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NWP Observation Assimilation Physics
W Obsmaﬁon} Assimilation II Physics Ensembling | Thresholding Evaluation
poeNet- 2 Observation Assimilation Physics MetNet-2 Thresholding Evaluation
mz Ohsarvati{m} Assimilation ,I Physics MetNet2 | Thresholding II Evaluation
Methet.2 rObserval:iDn]' Assimilation MetNet-2 ]I Thresholding Evaluation
NWP Imtial Target
Conditions nrohahilities
Model Region Type Operational Spatial Temporal
Frequency Resolution Resolution
HRRR CONUS Deterministic | Hourly 3 km Hourly
HREF CONUS Ensemble Every 6 h 3 km Hourly «
HRES Global Deterministic | Every 6 h 0.1°, 7-11 km Hourly
ENS Global Ensemble Every 6 h 0.2°, 14-22 km Hourly
MetNet-3 CONUS Probabilistic | Every 10 min  1-4 ki 2-5 min «
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Nature: First time overperforme ECMWF IFS

Article

Accurate medium-range global weather
forecasting with 3D neural networks

https://doi.org/10.1038/s41586-023-06185-3  Kaifeng Bi', Lingxi Xie', Hengheng Zhang', Xin Chen', Xiaotao Gu' & Qi Tian'™

Received: 5 January 2023

Accepted: 9 May 2023
Trained on 39 years ERA5, 16 Days on 192 Tesla-V100 GPU

Published online: 5 July 2023
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Track forecast for Typhoon Kong-rey b Cc Mean direct position error
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The inference cost of Pangu-Weather is 1.4S ona single GPU

which is more than 10, 000-times faster than the operational IFS
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2025.5.21 A foundation model for the Earth system (Aurora)

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

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

Nature Communication

2024.8.13 Weather and climate predicted by hybrid model

2024.7.30 A machine learning model that outperforms conventional

Nature Communication global subseasonal forecast models (Fuxi-S2S)

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

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

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

nature

Explore content ¥  About the journal ¥  Publish with us v

nature > articles > article

Article | Published: 20 March 2025

End-to-end data-driven weather prediction

Anna Allen E, Stratis Markou E', Will Tebbutt, James Requeima, Wessel P. Bruinsma, Tom R. Andersson

Michael Herzog, Nicholas D. Lane, Maftthew Chantry, J. Scott Hosking & Richard E. Turner &

Nature (2025) | Cite this article

16k Accesses | 264 Altmetric | Metrics
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L3to L4

® 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.

For T timesteps

Diffusion .
Model '

Gaps of
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sensing
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Generative Adversarial Networks, GAN
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Sea Surface Salinity: lead day 10

Sea Surface Temperature: lead day 10
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From “NOW?” to “Future”:
Significant extension of remote sensing value

3D Reconstruction - > 3D Prediction

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

Greatly reduces the cost of forecasting
and forms a lightweight system

Supporting the Ocean Digital Twin
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Thank you very much for listening!
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