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10 years ago ... end of R&D precursor projects, start of a new operational journey
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« The Ocean », according to marine.copernicus.eu
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(;0;‘ Copernicus The EU Copernicus Marine Service

Marine Service
Global & Regional Ocean Monitoring and Forecasting
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MULTI-YEAR REAL-TIME E2 FORECAST
10 to 45 years Daily, hourly 2 to 10 days
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A pan-European network of
Production Centres, feeding our
central Copernicus Information
System and Marine Data Store




Copernicus Marine supports all sectors of the blue economy

User Uptake: > 100,000 subscribers, Web: 1,500,000 visitors/year

Environment

POLAR ENVIRONMENT
MONITORING

The Copernicus Marine Service provides key data
products for the Polar Environment Monitoring sector to
assess environmental impacts at both poles.

OCEAN
HEALTH

The Copernicus Marine Service provides important
inputs to monitor the ocean's state and vital health signs,

CLIMATE
& ADAPTATION

The Copernicus Marine Service provides scientists with
ocean data and information to conduct their environ-
mental, climate and oceanographic research to support

climate adaptation.

MARINE CONSERVATION
& BIODIVERSITY
The Copernicus Marine Service provides key data to

monitor marine biodiversity and to protect Marine
Protected Areas, preserving at-risk ecosystems.
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Environment

Society

Economy

essential for the well-being of life on Earth.
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Society = Economy =
SCIENCE POLICIES & OCEAN
GOVERNANCE & MITIGATION MARINE COSTAL
FOOD SERVICES

& INNOVATION

The Copernicus Marine Service provides scientists and

businesses with ocean data, allowing them to innovate
their practices and build new applications and services

for intermediate and final users.

EDUCATION, PUBLIC HEALTH
& RECREATION

The Copernicus Marine Service supports businesses and
non-profit organizations to develop public health, ocean
literacy and educational tools to raise awareness on the

many challenges facing the ocean.

The Copernicus Marine Service provides key data to
support European Member States in the implementation
of European Directives. It also collaborates with
international institutions to support Ocean Governance.

The Copernicus Marine Service supports the
management of aguaculture farms and the sustainable

exploitation of ocean’s living resources.

The Copernicus Marine Service provides key data that
can be used to develop high-resolution coastal models to
manage and monitor coastal areas.

NATURAL RESOURCES

. The Copernicus Marine Service provides key data

EXTREMES, HAZARDS
& SAFETY Lkl
& MARINE NAVIGATION & ENERGY
The Copernicus Marine Service supports safety at sea
and pollution response by providing oceanic parameters é The Copernicus Marine Service provides key ocean
for extreme situations at sea and pollutant drift == parameters contributing to safer and more ecological products for the oil & gas, deep sea mining and marine
forecasts. marine navigation. renewable energy sectors.



http://marine.copernicus.eu/science-learning/ocean-state-report/

 Provides a state-of-the-art reference for the
variability, changes, and state of the ocean

* Provides key inputs that support major EU and
international policies & initiatives

« Collaboration of more than 150 scientific
experts from more than 25 European institutions

 Building on the Copernicus Marine Ocean
Monitoring Indicators (OMIs) framework.
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= SUMMARY

ISSUE 9: under review
ISSUE 10: Call for
Contributions

Ocean Monitoring Indicators
The gateway

to essential ocean variables to monitor the health of the ocean.

»| The Mediterranean Sea

reached its 2nd hottest

temperature for April
since 1991
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Achievements

the EU and policies

ACHIEVEMENTS
* Integrate new missions (esp. Sentinels)

?‘{ﬂl » User uptake and user engagement w7
* New marine data store s B
. . . MARINE SERVICE
| * Visualization tools (MyOcean) 2015-2021

* Improved or new observation products (e.g. pan Arctic)

* Improved model products based on upgraded systems
(e.g. assimilation, resolution, improved forcings)

* Improved homogeneity between model products

a Dj
* Product quality monitoring and improvements
* Interfaces Copernicus Marine and coastal systems
_— * “Interim” reanalyses

* Extended multi-year products in the past

Ocean State Report and high-level summary




[@u Evolution of performances
the EU and policies

Evolution of the SSH forecast error of the global Mercator Ocean 1/12° system (from
Pinardi et al. 2024). Colours indicate different versions of the system.
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Service Evolution Strategy
the EU and policies

USER & POLICY DRIVEN . . . . . . .
ATA A user, policy, science driven, continuously evolving service to remain
 PRODUCERS leading state-of-the-art service for Copernicus
_ d The continuous improvement approach is applicable to all Copernicus
Marine Service elements: production centers, marine data store, web &
service
COPERNICUS MARINE OFFER 0 User & policy driven: user feedbacks & policy needs are monitored and

ACCESS TO DATA OUTREACH

translated into service/products evolution objectives. Guidance from our
Champion User Advisory Group (CUAG)

Products

Indicators

Reports Expertise

FEEDBACK »

Quality

d Science driven: Scientific (observations, modelling, assimilation, Al) and
technological (e.g. cloud and computing capabilities) advances are fully
taken into account. Guidance from our international, independent experts
from the Scientific and Technical Advisory Committee (STAC)

OBSERVATIONS/
REQUIREMENTS
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A user and policy driven service

Py

SURVEYS AND
QUESTIONNAIRES

Feedback Report
“User eegggg €po WORKING
GROUPS

Copernicus Marine Service
Co-create solutions
with users across
multiple topics to
improve services
and products

Targeted surveys to
understand product
use and user needs

SERVICE ASSESSMENT
QUESTIONNAIRE 2023/2024

CO-DESIGN

APPROACHES
““Copernicus Marine
Feedback Report
2023
BETA THEMATIC
TESTERS WORKSHOPS

Facilitate user

Engage users to test
discussions to

and provide
feedback on the
service before its
release

evaluate and
enhance the service

“=“Copernicus Marne User
Feedback Report 2024

Report #3

Collecting User Needs




Themes of research and innovation for state-of-the-art systems responsive to evolving
user needs: observation, modelling, assimilation, artificial intelligence, cloud & HPC,
product quality, visualization, user services...
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Coastal ocean - Artificial Intelligence
Coupling with open ocean & hydrology New generation of ocean
models, HPC

Model space - Armorican Shelf

infrastructure

Zoopl e
Bio-optics +'-

POC

Improved BGC modelling & assimilation Ocean/Wave/Atmosphere Ensemble data

capabilities, high trophic levels interactions & coupling as?mllatlc;p and
orecasting



Management of service evolution activities

= 3 Streams defined to support Copernicus Marine R&D activities, with different time
horizons, players and objectives

= Overall objective: integrate R&D advances in the operational systems
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IMMERSE, SEAMLESS NECCTON, EDITO, ACCIBERG, COCLICO,
FOCCUS, SEACLIM...




Inspire

the EU and policies

Working with & for member states: our National Collaboration Programme
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National Collaboration Programme

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 ~ e

Copernicus Marine Service

P
oltaboration

: : o
collectionof use cases,  Under it o
1t's quick and free. marine posk nd EU C: his fc
ey e o
CMEMS User Uptake e : . —
_ o e e o st 5 bt o syt ok .

INV1 National Collaboration Programme (o [ =] [ @ (]
T

BM PARTNERS

HUBS UPTAKE
COP INNO
USER

DEM2

DEM3

COP INNO
USER
HUBS UPTAKE
COP INNO
USER

2022-2028

EU COASTAL MONITORING PILOT DEMONSTRATIONS



Inspire Working with the space and in-situ

the EU and policies components

The Copernicus Marine Service is highly dependent on
satellite (Sentinels) and in-situ observing capabilities.

Requirements, impact assessment and advocacy.

Integration of Jason-3, S1, 2, 3 A & B in Copernicus 1, S6A in
Copernicus 2 and future integration of S6B, S1, 2, 3 C&D.
Preparing for expansion missions (in particular Arctic Ocean).

Support the EC for Sentinel NG mission design.

Working with EEA, EuroGOOS & EOOS to strengthen development of
the global in-situ observing system.




Inspire

the EU and policies

CLIMATE CHANGE -

: ‘_ | MARINE MONITORING
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EMERGENCY MANAGEMENT
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(overess

Thematic
Hubs and
WEKEO

Working with the other EEs

»Land Service: Coastal Zone (Coastal Roadmap)

» Climate Service: Copernicus Marine
ocean&climate monitoring, indicators and
Ocean State Reports. Reprocessing of ocean
ECVs for C3S.

»Emergency Management Service coastal
flooding. Hydrology modelling (EFAS, GLOFAS)

» Atmospheric Service : Dust inputs and
atmospheric CO2 and support to CO2MVS
(air/sea fluxes of CO2)

»Security Services (EMSA, Frontex): use of
Copernicus Marine products (currents, waves,
sea ice temperature).



Ocean
Predict

SYMPOSIUM'OP’24

ADVANCING OCEAN PREDICTION SCIENCE
FOR SOCIETAL BENEFITS

18 - 22 Nov. 2024

@ Paris, France

International Collaboration and Impact

OceanPredict

Advancing the science of ocean prediction

2024 OCEAN DECADE
CONFERENCE

\ DELIVERING THE SCIENCE WE NEED

FOR THE OCEAN WE WANT 10-12
APRIL 2024
BARCELONA, SPAIN

ean Decade Week (8-12 April 2024)

Connecting the world around Ocean

prediction: A vision for the Decade and Beyond
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ForeSea

CoastPredict

with The Global Ocean Observing System

BLUE PLANET

The Global Ocean
Observing System

UN DECADE
COLLABORATIVE
CENTRE

.‘;: Ocean
° Prediction



Call for action

« International mobilization to
advance ocean prediction
capabilities for the benefit of society»

A7), N ocEAN
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==& NICE 2025

430 FRANCE

Ocean «3* Ocean i

/ 7 .7»‘ Mg,
Predict oreSea *«® Prediction

International
mobilization to
advance ocean
prediction capabilities
for the benefit of
society

One Ocean Science Congress
Nice, France, June 4 2025




Copernicus Marine in 2025 ...
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A world leading EU marine service responsive to user and policy
needs to sustainably manage the ocean, better protect marine
biodiversity and support climate policies

A pan European network

Innovation - Service Evolution Strategy

Links with EU member states / National Collaboration Programme
Integration in the Copernicus ecosystem

International impact and collaboration

En route to Copernicus 3 & new challenges : biology, coastal, climate, Al,
Sentinel Expansion, in-situ observing system, towards an integrated
platform and service line between Copernicus Marine and the EU DTO
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Mﬁi THANK
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RESTORE OUR OCEAN & WATERS

INTERNATIONAL
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