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Shaping the future:
The importance of structuring our 
international collaboration in ocean 
forecasting

Pierre BAHUREL with the help of Enrique ALVAREZ FANJUL 
Mercator Ocean International

18 Nov. 2024



In
 p

a
rt

n
e

rs
h

ip
w

ith

Weare a vibrant, innovative and reliable 
oceanforecasting community, delivering

scientific and operationalsolutions that work. 

WeΔremovingfast in the  international 

structuring of our community.

By aligningScience/Services/Governance
innovations, weΔreshapingan 

authoritative future to our Ocean 
Predictioncommunity. 
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1.- What have we done 
since last time ?

FuturePrese
ntPast
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Where are we now?
A snapshot of the 
actual situation:

Å A wide variety of ocean prediction 

centres and services

Å Powerful services linked to users

Å A constantly growing number of 

users

Å Strong geographical imbalances

Å No sufficient integration

Å Systems complex to develop and 

operate

Source: https://www.unoceanprediction.org/en/atlas/models

[ŜǘΩǎ ŜȄǇƭƻǊŜ ǎƻƳŜ ǊŜŎŜƴǘ ŘŜǾŜƭƻǇƳŜƴǘǎ ŀǊƻǳƴŘ ǘƘŜ ƎƭƻōŜΗ
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Examples of recent developments : 

Arctic

Source: Heather Regan, OceanPrediction DCC Arctic Regional Team

Å Assimilation of sea ice thickness 
from altimetry is spreading:

o Should improve heat, freshwater, light 

& momentum fluxes between ocean 

and atmosphere 

Å Studying potential for surrogate 
models (AI) for extra-large ensemble 
simulations or to replace parts of 
ƳƻŘŜƭǎ όŘȅƴŀƳƛŎǎΣ ƳŜƭǘ ǇƻƴŘǎΧύ

Surrogate sea ice model using convolutional U-Net architecture
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Source: Ghada el Serafy, Loreta Cornacchia, OceanPrediction DCC NE AtlanticTeam

Recent Highlights:
Å Integration of ensemble-based systems 

and data assimilation for marine safety, 

oil spill, and sea level monitoring

Å AI and machine learning advancements

Examples of recent developments: 

North -East Atlantic

A mature panorama of forecasting systems 
and applications mostly nested on 

Copernicus products 
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Source: Emanuela Clementi, OceanPrediction DCC Mediterranean and Black Sea Regional Team

Examples of recent developments: 

Mediterranean and Black Sea

A mature panorama of forecasting systems 
and applications mostly nested on 

Copernicus products 

Copernicus Marine Mediterranean 
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Source: Sudheer Joseph, OceanPrediction DCC Mediterranean and Black Sea Regional Team

Examples of recent developments: 

Indian Seas

Next-generation Indian Ocean-land-
Atmosphere (IOLA) 

Å Coupled regional modeling system for 

severe weather and ocean state

Å It Simulates and forecasts severe 

weather events ranging from convective 

scale events to Tropical Cyclones.

Å It has 1.5 km high resolution 

relocatable two-way interactive multiple 

nests over inland, coastal zone, and 

open ocean.
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Source: Mauro Cirano, OceanPrediction DCC South and Central America Regional Team

Examples of recent developments: 

South and Central America

Forecast System for the Guanabara Bay - Rio de Janeiro - Brazil
2D Delft3D FM hydrodynamic model nested in 1/36° (HYCOM): Soon 3D
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Examples of recent developments: 

Africa

Setting the scene for African Forecast Systems

Locally developed, cost-effective, regionally 

optimized forecast systems and downstream 

services

Source: Jennifer Veitch, OceanPrediction DCC African seas Sea Regional Team
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Copernicus Marine users evolution

Europe
46,3%

Africa
4,3%

Asia
32,9%America

14,6%

Oceania
1,9%

% of Usersper continent (End 2023)

Europe
+405%

Evolution of Subscribers by continent (2016 - End 2023)

Asia
+1740%

America
+663%

Oceania
+729%

Africa
+921%

A growingimpact
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Real time monitoring of SST and Marine 
Heatwaves

Weekly Bulletin and 
Monthly synthesis
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2 ð What are we preparing 
today ?

FuturePrese
ntPast
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WeΔremovingfast in the  
international structuring of our
community



In
 p

a
rt

n
e

rs
h

ip
w

ith

The UN Decade says 1 = 3
One Ocean = Obs+Data+Prediction

GEMS 
OCEAN

Χ

One ocean, one digital ecosystem
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ÅConnected community and 
services

ÅMany robust systems 

worldwide

2020: THE OCEAN 

FORECAST 

WE HAVE

2030: THE OCEAN 

FORECAST 

WE WANT

ÅUseful but partially 

disconnected services

ÅStrong geographical 
imbalances

OceanPrediction DCC VESSEL

Captain : UN Ocean Decade 

Chief engineer: Decade actions and DTO

Crew: OceanPrediction DCC community

Navigator: OceanPrediction DCC

OceanPrediction Decade Collaborative Centre



OceanPrediction 

ANTARCTIC

OceanPrediction

ARCTIC

OceanPrediction

INDIAN SEAS

OceanPrediction 

NORTHEAST 

ATLANTIC

OceanPrediction

MED & BLACK SEA
OceanPrediction 

WEST PACIFIC & 

MARGINAL SEAS OF 

SOUTHEAST ASIA
OceanPrediction

AFRICAN SEAS

OceanPrediction

NORTH AMERICA

OceanPrediction

SOUTH & CENTRAL

AMERICA

the UN Decade OceanPrediction Collaborative Centre
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OceanPredictõslegacy for the UN decade

ÅAdvancing the science, capacity, 
efficacy, use, and impact of ocean 
prediction systems.
ÅImpactful, relevant, integrated and 

interconnected ocean prediction 
systems
ÅContributing to a seamless end to 

end ocean information value chain 
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Digital Twin Ocean 
to support 

ocean protection 
ocean governance 
a sustainable Blue 

Economy

VISION

Develop and share
a common 

understanding of 
DTO,

Best practice,
Advanced digital  

framework for DTO

MISSION

DTO will enable to 
address 

WHAT IF questions 
based on 

shared data,
 model,

 knowledge  

AMBITION

DITTO promotes co-design of twins, education and uptake to demonstrate the value in digital twins
https://ditto -oceandecade.org

¢ƘŜƳŀǘƛŎ ²ƻǊƪƛƴƎ DǊƻǳǇǎ ŀƴŘ ¦ǎŜ /ŀǎŜǎ ŀǊŜ ǘƘŜ ǘǿƻ ǇƛƭƭŀǊǎ ŦƻǊ 5L¢¢hΩǎ ŀŎǘƛǾƛǘƛŜǎ 
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Co-chairs: Joanna Staneva, Fei Chai, 
MarinaTonani, Swadhin Behera

Steering Committee: 
17 members from 14 countries

GOVERNANCE 2024-2027   
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The last mile: CoastPredict

ǒ Co-design and implement an integrated coastal  

ocean observing and predicting system  adhering to 

best practices and standards, designed as a global 

framework and implemented locally

Responsive & fit-for-purpose multi -disciplinary systems 

into coast to address many challenges: storm surge, 

climate impacts, coastal erosion, shipping/ports, hypoxia, 

marine heatwaves, carbon sequestration, etc.
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3 ð How we are shaping an 
authoritative Ocean Prediction by 
innovating together in Science, 
Services, and Governance

FuturePrese
ntPast
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3 ð How we are shaping an 
authoritative Ocean Prediction by 
innovating together in Science, 
Services, and Governance
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Fostering innovation

Artificial Intelligence ?
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Artificial Intelligence: new developments and data challenges

Data Assimilation

Super Resolution
Data base including highr 
resolution (6km) and low 

resolution (12km) simulations 
to train Unet super resolution 

model
EnKF data assimilation for the 

low-resolution model

High resolution truth (left) and 
Neural Network Forecast (left)

Ocean Forecast

Temperature, currents, Sea Level, 
Salinity Global ocean forecast

Trained with reanalysis
Intercomparison/data challenges 
with different groups, data set, 

methods

1
0

 d
a
ys

fo
re

ca
st

Reconstruction

Sea level reconstruction with 
4Dvarnet

Trained with observations and 
simulations

Applied to other variables 
(turbidity)



Developing the EU Digital Twin of the Ocean
Preparing New Systems & Services
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Mercator Ocean is transforming into an intergovernmental 
organization for the development and exploitation of 
digital Ocean systems and information services .

ÅThe new organization is being founded by European 
States, is expected to be approved in June 2025 to 
enter into force in 2027. 

ÅNon-European States will  be invited to partner with the 
new organization, either as Associate Members, 
Collaborating Partners, or as full  Member States. 

Upgrading our governance
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Mercator Ocean is transforming into an intergovernmental 
organization for the development and exploitation of 
digital Ocean systems and information services .

The purpose of Mercator IGO is 

Åto design, develop and operate world-class digital  Ocean 
systems  encompassing marine physics, biogeochemistry 
and ecosystems 

Åand to provide authoritative digital Ocean information  
services  of general interest 

Åto Member States  and international  Ocean governance, 

Åincluding operational  Ocean forecast  services .

Upgrading our governance
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Conclusion
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Yes we are


