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How to do the forecast?
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How to do the forecast?



How does AI do the forecast?
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Development of AI forecast model

NeuralGCM
@ Google

2024/07

2023/04

FengWu
@ ShangHai 

AI Lab

2023/06

ClimaX
@ Microsoft

FuXi
@ FuDan

2023/10

AIFS
@ ECMWF



How is AI forecast model perfermance

NWP

AI



How is AI forecast model perfermance

512 

GPUs

7 Days
To Train



How is AI forecast model perfermance

Nature: First time overperforme ECMWF IFS

Trained on 39 years ERA5, 16 Days on 192 Tesla-V100 GPU



How is AI forecast model perfermance

The inference cost of Pangu-Weather is 1.4s on a single GPU,

which is more than 10,000-times faster than the operational IFS



Development of AI forecast model

Nature 2024.8.13  Weather and climate predicted by hybrid model

Nature Communication 2024.7.30    A machine learning model that outperforms conventional 
global subseasonal forecast models (Fuxi-S2S)

Nature 2024.7.22  Neural general circulation models for 
weather and climate (NeuralGCM)

Nature 2023.7.22  Accurate medium-range global weather forecasting with 3D 
neural networks (PanGu)

Science 2023.11.14 Learning skillful medium-range global weather forecasting (GraphCast)

Nature Communication 2025.3.6  Forecasting the eddying ocean with a deep neural network 
(WenHai)

Nature 2025.3.20  End-to-end data-driven weather prediction
 (Aardvark Weather)

Nature 2025.5.21  A foundation model for the Earth system (Aurora)



End to End forecast

End: Observations

End: Forecasts



End to End ocean forecast

Along-track (L3) Grided Data (L4) 10 Days 3D ocean forecast

SST

SSS

SSH



L3 to L4

Gaps of 
the 

remote
sensing

 Beautiful, snowy Tokyo city is bustling. The 
camera moves through the bustling city street, 
following several people enjoying the beautiful 
snowy weather and shopping at nearby stalls. 
Gorgeous sakura petals are flying through the 
wind along with snowflakes.

Artificial Intelligence Generated Content, AIGC



L3 to L4

Generative Adversarial Networks, GAN



L3 to L4



2D to 3D

T0(SSH,T,S,u,v) T0+xd(SSH,T,S,u,v)

Depth
0.4940,
2.6457, 
5.0782, 
7.9296, 
11.4050, 
15.8101, 
21.5988, 
29.4447, 
40.3441, 
55.7643, 
77.8539, 
92.3261, 
109.7293,         
130.6660, 
155.8507, 
186.1256, 
222.4752, 
318.1274, 
453.9377, 
643.5668

Traning Datasets

 CMEMS GLORYS 1/12°
 1993~2021 Training
 2022~2023 Testing

L4 Remote 
Sensing 3D Parameters

Area and Resolution

 100~160°E, 0~50°N
 Daily，1/8°
 Future 10 days



2D to 3D
SLA

SST

SSS

About 20 seconds to complete the prediction of future 10 days 3D ocean parameters



Assessments



Assessments

XIHe

XIHe

KanHai

KanHai



Conculution

“
End

to
End

”

From “NOW” to “Future”：
Significant extension of remote sensing value 

The rapid update of remote sening forms 
a rolling high-frequency forecast

3D Reconstruction - > 3D Prediction

Greatly reduces the cost of forecasting 
and forms a lightweight system

Supporting the Ocean Digital Twin 
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