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Digital Twin

and predicts extreme weather events, like atmospheric rivers, with unprecedented
speed and accuracy.

MACHINE
LEARNING _~

ALCELERATED
COMPUTING _~

FourCastNet is a physics-informed deep learning model
that can predict weather events such as hurricanes,
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Current NWP workflow Hybrid NWP-ML/DL End-to-end DL workflow
(Operational) workflow (Suggested)

(Work in progress)
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end-user forecast products
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"Can deep learning beat numerical weather prediction?" Philosophical Transactions of the Royal Society A
379.2194 (2021): 20200097
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Data-Driven

FourCastNet
DeepONet

MetNet

Hybrid!

Physics-informed
Fourier Neural Operator '

Physics-informed

NNCAM PINNs and it’s family

Geometry Deep Learning
Small data Some data Big data

4

Lots of physics Some physics No physics

Data Physics-guided architecture

Physics

"Can deep learning beat numerical weather prediction?" Philosophical Transactions of the Royal Society A
379.2194 (2021): 202000977
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MetNet by Google
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"Metnet: A neural weather model for precipitation forecasting." arXiv preprint arXiv:2003.12140 (2020).
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FourCastNet by NVIDIA
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Observational bias Inductive bias Learning bias
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"Physics-informed machine learning." Nature Reviews Physics 3.6 (2021): 422-440.



AT S e 2UE R &R FELE

i

1. B ENBmRR
2. B FAIFMEES
3. ERAEIFINRLER

S bk

bk

1. FIRERR IS

2. 1N —EE

3. KfiFPDEA T2
4. BIRAVFES
5. EXENITEE R




A REIEIRE NIV IR o) R S RIS sEZERTV

FE X ) SREASHILA =

(35 Ak 2 by

FRinhtEd (1772 500)

OF
leE—F»C(F)—g(F)

I EE S

fo=F —Grv(F)

BEFMH

oF
fa= 5 Gy (F) E—

ENGIEIEINE = iy <5

fi= 50— x)TB (x — x)

l

l

T e )

M L=Si(\fi) = Mfu+Xafo+ Nafs +Mafs




11159



