stan. dev

grid_152872
01 12 2022
02_12 2022
03 12 2022

31 12 2022

grid_152874: 2022_12

- Mean

- Max

- Min

- Stan. dev

{fl) UNHCR

= £ The UN Refugee Agency



Climate variables and
agricultural areas

Monthly baseline values

* But how to measure change over time, when there will be natural geographic and
season differences?

{fl) UNHCR

= £ The UN Refugee Agency



Climate variables and
agricultural areas

Monthly baseline values

* But how to measure change over time, when there will be natural geographic and
season differences?

* Propose setting a baseline measure for each grid cell in each month.

{M)UNHCR

=-—£ The UN Refugee Agency



Climate variables and

agricultural areas
Monthly baseline values

25 A

20 A

Value

10

grid_01_january

grid_index

year month temp

34.0

32.0

grid_{21
grid_01
grid_{21
grid_01

grid_{1

1990
1991
14992
1993

1994

0

0

0

0

0

32.0

36.9

29.7

25.9

(i) UNHCR
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Climate variables and

agricultural areas
Monthly baseline values

25 A

20 A

Value

10

grid_01_january

grid_index

year month temp temp_baseline

34.0

32.0

grid_01
grid_01
grid_01
grid_01

grid_01

1990

1991

14992

1993

1994

o

0

o

0

oM

32.0

36.9
29.7

25.9

28.9

23.9

28.9

23.9

(i) UNHCR
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Climate variables and

agricultural areas
Monthly baseline values

25 A

20 A

Value

10

grid_01_january

34.0

32.0

grid_index year month temp temp_baseline |temp_diff
grid_01 1530 01 320 289 ER
grid_01 1991 01 335 289 4.6
grid_01 1832 01 369 289 8.0
grid 01 1993 oM 297 289 0.3
grid_01 1934 0 259 289 -3.0

(i) UNHCR

————
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Climate variables and
agricultural areas

Crop calendars

- The HarvestStat sub-national global crop BRI~ 1y el e
production data also labels each observation
with the planting and harvest month.

- So, we can take the climate variable

(temperature, precipitation and climate water
deficit) from only the crop growing grid cells
and apply these measurements to the
months between planting and harvest.

- This allows us to better understand the
interaction between climate conditions and
agricultural conditions and crop production e %

504

2.5

0.0 4
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https://github.com/HarvestStat/HarvestStat

Feature

growth_2_mean_prec_p12
_3_mean_prec_p12
growth_1_mean_prec_p12
growth_3_mean_prec
growth_3_mean_prec_p3
growth_2_mean_prec
growth_1_mean_prec_p3
growth_2_mean_prec_p3
growth_1_mean_prec
growth_1_mean_temp
growth_1_climate_water_deficit
growth_2_mean_cwdf_p3
growth_2_mean_temp_p3
growth_2_climate_water_deficit
growth_1_mean_temp_p3
growth_3_mean_temp
growth_2_mean_temp
growth_1_mean_temp_p12
growth_2_mean_temp_p12
growth_3_mean_temp_p12
growth_3_mean_temp_p3
growth_1_mean_cwdf_p3
growth_3_mean_cwdf_p3
growth_3_climate_water_deficit
growth_3_mean_cwdf_p12
growth_1_mean_cwdf _p12
growth_2_mean_cwdf p12

Feature correlations with target variable (sub-national yield)

_

-0.2 -0.1

o
o

0.1 02
Correlatlon with target

Precipitation

Temperature

Climate water
deficit

m UNHCR
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Climate variables and
agricultural areas

Sub-national = .

cropyields @:(_ ,

Mean Yield and Predicted Yield by Harvest Year for Each Product

—— cassava - Actual Yield
===~ cassava - Predicted Yield
——— cowpea - Actual Yield

-~ cowpea - Predicted Yield
—— maize - Actual Yield
~-- maize - Predicted Yield
— pearl_millet - Actual Yield
=== pearl_miilet - Predicted Yield
~— rice - Actual Yield
=== rice - Predicted Yield
— sorghum - Actual Yield
=== sorghum - Predicted Yield

.....

Gridded
crop mask

Gridded

agricultural
) yield :
" estimates

Mean Yield

t 3 = 5 P
Average annual climate water deficit difference for maize growing grid cells Aé
- during planting and growing seasons g —— = |
S e
Environment -
150

. 2008 2010 2012 2014 2016 2018 2020 2022
variables Harvestvear

mean_cwd,_diff

(f\) UNHCR
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Food security model
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Food security situation among 0.1° grid cells in East,
Central and West Africa 2009-7

Food security model

20

Food security data

- The Famine Early Warning System Network
(EEWS Net) offers modelled data on the food ‘
security classification in sub-national regions.
- Data available every ~ 3-4 months.
- Food security classifications are based on
Integrated Food Security Phase 5 5 » % o % s
CIaSSIflcatlon (E) Food security situation among 0.1° grid cells in East,
- A common global scale for classifying S e T e
the severity and magnitude of food
insecurity and malnutrition. o

1 — minimal

2 — stressed

3 —crisis

4 — emergency
5 — famine

~20 10
=20 -10 0 10 20 3 40 S0
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https://fews.net/
https://www.ipcinfo.org/fileadmin/user_upload/ipcinfo/manual/IPC_Technical_Manual_3_Final.pdf

Food security model

Gridded agricultural estimates
- Gridded crop yield estimates based on agricultural model.

Standardized Precipitation Evapotranspiration Index (SPEI)

- Drought, a slow onset consequence of climate change, is the most common cause of food shortages.
- We therefore propose controlling for drought through monthly SPEI figures in predicting food security.

Macro indicators
- Based on research finding that famine situations are the result of political environments, we propose
controlling macro level governance variables.
- The World Bank Governance Indicators quantifies the annual levels of voice and accountability,
political stability and absence of violence, government effectiveness, regulatory quality, rule of law
and control of corruption.

{M)UNHCR

=== The UN Refugee Agency



Food security model

Combining crop masks and yield data

Gridded agricultural
yield estimates

Drought data

Macro indicators

Landcover
classification

Crop calendars

—_

FEWS NET food security
classification data

Gridded food
security estimates

{M)UNHCR

=== The UN Refugee Agency



Food security model

Combining crop masks and yield data

Confusion Matrix

Gridded agricultural
yield estimates

1.0

105192 4433 662 30 0

400000

Drought data
! 5122 466721 6525 693 3
300000

Macro indicators 2
. d d d d : 3 784 9056 121654 2033 22
- GI’I_ © fOO = - 200000
Landcover security estimates
classification = 31 624 2932 73210 171
= 100000
Crop calendars
8 0 1 13 178 7356
i ol )
FEWS N_E_T fqod security i . i ‘o o
classification data Predicted Label

{M)UNHCR
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Food security model

Applying food security model

Mean predicated food security over time in SOM
A | MM/W\/\/\ | V|
3.0 5 \«N i i 1

2.5

Mean y_pred

1.0

2004

2009 2014 2019
Year

(M) UNHCR

&
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Food security model
Applying food security model

Mean predicated food security over time in SOM

3.5

L/

3.0 1

2.5

Mean y_pred

2.0

1.5 4

1.0

12 A

10 A

2001-03-01
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Food security model
Applying food security model

Mean predicated food security over time in SOM
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Population density model
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Population density model

Annual LandScan population data

LandScan offers annual population
estimates at ~ 1km resolution from 2000
—2023.

Challenge is to predict population in
each of these grid cells at monthly
timeframes.

landscan

1.0 1

0.9 1

o
o
L

o
-

0.6

1e9

Sum of LandScan population counts among 0.1 grid cells in region
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https://landscan.ornl.gov/

Population density model

20

10 A

Difference in population among 0.1° grid cells from 2000 to 2022
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Population density model

Seasonal population trends

Monthly nightlight intensity

- Possibility of estimating seasonal variation in population density?

- VIIRS corrected nightlight intensity (NTL) monthly figures — gridded into 0.1° grid cells

04

Average NTL

0.2 -

0.1 1

0.0

Average NTL by month among grid cells in KEN

0.3 4

3 Average NTL

(i) UNHCR
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Month: 4

Average NTL by month among grid cells in KEN
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Population density model

Seasonal population trends

Average NTL by month among urban grid cells in KEN

- 0.60
161 @ AveragenTL === Mean NDVI (cropland)
- 0.58
1.4 - o
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1.2 1
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Population density model

Seasonal population trends

Monthly nightlight intensity

- VIIRS corrected nightlight intensity (NTL) monthly figures — gridded into 0.1° grid cells

- Find sum of NLT at each month for the whole country

- Divide NTL at each observation by sum NLT for whole country at that month to get proportion of
nightlight in each grid cell in each month

Prop NTL

DDDDD

00006 = 0

Proportion of NTL Over Months

{fl) UNHCR

= £ The UN Refugee Agency



Population density model

Gridded food security
estimates

Crop calendars

Admin 1 IDP data

Monthly nightlight data

Annual population data

Monthly gridded population estimates

600000

100000

{M)UNHCR

=-—£ The UN Refugee Agency



ProGres gridding model
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Gridding ProGres Displacement

i@  Success of the CLIFDEW project will hinge on UNHCR’s ProGres data and especially placing
AARA observations within grid-cells

"E/I Need a method for placing observations into grid cells based on known subnational locations
in data

A\
-ﬁ- Predict grid-cell locations for observations using building prior key and other variables

Total displacement from Somalia by Total displace nt from Somalia by
admin 2 districts 0.5 rid cells
Gl \'J_ = 7
WeE A £ M 250000 11 1w
: ; _]:_'. ?ﬂ!‘.- _:[T 2 0
= }/_'J T
y. _:/‘.FI:I'-:_ 4 i (s 200900
i ki
P v.—':_ _—;\- L5000 AT = ard -
' F‘Q‘“ﬁj — ' THREY I 7
1 __I-'_F'-\.,J-:;;-_?’ 'i %
] ,yf‘ so000 | 3 4
ProGres data Population distribution Predicted grid cell
displacement
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Gridding ProGres Displacement
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Gridding ProGres Displacement
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Displacement risk
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Gridding ProGres Displacement
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Predicting
Displacement

- Our goal is to predict the risk of displacement for each 0.5° grid cell
over the next 6 months

- By gridding the displacement data, we have monthly data for the
displacement from each grid cell

- These displacement figures can be aggregated to find the level of
displacement over the next 6 months

- The map above shows a gridded map of the Central African Republic,
colored for hypothetical 6-month displacement levels by grid cell
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Comments and questions

- How does the overall model structure of the project look?
- We only have slow onset climate change conditions interacting with the model as a function of crop
yields and food security. But are there other ways that we can link climate conditions?
- How could we incorporate pastoralist and livestock data?
- Where to get data on sea-level rise?
- How could we incorporate climate induced migration into model?
- How could we incorporate IDPs?
- Where to get monthly, geo-precise IDP data?
- How could we set up the risk and vulnerability index? What should the target variable be?
- How do we separate out 4 groups of in a climate vulnerable area:
- those with the resources to adapt by staying;
- those with the resources to adapt by migrating;
- those lacking resources to adapt, but having resources to flee;
- those without the resources to adapt or flee
- How could this model be operationalized and used for predicting forced displacement flows?
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Conflict variables

- ACLED conflict events and fatality figures placed inside 0.1° grid
cells. Monthly sum of events and fatalities calculated.
— events, fatalities

* Found sum of events and fatalities occurring each month within
50 km radius of each grid cell.

— events in 50 km vicinity, fatalities in 50 km vicinity

* Found sum of conflict events and fatalities over previous 6 and
12 months for each grid cell and within 50 km of each grid cell.
— events previous 6 months, events previous 12 months
— fatalities previous 6 months, fatalities previous 12 months

— events previous 6 months in 50 km vicinity, events previous 12 months in
50 km vicinity

— fatalities previous 6 months in 50 km vicinity, fatalities previous 12 months
In 50 km vicinity
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Conflict variables

Fatalities in 50
Km vicinity

Fatalities within 50 km
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Climate variables
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Displacement to Dadaab

Individuals displaced from Somalia to Dadaab by arrival date
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Displacement from Somalia to Dadaab in
2009/1 by 0.5° grid cells
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Climate water deficit in vicinity

Displacement from Somalia to Dadaab in
2009/1 by 0.5° grid cells
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Climate water deficit in vicinity

Displacement from Somalia to Dadaab in
2009/1 by 0.5° grid cells
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Conflicts in vicinity

Displacement from Somalia to Dadaab in
2009/1 by 0.5° grid cells
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Displacement from Somalia to Dadaab in
2011/6 by 0.5° grid cells

4000
A ]
~ T
3500
/
]
3000
it

Individuals displaced from Somalia to Dadaab by arrival date

2500

7 2000

: 1500

1000

42 44 46 48

a] ] [ B L) D [
ﬂffil 1ffa 15%3 1F§} 15§} 15;;1 15;¥ 1;{1 15f1
Arrival Date

() UNHCR

=< The UN Refugee Agency



Displacement from Somalia to Dadaab in
2023/1 by 0.5° grid cells
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Climate variables
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Difference in population among 0.1° grid cell in CMR from 2000 to 2022
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Population density model

12

10

Seasonal variability in population density

Landcover Map for CMR SPAM crop mask maize hactares per 0.1° grid cell
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Population density model

Average NTL
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Population density model

Seasonal variability in population density

Average NTL among urban grid cells in ETH
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Population density model

Seasonal variability in population density

Average NTL among urban grid cells and NDVI among cropland grid cells
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Population density model

Average NTL
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Seasonal variability in population density

average NTL by month among urban grid cells in NGA
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Population density model
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Seasonal variability in population density
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Population density model

Annual LandScan population data

Data points are placed and summed inside of 0.1° grid cells.
Challenge is to estimate the monthly population counts/densities within grid cells.
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Population density model
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Difference in population among 0.1° grid cells from 2000 to 2022
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Difference in population among 0.1° grid cell in SDN from 2003 to 2006
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Difference in population among 0.1° grid cell in SOM from 2010 to 201%0000
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Difference in population among 0.1° grid cell in ETH from 2020 to 2022
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