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Scientific context

Precipitation forecasting at a short and mid-term horizon, also named rain nowcasting, is a
complicated problem in Numerical Weather Prediction due to the high non-stationarity of the
rain processes. Real life applications for example address severe events anticipation [1]
(short term horizon, lower than 2 hours) or agriculture management [2] (longer horizon, up to
4 hours). Traditionally and in the operational centers, forecasts are produced based on the
combination of physics based numerical models and observations (e.g. from radar, satellite),
this method is called Data Assimilation [3, 4].

Basically, it estimates the motion field in order to advect observed storm cells. But the
creation/dissipation process of these cells is not well understood and hard to model.
However, over the past decade, Machine learning and more precisely Deep Learning have
shown great abilities to model complex spatio-temporal dependencies [5] that usually require
the use of differential equations.

Objective

Recently, a literature on Rain Nowcasting NN based has emerged [6,7,8,9] using various
architectures (ConvLSTM, Gru, Unet, Gan, ...) with various performances. This internship
starts from a past research [10] on data coming from the Meteo France radar network [11].
We propose to investigate promising architectures based on attention networks and
transformer networks to the problem of short-term rain precipitation estimation.
Performances will be compared with the literature.
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Fig 1: Example of three successive Radar acquisitions of precipitations.
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Skills :
e Machine Learning, Deep learning, Image processing, Data Analysis
e Python programming, Pytorch is a plus
e |Interest for climate applications



