Analysis of Godunov type schemes for rotational fluid flows
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in this talk, we are interested in the numerical simulation of free surface geophysical flows at large scale
where Coriolis effects become dominant. At this scale an efficient discretization of the so-called geostrophic
equilibrium, which is characterized by the balance between the pressure gradient and the Coriolis force,
is fundamental to achieve accurate numerical simulations [1, 2]. For short time, the linearized system
associated to the fluid equations is the wave equation with Coriolis source term. As a first step, we study
the 1d case. Thanks to a Hodge type decomposition, we exhibit the kernel of the continuous operator
and the behavior of the solution near this kernel. Then, extending the work initiated by Dellacherie and
coauthors [3, 4] in the context of low Mach number flows, we study three Godunov type finite volume
schemes obtained by modifying the numerical viscosity. In particular we pay attention to the analysis
of the discrete kernel and to the overall stability of the schemes. Some numerical results illustrate the
purpose.
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