A positivity preserving finite volume Roe schemes for
shallow water equations
Guoxian Chen
School of mathematics and statistics
Wuhan university, P.R. China

and

Division of numerical mathematics

IGPM, RWTH Aachen, de

In the first part of the talk, we construct a well balanced, positivity preserving finite volume Roe scheme for the shallow water equations with bottom topography. To ensure positivity of the computed water height, the recently proposed draining time method is used to limit the outgoing fluxes and topography source term near dry areas. The resolution of the wet-dry front is further improved by blending Roe's flux function with the exact vacuum Riemann solver at the front.

In the second part of the talk, we show examples of large nonphysical front velocities, which lead to a unnecessarily small timestep. The problem arises when dividing a small discharge by a small density to obtain the velocity near the front. There are attempts to solve this problem by replacing this possibly singular quotient by a regularizing function, which limits the velocity using some parameter. We choose an alternative approach, and prove that HLL-type schemes without any further limiting posses a natural physical upper bound for the front velocity, which is only increased due to the pressure gradient. Numerical results confirm that the timestep is not decreased by numerical errors in the presence of dry fronts.
