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Abstract

In this article, a finite difference scheme for shallow water wave equations with geometric source
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terms is established, which has high order accuracy and maintains entropy stability. First, we con-
struct a second order entropy conservation scheme that satisfies the entropy conservation equa-
tion for a given entropy pair and can accurately maintain the stationary state of the lake. The main
idea is to match the discretization of the source term with the discretization of the flux gradient
term. Secondly, based on the second order entropy conservation scheme with reasonable entropy
conservation flux, a higher order entropy conservation scheme is implemented. Thirdly, by adding
appropriate dissipation terms to existing entropy conservation schemes, a semi discrete entropy
stable scheme satisfying discrete entropy inequality is obtained. In particular, the entropy stable
scheme can avoid the oscillation of the entropy conservation scheme. The dissipation term is es-
tablished using weighted essentially non oscillatory reconstruction constructed from entropy va-
riables. Finally, the Runge-Kutta method is used for time discretization. A large number of numer-
ical examples are given to verify the high accuracy of the method and its ability to solve capture
discontinuities.
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Figure 1. Surface level h + b (left) and water discharge hu (right) att = 0.2
1.t=0.2 BYR97K R R™E h + b (ZE)FNH7K hu (B)
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