


1.

4,

o

=3

BFEBRECKETIRBEEN

B3

— IRHGRR O BT IRR 5 b TS e RIC ol T —

=2 =]
A B =&
FEATBRULBAT—4

.2 BAT—-2r2EAFARZOBRN

1 B SICH T AR DEIFTASE  coeeeemmre e reen ses sren e ser e eens

-1 EOHMATERICDWT

L2 RO R

-4 BRI AR

B S OB

.6 BN BT B sETR

EHoBEoRka

& &

L)

- S

EE N

28 ARZ P EESCHEHRETEORE AL e v

ﬂ;},‘:m 1 ﬁi?ﬁ@ﬁfﬁ‘l’iﬁlmﬁﬁi %ﬁ BN E AL R4 LA RS ERAdiedbn mra e an

H&-2 EBHIHEHOMNERE -

- 22

23



TECHNICAL NOTE
OF P.H.R.I
No. 120, June 1971

WAVE OBSERVATION AT THE PORT OF NAGOYA
Third Report

Diffraction and Statistics of Wind Waves

Yoshimi GODA*
Kohei NAGA] *¥
Masahiko ¥TO #*

Synopsis

Routine observation of surface wave profiles with capacitance probes is carried out at
three stations at Nagoya Port, one outside the storm surge hreakwater and two inside. Wave
records under strong winds during 1969/1970 have been analysed for power spectra, and
statistics of surface elevation, wave height and wave periods.

The examination of power spectra inside and outside the breakwater is first made with
the calculation of diffraction characteristics of waves described with directional spectra.
Waves entering inside the breakwater through two entrances are then estimated with the
power spectra of waves outside and the diffraction characteristics under an assumption for
directional energy distribution. The comparison of inside power spectra with the estimated
ones indicates that the waves inside the breakwater can be described as the superposition of
diffracted waves and locally-generated wind waves,

The examination of wave statistics is made for 92 data with the root-mean-square
surface elevation greater than 5 centimeters. The examination yields quantitative evaluations
of the nonlinearity of surface elevation, the applicability of the Rayleigh distribution for
wave heights, the deviation of the densities of maxima and zero-up crossings estimated with

the moments of power spectra from those directly obtained from wave profiles, the mean
length of the run of wave heights, ete.

L

Chief of Wave Laboratory, Hydraulics Division
sk

Member of Wave Laboratory, Hydraulics Division
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Ci &)
g {cm) 1207 ( 123) 879 ( 344) 1684 { 852) 1263 { 659) 1098 ( 822)
Hyp  (cm) 60.71 {3469) 4432 (1694) 8202 (3989) 6445 (3144) 5370 (39.13)
e (cm) 4740 (2752) 3475 (1378) 6385 {3189) 50.16 (2498) 4165 (3079)
(H3y5) (em) 53.71 (2958) 3915 (1427) 7264 (3337) 5631 {2658) 4884 (23397)
H (cm) 2999 (1740} 2212 ( 905) ¥ 40.22 (2011) 3182 (16.14) 2637 (1901)
cCAa M)
N 1405 (219) 1501 (181) 1277 (197} 1400 (211) 1416 (233)
T4 (sec) 2680 (0474) 2457 {0.3490) 2969 (0468) 2619 (0461) 2794 (0478)
T (sec) 2520 (0442) 2289 {0275) 2821 {0437) 2505 (0469) 2550 (0385)
7, (sec) 2086 (0.333) 1941 (0266) 2275 (0.318) 2093 (0.331) 2073 (0.336)
L #)
B, 0325 (0212) 0284 {0.188) 0379 (0229) 0.329 {0.189) 0317 (0.251)
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CiEmsth D
Mz /H 14 1769 {0259) 1758 (0248) 1783 (0272) 174% (0250) 1821 (0.869)
ﬂ@ﬁ Py 1287 {0051) 1280 (0046) 1295 (0055) 1281 (0.049) 1298 (0.058)
My 0 1580 (0054) 1574 {6051) 1587 (0n58) 1586 (0055) 1568 (0051)
GO AT 0500 (0045)" | 0495 (0046)"| 0506 (00443" | 0502 (0047)" | 0496 (0043)"
Rayleigh—y? 185 (5.8 ) 103 (6.1 ) 109 (54 ) 104 (58 ) 109 (58 )
(57 Hyy 1154 (0.117) 1143 (01186) 1168 (0.118) 1128 (0102) 1201 (0125)
C FE4ALE D
(0, 7T) 0818 (0183)% | 0345 (0165)°| 0288 (0.1%6)* ] o308 (0.299)" | 0337 (0ids)*
Tig Ty 0893 (0056) 0993 (0051) 0993 (0062) 0994 (0033) 0390 (0085)
Ty /T 1066 (0.080) 1073 (0.663) 1056 {0697) 1851 {0076) 1094 {0080)
a(T) T 0330 (0079)" | 0307 (0072)*| 0356 (0078)* | 0297 (0062)* | 0391 (0o71)*
Tz /T 0.823 (0.087) 0850 (0.075) 6812 (0048) 0842 (0061) 0815 (0675)
E%@®ﬁ@¥ﬁﬁ)
{l (H med ) 263 (040) 270 (038) 254 (040) 277 (0.37) 236 (031)
Ty () 147 (0.21) 151 {023) 143 (017) 155 (020) 134 {0.16)
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#yg ~@7 09962 .9928 09956 09946 0.9990
ﬁ ~ 0 05954 09948 09946 29842 L9983
Hyg ~H 09968 09955 09960 099586 0.9988
}1%~(II%),P 00823 09573 09808 G976 4 69902
CRBARETE 3
T%w?_' 0gg e 0.8 95 0812 0901 e901
T~ 1, 0883 0779 0.900 0913 0.838
£ s~ B )
Hyg ~Tys 0618 0.394 0512 0697 0.609
r(fl ,Ti~¢ 0021 — 0044 = 0247 - 0194 0468 =
P, T )~gy 0.524 0588 = 0.606 0.562 0485 =
(i #2
AB ~0 0238 0.067 0.196 0.198 0283
A8~/ D) 0.332 0.169 0.354 0.372 0285
(A L)~ 0.806 0773 0.789 0758 0.865
B, ~0 -~ 0189 — 0301 — 0245 — 0184 — 0,033
B. ~(IL/L) — 0042 — 0134 —~ 0,078 0.057 ~ 0108
By ~4/8, 0.454 0242 0659 0.462 0.471
R~z ]
Ey ~ O 0.636 0.341 0598 0.696 0.634
Ep ~ O — 0054 —~ 0461 — 0.253 0.044 — Q087
Ep ~ &g 0.528 0.461 0405 0526 0.526
fo At~o - 0553 — 0683 —~ 0614 — 0568 — 0531
feo di~e, 0706 0843 0781 0.668 0698
fo e di~esg - 0117 0012 — 0200 -~ 0216 —~ 0145
Qp ~0 0141 0539 0.288 0048 0.248
Qp ~&5 — 0583 — 0487 — 0.672 — 0,343 - 0,721

CE) L 2 iaB—HEgr22 v~ 251{E0 L0, HEBR2AM Lo s0ThE,

2 o IOBER, F-280HO( JHOHROF -2 20 (EHHLALOTH A,




fiZ-2 (&>

@m0/ & SRS T P
i Al &7 —F N
St.1x ko2 8t. 3 B o H woa B
C BRI 3
Hraz /By, 0.205 0.285 0.248 0.290 0053
Hray /4 By 0666 0.695 0.633 0688 0.6 38
Hyo /llys~B, 0697 0.672 0718 0.632 0.783
Hys/H~— B, 0.564 0.491 0.6 37 0.565 0.693
Ay /His ~0p 0173 0.011 0259 0116 0115
Hyg /H~Qp — 0310 — 0306 0.267 — 0.349 — 0118
Hye /Hy b, H 0.478 0447 0.490 0551 0.442
CHE@maA 3
xiayaveT 0.000 0.041 — 0004 — 0055 0060
x;ﬂyavgp — 0028 — 0.136 0.162 0.036 — 0155
a(ﬂj/?}qgay — 0381 — 0529 = — 0219 — 0249 * - 0.630
a(#) Heg, 0.810 0.393 = 0.146 DBBT * 0328
a(ﬂ)/ﬁéop — 0107 — 0019 =+ — 0128 — 0295 » 0.019
C A
%4/T~ET 8.355 0547 0.384 0.295 0.394
Tye/ T (1) 0.876 0690 + 0893 0.934 = 0.830
T /@é~4(&T) 0.164 0053 * 0224 — 0082 =+ 0463
Ty /Tip~To T 0.12 4 0.075 0.160 — 8017 0272
6(T)/T~e, 0.694 0602 » 0757 D604 + 0.668
6(T) TQp — 0794 —~ 0809 * — 0729 ~ 0718 »* —~ 07086
(R4 )
1 (Hmed)~Qp 0621 0.582 0.628 0.508 0.262
Fv ()~ 0p 0509 0443 0.568 0.309 0211
Fy Wmedd~j, H15) Dane 0.858 0.437 0.325 — 0061

CHEY 1 ARG P ASRL P D E— R I RO L0, WA 2B DL OTH D,

% HOBEE, F-FHOR0 L IHOHOTF ~ 20D nTHE LA SO TH D,









