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Numerical Study on Temporal Evolution of Wind-Wave Spectra
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Abstract[ ] The evolution of deep-sea waves is driven by energy input from wind, nonlinear energy transfer
between wave components, and dissipation through whitecaps. A comparative study was implemented by the use
of two wave models in which only the computation methods of nonlinear wave-wave interactions are different
from each other. It was reaffirmed that the nonlinear interaction plays a central role in such phenomena that
occurred during the spectral growth of wind-seas as down-shift of the spectral peak frequency, overshoot,
undershoot, and formation of self-similar spectrum. Specifically, the directional distribution at high frequencies
develops into bimodal form, which is attributed to the nonlinear interactions. As saturation stage is reached,
spectral density at high frequencies becomes proportional to negative 4 power to the frequency. Perturbations
introduced into the spectrum quickly vanished through the actions of the self-similar mechanism. Thus, the
nonlinear transfer has important contribution to the stability of numerical ocean wave models.

Keywords : wave model, action balance equation, nonlinear energy transfer, down-shift, overshoot and
undershoot, self-similar mechanism, directional distribution
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