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Study on Evolution Characteristics of Freak Wave

Within the Framework of KdV Equation
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Abstract: In this paper, the Korteweg — de Vries (KdV) equation is solved by pseudo — spectral method,
which provides a reference for the study of evolution characteristics of the Gaussian pulse type freak wave solu-
tion. Taking the JONSWAP spectrum as the target spectrum, based on linear cosine wave and cnoidal wave re-
spectively, the random wave is simulated by superposition ideas, numerically solved the evolution characteristics
of Gaussian pulse type freak wave in random wave field. To analyze the wave number and energy distribution of
the freak wave during the evolution, the cmor wavelet transform are used. When the freak wave is generated, the
simulation results reflect the characteristics of energy concentration and high — frequency energy transfer. The
curve fitting results show that the duration and propagation distance of the freak wave have a quadratic function
relationship with the amplitude and width of the Gaussian pulse under different wave conditions.
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n(x,t +At/2) = n(x,0) + AMN(n(x,0))/2;m(x,0 + At) = p(x,t) + AN(n(x,t + A/2))

SFLR MRSy om/or = — Jghon/dx — (h*/6) Vghd'n/ox’ MUEHE MRS id n(v,t) = Fln(«,
)], F Fn RN AR 7 WA g(v,t) = 9(v,0)exp(ive V/gh( -1+ h*v*/6)) .
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Fig.3 Evolution of Gaussian pulse—type freak wave in random wave formed by superposition of cosine waves
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Fig.4 Evolution of Gaussian pulse-type freak wave in random wave formed by superposition of cnoidal waves
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