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Outline

« EU DTO In a nutshell

 Conclusion
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The elephant in the room?

s What is a
1432 DlpltalTwm?
NCEE the Ocean)
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What is a DIGITAL TWIN of the OCEAN

- SENSOR DATA
P‘#‘\O“ <
. (S
& \
&.
o)
<
§ REAL TWIN g:':
! 3
) 5
2. g
,v’b‘?ys “Q\GY\“
NTIONS DECISIONS i
¢ EU

#MissionOcean #DOF24 #EUDTO _ #edito dto



The Complexity of a true Digital Twin

Ocean '

Real Digital Model Digital Shadow Digital Twin
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DTO to support actions

Real word: Decision makers decision and impact Digital word: Science and Expertise

knOWlEdge and science /5|g|ta| Ocean Forum Pans 2‘ avril 20227
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Concept

Ocean Forecasting Systems

) Ocean Forecasting
@ Applications

f2 Ocean Observations

A virtual representation of the ocean,

based on our common, shared
understanding of the ocean;

a knowledge pool intended to bring
together what we know, to enrich it, and
ultimately to question it to take informed
action.




EDITO federated data lake




EDITO infra processing engine

for running models, Al Machine Learning, Hybrids models
and applications
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European Digital Twin Ocean
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Each Project
brings its:
Data

Tools
Front-Office

Coastal Project
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The European DTO Offer

Explore

Contribute

Create
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The European DTO: The CO-Construction

* Applications

@  Services



The European DTO: The CO-Construction

projects Co
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Steering
Committee

Management
Board

Technical
Coordination

High Level
AdvisoryGroup




For the third year in 2024, the Digital Ocean Forum has gathered the Digital
Ocean’s European community.

The 3rd edition has unveiled the prototype of the European DTO

First edition in Paris. To gather Second edition in Brussels. To start Third edition in Brussels. To continue
marine & digital stakeholders, designing a common vocabulary, the codesign and showcase first
leading projects and initiatives in architecture, infrastructure, offers and demonstrator to High Level EU
Europe. services in a community plan. representatives

#EUmissions #HorizonEU #MissionOcean
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Research,

RESTAURER
NOTRE OCEAN
ET NOTRE MILIEU
AQUATIQUE
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Digital Twin Ocean Applications

o e -socl! licati TO - LI T applicati
E0.010 Sphlication ELLDTO sppacation :ZTOWS;Z?:PI;'C:::; for extreme events Exl‘;soe(s)si';\sc\?vfata}‘:z;'careljgted and socioeconomic EUDTO - {LVO/ IUAD application D10 =NOCOS DT application
to combat marine plastic poliution and safeguard to support nature-based solutions against coastal y B SY: p ¥ g RE? S R Digital twinning for sustainable fisheries Improving ship navigability in the Arctic and Baltic
: : P - - R T — - impacts in coastal areas in present an uture
marine environments hazards Predicting metec-tsunamis in the western Mediterranean for managing risk and 3 ¢ P management Ocean
adaptation to 3 changing climates
g marine plastic, pradicting its movement to support informed decisions  Exploring the best way to use coastal vegetation such as seagrass to reduce coasta D fzhing vessels to allowreal time  Digital twin tools for monitoring sea ice and assessing the risk for maritime transport
0 curb marine plastic. risks. Larg: le ses-level and ify coastal hazard,

exposure and vulneral

Fisheries

A wr 2
% . ol
Phytoplanktan J Zooplankton -

i

Biological Carbon pump

EU DTO - Blue Cloud 2025 application EU DTO - BIODIVER-COAST application

EU DTO - OLAMUR application EU DTO - ILIAD application EUDTO- FI’IPELINE DTO apphcafuon s ; SlLIFONH{xGEN virtual reahty app}lcatlon 5
An application to support marine biodiversity Monitoring water quality in support of aquaculture Supporting sustainable multi-use of marine An immersive ocean for marine resource Improving coastal monitoring and forecasting Using virtual reality to raise awareness on marine
conservation and biodiversity restoration environment management Improving marine data and forecasts for the Portugusse cosstal waters in suppartof PIASTIC

national and EU policy ant rectiv
d EU policy and directi | reslity experience to suppart ocean lierscy sctions on marine

A wide range of applications showcased, some of them already integrated into the EU DTO

https://events.edito.eu/2024-digital-ocean-forum/content/use-cases



https://events.edito.eu/2024-digital-ocean-forum/content/use-cases
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Al and DTO for
Ocean Modelling
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GLONET Global Al-Forecasting System
Classical Global Ocean models Forecast

Horizontal grid
Latitude - longitude

Vertical grid
Height or pressure

Physical processes in a model

exchange
between
columns

« Computationally expensive

Memory Intensive

« Difficult to improve given

more data




GLONET Global Al-Forecasting System

Al-Forecasting model

Lack the versatility of numerical
methods
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GLONET Global Al-Forecasting System

Currents o3&
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Temperaturee .
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[Physics Models } [AI Models } \
c
Forecast(daily): Forecast(daily): '©
Hours, days Seconds =
Suitable for what if =

scenarios: <

(easy to run forecast with @ &

different initial conditions) § @
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What NOW?

Real-time monitoring of ocean conditions using
data from satellites, in-situ sensors and models.

What NEXT?

Forecasting of ocean dynamics using state of the

art modeling based on current data trends

What IF?

Advanced simulations and scenario modeling to
assess future impacts and adaptation strategies

helping citizens and stakeholders enhance ocean
sustainability and resilience.
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Conclusion

A real momentum in Europe for a DTO A
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nin
community of

Mercator Ocean has contributed to federate the marine&digital g

community and will lead with VLIZ 3 projects, « EDITO Infra » Eu 0 pea N experts,

developing the Infrastructure, « EDITO Model Lab » for model innovation,

« EDITO 2 » Scaling up the concept. | ready to CO m m It |

The design of the European DTO is collaborative and distributed
(from a core-twin to many twins of the ocean)

o

—

~

The European Commission is committed

The UN Decade (DITTO and OceanPrediction) is a natural
framework for international cooperation




END

- Thank you for your attention
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