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Digital Twins of the Ocean in a nutshell

A Digital Twin Ocean offers a virtual
depiction of the ocean: it aims at being a
consistent, high-resolution, multi-
dimensional and near real-time virtual
representation of the ocean, combining
ocean observations, artificial intelligence,
advanced modelling, operating on high-
performance computers and accessible to
all, through interactive tools.







Concept

Ocean Forecasting Systems

&) Ocean Forecasting
@ Applications

§2) 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.




Integrated into the EU flagship « Mission Ocean »
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Cooperating at the global level

o A UN Decade Collaborative Centre to connect
. cean fame the global community of digital oceanography,
°e” Prediction

ocean modelling, science-to-service, in order to
better deliver together.

P— e - "_‘i.’-:_‘_ B, — "
u:'."' : o _.'-‘_“ . e " ,.q....‘
o ‘. - ..l . :-.' == | =, =
\\ . %% L —< S0 o2 -
W ¢ Digital Twins©o n

Untted Nations Decade
20214 B

Digital Twins of 2030 for Scstainatie Doveiopment
A UN Decade Programme devoted to the Ocean (DITTO)
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Designed by the European marine & digital community

The DIGITAL OCEAN FORUM

2022 — First edition of the Digital Ocean Forum (Paris). To respond to the EC
President’s call for a European DTO and gather marine & digital stakeholders,
leading projects and initiatives in Europe.

2023 — Second edition of the Digital Ocean Forum (Brussels). To
start designing a common vocabulary, architecture, infrastructure,
offers and services in a community plan.
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Facing 3 major challenges

Infrastructure
Robust, efficient,
performant:
Technological challenge

Information

Reliable, relevant,
scalable:

Scientific challenge

Impact
Demand-led, inclusive,
sustainable:
Cooperation challenge



The EDITO Projects

D@ EDITOInfra
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oy

EMODnet

@

opernicu
OCEAN Copernicus.
INTERNATIONAL Marine Service

MERCATOR

A 2-year project building the public
infrastructure backbone for European
DTO by integrating key data service
components (among which Copernicus
Marine Service and EMODnet), and by
sharing cloud processing capabilities and
software into a single digital framework.

D@ EDITOModellLab

VIRTUAL SIMULAT ION ENVIRONMENT AND ADVANCED MODELS

A 3-year project developing the next generation of ocean
models, combining artificial intelligence and high-
performance computing, to be integrated into the European
DTO public infrastructure, providing access to focus
applications and simulations of different what-if scenarios.






EDITO provides an architectural basis for t
interconection of assets




EDITO sets up a federated data lake



EDITO Infra

... to enable first a seamless access to the whole
EMODnet and CMEMS data
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EDITO Infra

... allowing to launch models, Machine Learning,
and any applications
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The European DTO




The European DTO: Phase 2, full integration







The European DTO Offer

Explore

Contribute

Create




Service offer: Explore

Use the DTO platform

« Seamlessly browse and access
ocean data with adaptive resolution

and downscaling EXpIOre ‘

- Extract data from browsing data
Contribute
* Run predefined ocean processes
and simulation scenarios on different
topics
Create

« Access ocean services hosted on
the platform, with a dedicated user
experience



Explore: EMODnet data

Catalogue

Administrative units >
EMODnet Bathymetry LT

Map settings » i

Configurea map
Coordinate format
ma

Frojection

DTM™ Tiles

Marine regions
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Explore: Copernicus Marine Service data
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Service offer: Create

Create your own data & services

« Create your data
« Benefit from the Virtual Ocean Model Lab
to generate new data Explore
« Derive predefined processes on demand,
what-if scenarios

. Contribute
« Create your services :

« Create your own marketplace and place
your service there

« Use virtual environments (Jupyter,
RStudio, IDE, Python, R, etc.) or other Create
predefined services.

« Access HPC computing, storage and
streaming resources




Create: Marine Heat Waves outreach services

Visualisation of Marine Heatwaves days — summer 2022







Create: Thematic synthesis and vizualisation services
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Create: Scenario - Seagrass beds to mitigate coastal erosion
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Service offer: Contribute

Enrich the offer to benefit the community

« Open an access to your own data and
tools to add them to the DTO catalogue

« Share your know-how, best practices,
methods to feed the DTO

 Promote cooperation and the
implementation of projects between DTO
stakeholders

Explore

Create

Contribute




Contribute: What-if scenarios
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Marine Protected Area for biodversity

Ship routes for zero carbon

Pollution sources for zero pollution

Mature-Based Soluticns for
biodiversity and coastal hazards

Aquaculture for zero carbon

Marine plastic for zero pollution




Next: June 2024, milestone in the EU DTO construction

For 3 years, the Digital Ocean Forum has been gathering the Digital Ocean’s

European community.

The 3rd edition will unveil the prototype of the European DTO.
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Thank you!
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