‘Restore our Ocean and Waters by 2030’
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EU DTO: the EC Vision
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AN “Today, we know the ocean is vulnerable and is threatened by
RESTORE OUR OCEAN AND WATERS our misdeeds. Pollution, chemicals and the overexploitation of
marine resources. The ocean is too large for any one of us, and

PROTECT AND RESTORE MARINE _ ocedl _
yet so fragile that our individual actions matter. ...

AND FRESHWATERS ECOSYSTEMS

AND BIODIVERSITY ... Every problem is an opportunity for innovation. But we need
a clear and ambitious objective. We need a mission, like the
PREVENT AND ELIMINATE POLLUTION European Green Deal. That is why we have launched the
OF OUR OCEANS, SEAS AND ‘Mission to restore our ocean and waters by 2030’ ...

WATERS
.. Finally, the ocean is still largely a great mystery for humankind.

MAKE THE BLUE ECONOMY CARBON- That is why Europe is building a digital twin of the ocean.

NEUTRAL AND CIRCULAR We are connecting our assets — like the Copernicus satellites,
marine infrastructure like icebreakers, buoys and underwater
drones, and high-performance computing. We will gather the raw
data and turn it into real-time knowledge and longer-term
predictions.

We are putting the power of the digital revolution at the service
of our climate. ...”
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4 Main challenges
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Information Infrastructure Impact
Reliable, relevant, Robust, efficient, Demand-led, inclusive,
scalable: performant: sustainable:
Scientific challenge Technological challenge Cooperation challenge
Interdisciplinarity =)o




EU Digital Twin Ocean as a consolidator of Marine Knowledge
ENV, CNECT)
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European Digital
Twin Ocean

A leap in ocean knowledge and
sustainable action empowering
citizens to make informed decisions
backed by science and data to restore
marine and coastal environments,
support a sustainable blue economy
and mitigate and adapt to climate
change.

DISCOVER »

https://myoceanlearndev.edito.eu/en-us



https://myoceanlearndev.edito.eu/en-us

Structuring & Iintegrating the ocean
knowledge value chain FOR ocean actors

TO:

» Support science-driven approaches to policies implementations by users:
ecosystem-based management of marine habitats/green infrastructure, planning
and management of marine areas, safeguard productivity and biodiversity of
marine ecosystems, etc.

» Support industry to develop (new) sustainable business models, and green
services (and opportunities in ocean data and related services)

» Increase citizen engagement & empowering citizens in innovative co-designed
services and projects, enable the infusion of ‘non-scientific data streams’

HOW:

» By Integrating and connecting wide range of data and models (from physics to
socio-economics) with cloud infrastructures, HPC, Al

» by providing development kits, interfaces and visualization tools for “what-if"
scenarios and decision support

« A core infrastructure, conceived as a public good »

European
Commission




Ocean Observation

EU DTO: the EC Vision

The EU DTO needs to rely on a
comprehensive and sustained OO
system, coordinated and
transparent

Models

Physics, biogeochem,ecosystems

'. EDlTO & biodiversity, socio-ecological

(Core DTO infra) Research mmmmpto operations

£

Harmonised data

w @ Copernicus Marine

EMODnet Marine Service Rls

DTO engine
core models
suite

Other sources of data

Research, citizen, private and other
networks data

Models outputs

!

Ry
Blue economy

LIGHTHOUSES Coastal zone management
Pollution

Med Sea Maritime Spatial Planning @anube & Black Sea

Baltic

Ocean Climate

Atlantic




EU DTO: 3 pillars of action

1. Science-base

(Horizon Europe, national programmes ...)

2. EU Core Infrastructure
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(Mission Ocean WP)

3. EUDTO in the world



1. science-based: inclusive and open
P@® EDITO follows a co-design and co-development approach

The core EU DTO must: European Digital Ocean Forum

» be co-developed in collaboration
with willing projects and DOF 1 - Paris, April 20-21 2022

stakeholders DOF 2 - Brussels, 14-15 June 2023
DOF 3 - Brussels, 12-13 June 2024

» foster the co-development of local
or regional, application-specific,
DTOs
open to interoperability with other
similar initiatives

Accessing Enabling Serving the DTOin a
Ocean Data & Ocean Ocean | Ocean Digital
New Sensors Modeling Intelligence Framework




2021

2022

2023

2024

2. EU DTO Core Infrastructure (EDITO)

Mission Restore our Ocean and Waters

Public Infrastructure for the European
Digital Twin Ocean
IA, IBA - 3M€

Underlying models for the European
Digital Twin Ocean, IA - TM€

Integration of biodiversity monitoring
data into the Digital Twin Ocean
IA - 10M€

Towards a European e-DNA library of
marine and freshwater species
CSA - 2M€

Integration of socio-ecological models

into the Digital Twin Ocean, RIA, 13M€

Roadmap towards the integration of

inland waters into the Digital Twin
Ocean, CSA - 2M€

EU DTO - Phase 2

IA, IBA — 14M€

EDITO-Infra - EU Public Infrastructure for the European Dlgital Twin Ocean
Mercator Ocean Int (CMEMS) & VLIZ (EMODnet)

EDITO-Model Lab - Underlying models for the European Digital Twin Ocean

DTO-BioFlow - Integration of biodiversity monitoring data into the DTO

Aquatic Organisms, navigating Europe towards the next generation biodiversity
monitoring

DIGI4ECO DT-sustained 4D ecological monitoring of restoration in fishery depleted areas

eDNAqua-plan - A Plan towards an eDNA reference library and data repository for

SURIMI, SEADOTs, ECOTWIN, SEADITO

[ IDEATION - InlanD watErs in the digitAl Twin OceaN

Scaling up EU DTO core infrastructure (data sources, models and services)

Integration of existing applications (local or sectoral DTOs); Development of
new user-driven applications; Interoperability with similar digital initiatives;

Stakeholder engagement (inclusivity)

J




2. EU DTO Core Infrastructure: EDITO

 First prototype delivered at the DOF
2024 —platform publicly available
https://dive.edito.eu/

Second phase - Q1 2025, 14M
scaling up infra & services

‘, EU European Digital
vMISSIONS ” EDITO TmeCean be

EMODnet
RESTORE OUR OCEAN & WATERS [l o2 /AF @Mm s m.'“" iz EQ

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


https://dive.edito.eu/

3. EUDTO Iin the world

o EU 27 - linking with national initiatives & @esa

o UN Decade of Ocean Science for Sustainable Development
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Digital Twins of the Ocean

® Priority topic (JPN & EU lead)
s oceans inmaTve . EG(| ggreed that the Ocean Decade DITTO programme is the appropriate platform for

©DOB®()e TE@® . . . . :
international collaboration — further discussion at annual meeting, October, Rome

ALL-ATLANTIC

OCEAl:IhESEARCH

CE

o All-Atlantic Ocean Research & Innovation Alliance by

Galway and Belém Statements
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- EDITO: co-creation framework
~ forthe EU DTO

--------

RRRRRRRRRRRRRRRRRRRRRR



The European DTO Offer

Explore

Contribute

Create
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Opportunity for the creation of a mosaic of innovative actions

EU DTO application
to combat marine plastic pollution and safeguard
marine environments

Monitoring marine plastic, predicting its movement to support informed decisions
and actions to curb marine plastic.

https://youtu.be/BnvXpgNJliU

EU DTO - OLAMUR application
Supporting sustainable multi-use of marine
environment

Unveiling the potential of multi-Use offshore wind energy and low trophic level
aquaculture in the Baltic Sea.

https://youtu.be/EAur0zZGDoQ

EU DTO application
to support nature-based solutions against coastal
hazards

Exploring the best way to use coastal vegetation such as seagrass to reduce coastal
risks.

https://youtu.be/PXt44\Wj-SWw

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

EU DTO - SOCIB application
Early warning system for extreme events

Predicting meteo-tsunamis in the western Mediterranean for managing risk and
adaptation to a changing climate.

https://youtu.be/yZL5SEOwB60

EU DTO - NOCOS DT application
Improving ship navigability in the Arctic and Baltic
Ocean

Digital twin tools for monitoring sea ice and assessing the risk for maritime transport

https://voutu.be/Kz3acp2Ntww



https://youtu.be/BnvXpqNJliU
https://youtu.be/PXt44Wj-SWw
https://youtu.be/yZL5SEOwB6o
https://youtu.be/EAur0zZGDoQ
https://youtu.be/Kz3acp2Ntww
https://events.edito.eu/2024-digital-ocean-forum/content/use-cases
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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MARINE PLASTIC TRACKER

EDITO Datalab

¢ EU
@ MISSIONS . .
#MissionOcean #DOF24 #EUDTO _#edito dto



https://marine-plastic-tracker.lab.dive.edito.eu/

@ Plastic tracks
@ Plastic density map

racius — Dlur

O Largest emissions

| 200im 37°34'38'N0°31'38°W

Alpes-Maritimes
March 1st 2018 - April 15t 2018

MO B 052

Destination of plastic

Coastal Rivers
94 tons 37 tons
72%

Europe
95%

14

Reduction scenario

Emitter Coastal Rivers

Alpes-Maritimes None ~ None *

Noimpact

© 2024 Microsoft Corperation © 2024 TomTam T&




GLONET Global Al-Forecasting System

Current
Lon: 0°)

Currents

At Mercator o sy |

[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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RESTORE OUR OCEAN AND WATERS
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Learn more for the EU Digital Twin Ocean core
Infrastructure here!



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