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Overview

• Context
• Previous works
• NN parameterization with triggering
• Evaluation in warmer climate
• Physical consistency
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Context : Climate Modeling

Climate model Physical parameterizations
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Context : Physics-AI hybrid modeling

Goals : Speeding, Improving, Correcting,...

Issues : Extrapolation, Stability, Conservations, Explainability
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Previous works
Geoffroy et Saint-Martin, 2025 Balogh et al., 2025

ARP-GEM
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Physical parameterization
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Neural Network
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is learned by

Idealised framework "perfect model"
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Previous works : Balogh et al., 2025
• Represents well the heating ∂ts and humidity ∂tq tendencies (offline)
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• Stable over a 30 year simulation.
• The mean state is reproduced well.
• Too much detrainment and too many

cirrus :

6/19



NN parameterization with triggering : parameterization with two NNs

� Tiedtke-Bechtold does not
produce convection in 90% of
the columns (Tendencies =
zeros). Not the case for the NN.

� How can an AI parameterization
produce zeros in the case of no
convective initiation ?
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NN parameterization with triggering : ROC curve

Accurate classi�cation performed by the NN.
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NN parameterization with triggering : O�ine results
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NN parameterization with triggering : O�ine results
No triggering Triggering
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NN parameterization with triggering : Online results

No triggering Triggering
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