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ON WAVE OBSERVATIONS AT NISHIKINOHAMA COAST
By Haruo HicucHI and 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 small waves,
the wave observations were made at Nishikinohama Coast in 1964.

This paper presents the results of wave observations analyzed both by the significant wave
method and the wave spectrum method,

Eight wave data at the corresponding two or three stations could be obtained at Nishikinohama
Coast and all the wave data are compared with the theoretical values obtained by Longuet-

Higgins.
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Fig. 1 Topographic map of Nishikinohama Coast.
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Fig. 2 Stations of wave observation and bottom material sampling.
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Fig. 3 Bottom profile (Buoys Nos. 4-3-2-1).

DERICE > TSRS B 0T oo AN s20E, av ) — MEELZ OB LU ERRAEES 2
T, ZOAK%x X3 1.20mm, 0.85mm, 0.60mm, 0.40mm, 0.30mm, 0.15mm, 0.1lmm, O.088mm,
0.075mmT & %, Fig. 21345 ULEAOBRIUESR LD TH D, Tablel] BEFOHEEELRLELED
Thb,

Table 1 Size-distributions of bottom material.

Bottom sampling number | 1 ] 2 l 3 ] 4 l 5| 6 | 7 [ 8 ol 10] 1
|

Median | dso (mm) 0.782 0.242 0,435 0.341 0.516| 0,390 0, 270| 0,137 0. 145/ 0. 139| 0,220

diameter Fso(f —scale)| 0.35| 205 1.20 1.55 0.95 1.36] 1.88 2.86 2.78 2.85 218
" Standard deviation

—1,37—1.62—1.42—1.40—1.43|—1. 46 — 1. 19— 0. 49/—0. 48 —0. 26— 0. 32
o§( § —scale) \
dyo (mm) 0.870; 0.130, 0.153; 0. 150; 0. 153| 0. 140, 0. 130; 0. 103} 0. 113; 0. 122 0. 159
dgo/d1o 1.2 31 49 31 63 41 26 15 14 1.2 15
() R E M

mEekit, Fig 2R ULAMRIKHS 74 No. 1, 2, 3, 4D LETiEF%, 1,000mm kB XF400mm
YL YA ED 16mm BERICK - T, 23< /sec DI THRZL, 10~152HOREHERIA L TEx
7 4%, BEE (Elmo DM16mm 2B L, 123<wE0NTEX5LX51ZLcdD) iIck-THEL,
T4 DLETFE B RGAE BT LICK > TBTz, Table2 3 - GOEHEE THE/BER & #EREERY,
Table 2 thicR T AOBENT, BRAMAD S M4 6km 3 BRIBAEICE T 35D TH S, 15k, 7413
REFERECER LSO ERA—T, 741 OHEDOKE X3 60cmx60cm TH 5452, Tabled 1374 DI
OMBEMOKE &%, 1TO—HADHETRLZbDTH b, LHEDOLEBICHT 225 LRBRBEEHERANR
7 FEBBZDICHVT 5 OREICHT 2RRIELEZRDIOIT TH 245, WEDHEIERL - THEE
Aizid, BEOMEEZ () NITRLTH 3,

a) HEHFEICKZ%HE Tabled ZLKFRERDLS EOH LABoBEKERT, Fh, (i) © ()
NOFIL, TEOLES min BMITHEHLLIbDTHY, () BEBRLS FVvOTICH OBk
KRBT 20T, LEDEXIES min Th b,

Table 5 (3, Tabled ® (i) & (i) Icxs L TRp - SHEEIEH £5T, Fig. 4(a), (b)), (<) i,
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Table 2 Wave data and conditions

Wind at Kishiwada Harbor

Data number | Water | Significant wave | Date and Wave
( )Station N Gt ikt [ Period (1964) |d D | Speed | Sompoment of
tati eight erl time irection Direction wind speed to
0 0' (m) (c§1) (sec) | |(m/ se¢) | wavedirection
N-1(1) 86 | 766 | 3.4 l {m/sec)
N-1(2) 7.1 | 7.8 | 3.3 | 3lst Jan, 1620 | WNW | WNW | 8.5 | 85
N-1(3) 6.2 65, 2 3.4
N-2(1) 8.6 87.0 3.9
N-2(2) 7.1 87.5 3.9 31st Jan, 1710 | WNW | NW 11.1 10.3
N-2(3) 62 | 76.3 | 3.8
N-3(1) 8.9 76. 4 3.9
N-3(2) 7.4 717 3.7 1st Feb, 1130 | WNW | WNN 7.3 7.3
N-4(1) 8.7 85.9 3.9
N-4z) | 72 | sLo | ze | lst Feb,1230 | WNW | Nw | 94 8.7
N-5(1) 84 | 8.2 | 39
N5 | 69 | 803 | 46 | 1t Feb,1420 | WNW |WNW | 7.5 7.5
N-6(2) 7.2 76.9 3.5
N-6(3) 6.3 69. 7 3.5 4th Feb,1140 | NNW | NNE 6.9 4.8
N-6(4) 2.7 57.3 3.3
N-7(2) 6.9 58.3 3.1
N-7(3) 6.0 50. 6 3.0 4th Feb., 1540 NW | NNE 6.2 2.4
N-7(4) 24 | 420 | 31 :
N-8(2) 6.7 | 62.9 3.2 ;
N-8(3) 5.8 48.5 3.2 4th Feb., 1640 NwW NNE | 55 | 2.1
N-8(4) 2.2 | 50.6 3.2 § %

Table 3 Scales of projected flag.

Data number

| N-1(1) ] N-1(2) l N-1(3) 1 N-2(1) \ N-2(2) | N-2(3)

N-3(1) \ N-3(2)

Scale of projected flag (cm)

415

5.71

(5.55)

8.36
(8.32) ‘

4,04 ‘

7.96

5, 58

(5. 69)

4.00
(4.02)

7.82
(7.84)

Data number

N-4(1) l N-4(2) } N-5(1) | N-5(2) | N-6(2) | N-6(3) | N-6(4) ) N-7(2)

17.04 ‘ 298

Scale of projected flag (cm) 4.05 8.07 ’ (g gg) (; gg) 3.12 ‘ (g ZZ)
Data number } N-7(3) | N-7(4) ‘ N-8(2) \\ N-8(3) l N-8(4)

Scale of projected flag (cm) { (g 60)

67

16.96 | 3.06

‘ (3.04)

5.89

16. 89

(16.87)
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Table§5ichob L7z (i) & (D) iy 2 8B SIS
EHBUIbDTH S, COMERD L, RBRLT VDR Table 4 Number of waves in each
Friciv gk () GEEOES @ 5min) o8N L& wave datum
FERREE, O TOOES, Tabled © (i) © () HiC

Numbers of

RUEMETOER (i) (THOEX : 5 6min~14. 8min) Data umbers o1 waves
POEE LD £ 10BUNICH 2 T Edibh B, number (i) (i)
Fig. 513, Table5ich5b L7 (i) OBKD»S, VE N-1(1) | 266 (13.2) 101

( b) TONBLS 6002 DHEH & DIED variance D 2 £ N-1 (2) 274 (13.4) 105
DEHIR) It 2EREE Hiys, BIOEREE Hiys o N-1@3) | 250 (13.0) 98
T BPOUE Hmeans  1/10 BRI Hio BLCBABHE N (1) | 232 (14.8) 87
Hpmax OBFR%E, BHHSZXFILUTRD D THE, Kf N-2 (2) | 193 (10.4) 84
O¥EREARE Longuet-Higgins® i k2 DTH %73, Fig. § N-2 (3) | 175 (10.2) 87
XS, BRaA L RBFREC, SE¥ORERANRON G, N-3 (1) | 243 (144 84

Hi3=2.501/F, +eeorereereerammnnnnenannne (1) N-3 (2) 261 (13.3) 99
Hpean=0. 633, «reevvereerevnnirannes (2)

-4 (1 215 (13.0 82
H1/10:1_22H1/3’ ........................ (3) N ( ) ( )

N-4 (2) | 226 (10.3) 93
Hmale.GOHl/S:tzo%, ............... (4)

Fig. 6/3, Table5ichbob iz (i) OBELS, HHKE N-5 (1) 110 (5.7) 92
FH0 Tos & IR Tomean B L0 Wit 27 Fvor—y  NS5@ | 92 (0 | 8
CHIET 2EAT ;o DBEFREEHSHLASDTH B, TOND N-6 (2) 2710 (14.3) 97

5, Trmean~0.86 T1s B XU T1s=0.91Ts, 105 @%ssE  N-6(3) | 267 (13.7) 93
5N%. 7%, Fig. 6(b) iciz, Darbyshire® ptlpkpmpe  N-6(4) | 274 (187) | 93
OEE L DFEICBT TPV TALBER, T13=0.88T;, N-7 (2) | 270 (11.4) 104
2578y FLTH 5%, N-7 (3) | 256 (12.1) 9

b)  WMARs FvERick BRBE R A-<s bvoitEe N-7(4) | 321 (18.7) | 105
3 Tukey DFHHEHE (19497 2HNT, FEREOBEFIHE N-8(2) | 287 (14.7) 101
BKDC-1ICd > TITE » 7o iC@DHA & DREIREIL 0.5 sec N-8 (3) | 208 (14.4) 101
L, #s LD EBE6002, lag 240& LT, HHERIZEZ N-8 (4) | 2711 (14.3) 94
30& Lize

Fig. T3, ZEOERERETH N EBEMONIET 2 2 ~3 ATOREBICET 3 HRARY b vOEEE
K. M, (1), (2), (3) BXU (4) B, #h&Eh, BAKAL, 2, 3BIV4TELEHEYD
5bl, EDEMBHIELTH 5,

Table 6 (3, “EOEEETHILWBERNCOOT, BRI b VvOKERMEOEE T, S6HER
B Tysicwts s h/L (b SERERAMATOKE L: Ty 5501 Tys K d 3 RIFRBERMATOM
B) ZRLEBDTH B,

Fig. 7 &Table2 245 &, h/L O 0.510EL, FHHESBEEEI1E Tr &0 Tys OBEAIC
b, M EEOMEXIET 5 2~ 3 RIHD spectral energy &5 X UHHIEEIC, RO OBENH BT EH
bz, ¢35 UREIZ BRECET 2EEHBAE XO Table 2 TR U-RAOER DS, white caplz &
STHEULESEDLNED, EOLD BEBICK s TELL»Z2MET 5 LI, BEOREFEEREEN
TRBAI, OO TEERMETHS I,

Fig. 8 13, COBITTROILPBRRARYI bvd Ep=f3, f4, f5 LU f8 LOHEARLILOD
T, () ZERHAL, 2ToBH, (b) ZEMHMAS, 4 TOBEKAERT, Fig. 8242 &, BRTHE
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Fig. 4 (a). Comparison
between Hisa for( i)
and (ii) in Table 4.

Fig. 4(b). Comparison

between Hj/yw for

(i) and (i) in
Table 4.
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Table 6 A/L for periods of each spectral component wave and significant waves,
Station \l?vzli(e,d'lgj ?:gll) spectral component ] Significant wave data No.
No. 5 [4.44| 4 |3.64(3.33(308| N-1: N-2| N3/ N-4|N-5|N-6|N-7|N-8
‘ | ‘ : il |
, | : |
@ | 024 0.3 035 o 2 047 0.59 0, 48§ 0.37 0.38} 0.37’ 0.36’ - _\ -
@ | 0.211 0.25 0.30 0.35 0.40 0.48 0.42 0.31 0.36 0.37] 0.23 0.38 0.46 0.43
(3 | 019 023 0.27 0.31 0.35 043 035 0.29 ~— — — 034 043 03
@ | 011 013 o015 017 018 021 —| — — —‘ — 019 0.19 017
. ‘ |
Station 3
FTA
I v 4

Ef (cm?® sec)

o,

10

0.2

0.3 04 05 06 07 f(sec?)

PGB ARy bviE, E— 2SR OBEREENCE T 3~ ITIRIRETTH AT EMNOM DA, O
B3, XX IcHBEAEIEREDKELSM O & AICBY 20 718858 5 em OREBAEHRE i IcX 5
TiEHD (A7 bvDE—27 BT 5EH : 5.5~9.6sec)® 5 XUR/RIB B HFREBHEOKE 11.8m &
3 4AmIC BB LAFBERRE 741X s TERLLD (R PO E—7 B 5EE : 5. 7~10. Osec)? &

IZIEE—TdH 5,
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