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Abstract[ | The energy transfer between sea-wave components by way of nonlinear wave-wave interactions
plays a central role in spectral evolution. Since huge calculation time is required to exact computation of the

resulting Boltzmann integral, however, the exact nonlinear energy transfer has not been directly introduced into

operational wave models. Thus, effective calculation methods were examined in the present study which
exploit the scale property of a scattering coefficient and the detailed balance of interactions. The improved
Webb's method (IWM) has inherent stability because singularities degenerate into a negligible point. The

improved Masuda's method (IMM) makes a quasi-analytical treatment of the inherent singularities and requires

only 1.3 seconds of computer time via Pentium 300MHz processor. The IMM is, therefore, projected to be

very useful for theoretical researches in spectral evolution with fetch- or duration-limited situations.

Keywords : nonlinear energy transfer, resonant interaction, Boltzmann integral, scattering coefficient, detailed

balance principle
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Fig. 1. The four basic collision diagrams in the particle picture for the resonantly interacting quadruplet due to Hasselmann
and Hasselmann (1985); arrows represent particles and cross-stroked arrows antiparticles; all four diagrams satisfy

the resonance condition, k;+k,=K;+K,, 0,+®,=0;+0,.
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Superscript W means the interaction configuration
of WAM model.
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P means a singular point and the integration over
the region A is quasi-analytically computed.
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Table 1. Computational time of nonlinear transfer per spectrum

Method CPU time Processor
Hasselmann et al. (1978) 30 min CDC 6000
Hasselmann and Hasselmann (1981) 18 min CDC CYBER 175
Webb's original method (1978) 30 min Pentium 300MHz
IWM (the present study) 120 s Pentium 300MHz
IMM (the present study) 13 s Pentium 300MHz
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