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Numerical Simulation of Solitary Wave Runup and Rundown on
a Planar Beach Using a Layered Boussinesq—type Equation

YU Xiangjun, ZHANG Yonggang

Department of Scientific Research, Dalian Naval A cademy of the PLA, Dalian 116018, Liaoning Province, China

Abstract Wave runup and rundown is a ubiquitous phenomenon in the nature, which has to be taken into account in the design of

offshore structures such as bulwark. Solitary wave runup and rundown is simulated by a two-layer, depth—integrated Boussinesq model in

this paper. The proposed numerical model is verified by a comparison with the experimental results from Synolakis’s experiment (1986).

The numerical results shows that the layer, depth—integrated Boussinesq model can be applied to study the wave runup and rundown with

high precision. The proposed numerical model can predict the solitary wave runup and rundown movement. The wave amplitude in the

runup is smaller than those in the experiments. The inclusion of an accurate bottom friction parameterization seems to become increasingly

important with increasing degree of wave breaking, probably due to the fact that as a broken wave runs up a mild slope, it travels up the

slope as a fairly thin layer of water. The smaller the total water depth, the more important the bottom friction becomes.
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Fig. 1 N-layer model of layered Boussinesq equation
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Fig. 2 Numerical simulation of breaking solitary wave runup and rundown on a planar beach
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