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Several models of free surface flows in the literature are based on a layerwise
discretization of the Euler or Navier-Stokes equations. We consider a shallow water
type model with two layers derived in [1] which involves a mass exchange at the
interface between the two layers, and is closed by some algebraic conditions. The
resulting system of PDE’s can be set and analyzed in an hyperbolic framework [2].
We prove the well-posedness of the Riemann problem in the two dimensional case.
Due to the mass exchange, the result is not a simple extension of the Riemann
problem in the one dimensional case. Several additional difficulties appear with
the tangential velocity such as nonconservative products and coalescence of waves.
Eventually, we provide several explicit solutions of the Riemann problem.
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