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In this talk, we show the existence of global in time weak solutions to a family of singular 3D quasi-geostrophic systems with
Ekman pumping, where the background density profile is degenerate at the boundary. The 3D Quasi-Geostrophic system was
studied in the book Quasi-Geostrophic Dynamics by Joesph Pedlosky[5]. They describe stratified flows in the atmosphere on
large time scale and are widely used for forecasting atmospheric circulation. These systems couple an inviscid transport equation
in 3D with an equation on the boundary satisfied by the trace. When there is no degeneracy, Puel and Vasseur [6] have proved
the existence in L2 when there is no viscosity and later Matthew Novack generated it to any Lp[3]. Moreover global well-
posedness is studied for 3D system [4] as well as considering the boundary only [7] [1] [2] . The degeneracy near boundary
brings difficulty in lost of ellipticity and trace theorem. But thanks to the Muckenhoupt class A2 weighted space, we generalized
some properties. The proof is based on the construction of approximated models which combine the Galerkin method at the
boundary and regularization processes in the bulk of the domain. The solution to the QG system is obtained at the limit thanks
to Aubin-Lions lemmas.
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