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Panel: EU Institutional Landscape of Al developments for
DRM under the Preparedness Union Strategy

Moderator: Juha-Pekka Japola, DG ECHO.B3

000
14:30 — 15:30 {9‘}

« DG CNECTC.1, Charalampos Tsitlakidis

« DG ECHO.B2, Alessandro Carrotta

« DG JRC.E1, Christina Corbane

 Research Executive Agency, Rodrigo Gutierrez-Dominguez

« European Environment Agency, Eva lvits
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The 5 strategic areas of the action plan

Computing
infrastructure

] )
Skills

Simplify rules

Development of algorithms
and adoption
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Destination Earth

EU flagship initiative

Apply Al Strategy
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Mobility — Climate change
and environment




Monitor, simulate and predict natural
phenomena and the impact of human activity
on Earth

Assist in designing accurate adaptation
strategies and climate change related
mitigation measures

Accelerate the EU’s green
and digital transition

Leverage existing and new data sources and
EU’s advanced digital and computing
infrastructure

A |g y ACcuratel il

Commussion

Funding under the Digital Europe Programme

(=500 MEUR)

Create and test “what if” scenarios and to -
integrate impact sector applications for more
- sustainable development

Support decision-making at various levels (e.g.
EU, national, regional, local)

Make complex simulation systems more
accessible to a large range of users and
applications

Scale up existing models and boost the
exploitation of Al-based ones



Outcomes of Phase | — Extremes DT

EXTREMES DT : A MAGNIFYING GLASS ON EXTREME WEATHER EVENTS

GPOBAL DETECTION/ RECIONAL T

TRIGGERING

_—//

Global and daily simulations of extreme weather On-Demand regional simulations Impact-sector models:
4 days ahead at 4.4km 2 days ahead at 750m to 500m user-relevant information for societal impacts

—  First comprehensive evaluation of global medium-range forecasts at 4.4 km in How will an approaching storm

affect the renewable energy
production in my wind park, and
precipitation) how does it affect others ?

near real-time - demonstrating clear benefits at local scale (TC, orographic

— End-to-end workflows for the regional, on-demand, component for selected

configurations set up; including impact sector models for selected use cases



Outcomes of Phase | - DestinE Climate Change Adaptation
Digital Twin

v’ Globally consistent climate information at KM-scale _ 60 years at 5 km itmosphefeﬁ Skm / k1/1/2°/002ia”
v To enable policy actions in support of climate change adaptation > 90 years at 10 km atmosphere, 5 km / 1/12° ocean

. IFS - NEMO
Climate IFS - FESOM
simulations ICON - ICON.O
Extreme events | IFS - FESOM
storylines

| | | | | | | | | |

1950 1990 2040 2050
IPCC AR6(2021), 100km

How do heatwaves look

like in a +2° or +4° warmer
world and how should |
adapt my city? %%g
(=
[ | |
[ | |
A

DestinE Digital Twin, 5km

. Destination Earth


https://youtu.be/kD_g6ttgOe8

CLIMATE DT:

“What-if” the
2019 heatwave
occurred in
1950 or 2049 ?

IFS-FESOM
with large-scale

nudged towards
ERA5 (2018-2023)

replaying recent extreme events

1950 conditions
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2049 29.5 28.8 28.2 27.9 27.7 27.7 29.0

2019 30.1 29.2 28.5 28.0 27.4 27.1 281

1950

Maximum 2m temperature (Paris)



CLIMATE DT: replaying recent extreme events

Resolution 9km Global | pa umulated Preci Central European Floods, 2024

Climate

Present (+1.2°c)
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Exploiting Al in DestinE

Al Climate simulator

To explore “what if” scenarios
in a changing climate.

A climate emulator which can
be used for enhanced
interactivity and uncertainty
guantification.

European ML foundation
Quantify uncertainty

Develop and deploy multi-
purpose ML workflows for
various applications and from
data to trained models.

ML-based approaches will also
be used to quantify
uncertainties in both the
Climate and on-demand
Extremes DTs.

Al Forecast in a box

To augment DestinE’s
interactive features.

ML prediction systems are
packaged together with the
product generation pipeline
for delivery to users .

LLM — Chatbots

(weather & climate)

A comprehensive climate and
weather aware
conversational Al system.

To enhance the access to
complex information.

Combining LLMs with digital
twin data to revolutionize the
way users interact with
climate and weather data.




In summary
Outlook

v’ Further enhancement of the system, integration of additional digital twins, development of applications

and services, up to completion of the digital twin of Earth system and full operationalisation of the system.
v’ Increased focus on extreme events in a future climate - linking the climate and extremes DTs

v’ Increased focus on supporting our Member States to uptake DestinE capabilities (data, what-if simulations,

tools), combine them with existing sources of information, and exploit them into their existing workflows

v’ Increased focus on Al to support Member States in their tasks on adapting and mitigating climate change
impacts (e.g. higher resolution Al models; Al applications for translating weather and climate data into

weather and climate information)

Workshops and events:

4th DestinE User eXchange 25-26 June, Vienna (at LPS 2025)



Thank you!

https://destination-earth.eu/
https://platform.destine.eu/
https //d|g|tal Strategy ec.europa. eu/en/pol|C|eS/dest|nat|on earth

CNECT—DESTINE@ec.europa.eu

#DigitalEU #DestinE #DigitalDecade #DigitalEUProgramme #EUGreenDeal #EuroHPC



European Preparedness Union Strategy:
Bridging Preparedness and Al Policy

16 JUNE 2025

Alessandro Carrotta — Policy Officer, DG ECHO



2025 European Preparedness Union Strategy

HIGH REPRESENTATIVE

OF THE UNION FOR

- EUROPEAN FOREIGN AFFAIRS AND
COMMISSION SECURITY POLICY

Brussels, 26.3.2025
JOIN(2025) 130 final

JOINT COMMUNICATION TO THE EUROPEAN PARLIAMENT, THE
EUROPEAN COUNCIL, THE COUNCIL, THE EUROPEAN ECONOMIC AND
SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS

on the European Preparedness Union Strategy

EN EN

More
proactive,
integrated

& upscaled
ooy

Evolving
European
risk
andscapsg

All-hazard Whole-of- Whole-of-

government society

Civilian European EU added Vision till

preparedness| | Preparedness| | value to MS end of

incl. civ-mil incl. external where Excl. competence mandate

cooperation impact on EU change
incl. next ME
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Thematic blocks of the strategy

©
1. 2. 3. 4. 5. 6. 7.

FORESIGHT & RESILIENCE POPULATION PUBLIC- CIVIL- CRISIS RESILIENCE

ANTICIPATION  OFVITAL PREPAREDNESS PRIVATE MILITARY  RESPONSE THROUGH
SOCIETAL COOP. COOP. EXTERNAL
FUNCTIONS PARTNERSHIPS



Bridging Preparedness and Al Policy

Match operational needs/use cases with enabling conditions

- Apply Al Strategy provides the enabling conditions—investments, standards, and
governance—for trustworthy Al uptake.

- The Preparedness Union Strategy provides the real-world challenges where Al must
prove its worth.

Challenges

- All involved societal actors (authorities, businesses, etc.) — not few frontrunners — have
the human and institutional capacity to make sense of Al tools, test them and trust them.



Preparedness and Al: how to bridge?

- Anticipatory action and real-time risk intelligence - Early Warning Systems
- flash flood prediction,

- earthquake aftershock prediction, etc.

- Support of pre-positioning of assets and targeted preparedness measures - Predictive
Impact Modelling

- healthcare surge forecasting during heatwaves or pandemics

- Cross-border risk management and faster operational coordination - Fire Detection
and Spread Modelling
- Al-enhanced wildfire detection via satellite imagery, model fire behavior, and
project smoke dispersion.

- Al-powered computer vision on drone imagery automatically identifying risk
zones



Preparedness and Al: how to bridge?

Systemic foresight and supports multi-hazard, multi-sectoral preparedness - Digital
Twins for Scenario Planning

- Destination Earth’s digital twins
- Al-enhanced stress testing of cities or critical infrastructure

Resilient supply chains and shared strategic reserves - Crisis Logistics and Supply Chain
Resilience
- Al-assisted stockpile planning: optimization of the positioning of critical reserves by
simulating demand spikes under various scenarios.

Supports risk communication, trust, and societal resilience - Disinformation Monitoring
During Crises

- Al for information integrity: monitoring social media to detect and flag false or
harmful information.

- Crisis communication bots: Al-powered assistants support CP authorities in
disseminating accurate instructions to the public




European
Commission

https://commission.europa.eu/topics/preparedness en



https://commission.europa.eu/topics/preparedness_en

Artificial Intelligence for Disas
@ the Joint Resea

Christina Corbane
Deputy Head of the Disaster Risk Mana
Joint Research Centre , European Com




Application areas of Al in DRM

Multi-hazard (10.0%)
Drought (1.9%)
(Wild)fire (1.5%)

Rainfall (3.2%) Flood (34.50%)
Avalanche (0.9%)
AntiCipate Volcanic eruption (2.1%)
Al boosts analysis of Earth Observation Hurricane/typhoon, tornado, cyclone (3.5%)
data, raising coverage from 5% to +50% Tsunami (3.2%)

Landslide (17.4%)

/ \ e e
Respond Prepare

Al analyses social media to Disaster Al predicts potential _
pinpoint damage and gUidE :k FrEc e E-J building and infrastructural Source: Kuglitsch M. et al., 2022.
rescue teams T damage -
04 g (covering 2018-2021)

Alert

Al-powered systems deliver early warnings
using real-time meteorological data



Anticipation Al in tropical cyclone anticipation

- Aims to increase anticipation time-window for preparedness measures
- Monitors and visualizes meteorological conditions for cyclone formation
(cyclogenesis) within GDACS

» Al-powered Processing
e Automatically processes text-based
weather bulletins from meteorological
centers
e Extracts details on potential tropical
cyclogenesis conditions from unstructured

text

eConverts extracted data into structured
format for GDACS use

e Goal and Benefits
*Provides timely critical information for early

stages of tropical cyclone formation
eEnhances preparedness and response
efforts

Wi of #remar potertsl g sl cctaes Lampesn Uroe 2004 W tcaac wrnplayed and
o e pirt of e Ewrepran Lvson Concemmg B g a Vit of 40y Couny Sorviery o ared o of 0 Boren Or Concenning e dunrdaton of B Norers o boundared
The ats = Gragcn tavnat can he deenicaded hers @ dats w jun et 4,

Tropical Dep -
Tropical Tropical (Moderate) (Severe) (Moderate) Disturbance

Disturbance Depression Tropical Storm Tropical Storm Tropical Storm Overland
Depression

+17 Feb 2024 18:00
« RSMC Meteo France—  * 19 Feb 2024 00:00 + 19 Feb 2024 18:00 « 21 Feb 2024 00:00  » 23 Feb 2024 12:00  » 24-26 Feb 2024

La Réunion



RESDOHSE Real-time (social) media analysis in disaster response

 Social media posts are a critical data source for disaster
response, especially in the first 12-24 hours

e Al tools can quickly identify important information from
social media to enhance response effort

* JRC's open-source software uses machine learning to scan
social media posts in real-time, filter, geolocate, and analyze
data to support emergency responders

e Examples: 2023 earthquakes in Turkiye and Syria, 2021
Haiti earthquake

SM4DRM ol

Media

for

Disaster
Risk
Management

JRC Map | 17/08/2021

Haiti | 7.2 M Earthquake of 14 August

X
¥ 3w
Interest 7.2M e
O Depth: 7.2 km 3
Number of affected 14 Aug 2021 |
45 bulidings detected. 12:29 UTC (8:29 local) S -
FW GDACS Red Alert
Builtup AW 2
-2 e _ HAITI
Main road Sonave - v
—— Department division "i’. " ‘
Nmm pm Grande = \ '."vl'; s
45 Cayemite -
a&édmm -
@ =
~ 5 ' o ot v ville: At
- woRe : N »
g 1d'Anse’ e ¢ e oebs
Do > 7 o
e

30
Les Cayes

ks Tle 3 Vache Caribbean
Sea

Fig. 15 - Geo-located text information about impacts on Facilities (Blue symbols) and Locations (Red Symbols). The figure
contains also the shakemap and the locations AOI of the Copernicus EMS



Preparedness and prevention

Dynamic Conflict Risk Model: Risk estimates February to July 2025 (input data through January 2025) & Results @

Risk table Risk map

{4+ B

All regions

Show/hide conflict subcategones

Sub-national region Any conflict |

» Ethiopia (11)
» Congo (DRC) (26}

» Sudan (18)

» Nigena (37)
» Synia (14)

» Pakistan (8)

» Palestinian Temtones (2) -
— \

P LS\

mar (Burma) (15)

Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025

= DCRM Risk score

Select conflict category @ DCRM risk scores

Any conflict v Hover over the map to view details

Select country @

1-10 of 140 rows 10f
®

https://science4peace.jrc.ec.europa.eu

Country: Ukraine
Administrative unit: Zaporizhia

Conflict history

Conflict Risk Modeling |
The Dynamic Conflict Risk Model

o o o o e s &
& W & a7 & & & W
A A Y

§ & & ¥ & ¢ ¢ e

Click here to navigate to the Country Profile



Thank you
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European Global DRMKC - DRMKC —
Crisis Disaster Risk Data Hub INFORM
Management Alert and
Laboratory Coordination

System

© European Union 2025
BY o ) ) !
omess otnerwise noted the reuse of this presentation is authorised under the CC BY 4.0 license. For any use or reproduction of elements that are not

owned by the EU, permission may need to be sought directly from the respective right holders.

Copernicus ECHO —
Emergency ERCC Daily Maps
Management

Service

EU Science Hub
joint-research-centre.ec.europa.eu

®®®EE


https://creativecommons.org/licenses/by/4.0/

Early warning (Alert)
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Enhance wildfire management (JRC
and DG CONNECT)
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Cyber
threats

Hydro

Geophysilogica Me

Geopolitical and

Cli

cal

Biological

Technological Environmental

societal

Extraterrestrial risks

Artificial Intelligence

Artificial Intelligence
Cyber incidents in healthcare

wrouge

Wildfires

Floods

Coastal Floods

Earthquake

Tsunami

Volcanoes

Pathogens (epidemic concern)
Antimicrobial Resistance (AMR)

Pollution-Driven Non-Communicable Diseases Adverse Health Effects

Illicit Drug Abuse, Trafficking, and Public Health
Air pollution
Eutrophication
Marine pollution by oil and chemicals
Marine macrolitter
Marine microlitter
Biodiversity loss
Nuclear/Radiological
Disruption of essential services
Natech
Hydrogen fuel risks
Ammonia for Hydrogen Fuel Production and Transport
Renewable Energy material sourcing and processing
Battery energy including storage
Carbon Capture Storage and Distribution
Armed conflicts
Hybrid threats
Wicit trafficking of nuclear/radiological material
Terrorism
Food insecurity in Europe
Unexpected Migration Flow
Damage from solar storms
Major meteorite impact
Space debris
Kessler syndrome
Uncontrolled reentry or launch
Attacks on satellites
Attacks on space-related ground infra
Technological over-dependence

% Uncertain Level of possible

% Uncertainties

Cybersecurity
Disinformation
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Al Risks in the Analysis of Risks Europe is facing

European

Analysis of Risks Europe is facing

An analysis of current ond emerging nsks

Knowledge Synthesis of sectoral risk
assessments reports and highlighting
multi-hazard cross sectoral impacts

Commission doinil Reszarch Canle




EU Institutional Landscape of Al developments for DRM under
the Preparedness Union Strategy

European Research Executive
Agency
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% European

==— Commission




Security research projects relevant for the Preparedness Union with Al

dimension — 2018 to 2023
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» C2IMPRESS “CO-CREATIVE IMPROVED UNDERSTANDING AND AWARENESS OF MULTI-HAZARD RISKS FOR
DISASTER RESILIENT SOCIETY”. COORDINATOR: Sampas Bilisim Ve lletisim Sistemleri Sanayi Ve Ticaret A.S. (TR).
Keywords: Disaster Risk Reduction& Response, System Dynamic models, Agent Based Models, Artificial
Intelligence, Decision Support System, Citizen Science, integrated disaster risk and resilience framework. EU
Contribution: 4.175.836 €

» CARMA “Collaborative Autonomous Robots for eMergency Assistance”. COORDINATOR: CS GROUP — France
(FR). Keywords: Crisis Management, Social Robotics, UGV, 3D Radar, Data Fusion, Path Planning, Artificial
Intelligence, Natural Language Processing, eXtended Reality, Enhanced Situational Awareness. EU Contribution:
3.990.605 €.

> SYNERGISE “A novel integrated SYstem of Systems streNgthening tEchnical and logistical capacities to ensure
better Response to emerGencies by synerglStically addrEssing FRs capability gaps”. COORDINATOR:
BUNDESANSTALT TECHNISCHES HILFSWERK (DE). Keywords: Autonomous swarm of robots, indoor localisation,
vitals monitoring, augmented reality, human-machine teaming. EU Contribution: 5.575.877 €



Artificial intelligence

Self-assessment: Could the Al system/technique stigmatise or discriminate

against people (based on sex, race, ethnic/social origin, age, disability, sexual
orientation, religion, political affiliation, etc.)?

— Explain how potential bias, discrimination and stigmatization will be avoided.

— ‘Ethics by design’ methodology: concrete steps for each phase in the development process.
E.g.:

e Check for algorithmic bias during the detailed development phase. Data could be processed in a
biased way, and therefore algorithms should be checked for this. (E.g. by using counterfactual
evaluation methods)

* Ensure that interface design honours principles of universal accessibility, and avoid the introduction of
functional biases in the detailed development phase that make the system unequally functional for
different end-users.



Artificial Intelligence in the Ethics Appraisal

Human Rights Impact Assessment: Evaluate potential human
rights impacts throughout development, deployment, and Accountability
post-deployment phases.

Bias Prevention: Implement measures to prevent bias,
discrimination, and stigmatization in data and algorithms.

‘i EU Artificial

>= Intelligence Act

Transparency and Informed Consent: Inform users about Al
interactions, capabilities, limitations, and decision-making

processes.
Al

. " Development
Human Control: Ensure humans maintain control over critical P

decision-making aspects.

Ethics Risk Evaluation: Assess and mitigate potential negative
social, environmental, and personal impacts.

Transparency Fairness
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Europe is not sufficiently prepared for rapidly growing climate risks

Europe is the fastest warming
continent.

Heatwaves are getting worse.
Wildfires are getting more frequent.

Rain patterns are changing, both
downpours and dry spells increase
in magnitude.

Sea level rise is accelerating and
threatening coastal regions.

Less snow in mountains, water cycle
disruption.

Spreading of vector borne diseases.

34 out of 36 major climate risks
could reach critical/catastrophic
levels during this century.

ERAS5 (observations)
Historical (modelled past)

EUCRA
high-warming
scenario

SSP5-8.5 (very high emissions)

SSP3-7.0 (high emissions)
SSP2-4.5 (medium emissions)

SSP1-2.6 (low emissions)

EUCRA
low-
warming
scenario

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

Source: Copernicus climate change service based on CMIP6

2V,
S
>

European Environment Agency

Eva lvits, EEA, Al powered Disaster Risk Management 16/06/2025



Climate risks can cascade from one system to another

Complexity of climate risk assessment:

R/

s Climate risks are shaped by:

- climatic hazards (e.g. heatwaves, droughts,...),

- non-climatic risk drivers (land use, managements)
- how prepared we are.

¢ Climate change is a risk multiplier that can
exacerbate existing risks and crises.

¢ Climate risks cascade across systems, which can lead
to system-wide challenges affecting whole societies,
with vulnerable social groups most affected.

Source: European Climate Risk Assessment (EUCRA), EEA Report 01/2024.
https://www.eea.europa.eu/en/analysis/publications/european-climate-risk-
assessment

Eva lvits, EEA, Al powered Disaster Risk Management 16/06/2025

Increasing

@ Decrease in
Droughts water Warming ST e
temperatures
Excessive water Excess nutrients g Poor infrastructure
. ! Agriculture (leakages, high
withdrawal and contaminants vulnierability) Increase in water
from food ML, used for artificial
security snow
Lower groundwater Increasing low flow Salt-water Phyto-plankton Increase in Increasing water
level situations intrusion blooms and irrigation demand and competition
spread of among sectors
pathogens
Decrease in water Desvr:taes'ing
availabili S
y quality
Failure of the
minimum Water scarcity
environmental flow

Risk to aquatic and
wetland ecosystems Risk to crop
and their services due production in Europe

Risk to population Risk of electricity
and economic sectors disruption due to the

Risk to winter tourism
and countries or

due to water scarcity impacts of heat and regions strongly

drought on energy

1o reduction of low production and peak
nd

flow in rivers

depending on it

biodiversity security

Civil and domestic

Environment Agricultural use
use

Energy use Industry and services

Water

Climate-related hazard B Major climate risk (risk assessment Exposed subsystem

o tables presented in this chapter
Non-climatic risk driver p ) P

A 2 Link to other factsheets and storylines
. Major climate risk (risk assessment tables

Direct or indirect impact presented in another chapter)

European Environment Agency g;}}


https://www.eea.europa.eu/en/analysis/publications/european-climate-risk-assessment
https://www.eea.europa.eu/en/analysis/publications/european-climate-risk-assessment

The European Climate Risk Assessment (EUCRA)

Next EUCRA aims assessing climate
risks in the context of:

©)

O O O O O O

O O O O

Ecosystems and environment
Spatial planning

Food security

Human health

Justice and fairness
Economic consequences
Built environment and
networks

Industrial policy

Migration

EU security

International and supply chain

Hazards

Climate-related hazards Non-climatic risk drivers

jeosnz W

Exposure

m Ecosystems Impacts
m People —>  and impact
m Physical assets cascades

m Economic sectors \L

Current state

Eva lvits, EEA, Al powered Disaster Risk Management 16/06/2025

H

Vulnerability

m Sensitivity

m Adaptive capacity

m Policies and institutions
m Financial resources

W

European Environment Agency 'r',,_)



DestinE contribution to European Climate Risk Assessments

D L [ i’

I

D
b

°o

Focus on solutions mitigating risks;

Enable quantitative assessments
accompanying qualitative ones;

ldentify major risks per system
and across systems and sectors ;

|dentify priorities for timely action ;

Produce what-if analytics and enable the
user to explore various scenarios.

. Reproduced from:
EUCRA-DestinE workshop: https://www.esa.int/ESA_Multimedia/

8-9 September 2025, Videos/2018/07/Earth_System_Data_Lab
co-organised by ECMWF and EEA

A\

European Environment Agency 'r',,_)

Eva lvits, EEA, Al powered Disaster Risk Management 16/06/2025



European Environment Agency

eAgency of the European
Union

32 member + 6
collaborating countries

EEA gathers various data and information

across Europe, combines and translates %
them into transparent assessments to

inform key EU policy and decision-making.

EEA member and cooperating
countries

- Member countries
- Cooperating countries
* This des rg is without prejudice to pi stotus,

ond is in thNSCRI.?M/” )d h {(jOp :o on
h Kosos. D claration of Independen

EEA Climate Change Impacts & Adaptation:
» Provides policy support on climate

(ot

4 POLAND

change hazards, resilience, impacts and | % N s o
I"ISkS, FRANCE Mizmn® HUNGARY  ROMANIA

» Supports development
and implementation of (sub-)
national adaptation strategies
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