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Well-balanced discrete method for determining flux and
source terms in 1-D shallow water equations

XTANG Xiao-hua WU Xiao-ling WANG Chuan-hai
College of Hydrology and Water Resources Hohai University ~Nanjing 210098  China

Abstract In consideration of the defect of imbalance of flux and source terms during application of the homogeneous
shallow water equations to the solution to the nonhomogeneous shallow water equations the idea of maintaining balance is
put forward. The van Leer method was employed for the flux term and upwind characteristic decomposing for the source
term so as to realize the same discrete mode for the flux and source terms. Thus a balanced numerical method was
established. The balance this method was verified. Since the balance could not ensure high accuracy a flux limiter
satisfying the TVD conditions was introduced in order to raise the accuracy and steadiness of the calculated results. The
verification of two benchmark problems indicates that the proposed numerical method is well balanced and has high

accuracy and steadiness.

Key words well-balanced scheme flux-limit scheme upwind scheme characteristic decomposing shallow water

equation





