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Modeling of Wave Breaking in Spectral Wave Evolution Equation

ZRH . ‘ﬁ‘%]”‘o]'**

Cho Yong Jun* and Ryu Ha Sang**

Xl : Fogddeln Ass Q% AR bl Bd I Foe] =L Fokre] $dl e 7AE
HYE FH0E APFolgrt B AP E 2A9F HuieRe o)) 7|2F AHEHS 2R 2AUFE F
2319t} 7189 QA JolatA aude Fuhee Akl o g PEd, FSAS SUPERTANK
Laboratory Data Collection Project(Krauss et al, 1992)°14 £4%8 APA2E 7|22 AP 3ich F713<A A

2 8] dxeAeINY Croidal o129 A 2HEH AFRPo AND HUEFS Agste] FAR
Sjsiglct. o1 23 Aol s 3] sisel nighdae] slede] vl AsE] mejsk= 4nE g3k
SHAIR0] : A5A 4323, spectral wave evolution equation, AXHEE olUA] 24, 3 A=, #3F
L= e

)1' ot FO

Abstract : There is still a controversy going on about how to model energy dissipation due to breaking over
frequency domain. In this study, we unveil the exact structure of energy dissipation using stochastic wave
breaking model. It turns out that contrary to our present understanding, energy dissipation is cubically distributed
over frequency domain. The verification of proposed model is conducted using the acquired data during
SUPERTANK Laboratory Data Collection Project (Krauss et al., 1992). For further verification, we numerically
simulate the nonlinear shoaling process of Cnoidal wave over a beach of uniform slope, and obtain very
promising results from the viewpoint of a skewness and asymmetry of wave field, usually regarded as the most
fastidious parameter to satisfy.

Keywords : stochastic wave breaking model, spectral wave evolution equation, cubically distributed energy
dissipation coefficient, wave skewness, wave assymetry
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circle: Measured Data].
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Table 1. Experimental (Buhr Hansen and Svendsen, 1979)-and numerical wave parameters at wave maker

Case NO. H (m) T (sec) 4, 4, 4, 4, As~Ayy
1 0.065 20 0.0320 0.0057 0.0008 0.0001 0
2 0.037 2.0 0.0184 0.0019 0.0002 0.0 0
0.1 a8
HEA HaAmt /1
m] a5+ {, ! J
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afz} / | R
" /A
005 | 009} / \\ 4
H - \
sl \\ 4
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24
0 : T : e '/’//1\\"\ \
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Fig. 9. 1. Numerically simulated wave height across the shore
with quadratic wisely distributed dissipation coefficient
for NO. 1 case of Buhr Hansen and Svendsen (1979).
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Fig. 10. 1. Numerically simulated wave height across the shore
with cubically distributed dissipation coefficient for
NO. 1 case of Buhr Hansen and Svendsen (1979).
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Fig. 9. 2. Numerically simulated surface profile across the shore with quadratic wisely distributed dissipation coefficient for NO. 1 case

of Buhr Hansen and Svendsen (1979).



AHEY ngtry

03-0

-T2 0

tine [sec]

oA e] Hn=y 311

T2

Fig. 10. 2. Numerically simulated surface profile across the shore with cubically distributed dissipation coefficient for NO. 1 case

of Buhr Hansen and Svendsen (1979).
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Fig. 11. Skewness and asymmetry of numerically simulated

wave field with quadratic wisely distributed dissipation
coefficient for No. 1 case of Buhr Hansen and Svendsen

(1979).
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Fig. 12. Skewness and asymmetry of numerically simulated
wave field with cubically distributed dissipation coefficient
for No. 1 case of Buhr Hansen and Svendsen (1979).
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