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Project Overview ThinkingEarth

ThinkingEarth

e We view Earth as a complex, unified, and interconnected system.

e We use cutting-edge Al techniques: deep learning, causality, explainable Al, and physics-aware machine learning, to
exploit the availability of Copernicus data.

® Using Self-supervised learning and graph neural networks, we aim to develop Copernicus Foundation Models and a
Graph representation model of the Earth.

Use Case 3 - Causality for food security under Climate Change

e When resources are limited, we need to understand what is impacting food insecurity, not just what correlates with it.

e We apply causal inference methods to estimate the impact of key drivers on the state of food security.
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Correlation vs Causation

e |f we see high food insecurity when food prices are high,
does lowering prices reduce food insecurity?
Or do both rise because drought/conflicts hit the region?

e We aim to estimate the causal impact of key drivers
(food prices, access to credit) accounting for those

shared drivers so we don’t mistake coincidences for
impact.

® By accounting for the common drivers, we can isolate the
impact of interest.

ThinkingEarth
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ThinkingEarth

Step 1: Identify the problem

Select which impact we want to estimate (e.g., food price spike = risk of acute food insecurity).

Identify the region of interest.

Map the main variables that affect both driver and outcome (climate, conflict, market, displacement, etc).
Harmonize a dataset with all the variables of interest (usually, at ADM1/ADM2-per-month resolution).

Step 2: Causal effect estimation

e Develop causal ML techniques to compare samples (variables at region x and time t) where a treatment, T, has happened,
and samples where it has not.
® The estimation can be averaged to the area of interest (ATE) or stratified given some condition (CATE).

Step 3: Robustness checks

e Test whether the estimations survive stress tests.
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Work 1

Question
In Somalia, does having higher access to credit reduce the risk of acute food insecurity?

ThinkingEarth

® Outcome: Share of population at IPC 3+. "
e Treatment: Share of population with access to credit.
e Confounders: ENSO, rainfall anomalies, market prices, conflict

events, displacement and agricultural production.
| M'n:::alphases

[ Stressed

Bl Crisis

EE Emergency and Famine

2019 agm

0 Study Districts
© Baidoa
277 Bay Region

25
—— ENSO

o,o/\/\/\’\,\/\

——
005 —"h \f\f\\/\\/\
~2.5
25 —— Food Prices
0'0'\4—/—/,\

4 AN

2’\‘\/\-’\/-*/""\— Livestock Prices
25 —— Water Prices
0.0 B

5

= Sorghum Yield

= |

o T . o W B/

5

0

n
g — Fatalities
0 AV

0001, r A A '
—— CBIs (%) ‘\Jx”«\/\,w_-
0.000 o

04 IpCPhases 3+ (W
02 / ¥

2016 2017 2018 2019 2020 2021 2022
Date

CENTAUR 2" Workshop — 25 February 2026




Work 1 ThinkingEarth
® We estimate this causal effect for four _—_:med i e U
different temporal aggregations: annual, ° N
seasonal, when an IPC analysis occurs, and
monthly.
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Figure: Annual, Seasonal, IPC-based, and monthly ATE estimations of credit access on IPC3+ for
different treatment definitions.
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Work 2

Question

ThinkingEarth

Do food price spikes have a higher impact in places that are more climate-sensitive?

e Classify regions by how strong is the

vegetation
variability.

response

e Estimate the impact of a price spike
on the risk of acute food insecurity

within each group.
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Work 2 ;
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Work 3 (In progress) ThinkingEarth

Question

Which food groups are most strongly associated with a lower risk of micronutrient adequacy?
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Summary ThinkingEarth

What this approach enables for food security analysis

e Quantify likely impact sizes (not just rank drivers).
® Prioritize where an impact matters most (heterogeneity).

® Stress-test results so we know what’s robust.

The aim is to help analysts and policy-makers decide which drivers impact the most, where, and with what
expected effect size; with transparent uncertainty and a causal intuition.
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Check our work on our website

e Explainable animated video
® Use Case infographic
® Use Case leaflet

Scan the QR code to access our
resources!

FOOD SECURITY ANALYSIS:
UNDERSTANDING HUNGER DRIVERS WITH
SATELLITE DATA, CAUSAL INFERENCE AND Al.

Causal inference for food insecurity analysis

Use Case 3 investigates the causal links between climate
change and food security. This project, led by the University of
Valencia in partnership with the World Food Programme. applies
advanced causal machine leaming to analyse the impacts of
climate events, like droughts and floods, on food availability
and stability in the Homn of Africa. By integrating Copernicus
data. socioeconomic factors. and food security metrics, we
aim to risk policy and
for regions.

For collaboration, contact Prof. Gustau Camps-Valls
(gustau.camps@uv.es) or Dr. Miguel-Angel Fernindez-Torres
(miguel.a.fernandezBuv.es).
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ThinkingEarth

o USE CASE 3
Thmklng CAUSAL INFERENCE FOR FOOD INSECURITY ANALYSIS
Earth University of Valencia and the World Food Programme

GAPS

Designing effective h itarian inter i
in resource - limited settings is urgent - but difficult.

7

Funding gaps vs. growing needs

Financial solutions : Effective, but hard to evaluate

Lack of standardised methods & best practices

Food insecurity driven by climate change, conflict, and economic issues

The Role of Earth Observation (EO)

Advancements in EO and machine learning help us:

/
Monitor climate impacts on food insecurity
Use Copernicus data + socioeconomic indicators
Apply causal inference to link cause and effect

ThinkingEarth’s Solution
Ad

in EO and hine learning help us: .\I/.
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Classification (IPC) « Understand not just what is « Enable faster, smarter
+ Reduced Coping Strategies happening, but why humanitarian response
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Project Goals and Future Impact

New methods to understand key food security metrics

Apply causal Machine Learning to identify climate & economic drivers
Improve accountability & transparency in interventions

Enable evidence-based and targeted humanitarian action
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ThinkingEarth

THANK YOU

Jordi Cerda-Bautista

jordi.cerda@uv.es

Image and Signal Processing Group (ISP), Universitat de Valéncia (UVEG)
25 February 2026, Brussels

This project has received funding from the
European Union’s Horizon Europe research
and innovation programme under Grant

Agreement No 101130544
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