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REANALYSIS OF STATISTICAL PROPERTIES OF BREAKING WAVES

BASED ON ARCHIVAL DATA
Yoshimi GODA
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Honorary Member of JSCE, Dr.Eng., ECOH Corp.

A review is made on the statistical features of breaking waves in the nearshore waters. Physical
criteria of wave breaking are discussed with a table of theoretical breaking limit on a horizontal bed. The
breaker index for regular waves is not a deterministic value but a stochastic value with a certain range of
variation. The coefficient of variation increases from 6% for 1/100 slope to 14% for 1/10 slope as the
bottom becomes steep. The incipient breaker index for random waves is lower than the regular wave
index by 30%. Both indices should be expressed with the parameters of the bottom slope and the relative
depth h/L,. The wave height distribution becomes wider than the Rayleigh just outside the surf zone,
narrower in the middle of the surf zone, and nearly the same near the shoreline. No truncation of the
probability density at the breaking limit is observed in the field and laboratory data. The wave height
ratios such as Hy;¢/H;3 and H,,¢/H;;5 vary gradually throughout the surf zone, as demonstrated by the
field and laboratory data. Discussions are made on the method of incorporating wave breaking process in
numerical models of wave transformation with demonstration of different prediction of wave height
decay by various numerical models.

Key Words: breaker index; statistical variability; random wave height ratio; wave nonlinearity



172

3
1)
2)
3)
1
(permanent waves)
McCowan (1894)
H, 0.78h h

120°
Yamada Shiotani
(1968) Yamada et. al. (1968)
1

1 Yamada Shiotani (1968) (1970)
hy/Lo hy/La- hy/Lp CyCa | Hyls Hy/hy 1o/Hp
infinity infinity infinity 1.193 0.1412 0
0.935 0.935 0.7686 1.189 0.1409 0.1791 0.6706
0471 0.474 04011 1.181 0.1386 0.3456 0.6765
0.286 0.300 0.2597 1.154 0.1277 0.4919 0.6908
0.1856 0216 0.1885 1.143 0.1115 0.5912 0.7165
0.1117 0.1510 0.1331 1.134 0.08997 0.6683 0.7619
0.0763 0.1198 0.1050 1.141 0.07410 0.7059 0.7939
0.0474 0.0915 0.07915 1.156 0.05771 0.7293 0.8392
0.0284 0.0694 0.05909 1.174 0.04430 0.7496 0.8766
0.01669 0.0525 0.04398 1.193 0.03371 0.7666 0.9061
0.01095 0.0422 0.03499 1207 0.02720 0.7774 0.9242
0.00575 0.0306 0.2483 1231 0.01962 0.7904 0.9453
0.00239 0.01953 0.01570 1244 0.01260 0.8028 0.9649
0001144 | 0.01351 0.01075 1257 0.00871 0.8099 0.9757
0.000437 | 0.00833 0.00660 1263 0.00538 0.8160 0.9849

0 0 0 1.285™ 0 0.8261" | 1.0000
*La Ca
ok Yamada, Kimura and Okabe (1968)
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T(s) Hp (cm) hp (cm) LxDxB (m)
110 0.80—2.50 49-122 43-13.7 s
1/20 0.74 - 2.24 43-128 49-16.2
Iversen (1951) 130 1.49 - 2.65 53-12.7 7.0-15.5 12 16:4>0.9x0.3
1/50 0.90 - 2.65 55-12.1 65-156
19 0.9-2.0 7.0-10.6 7.9-10.0 4
(1958) 117 0.65-2.0 50-12.5 65-13.5 21 1300506
115 1.02-2.57 10.4—15.0 124145 4
Mitsuyasu (1962) 130 1.02-2.57 9.6 11.1 153 -20.6 4 22.0% 0.5 % 0.6
1/50 1.02-2.57 9.8 14.1 17.7-19.0 4
Goda (1964) 1100 | 230-730 | 41.7-93.1 603-1250 | 32 | 105.0x25x3.0
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Bowen ct al. (1968) 112 0.82-227 44-13.0 42-97 11 | 400x0.75%05
. 110 1.00—6.00 3.8-15.0 3.9-12.0 8
Galvin (1969) 120 2.00 - 6.00 93-17.6 10.0—18.2 6 29.3 %06 x0.46
. 130 10
Lietal. (1991) 1% - _ . 69.0 x 2.0 X 2.0
Li cta. (2000a) 1/200 - - 19 | 69.0%2.0x20
Lara ct al. (2006) 1/20 120-4.00 67185 68-195 12 24.0 % 0.8 <0.6
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Reduced variate, SQRT[-In (1-P)]
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