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ABSTRACT

In this work we apply the explicit Runge-Kutta Residual Distribution (RKRD) schemes of [1] to the
solution of the shallow water equations on unstructured triangulations. In the simplest setting of second
order RK time integration, high order RKRD can be recast as the following two step update :
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having denoted byT andi a generic triangle and node of the mesh, and byuh a continuous polynomial
approximation of the unknownu built starting from the knowledge its nodal values. For the shallow
water equations, theelement fluctuationφT (un

h
) andelement residualΦT (u1

h
,un

h
) are obtained as
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with FFF the (physical) conservative flux andSSS the topography source term. We will elaborate on the
conditions under which the scheme above preserves, on unstructured grids, known steady states such
as the lake at rest, and also moving steady states with constant total energy. We will prove that these
conditions areonly related to the choice of the dicrete polynomial approximation {ui}∀ i 7→ uh, and
on the quadrature used to evaluate the fluctuation. Once these two are properly chosen,any RKRD
scheme will preserve exactly the afore-mentioned steady states. Numerical experiments will be shown
to confirm the theory.
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