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github.com/mercator-ocean/oceanbench
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OceanBench: Datasets

dataset/references

λ

GLO12
analysis

λ

GLORYS12

                         Training (CMC, CAMS..)
• GLORYS12

• zos, so, thetao, uo, vo
• 1993~2020

• ERA5/IFS....

                         Initialization (EDITO)
• GLO12 hindcast (EDITO)

• zos, so, thetao, uo, vo...
• 2024

• IFS
• u10,v10,t2m, mslp, sp..

                         References (EDITO)
• GLORYS12 2024
• GLO12 analysis 2024
• Observaration  (2024)

• Satellite and in situ

Benchmarking
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OceanBench: Challengers

ML-based models

GLONET

XIHE
physics-based models

Wenhai

Baseline

λ

GLO12
forecast

Hybrid models

ANY?

Wang, Xiang, et al. 
"Xihe:  arXiv:2402.02995 (2024).

El Aouni, Anass, et al. " Journal of 
Geophysical Research: Machine 
Learning and Computation 2.3 
(2025): e2025JH000686.

Cui, Yingzhe, et al. "Forecasting the 
eddying ocean with a deep neural 
network." Nature Communications 
16.1 (2025): 2268.

Lellouche, Jean-Michel, et al. "Recent updates to the 
Copernicus Marine Service global ocean monitoring 

and forecasting real-time 1/12∘ high-resolution 
system." Ocean Science 14.5 (2018): 1093-1126.

Candidates
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OceanBench: Evaluation Metrics

Evaluation metricsPointwise 
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OceanBench: Evaluation Metrics

Geo_currents
MLD

Lagrangian Drift

Evaluation metricsProcess-based
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OceanBench: Benchmarking process

Evaluation process
Autonomous evaluation



mercator-ocean.eu 12

OceanBench: Project

Github Project

Website

Documentation

Code
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Models-to-Analysis

Models-to-Reanalysis Models-to-Observation

OceanBench: Headline Scores
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RESULTS
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(ti) (ti+τ)

GLONET AI Forecasting system
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Configuration

Glorys12
[uo,vo,so,
zos, thetao] uo,vo,so,

zos, thetao,Glonet

overview

(ti) (ti+1 )

• GLORY12
• Training [1993, 2020]
• Validation [2021]
• Testing [GLO12]

(21layers
[0.49--> 5k])

[1/4°]

Vars:
zos
[thetao, 
uo,vo, 
so]

1 day Frequency

GLONET AI Forecasting system

Glonet
[1/4]

Glonet Glonet …Glonet Glonet

Day 0 Day 1 Day 2 Day T

RMSE over one step 

Training 

- RMSE over one step 
- Finetune over 4 steps rollout
(accumulated RMSE)
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[(HxW)/4x 2C]

[(HxW)/4x 2C]

[(HxW)/4x 2C]

[HxWxC]

XiHe AI Forecasting system

global dependencies

local dependencies

XIHE
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• GLORY12 [zos][thetao, uo,vo, so]
(23 layers [0.49--> 643.57m])

• Training [1993~2017]
• Validation [2018]
• Testing [2019~2020]

• ERA5 (1/4°) ---> (1/12°) [10m wind]
• Training [1993~2017]
• Validation [2018]
• Testing [2019~2020]

• OSTIA (1/20°) ---> (1/12°)
• Training [1993 ~ 2017]

Training Setup

XiHe AI Forecasting system

Glorys12
[uo,vo,so,
zos, thetao]

ERA5
[u,v]

uo,vo,so,
zos, thetao,
sst

XiHe

ti ti+1

Dataset

ti ti+2

ti ti+10

… ...

23 levelsGlorys12
[uo,vo,so,
zos, thetao]

ERA5
[u,v]

Xihe
[uo,vo,so,
zos, thetao]

(ti)

ti+1...,ti+10

Configuration

XIHE

RMSE over one step 

Training 

- RMSE to produce t+1
- Finetune separate checkpoints for t+1, 
t+2 .. t+10
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Wenhai, AI Global Forecasting system

Wenhai
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wenhai

Wenhai, AI Global Forecasting system

Day 0 Day 1

RMSE over one step 

Training 

- Weighted MAE over one step 
- Finetune over 5 steps rollout
(accumulated)

• GLORY12 [zos][thetao, uo,vo, so]

• Training [1993, 2020]

• ERA5 [u10, v10, mslp, sp, t2m]
• Training [1993, 2020]

(23layers
[0.49--> 600m])

[1/12°]
1 day Frequency

Wenhai

Glorys12
[uo,vo,so,
zos, thetao]

uo,vo,so,
zos, thetao,Wenhai

overview

(ti) (ti+1 )

era5
u10, v10, 
mslp, sp, t2m
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Model to observations

reference
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vs GLORYS12

Model to Reanalysis 
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Model to Analysis

references

λ

GLO12
analysis
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References

λ

GLO12
analysis

λ

GLORYS12
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Future Release

References

Extend the evaluation period 2025 & 2023

Challengers

• Physics based: GLOEns, GLO36
• ML-based: Langya, FuXi-Ocean, SeaCast, 

MedFormer..

Evaluation metrics

Evaluation Tracks

Probablistic forecast,        Seasonal forecast

Regional Track,             ICE

1° Track,                   BGC       

Continuous 
Ranked Probability 
Score 
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DEMO


