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Numerical simulation of wave propagation over coral reef bathymetries based

on fully-dispersive Boussinesq equations.

LIU Weijie', NING Yue'"?
(1.0cean College, Zhejiang University, Zhoushan 316021, China;
2.College of History, Geography and Tourism , Shangrao Normal University, Shangrao 334001, China)

Abstract: [ Purposes | The aim of this study is to improve the accuracy of shock-capturing Boussinesq model in
predicting the spatial distribution of infragravity wave over coral reef bathyemetries. [ Methods] This study
proposed a hybrid numerical scheme model based on a set of fully-dispersive Boussinesq equations and applied
the model to simulate wave propagation over two-dimensional and three - dimensional coral reef bathymetries.
[ Findings ] The results show that compared with currently popular weak dispersive shock-capturing model, the
present model can simulate the wave energy transfer and the corresponding spatial distribution of infragravity
waves over two-dimensional coral reef topography more accurately. Morever, the present model is also suitable
for wave propagation over the three-dimensional reef - chanel - lagoon bathymetry. However, due to the weak
nonlinearity of the governing equations, there are still some differences in the prediction of shallow water effect
of waves on the fore-reef steep slope and wave height in the lagoon, and the computational efficiency of the
convolution terms of in the governing equations also reduce the computational efficiency of the model.
[ Conclusions ] Therefore, the dispersion performance of the governing equations should be the main factor
limiting the accuracy of shock-capturing Boussinesq model in predicting infragravity waves over coral reefs.
Future improvement of the shock-capturing Boussinesq model for coral reef topography should consider
nonlinear performance and computational efficiency of the model while maintaining the dispersion property of
the equations.

Key words: fully dispersive; Boussinesq equations; coral reef bathymetries; infragravity wave; shock-

capturing scheme ; wave propagation
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