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The OceanPrediction DCC voyage

mercator-ocean.eu

• Connected community and 

services

• Many robust systems 

worldwide

2020: THE OCEAN FORECAST 

WE HAVE

2030: THE OCEAN FORECAST 

WE WANT

• Useful but partially 

disconnected services

• Poor presence in developing 

countries

OceanPrediction DCC VESSEL

Captain: UN Ocean Decade 

Chief engineer: Decade actions and DTO

Crew: OceanPrediction DCC community

Navigator: OceanPrediction DCC
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Pillars (2/2): A technical joint global framework

mercator-ocean.eu
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Ocean Forecasting Co-design Team: Objectives and benefits

mercator-ocean.eu

• Objectives: 

• Design an ocean forecasting architecture to overcome the existing gaps, 

allowing to deliver as one and taking benefit of the digital twining concept.

• This architecture will include well-defined building blocks, that in our case will take the 

form of Standards, Tools, Best Practices and Operational Readiness Levels. 

• Decade actions or others could later build these “bricks” and contribute to implement this 

architecture

• Benefits: 

• This new scenario will benefit all the services but will have an especial impact on the 

capabilities at less technologically advanced institutions

• We will increase worldwide our family, with new visions

• This work will have a value by itself and, hopefully, will also benefit the programmes 

in their future search for funding due to the existence of a set of well-defined 

development targets
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Ocean Forecasting Co-design Team: Composition

mercator-ocean.eu

Team built to cover all aspects of value chain



Work Plan for the OFCT
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Experts Poll “Diagnosis”

mercator-ocean.eu

Rate our ability to provide a solution:
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Where are our systems being used?

The view of the experts:
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Users Poll “Diagnosis”: mean scores

mercator-ocean.eu

Rate our ability to provide a solution:
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Single independent environment

Users

Intermediate 
Users

Downstream 
Services

Analysis 
tools

Today’s most frequent architecture

Simple forecasting engines

Model

Data 
Assimilation

Validation

Upstream data 
from multiple 

sources
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Forecasting engines and interoperable capabilities using common tools and standards

… with Interoperable
capability

Independent Environments at each centre…

…each one with an 
independent storage, 

but…

Users

Intermediate 
Users

Downstream 
Services

Analysis 
tools

Future architectures: Type A (Independent-Complex-Interoperable)

Complex forecasting engines

Model

Ensemble CouplingAI/ML

Data 
Assimilation

Validation

Upstream data 
from multiple 

sources
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Forecasting engines and interoperable capabilities using common tools and standards
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capability
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Future architectures: Type A (Independent-Complex-Interoperable)
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…using a common data lake 
on one of the available Digital 

Twins

• Forecasting engines using common tools and standards. 
• Extensive use of digital twin for validation (forecast providers) and analysis (intermediate users).
• Data could be transferred to the data lake, or accessible from the data lake.

Users
Intermediate 

Users

Downstream 
Services

Data Lake

Analysis 
Tools

Validation

Digital Twins

Future architectures: Type B (Independent-Complex-Digital Twin)

Complex forecasting engines

Model

Ensemble CouplingAI/ML

Data 
Assimilation

Upstream data 
from multiple 

sources
Independent Environments at each centre…
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Centres operate their systems inside one of the available Digital Twins Downstream 
Services

Users

Intermediate 
Users

Upstream data 
from multiple 

sources Digital Twins

Data Lake

Validation

Analysis 
Tools

Digital Twins

Future architectures: Type C (Fully Integrated-Complex-Digital Twin )

• Similar forecasting engines for all systems, integrated into the DTO
• Extensive use of digital twin for validation (forecast providers) and analysis (intermediate users).
• Data lake act as a complete data hub (Data could be transferred to the data lake, or accessible 

to the data lake)

Complex forecasting engines

Model

Ensemble CouplingAI/ML

Data 
Assimilation

OBS

ATM

RIV

FORC.

Bathy



Endorsement of OOFS: Operational readiness levels (ORL)

mercator-ocean.eu

Four independent digits to describe a system:
• First number for degree of operationality

• Second, to technical solution

• Third for degree of validation

• Fourth to output dissemination

Benefits of ORL:
• Promote the adoption of tools, standards and Best 

Practices

• A mechanism to endorse services to join common 

frameworks

• A way to guide and stimulate services development



The OceanPrediction DCC framework: role of ETOOFS



Conclusions

mercator-ocean.eu

• OceanPrediction DCC: a key element for the ocean prediction 

we need

• Builds an active community of users, scientists and policymakers 

(with additional focus on developing countries) organized in 

regional teams

• Harnesses the Decade framework and arrival of the Digital Twin of 

the Ocean, to join and deliver together worldwide with a shared 

architecture

• Substantial benefits expected from a shared architecture

• A connected community

• New and better OOFS

• A technologically linked worldwide ocean forecasting framework

• Significant challenge!

• Only possible through collaboration with Decade programmes 

and other relevant actors

Connecting the world 

around 

Ocean Prediction

Using Ocean Forecasting 

as a focal point to foster 

intercultural dialog towards 

the ocean we want
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