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Impact of Clouds on Global Weather & Climate

TROPICAL CYCLONE

Large uncertainty in climate sensitivity... ...and linked to extreme weather events
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Impact of Clouds on Global Weather & Climate
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Global 3D Reconstructions of Clouds
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ML-Ready Dataset for Clouds & Tropical Cyclones
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CloudSat

Geostationary Images Image-Profile Pairs Tropical cyclone tracks
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Pre-training: A Multi-Satellite Model —
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GOES
16 channels Inputs: SWinSatMAE: Outputs:
2km Masked images A SWin transformer-based autoencoder Unmasked images
Himawari Encoder: Decoder:
16 channels SWinSatMAE SWinSatMAE
2km
= Multi-satellite data: “Geospatial awareness”:
MSG — Naive matching — Encode date/time
11 channels of 11 channels — Encode location
4 5 3km — Encode solar angle
oot J — Encode satellite angle
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Fine-Tuning: A Multi-Variable 3D Model

\
GOES
16 channels Inputs: SWinSatMAE: Outputs:
2km Images A SWin transformer-based autoencoder 3D cloud reconstructions
Himawari Encoder:
16 channels SWinSatMAE
2km
Multi-satellite data: “Geospatial awareness”: Microphysical properties:
MSG — Naive matching — Encode date/time — Radar Reflectivity
11 channels of 11 channels — Encode location — Ice Water Content
3km — Encode solar angle —s Droplet Effective Radius
p, — Encode satellite angle
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Application: Retrieval of Microphysical Properties

Reference - CloudSat profile Prediction - SwinSatMAE
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Application: Tropical Cyclones

Hurricane DORIAN over the Caribbean, 2019

September 05 2019 - CloudSat profile
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Hurricane Dorian 2019-08-31 12:05
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Thank you
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