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TRANSFORMATION CHARACTERISTICS OF IRREGULAR
WAVES INCLUDING WAVE BREAKING

By Yuichi IWAGAK1, Hajime MASE and Kenshi FURUMURO

Synopsis

In this paper, firstly, the previous prediction model for shoaling of irregular waves is improved,
and the validity of the model is examined by comparing the estimated results with experimental
wave data and field wave data observed in Lake Biwa.

Secondly, characteristics of transformation of irregular waves in shallow water, i.e., the spatial
changes of frequency spectra, surf beats, representative wave heights, frequency distributions of
wave height, significant wave periods, wave grouping, skewness and kurtosis are investigated by
analyzing experimental and field wave data, and the effects of the bottom slope and the deep-water
wave steepness on these characteristics are discussed.
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Fig. 1 Flow chart for calculation of wave
height change of irregular waves.
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Fig. 2 Effect of surf beat on significant wave heights.
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Fig. 3 Effect of surf beat on the frequency distribution of wave height.

— 4 —



A I - % RN OR AT T B B 563

N5, UTOHBERRRITRTY -7 8-+ OHREANTZLDOTH B,

Fig. 4(2) LU () BAHRBHOHERBCRETRAPOBEEHAN SO TH S, X, FHEUMKO
BRERETAMCBOTE, RYOBEMIBEEOZNICHNTREE D& LTI bR TS, fl
A, BEY OMEERETATE, BRERME O - REWEE—AHSELPN TS, COBRBE(L
EFATHE, TRUKOMBEZ OWOBH EAMEANTI0T, RAPOSGLEBT L LIt 58, Tk
DES PO 2 AT, HHEEAMOAEROIBECEEDI I KK EDLETH D TH S, £
MM OWOWE AMELSZ1BE, WHRIBHEL OBEONSE E—EOFREEAMEE2 B0 HRY
ROHBEHRTHE, ChoORDPS, MEOEBITEALLSNT, HXOF A0 L3 ICANOBES
FRBRELHDOELTHOE > THEILDOHPARINC Db o 1,

Fig. 5(a) 3 X (b) &, PRI OMEEMOEEIC BNEERBHREHOES (Rb0ER) S 5HD

Ho/Lo=0.0058

|

|

Ho/Lo=0.0643

Slope=1/10

=—— variable wave period _]
——w==— constant wave period

|

hiHo

(a)

|
| ——
\l\%

Ho/Lo=0.0059

= ~/ HofLo=0.0638
< 7
~ /
E Y
//
0.5 Y a
Vi [ Slope=1/30
p
/,_._ - variable wave period _j
e cONstant wave period
g |1
0
0 1.0 2.0 3.0 4.0
h/Hg
(b)

Fig. 4 Effect of wave period on significant wave heights.

_5_



564 FOKB KR RPTER 426 %5 B-2 () 58.4)

2.0 T~
s ."é\
4 N,
FARVAERN
N
/ oy Geda
.I/ /] \\\~
1.5 A Ho/Lo=0.0058 s _
7 \\ '~
\\i \\\\ N
T e
—
T ]

Ho/Lo=0.0643

| |

Slope=1/10

small amplitude wave theory
~——= non-linear wave theory by Shuto

0 1.0 2 3.0 4.0
h/Ho
@
P T
~ s
/s .~ T S
A Aby Goda | e N
1:5 rarg I ~<]
/s 1\-
/. | ~
5 Ho/Lo=0.0059
Y/ o/Lo
4
s |
I

H”3/H0
S

| | Ho/Lo=0.0638
I

| ! I

/ Slope=1/30

0.5 7 small amplitude wave theory

/ ‘ ———— non-linear wave theory by Shuto

.

of A
0
1.0 2.0 3.0 4.0
h/Ho
(®)

Fig. 5 Comparison between significant wave height calculated by small
amplitude wave theory and non-linear wave theory.
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Fig. 6 Transformation of frequency spectrum with decrease in water depth for 1/30 beach slope.
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Fig. 9 Wave height distributions in shallow water for 1/10 beach slope.
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Fig. 10 Wave height distributions in shallow water for 1/30 beach slope.
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