
#MissionOcean     #DOF24     #EUDTO    #edito_dto

Alain ARNAUD 
April 30th,2025

The ongoing construction 
of the EU Digital Twin of 
the Ocean



#MissionOcean     #DOF24     #EUDTO    #edito_dto

Outline
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• Conclusion
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EU DTO in a nutshell
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The elephant in the room?

What is a 
Digital Twin?
(of the Ocean)
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What is a DIGITAL TWIN of the OCEAN
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The Complexity of a true Digital Twin
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knowledge and science
Marine and Innovation Experts,

Digital Ocean Forum, Paris, 21 avril 2022 

DTO to support actions
decision and impactReal word: Decision makers Digital word: Science and Expertise

Real word: Citizen
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EU DTO: the construction



DTOs

Ocean Forecasting Systems

Ocean Forecasting 

Applications

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.

Concept



EDITO federated data lake



EDITO infra processing engine 

for running models, AI Machine Learning, Hybrids models 
and applications
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Each Project 
brings its:
Data
Tools
Front-Office





EU DTO: the construction
Application to one project



Each Project 
brings its:
Data
Tools
Front-Office







Explore

Contribute

Create

The European DTO Offer
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The tools for the co-
construction



The European DTO: The CO-Construction



The European DTO: The CO-Construction
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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

2022
First edition  in Paris. To gather 
marine & digital stakeholders, 
leading projects and initiatives in 
Europe.

Second edition in Brussels. To start 
designing a common vocabulary, 
architecture, infrastructure, offers and 
services in a community plan.

2023
Third edition in Brussels. To continue 
the codesign and showcase first 
demonstrator to High Level EU 
representatives

2024
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DEFIS MARE RTD

CNECTENV

Commissioner for Innovation, Research, 
Culture, Education and Youth



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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AI and DTO for 
Ocean Modelling



• Can be used for a wide range of 

tasks

• Trustworthy

• Computationally expensive

• Memory Intensive

• Difficult to improve given 

more data

Classical Global Ocean models Forecast

GLONET Global AI–Forecasting System



GLONET Global AI–Forecasting System

t t+τ

model

•Competitive accuracies

•Fast prediction

•Performance improves given 

more data

•Learn more complex patterns 

not representable by equations

• Lack the versatility of numerical 

methods

Present Future

AI-Forecasting model



GLONET Global AI–Forecasting System
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Forecast(daily):

Hours, days
Forecast(daily):

Seconds
Suitable for what if 

scenarios:

(easy to run forecast with 

different initial conditions)

At Mercator



What is the EUROPEAN DIGITAL TWIN OF THE OCEAN

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
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Conclusion

5/6/2025

34

• A real momentum in Europe for a DTO

• The European Commission is committed

• Mercator Ocean has contributed to federate the marine&digital 
community and will lead with VLIZ 3 projects, « EDITO Infra » 
developing the Infrastructure, « EDITO Model Lab » for model innovation, 
« EDITO 2 » Scaling up the concept.

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

• The UN Decade (DITTO and OceanPrediction) is a natural 
framework for international cooperation
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END
Thank you for your attention
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