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Recent trends in the analysis of fast rotating fluids
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Abstract:

In this talk, we survey recent results for a class of singular limit problems arising in the
study of geophysical flows. The main feature of the considered models is represented by
the presence of a term encoding the action of the Coriolis force, possibly in interaction
with other forces which are relevant in this context, like the gravity and the centrifugl
force.

We show the rigorous derivation of reduced models in the low Rossby number (i.e. fast
rotation) regime, by focusing on the dynamics in the bulk and neglecting boundary
effects. In passing, we discuss several important aspects of this study, like, for instance,
the assumption of compressibility, or incompressibility, of the fluid, and the presence of
multiple scales.
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Emergence of Ekman boundary layers for fluids in fast rotation
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Abstract:

In this talk, we study boundary effects linked with the dynamics of a fluid in the regime
of fast rotation. We show the appearance of boundary layers, the so-called Ekman layers,
close to the horizontal boundaries (top and bottom layers of the ocean, or of the
atmosphere, for instance), and present the main consequences of this boundary
phenomenon on the global dynamics of the fluid. In passing, we also discuss the role of
the geometry of the domain's boundary in this kind of studies (topography effects).
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