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

Moderator: Juha -Pekka e 6 R NOIGOECHO.B3

14:30 7 15:30

A DG CNECTC.1, Charalampos Tsitlakidis

A DG ECHO.B2, Alessandro Carrotta

A DG JRC.E1, Christina Corbane

A Research Executive Agency, Rodrigo Gutierrez-Dominguez

A European Environment Agency, Eva lvits
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Charalampos Babis TSITLAKIDIS

Head of the Destination Earth Sector

DG CNECT

Unit C.1 - High Performance Computing and Applications




The 5 strategic areas of the action plan

Computing
infrastructure

] )
Skills

Simplify rules

Development of algorithms
and adoption

~_ A —— KK

Destination Earth

EU flagship initiative

Apply Al Strategy

@ Public sector {g\
s Digital twins Robotics %

Sciences Healthcare
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AgriFood Biotechnologies
and chemicals
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i applications :
Aerospace Materials

’_oand batteries
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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 | - DestinEClimate Change Adaptation
Digital Twin

V Globally consistent climate information at KMcale _ 60 years at 5 km atmosphere, Skm / 1/12° ocean
V Toenable policy actions in support of climate change adaptation > 90yearsat10km atmosphere, 5 km / 1/12° ocean

Climat IFS- NEMO

imate

simulations | Historical IFS- FESOM
ICON- ICONO

Extreme events IFS- FESOM

storylines

2040 2050

IPCC ARG (2021); 100km

How do heatwaves look
like in a +2Aor +4Awarmer
world and how should |
adapt my city? %%g
[ | |

sss
L

DestinE Digital Twin, 5km

wion Destination Earth


https://youtu.be/kD_g6ttgOe8

CLIMATE DT: replaying recent extreme events

49.5°N 49.5°N 49.5°N
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2019 heatwave i
occurred in
1950 or 2049 ?

48N 3

46.5°N 46.5°N 46.5°N

45°N 45°N

42°N 42°N 42°N

—~——
10
d) Maximum 2m-temperature (Paris)
I FSF ESOM 2049 29.5 28.8 28.2 27.9 27.7 27.7 29.0

with largescale
nudged towards
ERAS5 (201:2023)

2019 30.1 29.2 28.5 28.0 27.4 27.1 281

27.1 26.4 25.7 25.2 245 243 253

1950
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Maximum 2m temperature (Paris)



CLIMATE DTeplaying recenéxtreme events

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

Climate

Present (+1.2°c)

Accumulated Accumulated A R
e 2200h  09-17 precipitation (/m?)  ® 2200 h
380 380 =
Max.
285 285 —
Average
190 190
95 85
Min,
0 T T T e !
10 n 12 13 14 15 16 17 Date 10 n 12 13
September September

m f::gsgot:)ianumon Destination Earth implemented by CECMWF @Gsa GEUMETSAT ‘ '.3‘;
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( ATMOSPHERIC COMPONENT ]

FORECASTING THE WEATHER ' FOR WEATHER v FOR CLIMATE k DEMONSTRATORS FOR
(ECMWF'S AIFS) EXTREMES PROJECTIONS IMPACT SECTORS



Exploiting Al in DestinE

European ML foundation

Al Climate simulator LLM¢ Chatbots

Al Forecast in a box

Quantifyuncertainty (weather & climate)

. Ay o« A Acomprehensive climate and]
A T2 SELX 2NB as k| d AxGerelonp %%pﬁmu' a A Toaugmenb SauAy 9 Qg weather aware
in a changing climate purpose LI r owz for interactive features. conversational Al system
_ _ various applicationandfrom -
A Aclimate emulator which can d ined model A ML prediction systems are A To enhance the access to
ata to trained models
be used for enhanced : packaged together with the complex information
interactivity and uncertainty A ML-based approaches will alsc product generation pipeline . o
quantification be used to quantify for delivery to users A CombiningLLMs with digital
uncertainties in both the twin data to revolutionize the
Climate and ordemand way users interact with

Extremes DTs. 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:

4™ DestinE UseeXchange5-26 June, Vienna (at LPS 202



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 Carrottq PolicyOfficef DG ECHO



2025 European Preparedness Union Strateg)

HIGH REPRESENTATIVE

OF THE UNION FOR
EUROPEAN FOREIGN AFFAIRS AND
COMMISSION SECURITY POLICY

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

Evolving
European
risk
andscapeé

More
proactive,
integrated
& upscaled

To[oF=""

All-hazard Whole-of- @ Whole-of-

government society

Civilian European
preparedness | Preparedness

incl. civmil incl. external where

cooperation impact on EU

EU added Vision till

value to MS end of

Excl. competence mandate
change :
Rel. next M




Thematic blocks of the strategy

FORESIGHT& RESILIENCE POPULATION PUBLIC CIVIL CRISIS RESILIENCE

ANTICIPATION OF VITAL PREPAREDNES¢ PRIVATE MILITARY RESPONSE  THROUGH
SOCIETAL COOP. COOP. EXTERNAL
FUNCTIONS PARTNERSHIPS

18



Bridging Preparedness and Al Policy




Preparedness and Al: how to bridge?




Preparedness and Al: how to bridge?

- Systemic foresight and supports milizard, multisectoral preparednesdDigital
Twins for Scenario Planning
- 5SA0AYIGA2Y 9FNIKQA RAIAGEIET GoAya
- Alenhanced stress testing of cities or critical infrastructure

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

- Supports risk communication, trust, and societal resiliefsinformation Monitoring
During Crises

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

- Crisis communication bots:-Abwered 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 Dise
@ the Joint Reses

Christina Corbane
Deputy Head of the Disaster Risk Ma
Joint Research CentreEuropean 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%)
/ \I Earthquake (21.8%)
Respond Prepare
Al analyses social media to Disaster Al predicts potential .
pinpoint damage and quide :k Resilience E.J building and infrastructural SourceKuglitschM. et al., 2022.
rescue feams 9, damage (covering20182021)

Alert

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



Anticipation Al in tropical cyclonanticipation

- Aims to increase anticipation tinv@ndow for preparedness measure:
- Monitors and visualizes meteorological conditions for cyclone forma
(cyclogenesis) within GDACS

wAkpowered Processing
wAutomatically processes telkaised
weather bulletins from meteorological
centers

oEXxtracts details on potential tropical
cyclogenesis conditions from unstructurecy
text T

wConverts extracted data into structured
format for GDACS use

wGoal and Benefits
oProvides timely critical information for ea
stages of tropical cyclone formation
uEnhances preparedness and response

efforts
Tropical Dep -
Tropical Tropical (Moderate) (Severe) (Moderate) Disturbance
Disturbance Depression Tropical Storm Tropical Storm Tropncal 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




Res ponse Realtime (socialmediaanalysisn disasteresponse

SM4DRM ol

. T e Media
‘ wSocial media posts are a critical data source for disastql = -3 ©: for

H 5 d Disaster
response, especially in the first-22 hours ~ P Risk

Management

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

wJRC's opesource software uses machine learning to sq
social media posts in retme, filter,geolocate and analyze - -
data to support emergency responders

wExamples: 2023 earthquakesTiirkiyeand Syria, 2021
Haiti earthquake

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

Kk .
;

Sub-national region Any conflict |

o \/

]

» Rus:

» Nigena (37)
» Synia (14)
» Pakistan (8)

B » Palestinian Temttones (2) 81 { ==
— \

P LS\

» Myanmar (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

Hover over the map to view details

Any conflict v

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



Thank you
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European Gobal DRMKE DRMKG Copernicus ECHQ
Qisis Disaster Risk Data Hub INFORM Emergency ERCC Daily Maps
Management Alert and Management
Laboratory Qoordination Service
System

(%) © European Union 2025 EU Sci
cience Hub
ted the reuse of this presentation is authorised und€GHRY 4lkense. 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. JOInt-research-centre.ec.europa.eu
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https://creativecommons.org/licenses/by/4.0/

DATA FUSION
SUBSYSTEM FIRE EXPERT USERS

ARTIFICIAL WITH SPECIFIC
INTELLIGENCE
SUBSYSTEM

DATA AND MODELS

vx;

Early warning (Alert)
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Al for Good

‘a@

WEB-GIS
APP

DIFFIRENT TYPES OF INPUT SOURCES AND DATA

M ICOGRAMS
PLUGGABLE MODULE -~

EFFIS and GWIS

Croatod In

Overall platform scheme

Copemlcus

+ialolm

Enhance wildfire management (JRC
and DG CONNECT)

Hinjolx i}

Maine-et-Loire

Algeria




Al Risks In the Analysis of Risks Europe Is facing

% Uncertain o Level of possible
% Uncertainties

Artificial Intelligence

Artificial Intelligence

Cyber incidents in healthcare
Cybersecurity

Disinformation

European _
Commission doinil Reszarch Canle

Cyber
threats

g

g

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

Cli

10

:
Il
g
11
o
[\
F S
a
o

Hydro
Geophysilogica Me

cal

Analysis of Risks Europe is facing

An analysis of current ond emerging nsks

Biological

Technological Environmental

Geopolitical and
societal

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

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

European Research Executive
Agency

|||||m\\\\k
g\

% European

==— Commission




lon with Al

Security research projects relevant for the Preparedness Un

2018 to 2023
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U CIMPRESS: / -GREATIVEMPROVEDUNDERSTANDINGND AWARENESOF MULTIHAZARDRISKSFOR
DISASTERESILIENT h / L. COORDINATOBampadBilisimVe lletisim SistemleriSanayiVe TicaretA.S (TR)
Keywords Disaster Risk Reduction& Response,System Dynamic models, Agent Based Models, Artificial
Intelligence,DecisionSupport System,Citizen Science integrated disasterrisk and resilienceframework EU
Contribution: 4.175.836¢

U CARMAG/ 2t f | G@dedmibus@bBotsfor eMergency! & a A 4. (COGRDEVATORSGROUR; France
(FR) Keywords Crisis Management, Social Robotics,UGV, 3D Radar, Data Fusion, Path Planning, Artificial
Intelligence ,Natural LanguagdProcessinge XtendedReality,EnhancedSituationalAwarenessEU Contribution:
3.990.605¢€.

U SYNERGISE!novel integrated SYstenof SystemsstreNgtheningtEchnicaland logistical capacitiesto ensure
better Responseto emerGencieshy synerglStically addrEssing FRs capability 3 I LIECOORDINATOR
BUNDESANSTALECHNISCHBES.FSWERIPBPE) Keywords Autonomousswarm of robots, indoor localisation
vitalsmonitoring,augmentedreality, humanmachineteaming EUContribution: 5.575.877 ¢



Artificial intelligence

SeltassessmentCouldthe Al system/techniquestigmatiseor discriminate
againstpeople(basedon sex,race,ethnic/socialorigin, age,disability,sexual
orientation, religion, political affiliation, etc.)?

A Explainhow potential bias,discriminationand stigmatizationwill be avoided

A Ethicsby R S & Am@tifo@ology. concrete stepsfor each phasein the developmentprocess
EQ.

A Checkfor algorithmic bias during the detailed development phase Data could be processedin a
biased way, and therefore algorithms should be checkedfor this. (Eg. by using counterfactual
evaluationmethods)

A Ensurethat interfacedesignhonoursprinciplesof universalaccessibilityand avoidthe introduction of
functional biasesin the detailed developmentphasethat make the systemunequallyfunctional for
different end-users



Artificial Intelligence in the Ethics Appraisal

Human Rights Impact Assessme#fivaluate potential human
rights impacts throughout development, deployment, and
postdeployment phases.

Bias Preventionmplement measures to prevent bias,
discrimination, and stigmatization in data and algorithms.

Transparency and Informed Consembform users about Al
interactions, capabilities, limitations, and decisimaking
processes.

Human Contral Ensure humans maintain control over critical
decisionmaking aspects.

Ethics Risk Evaluatiossess and mitigate potential negative
social, environmental, and personal impacts.

Accountability

EU Artificial
Intelligence Act

Al
Development

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

Europe is thdastest warming

continent. .
9 === ERA5 (observations)
Heatwavesire getting worse. , == Historical (modelled past)
== SSP5-8.5 (very high emissions) E.UCRA |

Wl|dfll'esal’e gettlng more frequent.7 === SSP3-7.0 (high emissions) hlgh-wgrmlng

. ] 6 SSP2-4.5 (medium emissions) scenario
Rain patternsre changing, both SSP1-2.6 (low emissions)
_downpogrs and dry spells increase CUcRA
In magnitude. 3 low-

. : warming

Sea level risis accelerating and S

threatening coastal regions.

0

Less snown mountains, water cycle
disruption. 2

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

Spreading WECtor borne dlseases Source: Copernicus climate change service based on CMIP6

34 out of 36 major climate risks
could reacteritical/catastrophic

Ievelaju”ng thls Century European Environment Agency ?:#
Evalvits EEA X ! L L2 gSNBR 5AalaG6SNIwAal alyl3aSySyl we



Climate risks can cascade from one system to another

Complexity of climate risk assessment:

Lower groundwater

x Climate risks arghaped by:
- climatichazardge.g. heatwavesdroughts,...),

- non-climatic risk driverand usemanagements)
- how prepared we are.

x Climate change isresk multiplierthat can
exacerbate existing risks and crises.

x Climateriskscascade across systemsgiichcan lead
to systemwide 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/europedimaterisk

assessment
Evalvits, EEA Z !

L

Increasing Decrease in

Droughts water Warming PO eEe
temperatures
Excessive water Excess nutrients . Poor infrastructure
. ! Agriculture (leakages, high i
withdrawal and contaminants wuinersbility) Increase in water
from food Mty used for artificial
security snow
Increasing low flow Salt-water Phyto-plankton Increase in Increasing water
situations intrusion blooms and irrigation demand and competition
spread of among sectors
pathogens
Decrease in water De(v:vr:'aesring
availabili 5
y quality
Failure of the
Water scarcity

minimum
environmental flow

Risk of electricity
disruption due to the
impacts of heat and

drought on energy

Risk to winter tourism
and countries or
regions strongly

Risk to population
and economic sectors
due to water scarcity

Risk to aquatic and

wetland ecosystems
depending on it

and their services due
to reduction of low
flow in rivers

production and peak
demand

ta i to food
biodiversity security
A ivil and domesti
Agricultural use g i L Industry and services

Environment Energy use

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

o abl resented in this chapter
Non-climatic risk driver BRON Pl s ) P
: : Link to other factsheets and storylines
. Major climate risk (risk assessment tables

Direct or indirect impact presented in another chapter)

European Environment Agency

LI2 6 SNBR 5Aal aG6SNJ wAhal alyl3asys
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https://www.eea.europa.eu/en/analysis/publications/european-climate-risk-assessment
https://www.eea.europa.eu/en/analysis/publications/european-climate-risk-assessment

TheEuropeanClimateRiskAssessmen{EUCRA)

Next EUCRA aims assessing climate
risks in the context of:

© O O O O O O

© O O O

Ecosystemandenvironment
Spatiablanning

Food security

Human health

Justice and fairness
Economic consequences
Built environment and
networks

Industrial policy

Migration

EU security

International and supply chain

Evalvits, EEA X

L

European Environment Agency
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