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Machine Learning in Climate sciences
You probably already doing ML without knowing !

Linear Regression is a ML algorithm, origins go back to
works from Legendre and Gauss in the 19th century.

Empirical Orthogonal Functions (EOF) is a dimensionality
reduction technique invented by Edward Lorenz (a
meteorologist), very popular tool in oceanography for
time series analysis. Related to Principal Component
Analysis (PCA)

Analogs methods used in short term forecasting are
related to K-Nearest Neighbors

Kriging used for missing data interpolation is also called
Gaussian Process Regression

Adjoint modeling is related to the backpropagation
algorithm used in Neural Networks
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Machine Learning in Climate sciences
ML has a long history at IPSL
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Selection of ML applications in Climate Modeling

Not an exhaustive list

Hot research topic, offline vs online performance, embedding
ML models in Fortran codes, etc..

Simple and fast ML based emulators, interpretable vs
explainable Al

Surrogate modeling, History Matching, metrics for tuning,
coupled model tuning

Super-resolution / Statistical Downscaling, Model output
analysis, Multi-models, etc..




Apport ML pour le modele IPSL

Discussion

e Considérations:
o Explicativité des modeéles Machine
Learning
o Incorporation de contraintes physiques
lors de 'apprentissage
o Généralisation des modéles

Comment initier des Role d:ESPRI-IA
collaborations Jourqee SAMA
ML+Climat a I'lPSL? Formation ML-IPSL

Journal club

D'autres application:

Clustering

Interpolation de données
mangquantes

ML et Causalité

Data Management plan:
construction de dataset pour
entrainement ML (ex:
superresolution)

Data assimilation

NLP pour vocabulaire CMIP



