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Numerical solution to the shallow water equation with diffusion motion

HE Jie'”, XIN Wen-jie'”
(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. State Key Laboratory of Hydrology-Water
Resources and Hydraulic Engineering, Nanjing 210029, China)

Abstract; The diffusion motion is one of the important items in the shallow water equations, and it is a crucial
factor for the stability to simulate the shallow water flow in numerical model. In this paper, a 2D model for the
simulation of shallow water flow by convection and diffusion over variable bottom is presented, which is based on a
finite volume method over triangular unstructured grids. The format of Reo’s approximate Riemann is adopted to
solve the flux terms. And the bed slope source term is treated by use of flux eigenvector. For the diffusion terms,
the divergence theorem is employed to obtain the derivatives of a scalar variable on each triangular cell. Then, the
flow around a pillar is simulated, in which flow pattern is similar with the actual flow. Lastly, the tidal flow around
an artificial island in HongKong-Zhuhai-Macao Bridge is simulated successfully. So the model can be applied to

simulate the complicated current structure in the water area around hydraulic projects.

Key words: diffusion motion; shallow water flow; finite volume method; unstructured grids; artificial island



