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GLONET: Mercator's end-to-end neural Global 

Ocean forecasting system

Anass El Aouni
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Forecasting Problem,

t t+τ

model

Present Future

Forecasting system



mercator-ocean.eu 3

• Rooted in established physical 
laws;

• Highly interpretable

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

data

Classical Global Ocean models Forecast

Forecasting system
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t t+τ

model

•Competitive accuracies
•Fast prediction
•Performance improves given more 
data
•Learn more complex patterns not 
representable by equations

• Lack the versatility of numerical 
methods

Present Future

AI-Forecasting model

Forecasting system
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AI-Atmosphere

Gencast

Graphcast
FourCastNet FengWu

AIFS 

pangu-weatherFuxi
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AI-Atmosphere

Gencast

Graphcast
FourCastNet FengWu

AIFS 

pangu-weatherFuxi

Glonet
XiheWenhai AI-Ocean
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Physics Models AI Models

Forecast(daily):
Hours, days

In Mercator

t t+τ

model

Present Future

AI-Forecasting model

Forecasting system

Forecast(daily):
-Seconds
-On demand
-Research
-What if..
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(ti) (ti+τ)

Moi's NN-Forecasting system



mercator-ocean.eu 9

(ti) (ti+τ)

Moi's NN-Forecasting system
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(ti) (ti+τ)

Moi's NN-Forecasting system
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(ti) (ti+τ)

Moi's NN-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

Moi's NN-Forecasting system

Glonet
[1/4]

Glonet Glonet …Glonet Glonet

GPU 
29

Day 0 Day 1

GPU 
25

Day 2 Day T

GPU 
21

GPU 
17

GPU 
13

GPU 
9

GPU 
5

• ECP: 8 nodes, 32xA100 GPUs
• Several days of training

Ressources

GPU 
1

model sharding

• FSDP, cpu offloading, Mixed precision
training, checkpointing
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SSH Salinity

Temperature Currents

1
0

 d
ay

s
fo

re
ca

st

Moi's NN-Forecasting system

• CPU 16 cores ~ 7min

• 12G VRAM ~ 30 sec (JIT) [Nvidia]

• A100 node ~ 3 sec

GLONET

365 days in 3min
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XIHE

GLO12

GLONET

Class-IV

OSSE

Process

Benchmarking
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[HxWxC]

[(HxW)/4x 2C]

[(HxW)/4x 2C]

[(HxW)/4x 2C]

[HxWxC]

XiHe, AI Global 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 Global 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

… ...

XiHe

12 levels

11 levels

ti ti+1
23 levels

ERA5
[u,v]

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

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

ERA5
[u,v]

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

(ti)

ti+1...,ti+10

Configuration

XIHE



mercator-ocean.eu 17

Class-IV
GLONET

GLO12

XIHE

Observations

Evaluation
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GLONET

XIHE

OSSE

Class-IV like with 
GLORYS12 as a reference

GLORYS12 

Jan-July 2024

Evaluation
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XIHE

GLONET

Process-orientedEvaluation
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Process-oriented

GLONET

XIHE

Evaluation

z=0.03 kg/m³



mercator-ocean.eu 21

Process-oriented

GLONET

GLO12

XIHE

Evaluation
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Process-oriented

GLONET XIHE

Evaluation
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Process-oriented

GLONET

GLO12

XIHE

Evaluation

Mesoscale eddies ocean 

Eulerian frame 



mercator-ocean.eu 24

GLONET’s daily forecast pipeline on EDITO.

GLONET on EDITO

Nowcast
process

Forecast
process

10 min

If nowcast
ready

GLONET

EDITO viewer

CPU

GPU [RTXA6000]
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GLONET’s experimental daily forecast on the European Digital Twin Ocean platform EDITO.

GLONET on EDITO

https://doi.org/10.48550/arXiv.2412.05454

https://glonet.lab.dive.edito.eu
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AI-Atmosphere

Gencast

Graphcast
FourCastNet FengWu

AIFS 

pangu-weatherFuxi
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AI-Atmosphere

Gencast

Graphcast
FourCastNet FengWu

AIFS 

pangu-weatherFuxi

weatherbenchX

weatherbench
weatherbench2
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AI-Atmosphere

Gencast

Graphcast
FourCastNet FengWu

AIFS 

pangu-weatherFuxi

Glonet
XiheWenhai AI-Ocean

weatherbenchX

weatherbench
weatherbench2
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AI-Atmosphere

Gencast

Graphcast
FourCastNet FengWu

AIFS 

pangu-weatherFuxi

Glonet
XiheWenhai

weatherbenchX

weatherbench
weatherbench2

AI-Ocean

OceanBench

neurips 2025



mercator-ocean.eu 30

Candidates

OceanBench: A Benchmark for Data-Driven Global Ocean 
Forecasting systems

GLONET

XIHE

Wenhai

References

λ

GLO12
forecast

λ

GLO12
analysis

λ

GLORYS12

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



mercator-ocean.eu 31

Models-to-Analysis

Models-to-Reanalysis Models-to-Observation

OceanBench: A Benchmark for Data-Driven Global Ocean 
Forecasting systems
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