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3. On the Properties of the Directional Wave Spectra Observed in Deep Seas
(2nd Report : 7-Y ear Statisties of the Directional Wave Spectra off Iwaki)

Katsuyoshi SHiMizu * » Toshihiko Naca1 ** - Noriaki HasHimoro ***

Synopsis

Ports and harbours tend to be be developed in a larger scale and in deeper seas. It is important to
understand accurate and overall information on waves in each field of the plan, the design, and the
construction of ports and harbors. Therefore, in addition to the parameters of the significant waves
being used now, characteristics of the directional wave spectra will be necessary.

In 1986, the Second District Port Construction Bureau of the Ministry of Transport started the field
observation in deep seas, at Iwaki offshore wave observation station (h=—154m), 42km off the Pacific
coast of Japan, as one of the stations of NOWPHAS (Natinwide Ocean Wave information network for
Ports and HArbourS).

This report introduces the characteristics of the directional wave spectra off Iwaki based on the
observation result for about seven years.

The major conclusions are shown as follows:

(1) Annual and monthly directional and frequential wave energy distribution are shown. Monthly
average value of the energy distribution fluctuates largely according to the characteristics of the
weather disturbance.

(2) When the wave comes from various directions, the correlation between the direction of the peak
of the directional wave spectra and the average wave direction obtained by the covariance method is
extremely low. It is necessary to select an appropriate definition of the representative wave direction
according to the purpose.

(3) Comparison of the observed spectra and theroretical directional spectra, which is shown by
Bretschneider-Mitsuyasu’ s frequency spectrum and Mitsuyasu’s angular spreading function shows
good agreement at the peak of the wave hight during extremely severe sea states.

(4). The principal component analysys is applied to the observed directional wave spectra. The
majority of the fluctuation of the spectra can be explained with the use of several principal components
which has high-ranking contribution rate. The analysis is effective to understand the outline of the
fluctuation of the time series of the directional wave spectra during extremely severe sea states.

Key words : Directional Wave Spectrum, Field Observation, Wave Statistics,
Deepwater Waves, Principal Component Analysis,
Nationwide Ocean Wave information network for Ports and HArborS (NOWPHAS)

* Sinior Research Engineer, Hydraulic Engineering Division
** Chief, Marine Observation Laboratory, Hydraulic Engineering Division
*** Chief, Ocean Energy Utilization Laboratory, Hydraulic Engineering Division
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=1 OLPHFELZVHEINE, FHEmE Y
— 7 EEOBICIE—ROREIALNE D, - A2
DULFEETHHAICE, £1 - KL FEHERO
EOHBIZED TRV,

Thbt, FHEEEARS FLOY — 2 ERIOHEE
BHEINELL, BFIERDARI PVE—2%FT
SHEBHIIBVTE, FHEMEARZ PLOEL E—
7 EEE DHBIIED TEWC &5, HTHRZ SN,
BRBE*RATHIREEMERBLABICE, CnkHi
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4. KBRAZNYT MUSEROXAMBEADBEEMY

B, BEOHMEZOERF TR, 7vytyat y-
(Bretschneider) * SR OBERA I F VY BX TR
SRHMGHAEERY 2 BAEbELFEARY b VA,
BHERL LT—HKICAVWSRATYS (UT, AFHIARY
FVERBILER), LAL, TOZEORL4MEEER
BRRICBL T, REMEICB2ERMEE ODRERT T
ST:HERAIRZ V. 2T, WHhEA TR & iz HE
AT PN, FEARY P VEERIDS TidD %R A,
FHARY P VEEEOBSEIZOWTORE %1T-
72

4.1 BRANRY MUSERIZDONT
HEARS FASE0)E, BEHARZ FLSHE,
FRAPDIANF-SHRER2RTHETHEH

GEOHTRWT, — KRNI IcHFERSIhD,
S(f.0)=S(f)*G(f;9) (6))

BEOBERARY M OEERICEL TIE, s
HOBERICETE, HHVEIBRMEEEICLY, &3
SELEIRREINTE, BEDE IS, WTFhHiE
DBEYWLRODTHENLL bhoTVARVOIBIKTH
575, BAECEIEBENRIRVOfiEL, RXo7V
7 b ¥2+4 ¥~ (Bretschneider) - BRI DEEHA RS b
W3 s, BHRAWREERCBTLREORERARY b
WVOEERY LT—HZICAVwbhTnE,

S{f)=0.257« Hijo T;yof s exp (- 10355, )
@

37/, FESHAEEICOVWTY, EMBERAEELR S
LB, FtoeERLILEOR TRV, Z07:D,
BBEBARS PVO L) hBEERMEZEDL L ITEL
Vo LALAHSL, 560, s0—nN—-J—-7HT
ARESFEHORELBAERCEITCT, FES
HREBDFRERE L TR EREL TV 5,

G (f;8)=Go »COS™(6/ 2) ®

Z 2,
Go- I [T cos=(or2 )de]_ @

B, BHOLOFEATIE, REEHHELTS 2A#E
BB DT T, FHESAKR 3S OBKKMES max
TENTA—FELTRADL ) %2, TEMIEVRT
WRALEEBERI TV 5,

Smaxe(f/f) :fs<f

S-= » » 5
{SmaxO[f/f;]'”If>f; ©
224, £=1/(105T,,) ()]

T, BEIZOVT, BREMHE S...DBRELT
ROLH) LEEREL TV 5,

19718 Sasx=10
MEEEFEOH I LY :S.,,=25
(FRO A LK) Q)
MEREBEDOR I LY Sa,,=T5
(ERBEAD)



HAR B kI KE - BEX A9

412 BEOBE
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FEEOFMANRYZ PVERRE L THRE 2ITo 720 7272
L, BRAERELHEFICHMARS PUFRFTH o 72
BAIE (T2 213706 7 —R), BIREKEER
AOEEOBEEREMRE L Tb, BEFDIIZRIE
1107 —ATH 5,

WIISRL7EEBARY P VvBEUHASHABERD,
BEELLURTDNIF A=-FiI20o0nThH, FOEAHE
KOWTRHELTABILIBKROHE LI A TH D,
O LDV TIHRBUBETHMICERTA L EL
T, AFETERO)~KEICL hERBE S D HFHEAN
7 PVERERZBEEICH TEDERICLY, 208
AHOEEEERET L2,

HEARZ P VERRIOH TIEHI, —ZDEEZE
ABIENTMELSORKMHES .. 2 F/EL, RXTE
BENDHBREV (REZEHM) 2BNETHILTAT
272,

V='I-2v‘,:mn [(S"(ﬁ'ef]‘s(ﬁ,ei))dde]z ®

.
e

22T,

imax SHEARY M VERMED B RS EIE
Jmax FTMIARZ N OVERHIME O B 5 H
df HEA~RZ M VERRIEDE W E 5 EINE (1/sec)
do HEARZ M NVEBHEORK S EIE (rad)
So(fi,60j)
TR ERG BT AFBEBANRY ML
BAMEDFEE (m?-sec/rad)
S#i,8j)
CEEERL i Eme BT ABRARY MV
BRI OFERE (m?-sec/rad)

H1/3=8.56(m)

272U, MMEEERNETEIHMANRY P VEER
BHETOLHELEREMNRODOTHY, LT LLAM
ARy PVBEIHEL DTSR BESHRRIESNADOT
v, £2C, BEEOHENIH o TR, AMAN
7 PVERERKERS, FEHLHKOHDETITo
72

43 FEANT MVERERID H T I

E-10-112, HAARY FVEEROB TIROHE L
T, 19894E 8 H 6 BISERIZBIT A HMEARY MIVEHNE
&, R TEHRLBEVIRNELSS,..PHTH
DT IZHFRARY MEERLZRERLAOOTH
n, KENBEREO LVIBEORAERLZODTH S,

ERORAMFEARS b VEHIE, EfoXKzH T
DOFBEARZ FVERLTEY, EHORO EHICIZE
EVHERNELDS .. . DELXERLTVS, 72, H
Mo ik, BB, FRES, FREAHZERL
TEh, I, HoAEICE, BHEST.,, L &K
BHT. s »oRELERL, D THHIERAERH, A/
L. 8EV, VOEFBEZEDRIIRLIZFRIARY
M VBEEDRRSEm, TR L TERTIL L 22X iRE,
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I PVEEOE—-ZEERL TS,

EAORHRIE, Y-8, BEBLIUERKEOE
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BITORMLEDHKHEL S LWV —FEFRL T2,

—7, BE-10-2i%, 199249 A110 8B BIT5H T
BOBFIZRLEZDIDTH LA, ZOBOEHKII2ODE
BT92178 XU TR218D@EBIHES bDTH Y, HEL

) 1989/ 8/ 6 18:00 T1/3=10.5(sec)
L SmaxH TIZ Smax= 8
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~ 0. ~ 0.371 360103
0. 20334 % .
=0 . 0.2894Peak= 55.8 (m s/r) .
g 0. g 0. 2421 i Za] = 0.050
33- %gﬁg &%gﬁ%ﬁmv =85%
o U . 143 g— sqr mo =0.
. /,"""/L;\\ o . 101 /_\ C_AH(Poakt/Peal) =
3 L@%{@V ol () E' -2 (Peakt/Peak) = 0.9
0. 008 *————+——— 0. 008 -———————
-135-90-45 0 1454901139 -135-90-45 0 451901135
Direction Direction
E—10—1 HEARS MVZEERID S TidHHl 1
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5. 40(n)

SmaxHTIIH

T1/3= 11.5(sec)

Smax: |

374
*
Peak=

59T
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9.6 (a’s/r) X
WA = 0.026
BEQARLHY  =0.0276
- sqri(V),”mo =(0. 0875
e N €)1t (Peake/Peak) = 0.25

1992/ 9/11  8:00 /3=
R
1303
s LEEEEEEL R E L 198103
~ 0.3741 % —~ u
B 033 mo: 1.897 (a) S 0, 3354
7 0.289{Peak= 38.7 (n's/r) < 0. 289
S 0. 242 g 0. 2421
30.195- [ S 0,195
& 0181 2 £ 0. 18-
< 0. 1011 & B S
0.055 %; 0. 0551
0. 008 —————— 0.0
-135-90-45 0 4454904135
Direction

08 T T T T T T T
-135-90-45 0 1451904135
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LI L TR EIHICEDLRS,

HTEDS L1 HBEVR 1L IZELBDT/HEVE
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