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TECHNICAL NOTE OF P. H. R. 1.
No. 61, Dec. 1968

WAVE OBSERVATION AT THE PORT OF NAGOYA
Second Report
——Analysis of the Records of Wind-Generated
Surface Waves Observed at the Inside of the Port——
by Yoshimi Goda* and
Kohei Nagai**

Synopsis

The records of surface waves at short fetches of about 3 km which had been obtained
with a capacitance-type wave probe were analysed for their statistical nature and spec-
tral characterisiics. The data analysed represent the case when the wind blew with
relatively high speed without change of direction.

The frequency distributions of surface elevations and their maxima were compared
with the Gaussian distribution. The skewness of distribution of surface clevations, which
is a measure of its non-linearity, increases in proportion to the mean wave steepness at
the initial stage of wave growth. The spectral width parameter computed form the
energy spectrum density for its whole frequency band has z rather large value of about
0.8 in the average. The value is almost equal for all the spectra analysed because of
their similar shapes and same frequency range.

The frequency distributions of wave heights and zero-up crossing periods were com-
pared with the Rayleigh distribution. In spite of the existence of non-linearity of surface
elevations, ihe statistical ratios among various mean wave heights except for Hiuax
agree with the theoretical ones which have been derived on the assumption of narrow
frequency band of wave spectra, as long as a wave height is defined with zero-up cross-
ing method. The observed values of maximum wave height Humax are larger than the
theoretical ones.

In one record of waves generated by gradually increasing wind, it was foung that the
variance coefficients of mean wind velocity and mean wave height have the same value
of 0.2 and the relationship between the mean velocity and mean height is linear. The
cross spectral analysis of wind and wave for this record as well as the above results
indicate that the length of effective feteh of mean wind velocity on the variation of
mean wave height is smaller than that of apparent fetch.

In additions, comparisons of observed data with fetch graphs, one-dimensinal energy

spectra of theoretical ones, and Tucker’s method for mean wave heights are presented
in this note.

* Chief of Wave Laboratory, Hydrauclics Divison.
## Member of Wave-Laboratory, Hydraulies Division.
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Bllw wlm wm| W o | mmens | cem | VA 2P, d.f.) | (HL)

11:86'~ | 5.4mfsec| 1,500 19|  -0.012 1.17 |=-0.00722 |  36.%(<C0.005,19) 0.007

11: 45 6.9 1,512 9 1.35 2.78 | 0.0628 | 53.8(<0.005, 10) 0.021

12: 07 10.8 1,088 9 25.4 4.63 0.216 132(<C0.005,15) 0.026

12: 28 12.7 1,503 9 8.6 4.90 1 0.735 115(<Z0. 005, 18) 0.031

1 12: 47 16.4 1,029 131 516 8.91| 0.730 188(<0. €05, 17) 0.036
13: 00 16.5 1,533 2] 59 11.3 0.593 137¢<0.€05, 17) 0.048

13: 37 11.0 1,512 81 189 11.2 0.134 62. 0(<C0. 005, 18) 0.072

14: 00 10.5 1,505 118 112 10.1 0.107 £4.8(<0. 005, 20) 0.061

14: 30 14.3 1,543 11 15.0 11.0 0.011 50. 2(<0. 005, 200 0.061

15: 01 11.5 1,502 12 284 12.0 0.163 48.4¢<0.005,19) 0. 060

15: 81 18.5 1,059 18| 832.7 6.73 | 1.09 188(<0.005, 12) 0.024

16: 28 11.4 1,041 11 388.8 5.8, 1.98 59. 4(<0.005, 18 0.030
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16: 23 12.2 1,043 10 2.15 ] 0.0547 128(<0.005, 9) 0.012

I 47: 06 13.0 1,042 10 3.20 | 0.216 39.2(<C0.005,17) 0.019
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20: 05 9.8 1,006 11 6.57 1 1.00 38.5(<(0.005,11) 0.040
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N1 5.0 55 6.0 6.5 7.0 8.0[10.020.0 =
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—1 1
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EmLizborE-11 55,

(7, 913z L - C AT LA el e 13 35-6 1Ak L
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(4) BHI43% 3948 1585004
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432101 2346678001125
(1) B4z SHI6E 1765 424 Tan (£M)
20}
B
%
: S 20. -
20 @] GOGm - R Ny, .= 136
(2 Bmmszsﬁma 1 38%F 304y 15 Z \K £ =053
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I 1 1 1 Il ]
10 5 0 5 5] i5 20 25
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FS AN PLENRT A -5 —c¢

@ @

1968. 3. 14
11: 36 0.17 4.76 0.941 0.477 0.76
11: 45 0.24 2.50 0. 810 0.486 0.70
i2: o7 0.25 2.81 0. 767 0.553 0.70
12: 28 0.58 2.89 0.743 0.512 0.55
I 12: 48 0.17 2.85 0.822 0.641 .69
13: 00 0.20 3.07 0.858 0.760 0.63
13: 37 .20 3.67 0.813 0.813 0.70
14: 00 .21 3.22 0.820 0.709 0.68
14: 30 0.17 3.17 0.843 0.740 0.68
15: 0L 0.17 3.10 0.847 0.796 0.72

1967. 5. 14
15: 31 0.17 2.85 0.872 0.759 0.82
il 16: 20 .11 2.81 0.832 0.561 0.58
17: 14 0.23 2.03 0.869 (0.705 0.66
18: 26 0.22 2.77 0.862 0.725 0.61

1967. 5. 16
i 16: 23 0.26 2.58 0.830 0.552 0.757
17: 26 0.26 2.57 (. 823 0.572 0.678

1967. 5. 19
15: 57 0.22 2.81 0.835 0.602 0.74
v 16: 59 0.17 2.58 0.857 0.813 {462
18: 0L 0.21 2.59 0. 867 0.867 0.631
19: 03 0.26 2,59 0.810 0.676 0.534
20: 05 0.26 2.58 0.842 0.842 0.475
¥ 1 0. 009 0.675 0,008

i, DEEOER koy Ay PAOkEZOER
HEBERLT, =X — o A2 PAERE E(f) #
1.0cm? sec Bl E@ 222 + AfERIc2T ¢ 2FAL
b O e BROWTHEDB, A2 PARTORYELA
WH S mex= 21” ECODLEASY AR o TR
TLido erm BOWMTHED, Fh, ORI EDWE
P b OWFEE T er (L@BRCRL T Do €/m, €1, €T
DI ERER 0.84, 0.68, 0.66 ThB, i il
~flb, Az b AOMNBED LITDEURNERY
SRS LI IIE, erm D LT ¢ Ofiid FIEL
CRIAROTHS T EAHEDSEND, —H, B6Den
YA E, B oEs, Rl LRedhv e offigi
ML 5,(F-12.288) cofinz b, e 2 LT
12 ery dner OELTHOFHEMBTEL T, 2O er iTH

5 e erm OfE B2 KR Lk, wThic® X ¢
DEFAK 0.5 Lo kEL, FRHEDR~Sr P AEREW
ZERRLTwS, i, WG e=0 ORERLE
< Rayleigh Gdfitcic 55 Y 5 DREYH 2 T B,

3.3 EEOSHwmECo2NnT

E-13 maie, @BHoYe7 . reaficts
THEHEER L, toEHSArRe s e H-14 off
Wirh, B Ny iifich s,

B oS Tow Ti Longuet-Higging (1952, 1956])
2%, BGFME (e=0) o, MHOLESRE 0
sine B OFILF 2 bhBHECH LT, Rayleigh 441
e L RIR LI, T, #EA Hr H+dH
A BRRETSENY H LT3
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=g gt me—;’-i- (“;f“)"' ........................ {12
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