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Projection finite volume method for shallow water flows
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5. Conclusions

We have presented a fast and accurate projection finite volume characteristics method to solve two-dimensional
shallow water equations on both flat and non-flat beds. The proposed method uses advantages of the method of
characteristics in a finite volume discretization of the shallow water system. In terms of advantages, the method can
solve steady flows over irregular beds without large numerical errors, thus demonstrating that the proposed scheme
achieves perfect numerical balance of the gradient fluxes and the source terms. In addition, the method can compute the
numerical flux corresponding to the real state of water flow without relying on Riemann problem solvers. Reasonable
accuracy can also be obtained easily and no special treatment is needed to maintain a numerical balance, because
it is performed automatically in the integrated numerical flux function. In addition, the proposed approach does not
require either nonlinear solution of algebraic equations or special front tracking techniques. Furthermore, it has strong
applicability to various problems in rotating shallow water flows as shown in the presented numerical results.
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