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Fig.4 Wave height distribution calculated by original energy balance equation and Sommerfeld solution
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Fig.5 Wave height distribution calculated by new energy balance equation and Sommerfeld solution
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Fig.7 Directional spectra calculated at (x/B, y/B) = (2.0, 0.0) in the case of B/L=2and S__ =25
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(c) Experimental result'?

Fig.12 Spatial distribution of normalized
wave heights (Case B1)
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MULTI-DIRECTIONAL SPECTRAL WAVE TRANSFORMATION
MODEL INCLUDING DIFFRACTION EFFECT

Hajime MASE, Tomotsuka TAKAYAMA,
Shoji KUNITOMI and Toyoaki MISHIMA

This paper proposed an energy balance equation including the effect of wave diffraction as a multi-directional ran-
dom wave transformation model. The term of wave diffraction was included explicitly in the model, which was formu-
lated based on a parabolic wave refraction-diffraction equation. The present wave model is easy to solve numerically
and is stable. The wave model was employed to estimate wave transformations through the mouth between two break-
waters, and the estimated results were compared with the predictions by the existing energy balance equation without
wave diffraction effect and with the Sommerfeld solutions. The comparison between the wave heights shows that the
present wave model is the good predictor. The present wave model was also applied to the experiments of wave
transformation due to an elliptic shoal, and it was found that the model predictions agreed well with the experimental
observations excluding the cases where the wave breaking on the shoal was scvere.
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PHASE AVERAGING MODEL FOR MULTI-DIRECTIONAL RANDOM WAVE
TRANSFORMATION BY HIGH ORDER UPWIND DIFFERENCE SCHEME

Hajime MASE, Kazuya OKI, Tomotsuka TAKAYAMA and Tetsuo SAKAI

A numerical model, based on an energy balance equation with wave breaking and diffraction effects, is proposed to
predict the transformation of multi-directional random waves over a varying bathymetry. In the numerical model, a
high-order difference scheme called QUICK is employed to suppress numerical diffusions. The numerical predictions
were compared with the theoretical predictions of wave heights behind breakwaters and with experimental results of
wave transformations due to a circular shoal conducted by Chawla et al. (1998). The comparison showed that the
numerical model performs well as a whole, except a poor reproduction of abrupt decrease in the wave height due to
breaking and subsequent increase near the top of the shoal.

68

3-31



WREEY=IL—D3Y

Ver.S.O

IANF—PHRRIE T & 2 W ORBE @Y
(R#ERR2EBI%E € 7 v EXEBED / License No.C010. CO11)

A—Y—XY=a7I)L E—hR

AQUA neT

#at KRy NI —2

www.aquanet21.co.jp



	1.表紙
	2.目次_20250815
	3.インストール前に必ずお読みください_20250815
	4.第1章　概説_20250815
	5.第2章　解析手順_20250815
	6.第3章　理論解説_20250815
	7.裏表紙
	空白ページ

