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Fig. 8 Bed elevation, locations of dam and gauge points and water depth distribution at different time
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A well-balanced two-dimensional numerical model
for dam-break flood simulation *

WU Gangfeng', HE Zhiguo®, LIU Guohua'

(1. Institute of Hydraulic Structures and Water Environment, Zhejiang University, Hangzhou 310058 , China;
2. Department of Ocean Science and Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract; A two-dimensional hydrodynamic model is developed to simulate the dam-break flood wave propagation o-
ver complex topography. A structured grid and the finite volume method are used for the model development. A cen-
tral upwind scheme is used to calculate the flux at the interface of computational meshes and the linear reconstruction
of flow variables is adopted to achieve the second-order accuracy in space. The bed slope source term and friction term
are respectively discretized using a central difference scheme and a semi-implicit method, which can ensure a well-
balanced property and the stability of the model. The negative water depth is the key factor affecting the model stabili-
ty when a dam-break flood simulation is performed on irregular terrains. The new model is able to avoid negative water
depths when the Courant number remains less than 0. 25. Therefore, the new model is more robust and stable com-
pared to most existing models. The numerical result shows that the model is stable and robust, and has a wide range of

application potentials.

Key words; dam break; structured grids; two-dimensional shallow water equations; finite volume method; central

upwind scheme; well-balanced
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