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ON WAVE OBSERVATIONS AT NAGOYA HARBOR
AND IZUMISANO COAST

by. Dr. Sci. Haruo HIGUCHI, Dr. Eng. Yoshito
TSUCHIYA 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 botton friction is not well known.

To make clear the transformation of shallow water ocean waves, the wave observations
were made at Nagoya Harbor and at Izumisano Coast in 1962 and 1963 respectively.

This, paper presents the facilities and equipments used, the methods of wave observatio-
ns, and the results of wave observations analyzed by the significant wave method and the
wave spectrum method.

Thotgh the results at Nagoya Harbor are only for the low-wind waves at a short
fetch and a short duration, two wave data at the corresponding two shations could be
obtained at Izumisano Coast. All the wave data are compared with the theoretical values

obtained by Longuet-Higgins.
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Table 1 Variation of wind speed and Lk ENn—HLTBHD0E LT, (1)
direction at Station A Ik o THEE LI T 5o WREIEEE B
Date and time ‘Wind speed . S Ha CHIGE L TRD - T eiad s
(1962, 11th Oct.) ! (m/s) Wind direction Hrin Bmﬁ ﬁ_ﬁ: > ]Lpf
- L, BRERVGERR CoEEE LY R LI
0600 6 E
DTH Do
0700 12 S a) HHEMEC L %M B LR
0800 10 (16.03m) s BEEBREC Y - THITL, A%KEE Hys
) FIOFHEBREAY Tos L & dic, 1/1058KM
Table 2 Variation of wind speed at # Hizo 38 ZOTE Tipo, HRBERE Hmax
Station B and wind direction Fs X OV Tmax, VS Hmean B IO
at Station A A Timean BB Lo, KRS LD

Date and time | Wind speed at |Wind direction L-d %, N-1; 1062, N-2; 723,
(1962, 11th Qct.) | Station B (m/s)| at Station A RO

N-3; 70 3 Tk 5,

e - 5P fots, BAIOBER, BAMA A TR
4 29— 182 3.0 1/90.9 Th b, BRHA B TR, #dOL
» 32— 1 42 3.0 DO B @I OEE T IMEY D
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#52—1502 2.5 ZOOFERIEBE L, ) TON 5,
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# 35— 7 45 5.2 liexyEEF VL 0 Y57 THIRIZLOD
# 45—1600 7.2(5.3m) Thb, -5 LI-idsk % 0.5mm Ticbb
1600— # 20 9.8(5.2m) SE 0.33sec LI ELT. &AORIBRIEA

Table 3 Conditions for wave data at Nagoya Harbor

. Date and time | Water depth Wind Fetch |Durationl Wind direction
Data number | Station | 1965 11th (Oct.) (m) [ Slgf:/ds) (km)| ()| at Station A
N—1 A 0800—0805 - 9.2 11.0 ‘ 0.6 | 1 | s
N—2 B 1545—1550 - 5.0 4.5 | 6.1 1.3 SE
N—3 | B | 1600—1605 5.1 5.0 ’ 6.1 | 1.5 |  SE

BETHAE » T2 LIRS T, 57rEOER T2 1,000 2 DMORBL AR L » 1213 Th b,

WIRA N7 PO ERE LT, BHEIIRFROXHEFOAR L7 0 o 5 49 (TukeyDHEHED )
ML, SBAEOBETIER KDC 1 723, COMicks\Tid, H#ae h M 1,000, lag 40
ELI-DT, BHEREE 50 ThbH, Kk, COMERELKBIRIER 12574053 Th b,

WARER: Fig. 3, 4, XU’ 5 13, THhZhERES N-1, N-2, 320" N-3 DFRAX T bLER
L7z DCThH D, BENCEAREE f (sec™), ftEhic = # 0¥ —WE Er (cm?sec) # & »Thbb LT 5,
ML DR AT DK% IFIZ, Table. 3 KR T k) THBA, UEORKIR, EHCKTBIVHPS
SRS BB A~ 7 P® Drhihe, PN] 3i0EBE L 705 TV 5 Neumann R~ 7 PO D—Hiw &
DISLTHAAE LTS B, &) Lz Neumann R~ 2 bovk HERTIUE, 2 6 7BIRIZED G IRER
FICH RN VCRREHECOLNDTHD V) Z LI X T, BN/ IWEZRLTED, &Lk
—I7DHETREDHLDTEL,
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Fig. 3 Wave spectra at Nagoya Harbor
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Fig. 5 Wave spectra at Nagoya Harbor

Table 4 Comparison of observed wave data with theoretical values obtained

by Longuet-Higgins

I T Theoretical value
' N—1 N-2 N—3 obtained by
| Longuet-Higgins
L 171.0 100.0 129.4
Hys 31.3 (37.0) 27.8 (28.3) 28.0 (32.3)
Hyio 43.7 (47.1) 35.8 (36.0) 35.3 (41.0)
Hmax 72.7 (50.3) 44.5 (37.2) 41.0 (42.4)
Hmenn 18.5 (23.2) 18.5 (17.7) 20.0 (20.2)
Hl/3 ,'/I‘Im»zm 1.69 1.50 1.40 1.60
Hi/e / Hmean 2.36 1.94 1.77 2.03
1100 /Hiss 1.40 1.29 7 1.26 1.27
Inax/ Hmean 3.93 (2.17) 2.40 (2.10) 2.05 (2.10)
T3 3.1 3.2 3.5 (Note 1) Tmax :
Tine 3.1 3.0 2.4 Wave period of
,['mu\' 3.2 3.9 3.3 Hmavwave
Tmenn 2.7 3.4 3.0 (Note 2) unit:
T'ro 3.3 (3.5) 3.8 (3.6) 4.4 (4.0) H:em, E:ecm?, Thsec
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107 Tht, 714 No. 1 271 No. 3 WRWHFIUL 397 1107 TH 2 (Fig. 10).,
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Table 5 Wind data

Date and : Wind direction and wind speed (m/s)
ti - — -
(19%1; Feb.) Sumoto Wakayama lzumiotsu Osaka ¥ Kobe
24th, 0300 ENE 2.5 WSW 5.2 NNW 2.5 WSW 5.0
0400 7 5.2
0500 ’ 3.0
0600 ” 5.0 SE 2.5
0700 SSW 5.5
0800 y 13.0
0900 \%Y 5.0 | WNW 5.0 ” .0 SSW 5.0 | WSW 7.5
1000 WNW | 0.0
1100 w 12.0
1200 WNW | 10.2 WSW 10.0
1300 | ! WSW | 11.0
1400 y 12.0
1500 NW 10.0 WNW 7.5 | WNW | 12.8 SW 7.5 w 10.0
2100 NwW 5.0 NW 5.0 WNW 9.3 WSW 7.5 WSW 5.0
25th, 0000 WNW 8 w 10
0100 7 8.8
0200 y 7.8
0300 NW 5.0 ” 7.5 SwW 5.0 WNW 7.5
0400 7 6.0
0500 7 5.5
0600 y 6.2 SW 2.5
0700 Y 5.4
0800 y 4.6
0900 NW 2.5 N 2.5 7 6.0 WSW 2.5 WSW 5.0
1000 y 6.2
1100 ' 7 5.7
1200 1 WSW 4.8 WSW | . 5.0
1300 5 ” 4.8
1400 ” 4.3
1500 N 5.0 NNW 2.5 WNW 4.2 SW 7.5 WSW 7.5
26th, 0300 NE 5.0 SSE 2.3 NNW 2.5 NNE 2.5
0600 SE 2.2 N 2.5
0900 ENE 2.5 NNE 5.0 ENE 4.0 NNE 2.5 NNW 2.5
1200 NNE 2.6 NNE 2.5
1300 WNW 3.4
1400 z 4.2 .
1500 WNW 10.0 WNW 2.5 w 9.7 SW 5.0 NW 10.0
1600 WNW 4.0
1700 WSW 2.8
1800 w 7.5
2100 WSW 2.5 NwW 5.0 WSW 8.5 w 2.5 w 5.0

0.38mm, 0.28mm, 0.18mm, 0.13mm, 0.10mm, 0.07mm D% 1 7 — 53\ Th 5, Fig. 11 %5 L1E
Bk L OTTHRIDGEOWEBOFRRES LR Lcb0ThHY, Table. 6 jdfitkiiRls X OBERELRLIZLOD
Th b,
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7-Ri#% 10mm DIFOHDR, THEN, >
FTh 12gr LU Tgr THH, 5DHNT
DHTRIT DD 5 2D TH DA, Kk 10m
mP L FEOEERIZ, mi#rs $92.7:
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Y oTrtz7 s va%, BEE (Elmo DM
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Mo AKXz, T—1), I'—1@, |- -2
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Table 6 Size-distributions of bottom material
Bottom material ! i
sampling number ' 1 | 2 ‘ 3 . 4 ] 5 l 6 l 7 l 8 ! 9
Median | dso(mm) | 0.67 | 1.05 | 1.03 | 1.28 ‘ 2.12 ) 3.88 | 2.93 ) "1.80 ‘ 1.33
diameter| ¢ (¢-scale)| 0.58 |—-0.07 |-0.05 |-0.37 L1.08 |71.96 —1.55 \~0.85 I4).40
Standard deviation
rs(doscaley |29 | 242 |-2.30 |-2.20 |~2.30 ‘—1.23 ~1.84 ‘—2.02 1.9
Bottom matenial
_ sampling rumber | 20 | 11 12 | w8 | | a5 [ s | a7
Median ‘ deo(mm) | 1.78 | 2.83 | 2.44 | | | 4.58 | 2.67 | 1.38
diametefl 5o (¢-scale)|—0.83 |—1.50 |—1.28 : ~2.20 |-1.42 |-0.83
Standard deviation T \
e (g sealey | 1-84 '—1.53 ~1.18 ~2.40 |-0.90 |-1.77

Table 7 Conditions for wave data at lzumisano Coast

Data number l Station D(alts6§’n%etti)r.r)1e Water depth (m)
I—1 (1) 1 24th, 1220 5.7
I—1 (2) N 4.3
I—2 (1) 1 25th, 1057 6.1
T—2 (3) 3 v, 3.7
I—3 3 26th, 1625 3.4

Tpble 8 Comparison of observed wave data with theoretical values

obtained by Longuet-Higgins

Theoretical value
T--1 (1) {T—1 (2)|I—2 (1) |1—2 (3) I—3 ! obtained by
_ i Longuet-Higgins
E 1238.5 981.9 202.7 106.3 1196.0
Hyys 86.4 (99.7)| 83.6 (88.7)) 33.6 (40.3)| 26.7 (29.1)| 84.5 (97.9)
Hio 107.2(126.7)(100.7(112.8)| 39.6 (51.3)| 31.4 (37.0)(100.3(124.5)
Hwan 126.6(153.1)(110.9(136.5)| 43.2 (66.3)| 36.7 (47.6)(111.7(151.8)
Hmean 55.1 (62.4)| 55.5 (55.5)| 21.6 (25.2)| 17.3 (18.2)| 55.1 (61.2)
I3 /Hmean 1.57 1.50 1.56 1.54 1.53 1.60
Hino /Hmenn 1.95 1.81 1.83 1.82 1.82 2.03
Hipo /Hyys 1.24 1.21 1.18 1.18 1.19 1.27
Hmax/Hmean 2.30 (2.45)| 2.00 (2.46)] 2.12 (2.63); 2.12 (2.62)| 2.03 (2.48)
Ty 3.5 3.8 2.6 2.5 5.0 (Note 1) 7max :
Tis10 3.4 4.4 3.4 2.8 4.6 Wave period of
Trax 4.0 5.5 2.0 | 2.5 4.0 Hinex-wave
(Note 2) unit :
Tmean 2.6 3.3 1.0 ‘ 2.1 3.8 Hem, E:em?,
T 4.0 (4.0) | 4.0 (4.3) | 2.8 (3.0) | 2.8 (2.9) | 5.0 (5.7) | Tisec
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Tig. 13 Wave spectra at Tzumisano Coast
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Table 9 Ratios of the correspo-

nding energy density

(En)-wa/ | (Epf) 1w/

A (sec")} ()i | ) 1-201)
. i ey (%)
0.05 46.4 21.2
0.10 41.3 54.1
0.15 65.1 61.2
0.20 92.6 61.3
0.25 89.5 60.2
0.30 92.4 60.0
0.35 123.4 63.9
0.40 95.7 62.2
0.45 76.5 67.0
0.50 76.6 69.0
0.55 67.5 63.0
0.60 69.0 56.9
0.65 82.5 69.9
0.70 71.6 83.7
0.75 61.1 55.8
0.80 55.5 58.0
0.85 60.5 59.2
0.90 63.5 67.7
0.95 64.1 63.9
1.00 60.7 53.6
1.06 56.3 46.6
1.10 64.2 57.3
1.15 71.7 71.2
1.20 65.9 61.5
1.25 57.9 53.5
1.30 55.1 53.8
1.35 58.0 49.7
1.40 62.7 49.3
1.45 62.2 47.5
1.50 59.6 52.8
1.55 60.1 51.1
1.60 62.0 50. 4
1.65 63.9 55.8
1.70 60.2 58.2
1.75 56.9 57.7
1.80 56.7 57.5
1.85 58.5 57.2
1.90 66.9 47.4
1.95 66.7 51.0
2.00 39.4 72.1
| Etciay/ I Era/
o El—l(l) EI—Z(I) .
| 79.3 52.4

(Note) Values of Er-i1(1), Et-1(2),

Er0), and Er-xsy are
given in E column of
Table. 8.
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Fig. 14 Wave spectra at Izumisano Coast
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