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Cliquez et modifiez le titre

• European context and Mercator Ocean International leadership
• Copernicus Marine

• European Digital Twin Ocean

• Current status of Global and regional forecasting and reanalysis systems
• Global Monitoring and Forecasting Center

• Iberian Biscay and Irish seas Monitoring and Forecasting Center

• Main evolutions under development
• Daily analysis

• Assimilation of SWOT

• Ensemble analysis and forecast, monthly and seasonal forecast

• Global high resolution at 1/36°

• Global reanalysis

• Marine ecosystems modeling

• Machine learning for ocean modeling and forecasting

Outlines
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Digital Twin Ocean

European programmes & International mandates

DEFIS RTD / MARE

UNESCO

Thematic Hubs & 
WEkEO

OPERA

INTPA

DEFIS

RTD
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The EU Copernicus Marine Service
Global & Regional Ocean Monitoring and Forecasting

MULTI-YEAR

10 to 45 years

REAL-TIME

Daily, hourly

FORECAST

2 to 10 days

ESSENTIAL OCEAN VARIABLES

OBSERVATIONS 
In-situ & Satellites

NUMERICAL MODELS & 
data assimilation

marine.copernicus.eu

Blue
(Physics)

White
(Sea Ice)

Green
(Biogeoch
emistry)

Free and Open 

OBSERVATIONS 
In-situ & Satellites



mercator-ocean.eu 5

5

Our mission is to 

make ocean 

knowledge 

available 

to all

EDITO is the core 
infrastructure platform of 
the European 
Digital Twin Ocean
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Green OceanBlue Ocean

The MOI/CMEMS global real-time and reanalysis system

White Ocean

6-9 km Resolution
10-days daily forecast
1993-now reanalysis

20-25 km Resolution
10-days daily forecast
1993-now reanalysis

Temperature, Salinity, 
velocities, sea surface 

height,…

9-25 km Resolution
10-days twice daily forecast

1993-now reanalysis

6-9 km Resolution
10-days daily forecast
1993-now reanalysis

Waves height, period, 
directions,…

Sea ice concentration, 
thickness, velocities,..

Carbon chemistry variables, 
CHL, nutrients,…
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GLOBAL, last update in March 2026

RMSE % Score WAVES

SST

SSH

%

%

Green : improvement
Red : degradation
Hatched : > obs error

Main positive impact in analysis and 
forecast in tropical pacific

𝑈𝑜, 𝑉𝑜 ocean 
current 

components

GLO12 (ocean) GLOWAVE (waves)

𝐶𝑑 𝑤𝑎𝑣𝑒
𝑁 ,

𝜏𝑜𝑐

𝜏𝑎
→wave-induced Surface stress

𝜙𝑜𝑐 , 𝐻𝑠𝑤𝑤 → wave-induced Surface mixing
𝑈𝑠𝑑, 𝑉𝑠𝑑, 𝑊𝑠𝑑 →wave-induced Stokes drift interactions

1/10° MF-WAM

• Forced by 1h IFS 
atmospheric/ice

• Forced by GLO12 daily 
currents

• ST4 physics + in house 
parameterizations

• Assimilates 
• Alti Hs 
• Wave Spectra 

(Sentinel, 
CFOSAT)

1/12° ORCA 
NEMO3.6

• Forced by 1h IFS 
forecasts 

• IFS Bulk, GLS vertical 
model, 5 bands light 
penetration scheme, etc.   

• Assimilates 
• in situ T,S 
• Alti SLA alti
• Odysea SST
• OSISAF sea 

ice
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Green OceanBlue Ocean

The MOI/CMEMS IBI real-time and reanalysis system

White Ocean

2-3 km Resolution
10-days daily forecast
1993-now reanalysis

2-3 km Resolution
10-days daily forecast
1993-now reanalysis

Temperature, Salinity, 
velocities, sea surface 

height,…

2-3 km Resolution
10-days twice daily forecast

1993-now reanalysis

Waves height, period, 
directions,…

Carbon chemistry variables, 
CHL, nutrients,…
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IBIRYS 1993-2026 reanalysis main 
evolutions

• Resolution at 1/36°

• Interannual Atmospheric forcing  for 
CO2 and Dust

• Daily river flow

IBI, last update in 2025

IBI12-MY

IBI36-MY

Main positive impact 
for Oxygen in open 

ocean and on the shelf
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New operational production 

scenario daily analysis and daily 

forecast. Analysis cycle ranging 

from 3 to 6 days during the week.

Global daily analysis

improvement degradation

Improved initial state and 
forecast score for all physical 

variables
Ready for integration in the 

operational suite by end of 2026

Preliminary results
2-month of daily forecast not 

using the final scenario 
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Benkiran et al, 2026

Assimilation of SWOT

Assimilation of SWOT 

observation in global 1/12°

Improvement of skill 
score in analysis and 

forecast
Ready to be integrated 
in the operational suite 

end of 2026
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Global ensemble analysis and forecast  

• Global ¼° physic and sea ice

• 50 members + unperturbed control 

run for 28-days. Running weekly  

• 10 members for 7-month with 

Sargassum model. Running monthly

• Stochastic perturbations of model 

parameters

• Data assimilation based on 

Ensemble Kalman Filter (LETKF –

Hunt et al., 2007)

New uncertainty products
Improvement of forecast score
Ready to be integrated in the 

operational suite in 2027
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Spectral nudging technic to maintain mean state and large mesoscale features

Global 1/36°

1/12°
(GLO12V4)

1/36°
(GLO36V1)

Energy, meso, submesoscale, high frequency processes 
(tides and storm surge) improved in high resolution forecast

Demonstration and sample available in EDITO
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GLORYS12v2

Production on going (1993-2008 produced)

BIORYS4V2

Assimilation of Ocean Color and 
Carbonate system

New global reanalysis

NEW GLORYS 1/12°-1/4°

CURRENT GLORYS1/12°

Assim phy
Assim phy & BGC + relax

OBSERVATIONS 

Improvement of biais and trend Improvement in comparison 
to bgc argo dataset
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Fish and marine species modeling
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Machine learning : GLONET available online
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