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Abstract

A numerical model was developed based on a finite volume Godunov type scheme and the quadtree
grids in this study. The numerical results were compared with existing experiment results to examine
the applicability of the numerical model. The results indicated that the proposed model shows the
following advantages. The model can reduce computation time while keeping computational accuracy
by using quadtree grids. And the model achieves stable and accurate computation by using local high-
resolution scheme. The balance between computation time and accuracy is shown to be improved in
tsunami run-up analysis that requires a combination of high and low resolution. The model can
reproduce fluid properties (water surface level, flow velocity and wave pressure) for complex flows
such as run-up, overflow and diffracted waves. The model is effective for the design of coastal
structures because it can predict the vertical distribution of wave pressures acting on structures. The
model can qualitatively and quantitatively reproduce the spatial and time history of flow around the
porous barrier, and reduction effects of inundation flows related to the shielding rate of the porous
barrier. Also, it can provide a cost-efficient method to study horizontally two-dimensional flows
compared with experimental approach. In this study, the experimental cases compared with the
numerical results were limited. It is necessary to further verify the models against cases such as

tsunamis entering obliquely to combinations of structures.
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