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WAVE HEIGHT CHANGE OF RANDOM
WAVES IN SHALLOW WATER

By Yuichi IWAGAKI, Hajime MASE, Gou TANAKA

Synopsis

This paper deals with a prediction model for shoaling of random waves in shallow water
including the surf zone. In this model, the wave height change of random waves is calcu-
lated by superposing that of regular waves under the assumption that the wave height
change of individual random wave defined by the zero-up-cross method is equal to that
of regular wave having the same height and period, and the applicability of the model is
examined by the comparison with experimental data. The formula of nonlinear long wave
shoaling by Shuto is used for the prediction of the wave height change before wave brea-
king, and the bore-model adopted by Battjes is used in a modified form for the prediction
of the wave height change in the surf zone.
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Fig. 2 Change of wave height after breaking
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Spe |Case No| (it HyL | fms fm oy | &m0 & o
1 5.71 0.0073 9.48 5.62 3.52 2. 040 2.245 1.875

2 8.92 0.0248 15. 34 8.16 5.26 1. 360 1.519 1.293

1/30 3 11.42  0.0497 19.15 10.53 6. 64 1. 240 1.214  1.092
4 10.64 0.0641 17.36 10.10 6.35 1.160 1.031 0.967

5 9.70 0.0766 14. 89 9. 46 6.11 1. 000 0.901 0.870

6 5.62 0.0069 9.68 5.56 3.53 2.040 2.281 1.893

7 8.53 0.0234 15.02 7.81 5.06 1. 640 1.528 1.314

1/20 8 10.78 0.0473 18.30 9.95 6.33 1. 160 1.209 1.111
9 10.14 0.0601 16.29 9.61 6.09 1. 000 1.040 0.997

10 9.42 0.0700 15.11 9.14 5. 87 1. 040 0.929 0.913

11 7.81 0.0214 13.16 7.15 4. 63 1. 640 1.531 1.313

1/10 12 10.12  0.0416 16. 38 9.30 5.99 1. 200 1.248 1.126
13 9.28 0.0556 17.20 8.81 5. 60 1. 040 1.035 0.975

14 8.49  0.0643 14. 06 8.24 5.27 0.920 0.920 0.896

._7.__



516

FABEKBARFER $245B-2 (K56, 4)

— BRI 0cn CORAERIFERBIT L CB o, BAl, AHREK IHEOKEBIUEHTHS.
7z, Hy Hy/Ly BENZNBMRIBRERZRVTRY 7, REMEESS JCRENERVARTH 5.

REBRAFEORI OO OEEHFE Case No. 3, 5, 8, 10 (2,
) LT, KEenfHE T o720 BELL 7 4 VAREBERDOE, 74 NLE—Ya Y THIA4F—

& - TR, BlilERE KURBKEEGRA RS 1o

UF ¢ YANF— & La—& — T8k UTcRArEieki, 0.04sec T Lic A-D BHETT - 7otk SBATICAHL

Blzid Case No. 3 {3 C-3 LBg

7o
14
Slope=1/20
-0 1.0 A0 (zero-up)
°
A=0.17 N tase Nog
= ~0.1 ase No.
0-9 S}?Eﬁolﬁ{;‘? 0.9 D‘\s\ N Case No.10 ©
‘‘‘‘‘ S~ Case No.3 e
0.8 F~. 015 "> o Case No.5 o
0.1 N\,
H/ny [==224 T 0N
0.7 :‘__0413 \\ ‘g\@
0.6 )
0.5 -
0.4 —
0.01 0.1 1.0
hy/Ly hy/L,

Fig. 5 Relationships between H,/h, and &,/L, for

random waves (zero-up-cross method)

11
A=0.17 Slope=1/20
1.0 1.0 (zero-down)
A=0.17 " +..0.16 Case No.8 @
Slope=1/30 ~L
: - 0.9 1 S Case No.10 ©
0.9 (zero-down) 0,15 "~
~~~~~~ Case No.3= @ Hy/hy -\‘0.11: ~<
0.8 o Case No.5= © 0.8 1 T~
F--0.13
Ed s~
Hb/hb
0.7F 0.7 6
0.6 0.6
0.5 0.5 I~
0.4 0.4 e
0.01 0.1 1.0 0.01 0.1 1.0
Pp/lo hy/tq

Fig. 6 Relationships between H,/k, and A;/L, for random

_._8_.

waves (zero-down-cross-method)



A - B - B BB 3 2 RERIBOREELicBT 2R 517

s | s
$lope=1/30 Slope=1/30
€2 , W-3
wr h=20cm
P(z) hHG=2.26
Hmeas
5 Heal,
s
0 1.0 2.0 3.0
WH
s f 15 f
Slope=1/30
c ; . Slope=1/30
10 A or 3
T4cm P(z) =3 , W6
P(z) h/Hg=1.57 ( h=l4cm
Timeas. =5, 58cm h/Hg1.23
5k Feal. =5.94cm 5 Timeas.=5.95¢cm
Tcal. =6.06cm
L N
L N
0 1.0 2.0 3.0 0 oo 2.0 3.0
W WA
s |
15 ﬁ
Slope=1/30
Slope=1/30 0 €-3 , W-8
10 b h=10c
P() Pz h/H5=0.88
Hmeas.=5.14cm
5 5 Heal. =4.90cm
.
.
2.0 3.0
0 1.0 2.0 3.0 ° 1.0 i
WH
5 1
20 20
15 s STope=1/30
€-3, W-10
P(%) Slope=1/39 p(%) h=6§n‘-
10 F C-g s W-10 10 h/Hg=0.53
=6em Tmeas.=3.27cm
h/He=0.67 Fal. =3.14cm
Himeas.=3.41cm 5
5 Heal. =3.36cm
L

~
o

0 1.0 2.0 3.0 0 1.0 3.0

-
(a) Hy/Ly=0.0248 {b) WL,,:O. 049'{
Fig. 7 Change of frequency distribution of wave height with decrease in
water depth on uniform slope (1)



518 RAMSMEFER $245B-2 (FH56.4)

15 | LN S
Slope=1/30 Slope=1/30
C-4 , u-3 C-5 , W-3
: b of
P(z) o=1- brsy h/H=2.06
Hineas. =5.69cm -1lem
. Heal. =6.0lcm 5L Heal. =5,71¢em
. L ) .
0 1.0 2.0 3.0 0 1.0 2.0 3.0
HH WA
s F BT
Stoper1/30 STope=1/30
0 C-4 , W-6 10 C-5 , W6
[ h=14cm P acm
(% h/Hy=1.32 ) AT 4
5 THneas . =5.40cm 5 :
Hcal. <5.58cm
, N . .
0 1.0 2.0 3.0 0 1.0 2.0 3.0
H/H H/R
5L 15 F
Stope=1/30
wl C-4 , W-8 w0k STope=1/30
h=10cm - N
Pix) h/Hg=0.94 P(s) ﬁ='|50z;mu 8
TBmeas.=4.75cm h/Hg=1.03
33 Heal. =4.60cm 5 '_:T[meas.=4.52cm
cal. =4.41cm
L 1 i d
0 1.0 2.0 3.0 ] 1.0 2.0 3.0
HH H/E
20 20
15+ 15 F
P Slope=1/30
@t STope=1/30 P opes1/
10 C-5 , H-10
C-4 , ¥-10 h=6em
W0, 0. 62
. o= Tfimeas.=3.11cm
Timeas 5 Hcal. =2.87cm
Heal.
. . . L
0 1.0 2.0 3.0 0 1.0 2.0 3.0
WH H/H
(c} Hy/Ly=0.0641

(d} Hy/Ly=0.0766
Fig. 7 Change of frequency distribution of wave heigth with decrease in

water depth on uniform slope (2)



&S - [ - B BRIRIC B 2 THRAIROBRE BT 2 5% 519

(b) EBRERHIUCER Fig.5 —HHE LTORBERRAE H/h & bW/Le OBRTEEDHHDT
$5. HMEEERE Ly BREROERL D BMRIBEEREBOTRD, ¥, CORRERPEET v
7y a ABTHEAN-72bDTH S, RPOERIN €.2) RLAEDOT, BBRIRTORKAD H %
0.13~0.16  TEAZH 7 bDTH 5. CORMN D, HHEARDEEED h/Le BHEMT21Koh H/
hy DBRAOT BIEANAE SN B, EBREDIE SOXIAZVY, RCADHELVET/NEDTHS LEDN
Bo Eh, SEVHNOEBISLORLB->TVBEEEDN, HHE « ARNWOERERICHN, Hy/hy B8
HFREO,

Fig.6 {2 Fig.5 tR—0OEE Yo L v V) o AETERLUAERE L D LDTH S, Fig.5 it~

hy/Lo DEBIWRLB2DHbhsM, EbobbTDENIVEITHS.

FEBORBERRERET 510 22 TRR 2.2) L0 bETF/NEL A=0.16 L3275, Figs.5,6

1.5 F
Slope=1/30
1.0 F
Hy,ofH o o/
173"
/
o/'Za" ,
o%’q“;"" meas. cal. Ho/Lo
0-5 o ° ¢-1 (0.0073
0 ---— (-2 (0.0248
o —-— C-3 (0.0497
/ ® —-— C-4 (0.0641)
@ e ¢-5 (0.0766)
0.0 ! 1 i L ] { L J
0 1.0 2.0 3.0 4.0
h/Hg
1.0
Slope=1/30
Hmean/Ho
0.5 | 85
‘;(’;3‘ meas. cal Ho/le
o . ¢-1 (0.0073)
o 0 --— (-2 (0.0248)
v ¢ —-— C-3 (0.0497)
© —-= C-4 (0.0641)
® e C-5 (0.0766)
0 n i 1] L L 1 1 |
o 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

Fig. 8 Change of significant and mean wave heights of random waves
in shallow water for 1/30 beach slope
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Fig. 9 Change of significant and mean wave heights of random waves in
shallow water for 1/20 beach slope
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Fig. 10 Change of significant and mean wave heights of random waves in
shallow water for 1/10 beach slope
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diction of significant
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Goda’s model and experi-
mental results
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