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The Ocean Forecasting Challenge 

Equation Resolving
• Rooted in established physical laws
• Highly interpretable

• Computationally expensive
• Memory Intensive
• Difficult to improve given more data

Machine Learning
• Competitive accuracy
• Fast prediction
• Performance improve given more data
• Learn more complex patterns not 

representable by equations

• Lack the versatility of equation resolving 
methods



Ocean vs Atmosphere 

Water is denser than air
Multi spatiotemporal-scale phenomena
Various physics involved (ice, biochemistry, etc.)

Land/bathymetry/islands are difficult to deal with
Atmospheric ML architectures does not fit the ocean

The ocean depth is barely observed
Not enough data to train, nor to evaluate
Need for advanced evaluation protocols



    

 
 
 
 
  
 
  
 

                    

           

             

         

      

    

       

    

    

      

      

      

          

          AI-Atmosphere

AI-Ocean

Machine Learning in Earth Forecasting Systems



(ti) (ti+τ)

GLONET: Mercator Ocean's Neural Network-Forecasting system



GLONET: Mercator Ocean's Neural Network-Forecasting system

Training
• 8x4 A100 nodes ~ 1 month
10-days inferences
• CPU 16 cores ~ 7 min
• 12G VRAM ~ 30 sec
• A100 (40G VRAM) ~ 3 sec
365-days inferences
• A100 node ~ 3 min

Temperature Currents

Surface Height Salinity

Trained by: GLORYS12
Initialised by: GLO12
Forecast horizon: 10-day
Output grid resolution: 1/4°
Effective resolution: 1/12°
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GLONET: Evaluation
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GLONET: Evaluation Against Observations and Reference Models



XIHE

GLONET

GLONET: Evaluation with Physically-consistent Processes
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December 2024: Daily forecasts

May 2025: MyOcean viewer

February 2026: On-demand

https://glonet.lab.dive.edito.e
u

https://glonet.lab.dive.edito.eu
https://glonet.lab.dive.edito.eu


    

 
 
 
 
  
 
  
 

                    

           

             

         

      

    

       

    

    

      

      

      

          

          

AI-Atmosphere

AI-Ocean

Benchmarking Earth Forecasting Systems

WeatherBench



GLONET

OceanBench: A Benchmark for Ocean Forecasting Systems

Observations

Reference model

Physical-consistent 
processes

Validation Score cards 

Open and collaborative service 
for benchmarking ocean models 
including AI-based models.

WenHai

λ
GLO12

forecast



Others & Future Works - Community

Physics/Biogeochemistry/Ice

Data assimilation/reanalysisSeasonal/climate horizon

Collaborative 
project

Progressive training
Latent dynamics

High spatiotemporal resolution
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