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ON WAVE OBSERVATIONS OFF HIEZU COAST
AND TAKAHAMA COAST

By Tadao KAKINUMA

Synopsis

Forecasting shallow water ocean waves is one of the most important problems in
coastal engineering at present. Nevertheless among the characteristics of shallow water
ocean waves, the wave height reduction due to bottom friction is not well known.

To make clear the transformation of shallow water ocean waves for relatively large
waves, the wave observations were made off the Hiezu coast in 1964 and the Takahama
coast in 1965. )

This paper presénts the results of wave observations analyzed both by the significant
wave method and the wave spectrum method.

Nine and twelve wave data at the corresponding two stations could be obtained at

the Hiezu coast and the Takahama coast, respectively.
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X TIHES BT e Buics b, 2 v 2 ) — MEHESL W L HERBRAERES BT, F0OKk
X% 1.20mm, 0.85mm, 0.60 mm, 0.40 mm, 0.30 mm, 0.15mm, 0.11mm, 0.088 mm, 0.075
mm T%%, Fig. 4 3% 5 LEEEORIRSALRLIbDTHY, Table 1 ZEEOHELRLILLOT
55, -

Table 1 Size-distributions of bottom material
(Takahama coast).

Bottom sampling number 1 2 3
Median dso(mm) 0.160 0.166 0.186
diameter | g, (¢-scale) 2.65 2.58 2.42
Standard deviation s¢($-scale)| —0.18 -0.24 —0.24
dso(mm) 0.153 0.134 0.144
deo/d 10 0.12 0.13 0.13

(2) & B & H

FIRERNE, Fig. 3 X 4 KRLICMBECLD S 74 0L TEB%, 1000 mm 35 X0 400 mm %L
YRFED 16mm YEHAFIL 5T, 23a</sec DEXTISHHBHL, FO7 11 2a¥MEHEH5
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YT ERFHARE ofc, Table 2 35 X U° 8 1%, MR CHEHRER & #&HELYRT, Table 2 RTHED
Bk, BRiE»58 0.8km BNl BERNEICKIT A D, Table 3 IT/RTROEENY, HEE
HAR R, BR A O BRERERMET A EER ERE L Bt o TH B, BERAFT, WTThi,
B Ev Y v IRMRBIBEGEE L RPARME T, ThEh, BER17Tm XU 2m OFIMEL TV,
Flo, BPCORTHEAZ, BREMCZI -7cb0oThs, BFRER T, ZRMEAEXOBIXET
MEEREYE Y, BREROWEOMZ LA ETORERE/, Photo. 1 13, %5 L TH-BERRD 14
wRLICH DT, B, BEREN H—7 #B2HEMDI2A 3 B138:38~43531T 370 - THE o 7,
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Table 2 Wave data and conditions (Hiezu coast).

e | e [Tl W g | Wind
No. {cm) (sec) (Dec.,’64) (m/sec)
B | L& | % | mewm®| N B 1.2
H28 | 1 1.0 | 204, 05| N E 0.3
gan | 2® | B mews x| o5 | e
o oz | W mess| x| & | os
| 3z 1.1 | 204, 1527 N E 1.3
gen | L | 8% mame| x | 5 | u
o) z3 3.0 | 34, 139| NNE E 7.1
HER | 2% 124 | 34, 1414| NNE E 6.5
38| 4 146 |34, 13| NNE E 4.8

(Note) Water depth, (1) :13.5m, (2):9.8m
Table 3 Wave data and conditions (Takahama coast).

Data N(_J. His T/ gﬂ: and Wave_ Wind_ Wind
1(\1 g- Station (em) (se0) (March, ’65) direction | direction ( ;f/e;eeci)
a8 L% 74 |10, 141 NNE W 0.5

28| B 7.2 |10, 1817| NNE | WNW 0
38 1% 58 |10, 1351 | NNE w 0
T8 12 20 |0, 14| NNE | SSW 0
3B L8 29 |1, 15| NNE w 0
T—6 | 116 8.7 |10th, 1514 NNE W 0

IR | B | B (wes| v | W

g | 18 | 83 |emwe| x| osw | o
198 | B | B [weam| x| oW |
TR 1% 74 |1k, 145| NNE w 0
UG 14 1.9 |1k, 40| NNE | ENE 0
BB 14 L4 Iy, 150 | NNE E 0

(Note) Water depth, (1) :9.8m, (2):6.3m
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sk, TR BEEEESE (1963) TEAL L D&
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a) HHMEEIC X 5%E Table 6 100 71%, %

PRER B & b LU o @RS, &, () ' ’ -
MO, DHE0LESY min BIThLbLELD Photo. 1 Sea surface at 13 : 38 on 3rd
T#7%, Table 8 %118 9 1%, #h#h, Table 6 ¥ Dec.
LU T ERIE L C kbt ST AY &Y, Fig. 9 X010 13, Fheh, Table 8 k108 9 iR
LzgRass, 1/E (E :variance D 2{%) LEHNE His & OBk, IHERNES His LFHHE
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%, RMhoBHELIT Longuet-Higgins (1952) i X 5 L D TH B2, Fig. 9 B L0 10T Liug, b
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Table 4 Scales of projected flag (Hiezu coast).

Data No. | H—1(1) | H—1(2) | H—2(1) | H—2@ | H—3D | H—3®
oo ol PO 604 5.19 620 | 519 | 6.04 5.16

Data No. | H—4(D | H—4® | H—5D) | H~5@ | H—6D | 1—6(2)
e s | 5.99 5.17 6.06 ; 5.17 5.67 | 513

Data No. | H—7(1) | H—7(2) | H—8QD) | H—8® | H—9) | H—9®
Scales of pro- | g gq 5.15 603 | 51w | 6w | 517

jected flag (cm)

Table 5 Scales of projected flag (Takahama coast).

Data No. | T—1(D | T—1@ | T—2M | T—2®@ | T—3QD |, T-3®
e e oy L5 | 146 156 | 153 L5t | L4
Data No. | T—4(D) | T—4® | T-5D | T-52 | T—6 | T—7W)
Seales ol Pro | 154 1.48 156 | 153 156 | 0.58
Data No. | T—7( | T—8(1) | T-8® | T—o | T—92 | T—10
s o Iy | L4 0.61 1.48 0.62 | 160 | 0.6
Data No. | T—10D | T—1D | T—1@ | T—12(0 | T—12
el o oy 160 | o 1.63 0.64 | 159
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Table 6 Number of waves in each wave datum (Hiezu coast).

Data No. H—11D H—1(2 H—21 | H—2@ H'—3(1) H'—3(2)
Numbers of 102 112 91 82 103 88
waves 12.2) (13.6) 12.3) ©.9 4.3 1.5

Data No. H—41) | H—4(2) | H—5Q) | H'—5(2) | H'—6() | H—6(2)
Numbers of 115 75 100 77 94 58
waves 4.4 1.0 (13.9 0.1 1.0 7.7

Data No. H'—7(1) | H—7(2) | H'—8(1) | H'—8(2 | H'—91) | H'—%2)
Numbers of 76 61 50 47 63 29
waves 13.9) 2.4 9.5) 9.0 (11.8) 6.9

Table 7 Number of waves in each wave datum (Takahama coast).

Data No. T—1(1) T—1@) T—21D T—2(2 T—3 T—3(1)
Numbers of 79 66 92 82 75 50
waves (8.0 7.0 3.9 (8.3) 10.2) (6.6)

Data No. T—4) T—4(2) T—5(1) T—5(2) T—6(1 T—7CD
Numbers of 96 81 102 26 45 7
waves 11.5) ai.e (13.5) 4.2 (5.8) 9.8

Data No. T—72) T—8(D T—8() T—9( T—9(2) T—10(1D)
Numbers of 93 76 85 84 79 28
waves as.n 10.3 2.9 (16.5) 3.7 G.2

Data No. T—102) | T—11() | T—11@) | T—12Q) | T—12(®
Numbers of 37 28 27 26 25
waves (4.6) 4.3 4.5 4.5 3.6)

Table 8 Data of various mean waves (Hiezu coast).

H—1QD) | H—1(® | H—2Q) | H—2®) | H—3QD) | H—3®)
His 1.77 1.95 1.95 1.85 2.36 2.13
Hy o 2.17 2.40 2.36 2.32 2.85 2.69
H mean 1.24 1.22 1.35 121 1.55 1.40
Humpaz 2.58 2.97 2.77 2.94 3.4 3.88
Tis 9.1 9.9 10.0 10.0 10.6 10.5
Ti/10 10.3 10.4 9.2 10.2 11.4 10.6
T mean 7.2 7.3 8.1 6.9 8.3 7.9
T maz 11.5 8.1 11.2 13.0 14.2 13.9

_ 7 —
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H—4() H'—4(2) H'—5(1) H'—5(2) H—6(1) H—6(2)
Hys 1.94 2.40 2.02 1.98 1.92 1.91
Hio 2.29 2.76 2.34 2.29 2.30 2.17
H mean 1.30 1.72 1.38 1.32 1.26 1.36
Huyae 3.70 3.05 2.64 2.53 2.68 2.38
Tis 10.0 11.0 10.1 9.6 9.3 10.3
Ti/10 10.3 11.5 10.3 10.3 9.2 10.3
Tmean 7.5 8.9 8.4 7.9 7.0 7.9
T max 9.7 10.7 12.2 10.6 8.8 9.1

H—7(1) | H—7(2) | H—8Q) | H—8(2 | H'—9(1) | H—AD)
Hys 2.31 2.15 2.32 2.41 2.47 2.23
Hi/10 2.68 2.45 2.53 2.78 2.86 2.40
Hmean 1.60 1.49 1.75 1.69 1.57 1.52
Humaz 3.07 2.74 2.77 2.86 3.06 2.45
T/ 13.0 14.0 12.4 13.6 14.6 15.5
T1/10 13.3 14.3 14.1 13.5 14.5 14.8
T mean 11.0 12.2 11.4 11.5 11.3 12.1
T maz 12.5 13.7 15.0 15.8 11.9 14.0
(Note 1) Tmaz : Wave period of Hmaz—wave (Note 2) H :cm, T :sec

Table 9 Data of various mean waves (Takahama coast).

T—1(1) T—1(2) T—21) T—2(2) T3 T—3(2
Hys 1.26 1.25 111 1.31 1.34 1.45
Hy/o 1.55 1.47 1.15 1.59 1.55 1.78
Hmean 0.84 0.86 0.75 0.84 0.89 0.89
Humaz 1.90 1.63 1.47 1.83 1.86 1.94
T3 7.4 7.8 7.2 7.3 9.8 11.0
Ti/10 7.7 7.2 6.7 7.1 10.4 11.1
T mean 6.1 6.7 5.8 6.1 8.2 7.9
T maz 7.6 6.8 7.2 6.2 8.0 12.2

T—41) T—4(2) T—5(1D T—5(2) T—6(1) T—7(1)
Hys 1.29 1.56 1.35 1.60 1.16 1.49
Hi/o 1.53 1.85 1.60 1.87 1.44 1.69
Hmean 0.86 1.08 0.90 1.12 0.83 0.97
Humas 1.80 2.14 1.93 2.01 1.61 1.84
T/ 9.0 10. 4 9.9 11.3 8.7 10.0
T1/10 10.1 10.5 11.0 9.9 8.4 10.7
T mean 7.2 8.6 7.9 9.7 7.7 7.8
Tmaz 10. 4 13.2 9.0 10.0 9.0 9.6
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T—72 | T—81 | T8 | T—o@ | T—%@ | T-—10D)
Hys 1.35 1.37 1.63 1.39 1.38 1.05
Hyo 1.62 1.65 1.85 1.65 1.67 1.31
Hmean 0.93 0.92 1.18 0.94 0.91 0.68
Hmaz 1.84 1.94 2.01 1.86 1.83 1.41
Ts 10.2 9.9 10.7 11.4 12.5 7.4
T/ 11.6 11.0 10.9 12.0 13.7 8.6
T mean 8.4 8.1 9.1 11.8 10.4 6.8
T max 9.6 13.8 11.4 14.6 13.6 11.4
T—102) | T—11Q) | T—112) | T—12(1) | T—12(2
Hys 1.16 1.46 _ 1.34 1.44 1.16
His0 1.44 1.71 1.65 1.62 1.43
Hmean 0.65 0.95 0.92 1.06 0.75
Hnpaz 1.66 1.85 1.78 1.71 1.60
Ti/s 9.4 11.9 11.0 11.4 11.5
Ti/10 9.0 13.5 12.5 11.7 11.0
T mean 7.5 9.1 10.1 10.1 8.6
Tmas 9.4 13.6 14.0 10.8 10.8
(Note 1) Twmasz : Wave period of Hmas—wave (Note 2) H :cm, T :sec
Hiss =2.4B1/F5  rreeeereereensissommannii sttt (1)
Y R R 2)
Hijto =1.18 Hyygy  wreveeesssrrssissiismiiiii e (3)
Homaz =1.38 Hi,3 20 +reereerereenirsenmimiiaitiienisstencenstssss st (1)
< O . L O (5)
Hijo =118 Hiygy +reeresseeserssessemstemtininiinieittintstsene e sse st sas e snnsessenes (6)
Homaz =1.33 H i g2 109 -voeveeeescermmneeneniiniiniiitentestenttetesse s cenesesas s saanes 7
TH5b,

Fig. 11 3,

Table 8 XU 9 KWRLACERIND, BHEEEY Tis LAY Tmean 3 IOFRA

RZPADE— 7T HREAM Tro LOBREDLHLLIELDTHE, ZORMD, 2FOBHERL
bh3, Tichb, BEHEERETIE,

Tnaan=0.86 T1/gy  ++rrreesersersasrenemeeisemsenienttiisiaent et se s st esbensese st (8)
Tijs =0.90 Tfy  eerereerererresensasssstentsintietentntiteteetateta bttt en st es 9)

<hHh, BRERTIL,

Tomoan=0.80 Tjg  +werersrrsreessemtsmniemintiisrstmitassesisiases e ssesanasssessaessessnesseesaesnes an

THB, Tk,

Fig. 11 (b) i3, Darbyshire (1955) #3LATEE TOHE K DR KT B>\ TH

7;555%5&’ T1/5=0'88 Tfo %4)7‘“ v b LT&ZM

— 9 —



FRHRBIRFAEHEI0TB (1.42, 3)

25 ] §1’
"/’ [+]
@/
7
&P
2 i/ - "
° 'I'/I > o
// °
= / ;
- /" &l .
Ix o .q,- 0:8tation ;
V. .
S o 4
s
4
| : ‘
05 06 o7 08 09 |

JE (m)

Fig. 9 (a) Relationship of Hy,; against 1/ E (Hiezu coast).

o Station |
e Station 2

Hmean (m)

o
(%)

Hyy (m)
Fig. 9 (b) Relationship of Hmean against Hi s (Hiezu coast).



i : BEREEDS JUBRERCSY ARRENic VT

3 7
Y
o/
-8,
o:Station |
[ H
25—
E
2 /
T /7
/
2
%
15 2 25

Hy, (m)

Fig. 9 (¢) Relationship of Hy 10 against Hy s
(Hiezu coast).

ol

Hmax (m)

o : Station |
e: v 2

15 2 3
Hyy (m)

Fig. 9 (d) Relationship of Hmaz against
H,,5 (Hiezu coast).

o Station |
o Station 2 ®
E
put |
o
o
£
x
0.5
15
Hyg (m)
2 —7
S -7 .
S5
@#/‘
C
o
3
-3
o:Station |
o [ L 2
A A I
I 15
H,;s(n)

Fig. 10 (a) Relationship of Hmean

against Hi,3 (Takahama
coast).

Fig. 10 (b) Relationship of Hy
against H;,3 (Takahama
coast).

261



262 : HAYRPEFEHREINSB (H.42. 3

‘21— oStatien | 0,5
LT 2 hg

1.5

Fig. 10 (c¢) Relationship of Humaz against H;,3 (Takahama coast).

12 ¢
s o:station 1 [ |0 b /
: e 4 2 /
<o T v
. o0
3 K3
8 .°°' L J
<& 9
1
6 8 10 i2 14 [
Ty (sec)

Fig. 11 (a) Relationship bf Tmean against T,3 (Hiezu coast).

15
4 -
13 o:8tation |
° e 4 2
o
G
=12
=
1
b ®
10 e )
//0
il Q
9 10 1 12 13 4 15

To (seC)
Fig. 11 (b) Relationship of T, against T, (Hiezu coast).

— 12 —



i EERBES L OERERCBT A RBEN DN T 263

© Station |

° 4 2 a0

o

T mean(sec)__

5

5 15

10
TiglseC)

Fig. 11 (¢) Relationship of Twean against T3 (Takahama coast).

b) FERARZ P AR ABE BFREROTHCOWTL, EE8OHALE VERY 1sec, Faé
hEH % 625 = (oKX :110.4min), lag #5021, BHEERIEFS L LT, Tukey (1949) D
BHBAAGWG T4 02 ABTHER KDC—1 KX - THEBARY b ARRDIL, BRGSO
Wit EROTARE VEETOFREAL Y EXMBRTHY, ThEBMERe LT, REBSESRC XY
TIRARY L ERDI, ORBEBIHRC I BB, T, HRBESROHRIEY 4cps, 4@
B % 5ceps~250 cps, EEBHE% 500sec, A — FERIZIT 1sec & LT oiz23, Table 10 (1%
AW ERORILTRT, ok, BREER T—1L 7, BIV9RSVTE, BHERZFN LLT
KDC—1 R X o> TLEfi%fTieotcht, BEOFHAR L YEBIT 1sec, F4d D EE, THEOER, IV
lag 13, FhEh, 43, 7.3min, 30; 771, 12.9 min, 50 ; 945, 15.8 min, 60 TH %,

Table 10 Duration of records (Takahama coast).

Data No. | Duration of | Data No. | Duration of
T re | 3B 12.9
158 8.0 T8 | 1
158 X 1w | e
T4 14.0 10 -
T3 6.4 TG 5.3
T—6(1) - %:%ggg 5.3

BECRT 2EERBARZ b L FOEW : Fig. 12 1%, KDC—1 A HBREETOWERARS b A
& Er=f~f% LOREERLIELODT, (@), (b) ik, Thih, AFBEROBEMSEL1, 2TOR
¥, © RRREEETOBRYRT, Fig. 12 #%25%%, A2 A0 — 7 fBEOBAEMNOHL, )
& (b) Tk Er=ft~f5% () Tk Er=f"~f"5 WREFTFTHSZ Litbd5b,

XC, Neumann-Pierson® & Xiu¥, BHECEVWTTOREZLICRED AR b LOERL, BRIED A
7 P ADFERORBIZOWTIE, BEDL A—BLEBRIEBLATELT, if, £5LARZ b
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(b) Station 2 off Hiezu coast.

Fig. 12 Comparison of observed wave spectra

with Ey=f-2, f-3, f-4, f-5and f-s.

(c) Takahama coast.
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AREESHEY D, BRARANCKTUL Er=K-f7 (22, n:4~8, K: T 2RTEv>dZ
EDh o T b,

Table 11 1%, FECKSFERFHBTEIS, HrERMOUER CHER A EE L BB bR, I
BAR7 P ADE - 7 EORBEMNO n OEHRS, Table 11 %25 &, BEC KT SHRMBA s
FATE, E— 2 fHEOSRABEMCRG S n O 3 ~5 T, 70, WEBICK 51N ERZRTEAN
HY, FETOnOMELL~8 LI LT, IEWHEERTZ &35,

Table 11 # values of K f-7 at the high frequencies of wave energy spectra.

Water Period of maximum
. ¢ Method of

Station d(ergt)h energy Eise;és)lty Tt 7 observation
Nishikinohama 8.6, 7.0 -
Coast 6.2, 2.4 8.1~ 4.4 3~5
Hiezu Coast (63) | 11.8, 3.4 5.7~10.0 3~5 | Buoys and
Hiezu Coast (64) 13.5, 9.8 9.0~14.2 4~5
Takahama Coast 9.8, 6.3 8.6~11.1 4~5
Ogata Coast 15 5.5~ 9.6 B~5 | prep redstance der

Fig. 13 1%, Wi cECE L BEAOMENIGS S 2 S TORIBIC KT 2IRER A7 N LOEHRA T
. ®h, (1) & (2)13, FhrFh, Blal L 2 CEREREHLHT, - OROERRES IS
TfE7e (W~(@) OfftEnL, HE B0 3 DJEP I X » CTECENRER - TH 5,

EYE WA 1L, W H—1~9, T—1~12 (Table 2, 3, 8 X0 9 & Fig. 12) #F\C, =
J&F ARE & EAOHE TOBERER S LOFEEROBE L —RITERA X2 b LOBE1D, EBK, B
11, B%, BIVEEEEORIELTE2EE AN Bretschneider oRXicd &S0 C, WEBRCTOEE
BEERROME LB D Reynolds & DBAREY Ry 72 L1z,

Fig. 13 Transformation of shallow water ocean waves.
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