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Overview of Mercator Ocean International
and Copernicus Marine Service
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Multinational governance

Mercator Ocean International

A global ocean prediction center with 3 core missions:

DESCRIBES THE OCEAN ENVIRONMENT

Delegated entity of the European Union e Global public service for ocean data, information

Public interest mission

International partners network

and knowledge

Marine Eariie | ~G# PROVIDES OCEAN SERVICES & CAPACITIES

- Y e Capacity sharing and cooperation through a
JEDITO global ocean prediction network

Digital Twin
Ocean

¢ Ocean intelligence and policy-support services to
States, EU, UN...




@ Copernicus The EU Copernicus Marine Service

Marine Service
Global & Regional Ocean Monitoring and Forecasting
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ion (End2025)

A wide range of applications (environment, society, economy)

Support to EU policies (Green Deal, Digital Strategy)

>120, 000 registered users

1,5 million single visitors / year on marine.copernicus.eu

o POLAR ENVRONMENT SCIENCE & o MARINE FOO!
MONITORING INNOYATION ' Environment
= POUICIES & OCEAN
0., 0 SEMD @
. MITIGATION

Saciety

EDUCATION, PUBLIC TRADE B MARINE
o OCEAN HEALTH o HEALTH & @ Nl g
RECREATION NI

Economy

A

o 32.‘333,.“:“.-4. o EXTREMES. HAZARDS @ NATURAL RESOURCES
BOOIVERSITY & SAFETY L ENERG

https://marine.copernicus.eu/news/copernicus-marine-user-uptake-report-2024-kpi-highlights
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The Copernicus Marine Green Ocean Offer
and the use of BGC Argo data
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- Global Ocean Biogeochemistry Globai Ocean Biogeochemistry
Analysis and Forecast Hindcast

Global ocean low and mid trophic
levels biomass content hindcast

Surface ocean carbon fields
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Arctic Ocean Biogeochemistry
Reanalysis

Black Sea Biogeochemistry Analysis
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and Forecast

Mooedis

Biack Sea Blogeochemistry

In-situ
Global, 0.25° = 0.25°
1 Jan 1985 to 1 Jan 2026, monthly

Carbonate system

|5 % [POC | Backscater | i
ot .\,‘.'@; 4 Ay
e

Global Ocean 3D Chlorophyll-a
concentration, Particulate...

In-situ, satellite (L4)
Global, 0.25%x 0. evels

cly, multi-yearly

Plankton, organic carbon, optics

https://data.marine.copernicus.eu/



Apr2024-Mar2025 Apr2025-Mar2026

Users / IPs YoV growth

Latest 12 months
Tot

BGC products " 170,573 +75.7%

+73,506 vs previous period

Registered users . PN YoY growth

9,874 +46.9%

+3,153 vs previous period

Users / IP : Anonymous - Pair IP address/Download method ; Y ': £0
Registered Users : Users who have submitted the registration form ;| SRR ("'
5.9 @G

—
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Environment policies (eg Marine Strategy Directive, Green Deal), Climate and Carbon, Ocean
Health (eutrophication, acidification), Protection of endangered marine species, Fishery and
Aguaculture management

Supporiing the JRC and EU with

_ The Copemicus Marine Serviie provides ocean procucts and sarvices for many marine appications wordsice We putidlsh hom Use Cases soned by
:‘_7"'.'_‘:" ‘;:""“’—" Rgion, country, mane! sectors, Nghlghting exampies on Now marne cati we provide 1of free 1 used and what are the benefits for userns the Common Fisherles POllC)’
(CFP
Rogan Country Markons Funang Programime Y )
Use Coves >
Al v Al v M e Consenviason & Blotversity A\

Supporting Aquaculture and

TURTLES: Effects of swimming ME RO g
Fishing in the Adriatic Sea

with marine megafauna Danish seas behaviour and oceanography on
sea turtle hatchling dispersal

movements and bio-physical
ocean variables

Real-time assessment of MPAs Oxygen depletion events in

https://marine.copernicus.eu/services/use-cases/
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v" The main source of in-situ observations for 02, Nitrate, Chl-a

v" Improvement and validation of satellite Chl-a products

v' High level ocean products derived from BGC Argo data (ML/NN)
o Nutrient and carbon profiles derived T, S, 02 profiles
o Global 4D fields of Chl a, bbp, PAR, and POC (SOCA)

v Global and Regional Monitoring and Forecasting Centers
v’ Validation
v' Model improvements
v Data assimilation

e P
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Use of BGC Argo data for assimilation

Mediterranean Monitoring and Forecasting Center (Cossarini et al., 2022)

start of DA of Chla
and Nitrate
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i BGC-Argo floats

BGC Argo assimilation impact:

= improving  vertical and
seasonal dynamics  of
phytoplankton and oxygen
in euphotic layer

= correcting biases of nitrate
and oxygen below nitracline
and in deep layers

Teruzzi et al. 2021
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Optimization of the BioGeoChemical PISCES model parameters with Argo observations

Chlorophyll-a - September 2018

global model global model with

initial parameters Optimised parameters satellite Observations

- - e

B ¥ ¥ R 3%

Improved representation of the North Atlantic bloom compared to satellite observations with

the optimized model parameters:

> Better representation on the South-North Chlorophyll-a gradient Hyvernat et al., 2026a
» Reduction of the normalized BIAS by 30 % and the RMSE by 10%.



(@ ocEN - Use of BGC Argo to improve BGC models

)

Latitude (*)
pCO; anomaly [patm]
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CMEMS product  ~ =~~~ IBI - Reference
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1BI - Optimized

PISCES biogeochemical parameter set optimized against BGC-Argo
observations corrects the seasonal pCO, bias in the subpolar North
Atlantic when applied to the Copernicus Marine IBl regional model at 1/36°
resolution (Hyvernat et al., 2026b)
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Copernicus Marine Service evolution and links with the EU
Digital Twin Ocean
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Currents, temperature,
waves, sea level, .

Copermcus Marine Service in COPERNICUS 2 (2021-2028):

Regular incremental improvements to the current Offer
+ a series of maiar evolutions

Marine Biology Ocean Climate ( Digital services ’
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NECCTON: Preparing future Copernicus Marine Offer

B "z NECCTON

Horizon A

! NEW COPERNICUS
Europe _ }Vg CAPABILITY FOR TROPHIC
OCEAN NETWORKS

Overall objective: Enable
Copernicus Marine to deliver
products that better inform
marine biodiversity
conservation and food
resources management

Period: 2023-2026 (lead: MOi)
https://www.neccton.eu
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NECCTON outputs — 27 thematic variables

https://data.neccton.eu
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EU DTO brings together Copernicus Marine and EMODnet. Acces to data,
models, artificial intelligence and other tools, to allow the replication of
the properties and behaviours of marine systems and their interaction

Real Ocean

Use of real-time and historical observation data
to represent the past and present, initialize
prediction models and improve models to

simulate future / what-if scenarios

Observations are the cornerstone of DTOs, serving key functions such as calibrating,

optimizing (e.g., parameter estimation) and initializing models, training machine
learning tools, or assessing and evaluating information provided by DTOs.
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O The El.J Copermgus Marlne has been providing an ” @ ey i %
operational monitoring of the global ocean and

European seas for the last 10 years. RERR L, Digital Twin Ocean
[ Strong user uptake incl. for the green ocean offer.

O User driven, continusouly evolving to benefit from
science and technology advances.

O The EU Digital Twin Ocean (DTO) now brings
additional  services  (collaborative  platform,
scenarios, user interaction).

O Advancing Copernicus Marine / DTO green offer is a
major objective for the years to come (e.g. BBNJ,
MPAs, Carbon, mCDR).

L BGC Argo data play a major role (satellite and model
validation, data assimilation, model improvements).
Full implementation needed.
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