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“The greatest natural disaster we may face in the future could

be an extreme space weather event triggered by a super solar
storm.”
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INEMIC National Satellite Meteorological Center (National Center for Space Weather)
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The lmpi'mmf-aspal:e_wgather forecasting capahiiltles has hlt a huttleneck
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To overcome traditional numerical models® limitations in terms of timeliness and efficiency.
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Traditional MHD Modeling Falls Short in Solar Wind-
Magnetosphere Simulations
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June 18, 2024, Launch of 0-60 Day Seamless AT Weather Forecasting Model Series
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Enhances China’s Al-based weather forecasting system and fills the gap in Al-driven space weather prediction
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Data-Driven Numerical Modeling with L1
Observation Validation.
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Rolling Forecast of Ecliptic Solar Wind Disturbances
Decoder
L1 Solar Wind
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Simultaneous 8 Parameters of Solar Wind Forecasting
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Swin-Transformer Backbone and Custom
iTransformer Modules.
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MHD -
pre-training
Model

e
1
Driven by observational data and numerical model data; validated
by observational data
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Global-Scale Magnetospheric Disturbance Nowcasting
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Simultaneous Forecasting of Key Magnetospheric Parameters
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MLP-Based Two-Stage Training Strategy: Numerical Simulation
Pretraining Followed by MMS Satellite Data Fine-Tuning
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Enhanced Performance: 40% Correlation Gain & =90%
Reduction vs MHD
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n . Observation-Driven Modeling with Observation-Based Validation.
L2 23D L R i, ; el

3D |0nn5pheric Electron Densi 2ﬂﬂ%ﬁﬁ.g:ﬁﬁﬁgﬁ?ﬁgﬁﬁmﬂd\ﬂﬂ}ﬁﬁ]ﬁ}ﬁ

Global-Scale 3D Ionospheric Electron Density Nowcasiing with

Hourly Updates.
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Predict 1onospheric electron density evolution with flexible spatial

Patcl Embedding

resolution.
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Lightweight MLP model, pretrained on simulations, fine-tuned with
COSMIC data.
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Compared to the IRI2020 model, correlation improves by ~15% and
RMSE decreases by ~39%.
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Independ!ﬂﬁrmrrmg us..CnunIEd Tralmng

- ENFEREITHIGEE Suh—nmde]_]ndepr:ndent Training Process
RE2EIIZERYETE Global Model Training Process
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Joint training achieved coupled optimization across independent models, yielding significant performance gains.
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Optimization of Core Operators for MindSpore Compatibility
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End-to-End Validation of GPU-to-NPU Migration
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MindSpore Engineering Best Practices Development
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Inmovation 2: Original Al-based

coupling of space weather upstream/
ﬁ'jﬁm - downstream systems
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Innovation 1: The world's first end-
to-end Al modeling of solar wind-
magnetosphera-ionosphere
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Innovation 3: Domain operator optimization via autonomous
Al framework
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Progress in the Magnetosphere
Module of the FengYu Model
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Progress in the Solar Module
of the FengYu Model



AOMSUC-15 FYSUC-2025

FIFTEENTH ASIA-OCEANIA METEOROLOGICAL SATELLITE USERS' CONFERENCE
THE JOINT 2025 FENGYUN SATELLITE USER CONFERENCE

244 1314 1714 2114 304A 335

Train input embedding

[ Linear Pfqechon of Flattened Patches

I.mear ijechm of Flatl:ened Pau:hes

_ﬂﬂ%' # @ 9999 f# M;Z;;;I

335 band

ar Swin-Transformer Block (n=4)
Embedding

ecoder




y %‘a‘e\hte Us‘e,

o0
A
2ouas??

\\

AOMSUC-15 FYSUC-2025

FIFTEENTH ASIA-OCEANIA METEOROLOGICAL SATELLITE USERS' CONFERENCE
THE JOINT 2025 FENGYUN SATELLITE USER CONFERENCE
In-band Prediction

Original observation from SDO/AIA 171

Prediction from Chongyang 171

2010-12-31 07:12

Cropped prediction 193
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Thank you for your attention!




