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Fig. 1 Surface elevation including freak waves
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An efficient model for numerical simulation of freak waves

ZHANG Yun-giu®, ZHANG Ning-chuan, PElI Yu-guo

( State Key Laboratory of Coastal and Offshore Engineering. Dalian University of Technology. Dalian 116024, China )

Abstract: A numerical wave model is developed to simulate freak wave generation, which is based on
the modified four-order nonlinear Schrédinger equation governing the slow variation of complex
envelope in deep water and a standard split-step, pseudo-spectral method. The evolution of wave
trains with a pair of initial sideband disturbance is carried out when sideband instability is satisfied,
freak wave occurrence is estimated, and variation of complex envelope spectral components is also
discussed in this process. Results show that this model can be used to simulate freak wave formation
efficiently, sideband instability is its possible mechanism, and the interaction of multiple pairs of

instable sidebands increases its generation probability.

Key words: freak wave; four-order nonlinear Schrédinger equation; pseudo-spectral method;

numerical model; sideband instability



