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Résumé/Abstract:

We begin with the simulation of shallow flows over variable topographies which is a
challenging case for most shock-capturing finite volume schemes. This problem arises
because the source terms and flux gradients are not balanced in the numerical
computations. We present efficient methods to treat the source terms which satisfy the
compatibility condition on unstructured grids. The calculation of the bed slope source
term is performed by employing a compatible approximation of water depth at the cell
interfaces. Different components of the bed slope term are considered separately and a
compatible discretization of the components is proposed.

In the second part, we discuss canonical balanced dynamic equations involving vertically
sheared horizontal flows with heat or mass sources which emerge in multi-scale modeling
of the equatorial wave guide on a wide range of spatio-temporal scales. The properties of
solutions of these canonical balanced equations are studied thorough a combination of
exact and numerical solutions and stability analysis for vertical vorticity amplification in
a preconditioned environment is presented. Finally, we study elementary solutions for
the evolution of radial eddies which represent hot towers in a suitable radial
preconditioned environment.



