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Numerical simulation of wave evolution by a two-layer
Boussinesq-type model

LIU Zhong-bo', FANG Ke-zhao”, SUN Jia-wen’

(1Transportation Engineering College, Dalian Maritime University, Dalian, 116026, China, Email:

liuzhongbo@dlmu.edu.cn; 2 State Key Laboratory of Coastal and Offshore Engineering, Dalian University of

Technology Dalian, 116024; 3 National Marine Environmental Monitoring Center, Dalian, 116024, China)

Abstract: Based on the two-layer Boussinesq-type model derived by Liu and Fang (2016), a vertical
two-dimensional model is established and solved by a finite difference method. In this model, a compose
fourth-order Adams-Bashforth-Moulton scheme is used for time integration on non-staggered regular uniform
grids. Firstly, the numerical simulations of linear and nonlinear waves on a constant water depth and a slowly
varying bottom are carried out. The accuracy of the dispersion, shoaling gradient, nonlinearity and velocity
profile is verified by comparing the numerical solutions with the corresponding analytical solutions. The results
show that the numerical model has good linear and nonlinear characteristics. Secondly, numerical simulation of a
focused wave group evolution on a constant water depth is conducted, the simulated results agree well with the
experimental data. Finally, the numerical experiments of wave evolution from deep water to a finite water depth

where waves do not break are conducted, and the effect of wave nonlinearity to the results is discussed.

Key words: A two-layer Boussinesq numerical model; dispersion; nonlinearity; shoaling amplitude
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