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Nonlinear energy transfer among wind waves in coastal region

Kosei KOMATSU™ and Akira MASUDA™™

Abstract It is necessary for accurate wind-wave forecasts in coastal region to develop an effi-
cient scheme for calculating nonlinear energy transfer among resonance wind-waves in finite-
depth water. In previous works, however, it was reported that the straightforward extension of a
representative efficient scheme for deep waterll the RIAM methodO to finite-depth water tends to
yield a ragged distribution of nonlinear energy transfer for depths a few times smaller than the
wavelength of dominant waves. In addition, extraordinary fine resolution is required to obtain a
smooth and stable nonlinear transfer function. In this paper a new scheme was developed by
improving and generalizing the deep-water RIAM method, by virtue of which quite smooth non-

linear energy transfer functions were obtained even with coarse resolution.

Key word: wind-wave spectrum, nonlinear resonance interaction, finite depth water
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Fig. 1. Figure of eight representing the conditions for the four-wave resonancel contours of 7 defined in (2)
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par of wavenumbers ki and k» resonate with another pair of ks and ks such that
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quency of transfer maximum for finite-depth waves to that for deep water waves.
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Fig. 6. Contours of the two-dimensiona nonlinear energy transfer 7'(w,¢) for the P-M spectrum in deep water
(a) and in finite-depth water (b) calculated by the new scheme in this papefl m-RIAMO. The contour in-
terval is0 (Tmax— Tinin) /10 and shaded regions denote negative 7°, where maximum and minimu values
of T ae Tmux=1.66x10"*(m?/rad), Twin=—3.43x107*(m?/rad) in (a) and Twma = 3.46x10~*(m?/rad),
Thoin = —6.47x107* (m?/rad) in (b).
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