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Context.

Deep learning has recently unleashed the ability to learn surrogates of com-
plex and high-dimensional dynamical systems mostly from data, with spec-
tacular applications to geophysical fluids and numerical weather predictions
such as GraphCast [1] and AIFS [2].

However, these forecast systems rely crucially on an efficient data assimi-
lation system, which is a set of methods combining a numerical evolution
model and observations of dynamics to compute the reanalysis data such
as ERA5. It has recently been shown that data assimilation systems can
be learned by deep-learning surrogate models, as well in an approach called
data assimilation networks [3, 4].

Based on these developments, we aim to improve and generalize these sur-
rogate models to large-scale problems, by focusing on their representation
of uncertainty. This will enable the community to design disruptive, novel,
but frugal stochastic models and data assimilation algorithms for numerical
forecasting in geoscience.

We shall focus on the following aspects of the problem :

• Design data assimilation networks for high-dimensional dynamics ;
• Extension to graph neural networks to resolve irregular domains ;
• Interpretation of data assimilation networks ;
• Consideration of physical constraints in the dynamics ;

In all cases, efficient numerical implementations and high-quality scientific
publications are expected. The project gathers partners at the forefront of
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these questions, with expertise in applied mathematics (ENS, ANITI/IRIT)
and methodological geosciences (ENPC, ANITI/Météo-France).
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