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Abstract : In this study, we presented a high-order spectral method capable of simulating the generation of
nonlinear waves due to bottom movement. The governing equations were based on dynamic and kinematic free
surface boundary conditions, and the nonlinear terms of each boundary condition were calculated in physical
space using a pseudo-spectral method, then redefined in Fourier space. The time integration of the governing
equations was analyzed using the fourth-order Runge-Kutta method. The computed velocity potential was
redefined at the mean water level through Taylor series expansion, which always satisfies the continuity equation
and kinematic bottom boundary condition. Fast Fourier Transform was used for calculations in both physical and
Fourier spaces. To verify the model's accuracy, we compared it with existing experimental results, which showed a
closer match to experimental data than the linear results. When applying maximum perturbation order (M) of 3 or
more, the results converged closely.
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Table 1. Cases of hydraulic experiments for comparison with numerical model

By Ah, \ARol/ T,

Location of wave gages (m)

Mode Direction

(m) (m) (m/s) WGl WG2 WG3
Casel 0.1 0.0476 0.1301 1 0.9975 2.8975 43975
Case2 0.2 0.0482 0.1180 1 0.9975 2.8975 43975
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