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ABSTRACT : In this paper, generation mechanisms of ocean freak waves are briefly introduced in the context of wave-current
interaction phenomena. The present modél of the fluid motion is based on the Navier-Stokes equations incorporating
velocity-pressure formulation because of need to model the nonlinear wave interaction with spatially non-uniform current field In
order to deal with the free surface motion, an Arbitrary Lagrangian-Eulerian (ALE) description is adopted. As an accurate and
efficient numerical tool, the spectral element method is presented with general features and specific treatment for the wave-current
interaction problem. As an intermediate stage of development, solution procedure and characteristic aspects of the present
modeling and numerical method are addressed in detail, and preliminary numerical results prove its accuracy and convergence.
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Fig. 1 Modeling of wave-current -interaction in a numerical basin
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Fig. 2 Test problem of the Poisson equation

Fig. 3 Contour plot of the exact solution to the test problem

Fig. 4 An example of the grid system (Total number of nodes:
2,501)

Fig. 5 An example of the error distribution (Total number of
nodes: 2,501)
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Fig. 7 Comparison of the maximum and RMS errors for the
Poisson equation by the present SEM
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