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A new method for measuring the directional wave spectrum of wind
wave using an array of three wave detectors—II
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Abstract
It was indicated in part I of this series that the individual wave method was
the most successful of the methods for the estimation of the two-dimensional
characteristics of laboratory wind waves from a three-detector array.
This new method was applied to swell observed at the marine tower. The
following facts were indicated :
(I) The individual wave method was also useful for swell.
(II) The directional spectrum of swell was virtually equivalent to that of the
laboratory wind waves.

1. RLwic

KX D1 (f8H, 1982, ZhlifPart 1 EER) T, ZAROERES > — 12 L 2R
O FEECET 2 By, NMIERKEEBRORED T -5 2857, KoMk EL
ik o fst Lz, Sk & LT, Mobarek % & & i Modified Mobarek %% BI56 L
e Thic k2, RABOEEETAMACHEL TEEEOFEVWER LR T, FASH
B W T EENCHRI CE AR RLRELVWI L TH T,

* 2 O IIEERFERATREER IC L 2 [EEERFEE i ORIt E —kR - RAHESEC
BT o BELTITbILELDOTHS

— 167 —



(ISR 2 oy — BT 305 1983431

8% i 1: Tokuda and Toba (1981, 1982) D A& L, £ b e T A
WELDER, TOFRZEBEOKABORROEIZICY LT 0, KAKETRES
1% imaginary peak # 5725300 DTH A, #mk L TIRO 2 LabRans. BED
ﬁﬂﬁﬁ%ﬁ®%ﬁ%%$ﬁ@&ﬁﬂ%Vﬁ—m;ﬁfﬁﬁfﬁﬁ?é%,@aﬁ%ubn
LTS RITAD DB 45,

@Qﬁ&§ﬁﬁ?%%%okégﬁf%:tﬁ,%ﬁ?%&@%@ﬁt—o@z&7bw
7 LBALEWETHEILTHL, Blaid, BFNAERIZE > TREL-REE SR
Dﬂﬁ&?%ﬁﬂ@%m;0@1&7rwt—7rﬁ¢%:&caé®?,@aﬁ%t;f
TEEMICBIT T2 223040, @EE2BLUS 740y — 5O THEL, &2 2@
WikEEB L g e s,
%i?@ﬁﬁﬁﬂﬁﬁﬁﬂtf*?dTNfiﬁﬁ@ﬁﬁﬂ%@T%ot.C@ﬁ%§ﬁ
DEROT =5 ICHHEAL, ZOBUEHL»ICT 2080525, Shli3E BELLTY -
ELHML I BDOBIOLTHERT L, DEDZ s, ﬁﬁinﬂ@;d&%oﬁkb
fzb, Bk, BB CS s ROAMEECET 2ENELH T A, B,
DITEERGTI RO OBHET, Bon7F—y WCEL EEEEH LTI A @izzz@%
BEWSPICT B L L bz, MAEEOESEEH2,

2. HEE

&FJMnmblUmwﬁiwbﬁﬁﬁ%ﬁﬂﬁftmu,gxwky% WERBHT L
‘f %ﬁ?ﬁﬁﬁ"%’?@ii @%ﬁ(ﬁﬁ’x L/f" = (D I(HJ/ A TA N ;%‘ kuﬁ%%‘i’@%ﬁ',
&ITI_;J {—»D%La EFJ—- &-{EZIUJ +@ T%WH 7 5”{1&@ 4 IEE::»?')‘;}}'C%EE%_;

5.

2.1 Ko
BHETHERT 2ERAG NSO EEOR» 2 BOESOE E TIEL 2 0L Ex 5 7
B, ZO7HI, EEEOARNFEGIBEGEEICS TSN T2 2 L SLE
B, FIORDLWERES TRIEMOBERBE R EI T 5010, BSOS TEEN
DREDBDTHESTREES &L, TOXDEE,S, BT 2 HEHIAERAEL L 2
5. AR Rl RFHRO & > R EEETH - 12

(1) HlE R +5m

(2) fBH TR — Nz LT 1.5% maass
(3) HIEHEE#E 0~5Hz

4) Hh FHW

— 168 —



SADPEE > =1 L S PR O KO B - 1T -

5r o 5r o
Wave Gauge (D Al / I /

r @ ‘ 'S
> / > /
- # oy p
E 3r 40 E 3r omﬁ—

5 < = o
L9 oW § 2k 0/_\/,
z z //
/
1 & 1+ &

-4 -3 -2 - / 1 2 3 4 -4 -3 -2 -1 / 1 2 3 4
s

QUTPUT (volt ), X QUTPUT (volt), X

o/ -5: o/ :5L

5r i
©) ) v
> //
£} /1
= &
= v
% 2 /Di,l\
//
1 r +]
e i 2 T &
s OUTRUT (volt), X
/ -2} s .
/ 1 7w RPEEEHO A H R
/° 3r Fig.1 Calibration curve of capacitance
. wave measuring system

Wk, HIETEL2RAEER0m 42, M1 BBV EROEST2 v —DAH
MR TH 2, ThizRB T 2 HETHEIE CHEEs N30 TH S, ZOEL SRS
Nz koiz, WEOARNEEOHRBERZ A m OB THEEL -,

¢

2Nz T, BERFL L TAEAHEOBBE > —0RTNIZ L > THRES, H
HEZE1THELZ, BHIODOWTE 2y —0ME L KEHPMEE 2, 22 —0HEE

LTRODEI B bOEMAVE, 2o F—OWEEEMR L LT, 2—Rr 779 72 EAR
R ZF LMo eO2ERALEL, ZOMRREROELE=—L2F 7o v FiIZHERT,
IR O RO FRERE I X B KTIUVSEAEN TS, TOLRDIZEEITZ L 25, —

- 188 —



ENIRG R RIERAT 2 — BT seERE 55305 198343

ARECODVTIE, KN EBE( T2 C4mme LT, TOXHICHC TELDEEY
F—DEEMEE L TAT YV AREZRAWL O THS, e —0ROIFwEFSIC
TEhHIZ, TOATYUVABRBRBRICZ->TWS, DEozeicky, BEREBELT
TINAT =D 1% LHEES NS,

BNz DT, THREREEEIC SV TEWHRSE RS (120 kHz) #H L T o701,
FlebrH—0ATINIC Lo T#RE S, QTN EIE, FHT 2P —RBEROLD
WEEATMREE LIS EESEN TV A, Lo TEETE 2 HIEAMEsEE I 0~5Hz L2 >
T3

AN DWT, +5V E LR 7T+l ANOBREHEBN LV Tho7:720TH 5.

EEROMEOMICERFOREOREEN DS, IREELLTHMIET 22V —0
HEOMAM 2, bR =880, R0 0z TN & i ABLR
MEENENTE Y, BLETORBMOBAICHEL TWw3,

2.2 BEEtoEE

HFEAWEIE, L TwE LI, BAL Ly —OHE L OMICHEREYH
Aol:—RBDarFry—2HERL, EREENBEORRICEIL TELTRETY -
TKUEEZRETZ 0 THS, AuisrlEgElE&EHtE, o r-—OMELRES

AMP. ¢

= /s =

o 0 ©

1020

15m

20m

15Kg

M2 trH—v4vrolEiEsitoyay 7MY 754 1B~ 7
Wy, 2By FNET S,
Fig.2 Sketch of the sensor and block diagram of the wave gauge. The 1 and
2 denote the first thimble and the second thimble, respectively.

— 170 —



SRR > — 1T & b ERO IR B k- T

2OZFHE, RERICHREE - B (1969) O30 ERLCTH S, HoDE ¥ —DREEE
FEHIELE = — A RIBE T, 2ORIBH6mICT ERs otz oD —DOFEE TR,
vyt — RS RS LT ARy — 7 AR EE ORI L - TEACR S FTEKE
HREL, JoTHVEEOWIIERCHESTS 2w, B - BE (1979) &, SHlE
B BEROERBHACEWT, Lo —2tR R THILCE-TIDREHEL .
M2OEMCRLEESH -3 Hs0b02ECLT, sy F—DOBBER R
2L TREDFELBBICTEL I CITREIN:, TRRKROEEH»SBREINS.

(1) ## 15 kg

(2) ¥4 —74% 3I&, 4mm¢ THEZ 3I5m
(3) [AEHy—7n 3&, 10mme¢ TES 35m
(4) g 3F v AN

Nz 2onT, WRICLEELYH—D7 4 YOEFBIEE 21T 50 TEBETEL
HAEwd, ATV A Y2 LTS A EWNTELIEENEE LY, B¥Ls, T4V
DXL WEREEOEIN R PEA O AL FEOREDRE, AITY74 Y& ETEER
BV THE, Z0&IBIENS, FEOESRRELL, ¥ —2EELR
WTEEY DT HER, REABRVETH-TY, FECRESFERICL > T ¥ —i3iR
DFDOLIICEETEREZLD, LALELOETOmORS Ot ¥ —DO% BEE
L, POBEKICHZB LT BiIciicid, FEFELAS T 2LREEEBMLETD
2, E-EEOARNERLESETHE S0, BFRELETICEHTE@EE LD
EREERD, IOXIBPEREREBCRET LI LRFERECEBEL L THD, HEE
FE Ly —0REEHHCHThE, BEAXOERIINL Ty —diREE 7,
BEICGHENTERLELS, JoTH20ERIRENES v —2FA L,

2ic2onT, M20EMIZEWT, ¥ =74 vERENPSE_ I NETELS, Z
D7AYETENAT AR THE O, 100kg DEALCMZ LD THS,
Y—DESMBm THICEY, 20y —OBERE2-3HTHRNS LD, FEFIC
MLEREOHRICHL TLEHEITEZ 20D THS.

BizownT, AEr—71rErr—74% (EZv>r7n) LBEHFEEORCLDOTDH
B, Al —71icLiz0i, /4 X8R0 350THD,

Wiz2wT, BIESORKO 7oy 7 ¥4 v 77413, H2OAREZFERTHE, Z0
EEit, FECEVEREKOREKE 22 ticl-T, ERRNROREESNELY, &
WIEEHEE T LD LA D,

2.3 HEFtOHE



B SR o 5 STREE B305 198343

3

Fig. 3

TrAREEHORERT 1L 2, £r9—-7
4 YTEFURE 3, -7 4, FE 5,
B_rr7n 6, x7 oY EEEERT 7. [EE
F—7NDENA~OAID 8, RS (EEA)

Sketch of capacitance wave measuring system.
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Fig. 12 Comparison of phase speed and main wave direction between the compenent waves
determined from cross-spectra and the individual waves for swell. Peak frequencies
are indicated by arrows. The heavy line and the dotted line indicate in the lower
diagram the phase speeds of linear deep water waves and shollow water waves,
respectively.(a) the component wave method.
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Fig.12 Comparison of phase speed and main wave direction between the component waves
determined from cross-spectra and the individual waves for swell. Peak frequencies
are indicated by arrows. The heavy line and the dotted line indicate in the lower
diagram the phase speeds of linear deep water waves and shollow water waves,
respectively. (b) the individual wave method-
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