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U N  O C E A N  
D E C A D E  
C H A L L E N G E S

1. Understand and beat marine pollution
2. Protect and restore ecosystems and biodiversity
3. Sustainably feed the global population
4. Develop a sustainable and equitable ocean 

economy
5. Unlock ocean-based solutions to climate change

6. Increase community resilience to 
ocean hazards

7. Expand the Global Ocean Observing 
System

8. Create a digital representation of the 
Ocean

9. Skills, knowledge and technology for all
10. Change humanity’s relationship with the ocean



Challenge 6

Increase community 
resilience to ocean and 
coastal risks

Challenge 7

Sustainably expand the 
Global Ocean Observing 
System

Challenge 8

Create a digital 
representation of the 
ocean

Ocean observations
Data sharing
Ocean modelling
Ocean forecasting
Application development
User uptake & feedbacks

Decade structuresDecade priority challenges 
in ocean observing and 
forecasting



Terry McConnell
UNESCO

Adam Leadbetter
UNESCO Ocean

ADVANCING THE DECADE’S DIGITAL 

ECOSYSTEM (DDE) 

Ocean 
Decade 

Priorities

EU 
priorities

From observations to end user services: the ocean value chain

Challenges in the development of digital ocean 
ecosystem globally: 

▪ Significant regional variation in digital 
ocean observing systems

▪ Interoperability issues

▪ lack of globally endorsed “tools, data 
standards and best practices”

Mission Ocean
Restore our 
Ocean & 
Waters

Decade priority European priority



More infos



Connecting the world around Ocean Prediction:  A vision for the Decade and Beyond

• Promotes collaboration across the ocean forecasting community
• Advances data standards, tools, and synergies along the operational oceanography 

value chain
• Develops technical tools for the Decade’s digital ecosystem, including: 

Operational Readiness Level (ORL)
Architecture for Ocean Forecasting

GEMS 
OCEAN

…

Inputs from 

• OceanPredict

• COSS-TT

• CoastPredict 

Operating and 

improving 

Ocean 

forecasting 

services

Building 

robust 

Ocean 

forecasting 

services

OceanPrediction DCC
- opportunities

Tool for assessing the 
performance of ocean 
forecastings systems



Connecting the world around Ocean Prediction:  A vision for the Decade and Beyond

News section + Forum + newsletter

Knowledge

Development 
of forecasting 

services

Operations & 
Upgrade

Integration & 
services

The Forum

The web

The Atlas



Connecting the world around Ocean Prediction:  A vision for the Decade and Beyond

Knowledge

Development 
of forecasting 

services

Operations & 
Upgrade

Integration & 
services

The Forum

The web

The Atlas

The UN Decade virtual Hall



Connecting the world around Ocean Prediction:  A vision for the Decade and Beyond

The ATLAS

Knowledge

Development 
of forecasting 

services

Operations & 
Upgrade

Integration & 
services

The Forum

The web

The Atlas

Make sure to join our community and Atlas!

• Explore the world of ocean predicton by regions, including 

information on its members, systems and services



Connecting the world around Ocean Prediction:  A vision for the Decade and Beyond

OceanPrediction DCC special issue in 

collaboration with OceanPredict/ForeSea

A special issue (27 papers – 290 pages) describing 
the status of ocean forecasting from 68 authors 
from all continents

Introduction (1 paper)

From global to Coastal (3 papers)

Description per Regional team (2 papers)

Observations for improved forecasts (3 papers)

Bridging ocean science and society (2 papers)

Predicting blue, green, and white ocean (5 papers)

Building trust in forecasting (3 papers)

Air–sea–land interactions (2 papers)

Advanced modelling for ocean forecasting (5 papers)

https://sp.copernicus.org/articles/sp-5-opsr.pdf



Terry 

McConnell
UNESCO DOSI Challenger 150

OC-NET

Marine Life 2030
OBON

CoastPredict
ObsCoDe

SEABED 2030
ODRP-MAE
OASIS 
DOOS
OneDeepOcean 
Observing Together

Ocean Data 2030
Digital innovation
EMODnet - DIP

BestPractices
DITTO
ForeSea
GEMS-Ocean
OARS

Adam 
Leadbetter
UNESCO Ocean

EuroGOOS - DIP
JPI Oceans - DIP
POGO – DIP
Center for Ocean Leadership – DIP
Ocean Networks Canada – DIP
GeoBluePlanet - DIP

EU4OceanObs - DIP
EurOcean -DIP
European Marine Board - DIP

User solution

Biodiversity P
hy

si
cs

Decade programmes 
« primary attached » to 
the 3 DCCs and DCOs

/ GOOS



GEMS 
OCEAN

Decade actions Regional teams

● West Pacific & Marginal Seas of South 
and East Asia

● North East Atlantic

● Indian Seas

● South and Central America

● African Seas

● Arctic

● Mediterranean & Black Sea

● North America

● Antarctic

OPOS WG
(Operational 

Ocean 
Forecasting 

Systems) 

OP Task Teams

SCIENCE - Global

AI-TT (Artificial Intelligence)

MEAP-TT (Marine Ecosystem 
Analysis and Prediction)

DA-TT (Data Assimilation)

CP-TT (Coupled Prediction)

IV-TT (Intercomparsion and 
Validation)

COSS-TT (Coastal Ocean and 
Shelf Seas)

TECHNICAL framework: guidelines, data 
standards data exchanges…

OPST 
(Science 

Team)

OPAS 
(Advisory 

& Sponsor 
Board)

O
PP

O
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O
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)

New

USERS 
(societal benefits)

OceanPredict/ForeSea 

Operational Systems 
Experts

Operational 
OceanographyExperts

OSEval-TT (Observing System 
Evaluation) SynObs project 

MER-EP project

FOCCUS, FLAME, ….



C A L L  F O R  A C T I O N  T O  
A D V A N C E  O C E A N  
P R E D I C T I O N  C A P A B I L I T I E S  
F O R  T H E  B E N E F I T S  O F  
S O C I E T Y

Outcomes of the OP’24



Summary of the OP’24 outcomes

1. Over 300 contributions (orals and posters), 
2. Addressing Critical Ocean Prediction Challenges
3. AI and Digital Twins: game-changers for Ocean prediction data
4. Societal Benefits and Policy Implications
5. Enhanced International Collaboration

Bulletin of the American 
Meteorological Society

Submitted



https://www.oceanpredict24.
org/content/op-24-summay

Empower coastal 
forecasting centres
to provide info 
coastal community 
needs on issues 
they face

Most heavily used and impacted ocean areas with diverse human pressures
Diversity of challenges and approaches:

•Complex geometries, high resolution, nonlinear flows,
• Interaction of many relevant processes: circulation, waves, ATM, BGC, ice, sediment transport, etc.
•Complex model and data error budgets (essential for DA)
Novel approaches:
•Coupling of ocean and hydrological models (compound floods)
•Multiscale: unstructured meshes to represent flows on 1-10 m to 100 km scales
•Need for coupled physical BGC data assimilation: multispectral data
•AI: Probabilistic forecasting, Bias correction, High-resolution mapping

More in situ 
observations are 
needed and the 
advancement of 
coastal GOOS is key, 
as well as more 
automated data 
management 
systems (ODIS).



Town Hall
4 June 2025

High-Level event
11 June 2025

DECLARATION 
« Call for action to advance ocean prediction capabilities for the benefits of society” 



Building on the outcomes of OceanPredict 2024, the Call for action highlights the 
urgent need to enhance ocean observing, modeling, data integration, and the 
development of innovative, reliable, and Ocean prediction decision-making tools, 
including reanalysis and forecasting systems:

• based on reliable observation networks,
• based on improved models and data assimilation for fit-for-purpose 

services,
• that fully leverage of artificial intelligence and the acceleration in digital 

twin development,

More infos



These challenges include: 
• improving interfaces between ocean, atmosphere, surface waves, sea ice, biogeochemical and 

ecosystem models, 

• advancing the prediction of coastal and polar areas,

• improving ocean biogeochemistry and ecosystems prediction, 

• filling gaps in the global ocean observing network, including implementing and sustaining the 
OneArgo array and preparing the required future satellite oceanography missions, 

• developing and using tools to design and assess the impact of observing systems, 

• developing higher resolution sub-mesoscale models and data assimilation, 

• extending the forecast horizon up to 1 month, and extending seasonal, decadal prediction and 
climate projection to the marine environment, 

• enhancing the intelligence of ocean prediction products by providing uncertainties and 
probabilistic forecasts, 

• developing artificial intelligence modelling and data assimilation methods, 

• harnessing digital twins to enhance the interaction between ocean prediction centres and users’ 
communities, including the co-design of “what-if” scenario tools to support planning for climate 
resilience, restoration, and ocean-based economies 

More infos



Launch of Global Mobilization to Enhance Ocean Prediction capabilities for Societal Benefits

OceanPredict ForeSea, CoastPredict, Space Agencies 
(CNES), Ocean Observing CoDesign, Marine Life 2030, 
DITTO, Ocean Practices, OceanPrediction DCC …

IOC-UNESCO, GOOS, Mercator Ocean International, 
Space agencies (ESA), European Commission



T H A N K  YO U

COSS-TT meeting - 17–20 Jun 2025, Ifremer, Plouzané, France



Additional slides if needed 



Terry McConnell
UNESCO

Adam 
Leadbetter
UNESCO Ocean

Road map OP-DCC / DCO-OO / DCO-ODS

Capacity Building

Data sharing & 
Best practices

Joint Research 
Initiatives

Integrated Data 
Framework

Building robust Ocean 
forecasting services

Digital ecosystems 

Promote 
interoperability

Infrastructure

o Serve as a basis for capacity development activities.
o Support development of new observing, data sharing and forecasting 

services in developing regions
o Promote interoperability between systems in developed regions.
o Minimize duplicated efforts during development and operation phases.
o Promote further exploitation of ocean observations and forecasts via 

common tools and digital twins.



Mapping of 
the coastal 
systems

OCEAN DECADE STRUCTURE

OCEAN DECADE PROGRAMME

Primary attached to:

INITIATIVE



Project title Lead institution
1 European Knowledge Hub on Sea Level Rise Joint Programming Initiative Healthy and Productive Seas and Oceans (JPI Oceans) - Belgium
2 Future Coastal Ocean Climates (FLAME) National Oceanography Centre - UK

3 Coastal Ocean Resource Environment The Balearic Islands Coastal Ocean Observing and Forecasting System (SOCIB) - Spain

4 Integrating Coastal Hazard Warning Systems for TAC IOCARIBE + ICG  Columbia

5 Forecasting the Argentine Sea
Centro de Investigaciones del Mar y la Atmósfera - Center for Oceanic and Atmospheric
Research (CIMA/CONICET-UBA) - Argentina

6
Mangroves as Nature-based Solutions to Coastal Hazards in Eastern 
Ghana (MANCOGA)

Helmholtz-Zentrum Hereon, GmbH - Germany / Department of Marine and Fisheries 
Sciences, University of Ghana / Institute of Environment and Sanitation Studies, University of 
Ghana - Ghana

7 AI ensemble engine for coastal hazard predictions Fugro - Netherlands
8 PH ocean observing and coastal resource management Marine Science Institute, University of the Philippines Diliman - Philippines 
9 Integrated coastal ocean observing and predicting Euro-Mediterranean Centre on Climate Change Foundation - Italy
10 Climate Data for Community Action Hohonu - USA
11 Coastal Pollution Toolbox Helmholtz-Zentrum Hereon - Germany
12 Global Coastal Ocean Restoration and Resilience Institute for Corporate Citizenship (ICC), South Africa
13 Fishing Vessel ocean Observing Network Ocean Data Network – United States of America (USA)
14 Environmental Vulnerability Mapping, West Africa University of Calabar – Nigeria
15 Digital Observing System of the Yucatan Shelf CINVESTAV – Mexico
16 Solutions for Cost-effective Ocean Observation (SCOOPp) SMHI, the Swedish Meteorological and Hydrological Institute – Sweden
17 Forecasting Ocean to Coasts, Connecting Users (FOCCUS) HELMHOLTZ-ZENTRUM HEREON GMBH (HEREON) – Germany
18 South-East Australian Coastal Ocean Forecast System University of New South Wales (UNSW, Sydney) – Australia
19 Reef-shaped coastlines: effects of climate change University of São Paulo/Oceanographic Institute  – Brazil
20 Popular observatory of the sea – Amazon coast Instituto de Pesquisas Científicas e Tecnológicas do Estado do Amapá (IEPA) – Brazil
21 Coastal Observation Lab in a Box University of Edinburgh – United Kingdom of Great Britain and Northern Ireland (UK)
22 Advancing predictions of marine heatwaves Western Australian Marine Science Institution (WAMSI) – Australia



5. Enhanced International 
Collaboration
The event underscored the importance of 
structured international collaborations to 
align science, services, governance, and 
innovation. The Ocean Decade presents a 
unique opportunity to establish a 
framework that advances a sustainable 
global observing system for the blue, white 
and green oceans, while enhancing access 
to ocean prediction data.

Summary of the OP’24 outcomes

1. Over 300 contributions (orals and 
posters), fostering high-quality exchanges 
between leading ocean and atmospheric 
scientists, service providers, industry 
representatives, and users of Ocean data.

2. Addressing Critical Ocean Prediction 
Challenges
Experts focused on essential areas including 
coastal and regional ocean prediction, polar 
ocean and sea ice dynamics, and bridging 
global with regional scale predictions.  Coastal 
regions face unique challenges due to complex 
interactions among currents, waves, and 
sediment transport. This complexity requires 
sustained observation networks and innovative 
approaches like multiscale modelling to 
improve accuracy. Ensemble forecasting has 
become crucial for improving prediction 
accuracy and providing actionable uncertainty 
information. New satellite data, such as SWOT 
observations of ocean circulation and improved 
use of sea ice thickness measurements, are 
contributing to more precise forecasts. However, 
in situ observations remain fundamental to 
ocean prediction, with ongoing challenges in 
expanding measurements to deeper ocean 
and biogeochemistry.

3. AI and Digital Twins: game-changers for Ocean 
prediction data
Artificial Intelligence (AI) techniques are rapidly advancing 
ocean prediction capabilities across multiple domains. 
These innovations range from more accurate modelling 
with reduced computational costs to better estimates of 
previously unobserved ocean areas and parameters. 

• Machine learning models are set to improve 
probabilistic forecasting capacities and enable 
fast, multi-resolution mapping of ocean 
conditions. 

• Additionally, digital ocean twins are emerging as 
transformative technologies that promote 
collaboration and broaden access to ocean 
prediction tools.

4. Societal Benefits and Policy Implications
The symposium highlighted the role of ocean 
prediction in informing policy decisions with 
actionable scientific insights that support 
sustainable management. For example, there is a 
pressing need for new standards in marine heatwave 
forecasting and monitoring of their impacts on ocean 
ecosystems. Emerging initiatives on marine carbon 
dioxide removal also highlight the necessity for robust 
ocean monitoring systems to effectively confirm 
greenhouse gas emissions mitigation.



“Ocean prediction systems offer evidence-based solutions for Ocean 
protection and sustainable development. A strong international 

mobilization of all ocean observation and prediction stakeholders and 
users will put state-of-the-art science and technology at the service of 

society to address the critical challenges facing our Ocean”

in direct support to the UN SDG 14 on the sustainable use of the Ocean’s 
resources, the protection of marine biodiversity, and the development of 
effective climate change mitigation and adaptation strategies. 

More infos
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