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LONG-TERM OBSERVATIONS OF CURRENTS IN TANABE BAY

By Currents Observation Group, COG (Head Investigator; Yoshito TSUCHIYA)

Synopsis

A series of 10ng-term observations of currents has been carried out at the Tower Station,
Shirahama Oceanographic Observatory to find dynamical behaviour of coastal water in Tanabe
Bay. During the observations, an ultra-sonic current meter has been employed successfully
to measure currents of two-components in the horizontal direction. Spectral analysis was
made of the observed data of currents to specify representative phenomena in the long-term
data of currents. The representative phenomena are classified into four kinds in time-scale,
such as long-term (seasonal, yearly and several days) variations, tides, seiches, swells and wind
waves. Characteristics of each phenomenon are breifly considered. Additional observations of
currents in the bay were also performed to obtain the spatial distribution of tidal and residual
currents. In the observations, water intrusion occurred from the offshore waters to the bay.
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Fig. 1 Bathymetry and geography around Tanabe Bay with location of the station.
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Fig. 2 Bathymetry and geography of Tanabe Bay with location of the station.
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Fig. 3 Schematic lay-out of the observation system using wave gauge
and current meter of ultra-sonic type.
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Table 1 Factors of observation.
Locations Factors Observation periods Remarks
1. Tower Water Routione observation
temperature Shirahama Oceanographic
Salinity “ Tower Station
Wind ”
Air temperature | ”
2. Off-Tower Current | 5 Jul., ’81-30 Jun., ’83 Ultra-sonic current meter
Wave ” 1 Ulr .
Sea level ” J a-sonic wave gauge
Water 7 Aug., ’81-30 Jun., '83
temperature
3. Tanabe Current 17 Nov., '81-21 Dec., ’81
Bay Water ” Mooring systems of current
temperature meters (see Table 3)
Salinity ”
4. Egawa Atmospheric 11 Sep., "81-20 Dec., *81
pressure
Sea level ”
5. Inami ” ”
6. Tsubaki ” 17 Sep., "81-20 Dec., *81
7. Shinjo ” 20 Aug., '81-
8. Sakai ” 21 Sep., '81-
9. Susami ” 18 Sep., *81-30, Nov. ’81 By Fishery Harbour Manage-
ment Office, Wakayama
Prefecture
10. Hosoura ” Routine observation By Japan Meteorological Agency

Photo. 1 Probe (right) and amplifier (left) of ultra-sonic current meter.
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ETTFu s RETHAINS, AEBTE, 1 HAOEEHERMY 28msec THZDT, 2HH—ME
DREICET LML S6msec &£72 5%, chid, 1sec MIHIBAIDAELET->TWVB L EE2TK%T 3, U
E, AHRBOBES LUHUBERICOWTERLY, ZOELHEBEROL I THB,

(1) &% RC200%
AR ; ERUEABFTHREZEFHZSFR
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HWEHE 3 KE2FRKE T EE

% #E B ; 0~+3m/sec

SHEEE ; 0.5cm/sec

WE ; =1%F.S.

A ; TLOVE.S(X, Y 2 /AL D)

FUERE LEG  #18[E/sec

FAEEE  ; 0~40°C

BR AC100V=i0V30VA
(2) Fwu—7 TP20H

RNV 5 S00mm(YX, Y 2 gardt)

BEBABEY; 1MHz

REHF ; Nepec ¢20

FhT oy )RRV o -7 ONRREENENFigs. TH LU 8ITRd, b, AEBICERT, B8F
#RE LTRBIADEL, RELHORREEES THIEBEREh TS,

————{eer |

* Trigger T
l Reset | —t
= Cable

.. 500

1190

Note:
P.P - Flip Flop
M.M = Nono Multi-
vidrator

| [3
Fig. 8 Sketch of the probe
(TP-20 type).

Fig. 7 Block diagram of ultra-sonic current meter employed.

(b) BEHR

BERREFOREEL, EHRXEHEAEFTHBHEBERBAMCBEIhTOIREKE (S 1Tm,
M2m BLOESR 1.5m) 2ANTER L, BECELTRE, BREAEOBEEEL 2cm/sec o 50
cm/sec DEETEAZ Y, ZOLEDOHEHDPLOMNBELME L, WHEHOL ¥ —13, WBLE
I3, X BXU Y #O2HTHRINTHELS, £UEhO vy~ LT, MOE#HMAFRLE
HOBBHAE 0° BIU 45° OXEAL L OB OVTRELTTIE - 2o ZDERE Fig. 9 ILRT,

CORERERDPS, BERHEBNTHECLE, X #he Y #ilOMOEEFEOZERIBEALELNCE
ERBTHLENTES, REEE (Ucm/sec) L HABE (EmV) L OMKRE E=kU & LT, BE (k) %
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Fig. 9 Calibration curves of ultra-sonic current meter employed.

KB L, KM O M0 BLU 4SS OBE
ETNEN Lk F2.93BXU2.26TH-1, T
Dk DL, Fig. 10 K XEHTRRLTH 5B,
RBICRLTHBOMBLU O, 4EO
ME &3, EiE A BRI O B
KEZRNT, BHUOBBAERE UL &I
BoNTBEOHMERER LI EDTH 5,
ZUT, MM OEHME, REOH MM
HEREREEEE S E Lt & 2 DlER
9o M, Fig. 10 TR, MBOFE L
INBKE k=3330=0") THEBILLTH 3,
ZOMDPSHO ML S i, REHEEHIBRE
WL THRKEA S > T b, THbB,
HE# LN DORZEMMN45° U LB 254 N o
(Cid, WHE OIS MBS RIS b NG
DU, REAN A ATICEBE, 20k Fig. 10 Directional diagram showing response of
SOTHLE UBESET T 5. TOET O ultra-sonic current meter employed.
HEE, REAN 0°, BHBAINE WEH
OHHECHNDH BB RO RE L, BERNZAEEHICH LT 8 ~10%DREETAEET 5,

COBEDETHE, ¥ —~y FBAEE (HE2cm 8LV EX 10cm OFEAR) 262 &h5,
~y FOBRBBICHADBREL, ZORRKEORKIESELLDEELONG, EBOWET — % DAEIC
Yo T, WEINL X BIU Y $IOMAEEH S BslucikmzBEL, Z20kKMNEE-T, RELLH
PRI O TRD REE O, HORES L CRAAHET 2L LTHE,

(o =tk

AR O BT EREEE, TR, BB REEBOMELTRICT 50, MEO7 VR Yy —
i3 £300cm/sec EFREINTIND, WRIKHET AHHTR, @Y, KhoEBRsLTERT &
BENOT, HICHRETOF HORESMBE IR 2 RPEV, —F, BEOWRHE LT, EHEO
WHEFTS BRI, —RICARETEIREZOLOMBMITH 39 210, BUMSERHBENCEHS,
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648
Ud (x-axis probe) cmssec
05 10
. * : Measurement
§ 1 eon ane
2 -05F  e]e 1 standarg
@ deviation
2
2
a o+ H——e]
o
%
S -0+
z
3 .
. .
-15 +

Fig. 11 Change in zero point of
velocities at calibration.

HEHOSHOMELREUNERLN L, 22T, 198147
A»5BE6 A TORFEMOLRMMYT, 1 ~2 7y AfC,
£ IEOBEOBREEITL, HEHOBRPRERIKOVLTH
#Hll,
BEHRFEIOEEAORER, ROKIRKITE -7 1
bb, BEOCHURBOT ERAFO L v+ —~y FOMIT?
ATEBRD Y, ~y FEOBEKOBEEEDTENT, £0
BOFEME Ud 23HH L, £08RIE, Fig  11IURT XD
iz, 9Hicb 2B EHEMEOFEII, X BXY Y #T, %
hzh0.285 X0 ~08cm/sec THY, TOEERER, THh
2R +0.3B X £04cm/sec TH 5B, BH, BHOHMER
B, WhWAERRSERDECLBEL, ABTH, £
DR EZEE cm/sec HS5+H cm/sec OBRETH 5, KB,
4.5 TH~RB XH KK, SAOHABTOREBRMRERIS, A

FHHEOKE 3 & LT I~5cm/sec &) DR YNNI REHSBO NI, ChERBELTS, RHONEFR
OEWIL, ERLEORROBEMBCH LTRMNE L, Hlits LTOCOUBROEMRELRIMETE

35DENAED,

EEOBBOBITICB VTR, TREAOUEMED S FHOFANEEES LUV bDEFERLTV S,
3.3 EWHEHEOLE
Bk, BRECEHLTE, Rtk 3RAOBHIZ, » -4 -RHHVEA <7 —RNOWMEH LRI
BELTHDONTVE, UL, COBOFEICE2RMICELTIE, BRIk REHES -2 -5H50
B4 vR7-2BHAEIELY, ELRER0OEHSRBOMEL LTHHIN AL EZOMBANE
BWINTHBM ),
—%, ZABEAFRCBOCHOLAROFER, SERAMEHERELCEELTITS4OTHERS,
FRLI LS BHKEOMESIBLLDEELZSNE, LAL, ChETREDL I BEEORIL L 3HA

Table 2 Characteristics of the instruments.

USC Rotor-1 Rotor-2 Impeller
Speed-sensor | Ultra-sonic (horizontal | Savonius-like Savonius rotor Impeiler
2 components) rotor
Direction- none Large vane Small vane Trailing fine
sensor
Speed- To measure with To integtrate To vector-average | To integrate for
measuring sampling frequency for the pairs of 3 min.
system 18Hz and generate sampling speeds and
with low-pass filter interval directions for
(cut off frequency = 20 sec
0.01 Hz)
Direction- To calculate by 2 Instantaneously | To vector-average | Instantancously
measuring components of the pairs of
system horizontal velocities speeds and
directions for
20 sec
Sampling 1 min. 5 min. 5 min. 20 min.
interval
Installment Fixed at the bottom Mooring Mooring Mooring

—12 —
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TBRETE>THONBT -2 NEDES BHESRERD, K0X5 0l PHPEBICHERS SN &k
BEALER N, 2L TABYLTEANIETL-T, BELCEESh: BEERAGE L > TAEIh2
T8 ORE, FRENENE ORBEIICE > THLHICT B L EBRA SN,

(2) HBEROBE

IBIERHTHDPS9ASHE

TO0EM, HDEORRKEY IR .

ST IETHE R 1 I R R O ‘ ¢
200m, i 13.5m OHE Tk [ 8 8 Fetere!
B OHBEBMERM Lz, Kitic o “Wi et
FR R, B e gl (1
(USC), 4> ~35 —RFkEat 3 use

(Impeller) H LU e — & — K
i 2 8 (Rotor-1, Rotor-2) T,
Z N5 IT K B i F O R
k% Table 2 10RT, &HHE .
B, Fig. 12 tRFLoK, BE ' ’ D

Lk 35m icEHE Ihi8Ems Fig. 12 Schematic view of the array of current meters.
WHEFHPSEhEHR S5~Tm #EL

TREEN, ¥, CORBENS, 2WEEGIC 10~20min B, BERAWBIcHRE, E304:5:774
AFEETHHEA, 0.5sec BICRBHE LIz,

5E, BRMGICARER, BNRTRITE, BERRMEN AR MO 3 BOHKEHORE AT - 72,
HHUOMBKICE T 5 BEMDOEAI, Rotor-2 ZRNTHIOBLNTH »720 LIk, LRI, B
W ORER/RTRINBBBKTHMU2. & 51T, Rotor-2 TiE, E#din — 2 — e L=, O
PEUETL, 9A2BLUBROF — 2 BRAES - 12,

(b) KR

1) WEF—2

BURRO—-FE LT, HEOKMEDET%: Fig. 13 1TRT, USC OF - #1icid, #4012 S 8%
FWHEHFELT 542, Rotor-1, Rotor-2 3 & ¥ Impeller OF — % ici3Zhbis Shiily, COROBTE
DOEFMOERMTRT XS, HMMEFAROBBICL 3ERERS2HAS -7, HobIK, 20BN
LT USC YN OFEF ORBEERBA LTV S, ZOEMB Y — & ~RBERFORZTELL, BE
BAMEIC L B D 4 BECREEERTC L5 5, £, BEENTRE, CCREIERIATHRL
M, fiEd USC KX 3BEEZBRVTHULEH LT,

R, WBT—2DAF vy 2 —F 1% 7 0% Fig. 14 TRT, CORTEENIELOE, USC Tlid
T2 SPBRAEPOISAT B0, MOBRFTREAHTIRIZALEBLETHB, i, Rotor-1 ¢
BEDOEARKEL, ChitET 25Mi#i3 =5cm/sec TH 3, Rotor-1 it 3 2 BER O EFIA R
l6cm/sec THAHDT, LOEHIEHO,IT, v—# —DOBFUEECLZDOLEBbNE,

2)  HEEOHBREE

FHHE DT — 2 ITONWT, HHEFEHM 1 om/sec TR FiHMED HBESEE S Fig. 15 107 T, USC ik
LBRRTIE, HABEOMHHRBLDO»THY, T/ Impeller itk 5bDd USC DFRICHTL
%, Rotor—1 ik B2HER AL, 2200 -2 %2 H-TWAEY, 2BHOY— 7 & Zhd o HmyEMICE
U543 Fig. 13 281 Thid, AREHOREICHYETIDTHETEnbd 5,

3) WMEEBHOR~<7 bR

Fig. 16 iz{3, USC, Impeller # &% Rotor—1 OHIEF — % OEFERS (FIFHBERITHS) D7 —

— 13 —



650

HKH KBFRFTESR %265 B-2 (H58.4)

Aug. 1981 Sep.
10,

| I P S LA S St n 2 T S SN T el WY N

2 usc

U cm/sec

Rotor-1

U cm/sec
w
3

Impeller

" MMWMMMM

Rotor-2

U cmy/sec
»
=3

U cmy/sec
~
3

Significant wave hight — M

Tus

Fig. 13 Changes in current velocities observed with the current meters of USC, Rotor-1,
Impeller and Rotor-2, and in significant wave heights and periods.

N N

30cmisec + 30cmisec

30 cmisec 30 cmisec

(a) usc (b) Rotor-1

N
30cmisec

E

- 30cmisec

(c) Impeller (d) Rotor-2
Fig. 14 Scattering diagrams of velocities observed.
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30

. — usc
T2 -== Rotor-1
=

§ —— Impelter
g0 e Rotor-2
4

30

U cm/sec
Fig. 15 Histgrams of current velocities observed.

Rotor-1 - USC (E-wW) Impeller - USC (E-w)
108 - —_— 10°
100 30 1D, 6H 3H 1H 30M 100 30 1D12H 6H 3H H 30M
< <
N &
o 1024 Rotor-1 o 1027
RS | g -
€ usc £
K o' - E - Impeller
> >
2 2 Iyl M
[ c v |
& 100 3 10°+
] ]
2 3
o [=]
@ g & gt '
usc
107 1024
10% e : : . 10 v iranaa B
107 10?2 10" 10° 10' 1072 16° 10 10 10
Frequency cph Frequency cph
10 ke
g — e W
o g
F F
g os- F os
§ §
O 00 T T ” , O 00 T T T T
1072 10" 16! 10 10 0? 10?2 10" 10° 10'
Frequency cph Frequency cph

Fig. 16 Power spectra and coherences of current velocities (E-W component).

2R P ABICEFHBFHBO 2 — v vy RERT, USC BLY Rotor—1 Itk % HEEBHDR <7 b v
ORI, BAPMR2EBEEUETEL—HLTWAY, USC Itk b s v¥— L ~nid Rotor—1 OZhic it
NTH /AT >TD, Zhicd LT, A1 ~2ML 0 ERABOEETIE, Rotor—1 Itk BR~7
PARFBALL TS DS, USC DAY b TRAM 40~50 min ORIREBOFEEZHBRITRL TS, &
Sic, REIONEL  ERPOFEBRICE TS USC itk B x <y b A OMEI, 2KELT 5P tltfiLT
BLEOHBMTH S, Impeller iLLBARY PADTHINF -V, REFIYERYETIIUSC ©
ZRIGENY, B & D EAMOFEKTIIFRMASE L, —7F, USC LD HEHMD 2e—1v o
i3, Fig. 16 TR oh 3 XS5, ERMET (USC—Rotor—1) MdFAH (USC—Impeller) Mk D B,
B%Z 5 { Rotor—1 @F48 Impeller & 0 EROBEESRNIZDTHAS,
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cmisec

"
Lo
-un
_g_: 257
T
€ -

204
i .
3e i
g
S » 151 e
3-" LR

.

§3 R
P 9] «h
g5 O aik
52 b s %
-~ [
2 sk
f .
> 18

0 ———r—T— T T

0 5 10 15 20 25 cmisec

Standard deviations of the orbital velocities
due to the wave motion

Fig. 17 Correlation between over-estimated
velocity with the current meter of Rotor-
1 and standard deviation of orbital
velocities of wind waves measured by

4) WEELPBROMHM

WABRLTERE S, USC Itk 37— THE,
BREABCBOTSH, REESKBERTsC LR
WD, ZOMONMEITIE, WO ICHEEIH
mLTW3, 22T, USC itk -»T HlBINIH
REE—OORRMELEZ, T OELIBOWETD
WiEE L D2 & Bt s OMHBEERIAT S, £O
—#l& LT, Rotor—1 & USC Oif#izs, BiC
LB HEEHOBMREEL OBKE Fig. 17 KR
T R LHEREBLVEBHOBBRELZRD S &
0B, USC 0Fi3, DMT kEZsdhic
20 min DI, Rotor-1 DK, Fhickisd
% Smin WROF— % 4EOFHTHS, TOH
Moo Hic, Rotor—1 & USC OF#ER, #
BERLEOCEBOS B L bbb, 51T, T
OREZEOAE IR, BICKBHELHOBBFEE
D1~1.5 EEELOE-THBLELbbd B, —

i, ZOXSuEEER, v— & -REHEICY
LORTRERAS, REI N HEN RO
KRBRTZbDEZZONTNS, »—2 -OBRARIKELTR, BB HERNK, FERSEEL
mhﬁﬁ,ﬁﬁmwﬁmm3ﬂﬁ®ﬁ%3%%Oﬁﬁﬁ®ﬁﬁﬁ#ﬁhac&%ﬁbrwéo~ﬁ,%§
ZOEBHIE L TR, ZOEKIPRTHES, SEAVCLREROBERBEAMERDZ L, # Ssec &
125DT, COBBICLERBAOREORLES BHTEBNLER S,

5 WELCEEINBEERABIICE SMET -4 OFY

NGRS OUBBEND S, BEECEES BT RRARETICL > THONT -2 ORFHELT,
ROCTEMHODIRINI, THLD, COXIBHRETR, 1) B cm/sec LT ETO MHFBWES FHal
FHLEMTE, 2) BRERIENTS, HALEROEBEREIALRYT, HMEMEORBOMME X
CHREOENMELET, 351, 3) BDENMEROLANOERANEHE T, BFONVBRELHANBT
ETINBC LN, BEEBDST —RARI FARENS S PMDID,

3.4 F—9UBIRT A

FRUES I, ABAITHEINLEERF -2, F4V2F-Frva—FEREshi, va-—
FREBCHEET ST -2, BLUOEYHHE, K, KEENETIBOLO L BAT I, WEHEOD
Fe2ANETEN - vy VF— 7% DMT, BBOF -2 %2RETE0 Ly + 7—F%CMT &FFAT
WBEM, TNEFhOF -2 NBOEKICONTENS,

BRI 2 BRI TRV, DMT O 1 %Ki, WIOBMOBEF -2 2B T LENTE S,
7zULT Fig. BRRT LI, ChoD&EF—2ictUT, @¥1rBEBME LT, Bm#ELERETS
FHORBER Fbhs, BEBRETELTRDOUEEDE, HRE How EZORY T.... AREA
Hys OB Tiys BA, BPEBICEELETHS, RBROLBBEUTHELZL0E, RE
F—pOREAL, TOBETHS, REF 21, TFul e —poF 2y 7 TEEH, KBOF-#
Ko TR, ENEEETA0T, HEBKE - TREF -2 OABETICENEE LY, Y7927
Rk 2ZZOBORBARARLORT AHICE, BRBROBHEEZEBLUICEIFENED TS 5,

—%, CMT iz, 24MDu —nR7 4 02 —Z@Ut, Faiisl, KidXCKBEOETH 154 HA
HTEEIN, 1B HHEOEEBBONE, ThoDF—209 5 ERELTI, 15T

the current meter of USC.
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Power spectra eic

Fig. 18 Block diagram of wave data-processing. Fig. 19 Block diagram of current data-processing.

Fig. 19 IGRT & 975 BERTDN, F—20RF 2y 2—FATV 74, #T7 b, HHENBX

Ry =27 PR EWB LN,
4. BRAGRIER 10°
230

4.1 BROFF| j bioo 12H
BB LR HEEIC & 5 —E M LT olE Lol
BRRAHC X BT~ £ Tz, 1BMED 10
S 1EMICHI 2T XTORPEHSLEHI
hTW3RTTH%, HABEOKRNDLEEY
EHABET A, TOLABRBFEOR
<7 % Fig. 20 {TRT, 272U, BIFO
#Fok, CHRIBORBRKEC LicdHAR
N2y P VEDIREERILLDTH S,
Fibb, 1 AU ORI, —EHoO CMT
DRFO | BB TFEME» O RO (1R
MAA) . 1 E»S 1 HORMIE, HF01 10
5 HM® CMT OZED 5Smin BEITEE
Pkl (Smin #AH), Smin 5 1K
oA, 1A4855 SBEDPUTO 108 ™ w_ i w 13
CMT OAOEE(TbS Lmin §B) 10 10 10° 10t 10
SR, Smin LTOEAMIZ, EEOER Frequency cph
B (8 H23H128) © DMT O (¥
b b 05sec #AH) SR,

Fig. 20 itk hid, BABITH T 5EROEHICIS, WEOPDORA RS bAE—-) BEET S, 7, E
Afoboroddhid, 1ERHD S EHEE 107 cph HED ¢y —DAMIcH 72 284 b8 BHE S icHE
LT B, KiT, A% 102 cph 5 102cph HBFT, W O>POE-s BEELTHY, Fho
DRy -3 BIE—EORIEMELTE, 44TELEVHT 2 HIBBI2EHROEANERN, O
- HZBLTWS, ThihEAMIKES L, XARAMETY -7 0RMSES, BvdoTFHEEINS
AMEUTIEAFAMSEBRLTEY, HAMRIEL, ULrEERAMOY-s7BA50E, XHERM
BT, —5ARMICD 1R T—DARF - FFY Y BROEDTH B, £hoOET, 2min Ao —
I WEHICEECEET A, Thi3@lEgdrob, RERIVEBINTE-AEBOREHTHS, H

Kinetic energy spectrum

] 80%

(cm/sec)? /cph

Energy density

Fig. 20 Power spectrum of current in Tanabe Bay.
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DB TS Smin LTOEEMEHE LTI, COBA 12sec D5D & Ssec DRBITE &2 RE
WHREBLTOBE T EMbP 5,

Ubo#g»5, ROBSIIRBITAHKOKEICIE, <7 -2y t VO -2 EHREPOAHT, SEROE
B, bbb, 1) BrAdS 1 EOSBHENL, 2) 3 HPO0BMIcET 50 > OERORRNEE,
3) BERMB L URAEN, 4 $40min OHLBOREE, LU 5) BRKEHEELTO Ssec 05 12
sec DABE D RY BEET L ELBbh 5,

4.2 BRIy —IL

zoTi, &I, HISCKRETIREE SR EILOonT, & KBERRAERI B LURETHE
Shi: BBROBTEREP LM UTERET 5,

— T > T, FOBICKETAHEOS B, RiILk-THEUSbDRAM 3I~10sec LEXS5N5, T
DEINRBIADEABLTEFKET W 0L NW OROERICEDEL, REHIIAM 3~5sec
ThHoHH, WEASELCENEN (1 8UL) #8575 LEAMR 6~Tsec L1335, ZORMEATE7 =y
Fii, BEKEORBETHBMIC, Bick 2HEBAM 10sec BERETRET AL ERBLAZRL
X5 TH5B,

BRI N B HBICIE, 10~20sec DEBDOS ONHEBHSNBABB, ThiIHEFHREDOR S PRFHE
FOBRRKTRE U ESEELTELODOTHY, 72y FHBNCERREIDBELET, &% 12~
17sec DAMTH 3, DL BEBOBAES S VIEIAAR, GR, BREULEBREPERIRITEICL
BRATH B, COXINCEDS, CITHE, BRABORESLIU IR &, KEFHANOEM O
BB LIsERICOWTIRR B,

(a) BRANORKELSRY

AEPMER T, BIEFERUCERRED b, SROVEBORALFAZEASRIS hiz, HIH
RiTB I ABRICE 2 BBOBHICONTR, —ED 2 - VBH-T, WThOBROBEICLIBELT
Wh, —HELT, 198148 22 H, H¥gaihic bpekdb k UcBA 8115 B (Fig. 21) DOHBssH%:

7 : O Tides
L - = m
120 E 130 140 150 180 1
Fig. 21 Synoptic chart (surface) at 00h 00m GMT % o 0 0 0 o 0o
o1 o120 2 2 232
(09h 00m JST) on 22 Aug.,, 1981 (after 1981 August
Far-East Weather chart published by Japan  Fig. 22 Significant waves (H,;; and T;,), winds
Meteorological Agency) when the typhoon (V and direction) and tides (z) from 17th
8115 was aproaching to Honshu of the to 24 Aug., 1981 to shown an effect of
Japan Islands. the typhoon 8115.



WH (kh) 8BRSy -7 BABICEY 3 hOBRERER 655

Fig. 22 (R, CORTH, EBRICBHERNBEEICL > TEINS W BHIE H), L20RH Tuys *
BIERICOOTKDILSDOERLTH B, Chicks s, SATH»PORAMHUBICHELT 2% TOM,
AHEBBRIRBICKELLY, 20, AW 10sec BADHEEED, Sy OEEEARLTLS, &
Lpetk (8 H22HH¥), HHBERISICAELH-TVAY, AP Ssec f1TH 3, ChizBEES
%, ORUPEEL, [EMESLABEIBZLALRABIL CF - 20D, RigkEE X OCREEROE, O
BRBESEOREAR TE U RBEBRELILCEICIZHDTH S, BREAIL, COROHEIT, HER
BB THBONICROERSEER Uz, BEREERBERD 8 HITE L S2IH KA I T, BH S~SW DR
ik, % S~SE OF VALK, Chid—HEOBEEREAOH, RBNLEDOTHAH, 8 H22HIC
1, BRSELEOREALELY, BUBNIOORSW XoDEERD, BEEREEEZ N~NW
DEBHEL L -T B, COXIURBI, ZOMOBROHAICLAKIcHEDSH, HABENTIER
BB%S B OIEERLERICE, AREERLD I SIKROENKE, Zhitd bl TRIKEEZED
HAEEATORMBORE « EBAHONS, HABRATEHMINARERRIHKR 13mBETH L,
HAOBNTRRRESII4~5m TH- b DO LM INE, CORMHORIE (KREFFICX 2 THEMT
BROFBOLSKE->TEY, 7ELEBREEROASRBERTH -7, L, KFOLEICE,
i d L@l ZnFEGi, ARICLLSSATETOHRLRORE X & ORRICH A THRROBER
BT BN KOG ELRACLIKBBELTBARETHA I,

BRERCD ES%, BREERO 8 A21H 6 B LB %O 8 A23H 2B & icDW0 T, HRD/T -
ARy PAERDBE, Fig.23 OATROX 1Kl 5, %, COLEDHMART P r3ELERICEE

2
U5,

V/% &= At 6:00,2ist Aug.
\Mg///

cm2sec x 10%

<O At 2:00,23rd Aug.
Land area

rd

" . N
120 130 %o 150 160

- Fig. 24 Synoptic chart (surface) at 00h 00m
10 . GMT (09h 00m JST) on 24 Dec., 1981
0 0 10 (after Far-East Weather chart published
by Japan Meterorological Agency) when

foH
: a monsoonal pattern around the Japan
Fig. 23 Power and directional spectra before and Islands in winter was obtained and
after the typhoon 8115 landed on the south high wave was recorded at the station..

coast of Japan.
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OBEBTFTLILL TV, THhbb, BEEINOSH21H 6 By, WA 305° THY,E—7
DREBIE 12~13sec TH B, Zhice LT, HEME%O 8 H23H 2 Bicid, EMIEBLZ 306° THD,
Fr— s AMIZ 63sec BETAD, £, ROY—7 OFAMI 46sec BLUHM 304° LT3,
Bk, HAS™ iCk- THAROERA XY P VORET2 ¥ -7 BEOFESBHEINTL SN, 8H
H2HOHBARY b AOKEME (64sec BLY d6sec KBPAE—7) BChicHMUT 52O TRE
WhEELIOShD, CO¥—7HEII8H21H 6T, Fig.23 DLHIL 7 — 27 bArRBNT
BHONAY, FRAARZ bATBOTE2E— 7 # (140sec BLU 7.0sec) £ ->TWNBZEBbH
5,

(b) L& HAZEHARE DR

bLHBETR, BELNSHARRALS3IAETOMTHY, TOMMIIN~NW SBEBLTH3, H
ABCBAT 5L HBHARORBEORLER I, BRtEEThiI, EFKEQEORET, 50~100 km
ThHb, LDHBIL, RENEBILIES TS, RBERSABEULIKRET AL LBRL, £LT, R
BEAHEHEELTEDLLUTS, AHRERMILDED Tsec THH D,

—IChbITN 3 RBHAPZHRRICE LT, BEENO BREBRZGEELTS, Chid, NWFH
FICALBEORERELMI T, BATCREUCARNHIECEERALT S LiLL3bDEE
Zohn, RPEMNRLXBRAERBEOSRE TS, HIBEATRKENEBBET S, L&A, ZOLIN
#i% Fig. 24 iTRE, CORIIIBIEIZA24E IBOH ERARTH 5. BUBADSE LTLFKET N~
NW ORs®RE, HABTRREIEELILLM, Z0LE, MOk KK, KBROBLE, Ehdkmbd
S OBEERIED .05 30~35°N 2HE~BH LT %, BERABHTICX 3 LWL EABEOBNE
gickhil, FHEEI 1.04m, FHRBEM 44sec ICE LT, THbE, 12A238F7%55 NNW OEL
MY, REEMAEFERAELSY, 25HESHE CRIZAMR—ETH - 72dt, O, BEsgkic
Bt BhRHLY TERBEBLRALE T3,

Contour 1n
cmsec x 102

Contour in
em2sec x 10

w* 1981 Dec 24 10h

270 1) 270|

Fig. 25 Power and directional spectra at 10h 00m Fig. 26 Power and directional spectra at 12h
on 24 Dec., 1981. 00m on 24 Dec., 1981.
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ZOWD, HABOAMSHAICL BHBA Y P VLM S 720, 19814E12H24H D108 5 X X128
KBIBNRT— e RPN EZDHERARY b MBERDT, Figs. 25 XU 26 ITRT, 1224010 Bic
1, A7 b2 -7 BEBEELLY, RRBICRE—Y -7 28 >Th5s, NNW ORM®EL K
DR UDHTIOREM Iz - 12H824HI0BICB T AR =7 DY — 2 TRAM 54sec 3L 40sec TH
BH8, 1224128502 <7 P TIIAM 47sec fHEICE—Y—~ 2 BEET S, HFRARZ bauks, 10
BD2 €~ 7 ORBIIHTROER 300° THY, REMHORE -2 D0DOWRTHBEEL MBI,
%7z, RA24HREBEOHMA 7 brickhid, 10855126 TOMICBERIZIZEAEELLTHEN
LEZON3,

BE, RS KIBLIUOHEEESHEREDOL ) BBRKICHZLERBT S, KA 9, HRK
B UBXCRANREV LT, ae—vyREMHEEERD, TOERE Fig. 27T TRT, Chokk
nid, (U, W, V), (9, U) ONThOBMERIBNWT TS, HRARI bAOE—-IHfETaL~L YA
DE P BRELIE->TNE, ¥, COLEOMAE B, AROEMITRLIA, &K, (9, V) KBUL
TR, MERBEBARI PrvOY-J{ETO THEL LIS,

80 T T T T T T
= Spring
r o-e Symmer -
22 b
1981 Dec 24 12 . 5or &9 Annual |
. L
¥ r [ 5. 4o
Y 0 [ g |
H
~00 P
0 L—Perfrvar v T T fre
() V) tH () WVt o
0
! 0 50 100 150
. [ . H13  em
osp ' Fig. 28 Frequency distributions of sig-
-9 nificant wave height.
(@) (V) fHz (2) (V) fHz
1
a0 80 B B B S e S
1 — Spring
'05 o P 3 o-8 Summer -
' ' 22t
[ 1T g0 &2 Annual |
ol —rt A7 e 2
(] 1 0.0 1
{3) () f Hz (3) () f He . 40
3
[~
{a} Coherence {b} Phase °;‘
g 20
Fig. 27 Coherence and phase of surface displacement c
and water particle velocities by wind waves 2
o = "
at 12h 00m on 24 Dec., 1981. =3 4 5 6 78 9 10>
(a) Coherence: (1) (U, V), () (7, V), 3) (1, U) TH3 sec
(b) Phase: () (U, ¥), @) (1, V), }) (1, U) Fig. 29 Frequency distributions of sig-
(r in the figure should read r%.) nificant wave period.
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(©) HBOHH }'\

BEHFEBRIR BT, BEERNOEEHBLV 80 T T
Wk IC L ZBRIHEESh, RBKITT — & DBIT r
BB TEIBIES Ao BETHETO—r £ 60~
20T, HBEH (H,s) LZORM (Ty) & ° -
UVEBHE 0 2BHNS L CBECHILLERSE 4ok
Figs. 28,29 B XU 30 kK7d, itk 3EMHKXS
i3, BN (19823 ~5H), B8 (1982486 H, 1981
£7, 8 H), B (198248 9 ~11H) B LU &M (1981
F12R, 198241, 2H) &LTH3, )

LhoDORP S, FHAOEET 2K MICMBOF NNE N NNW NW WNW W WSW-
T AN THHREY S0cm L LD D2 HBNE 8
CHBELTED, BHEANEDS 4sec LTFTObLOMK Fig. 30 Frequency distributions of wave
RELD, HHBELENESBLTO S ENbb direction.
5. CHIHABOLER ) ORDERTHELLAROFESNAENCLERLTV S, EHIKE, 48
ERMBHICHBHEG 25cm UTOLONBKBATHY, FHMICE, BEEBHTHHEVIELN, A
HIBEAM dsec UTOHARICH LT, 8sec U LODONABRE, HARLHESKEAEZLEDTS, C
NEEEPSHABRIBALTL 290D OBBRAEI VD EELI OIS, T, BREHKBICE
OB BBEER, KBS, BUSLUEAESBEOLOICEMLTHAY, KlicB W THZRRM 10sec
ULoOBphHET 28, chi3Ee LTRRAIRES SR ThH 5,

4.3 Ry -0kt

(a) BEENFOHFMEROLE

Fig. 32 KR U1K ORBORBHA <7 b Ardsbbhs kS, RELEICE, ¥HHBVI1AE
RBOBMBRABEES 5, 2T THE, T5 LIMBRACONT, FRBTOFET, ERNTHIRIT
EfTo1z,

198148 7 Fi 0 & 19824 6 A OMIM T, HBICRD: M,BXY S, AHMOFAMERE MmEHOEHS
M% Fig. 31 IKRT . M, XU S, TR, 2OBMIEMEBL M, OFHKEL, UL, M, OEMII,
KEVEHETHY 2em/sec THEH S, — RS > THABO L OME BT 2HHRMBTHBLE
ABo B, BMIOEMEBLTOEHD SR, HHARIMBTHELLbH-T, HIEHMLMEME
ERBEHDOIINRLORASHTIEN, BAKOSVWTD, BENBEHOBEARRSLT, L M, @
BAE S BETHBHTELTVWALERLS, —F, SMNHHOEE#FTAE, M, BXUS, &b 70° (N
PoRHEDYEE) BET—EL TS, COKMR, COHEOERBROFARIZIE-HELTHELL
P5, BMEHEPHELTORELRZITHE LMD 5,

(b) HABLEFRHEN

BB Ui &k S B BAMET L, HEBOBNOHBICRELLOT, 2 THRBAINSHADE
LEROEROKENCE DL S HBEALERELZLTVEOD, THOLLEOBEREWRSS 20PBHMBEELL S,
ZLT, LDLERERT AL, 1BIEINBLSRRAMIT, BABANS ¥, BRINEKEME
it MAEMEB X CRE S % Fig. 32 3 XU Table 3 iTRT,

COBBICE > T, 1) KB jump 245 A 2KD intrusion, 2) BRIk 5EHNOKERHE, 3)
BROHMES A, B&U 4) HLBOBBRELS SRR ARBBEB oM, TR, ZoREER~
%

1) KB jump %45 5K D intrusion

2.1 T~ &I KK, ROBCEKARR—EOHETKED jump BEZZ LMBbh-Tky, £hidst

oo Annual

To

Frequency
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N
« M2
3 Amplitude (cmisec) «S2 sokat
2 ——,
/\ S~ o~
1 T e N
04
Sbose Kirugasa
200" Phase (°) .
ol = Nakaj 1ma
1 . i >
D Nokanoshima <
- —————————— Of f-tower .
*Tower 7
200" Orientation (°)
J e .
od Y—_—_ Shirchama Oceanographic
JASONDJFMAM)J Observatory 0 1 2 km
[ S W—
(1981 — 1982} Scale
Fig. 31 Variations in harmonic constants of Fig. 32 Stations of current observation in Tanabe
currents. Bay.
Table 3 Spaficl arrangement of the instruments.
Stations Nakajima Off-Tower N;E:LO- Kinugasa | Abose Sakai
Depth 8m 5m 10m 5m 6m 10m
Upper Instrument RCM-4 NC-2 MTCM-4| RCM-4 | RCM-4 NC-2
Measured V,D,T,S | V,D,T** V,D, T V,D,T | V,D, T | V,D, T**
items
Record 5 min 20 min 5 min 5 min 5 min 20 min
interval
Depth 23m 10m 20m 13m 16 m
Lower | Instrument RCM-4 usC RCM-4 RCM-4 RCM-4
Measured | V,D*, T,S | V,D, T** V,D, T V,D, T V,D, T
items
Record 5 min 1 min 5 min 5 min 5 min
interval
Bottom | Depth 34m 1I3m 23m 7m 16 m 19m
Observation Start 19 Nov. 20 Nowv. 19 Nov. | 17 Nov. | 18 Nov. 19 Nov.
End 21 Dec. 21 Dec. 8 Dec. 21 Dec. | 21 Dec. 8 Dec.

V ; Current velocity, D; Current direction, 7'; Water temperature, S; Salinity
* ; Direction not obtained by senser trouble.
**. Temperature was measured with the sensor which was set independently of current meter.

HAKBEERGICENICBAT R0 THAI BT ER, SEOHALEOER DO TORMTT,
KD jump Z4 -7, &I, Fig.33 pobd s kS, RH4HRHITE- 2 b D3, HHIKd
B O PICERRAZRTHBAOKNSEEL, $2KEOD jump BRI IFEB{NTEY, TOTH
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—3 l0cm/sec N

Dec.
1 2 3 4 5 6 l
.7
1/\},_\’\‘"“0“‘“0
16

[W_ Abose /

19m/sec

Surface
—
10cm/sec
el

Kinugasa Bottom

16
20 5\‘
: Nakanoshima
16
2 \
f\JWV\wr““
16

Fig. 33 Series of temperature jump and current Fig. 34 Current vectors measured at 00h 00m,
reduced by water intrusion in Tanabe Bay. 2 Dec., 1981.

ABHIBC L7, COXH KB jump LFHEOHMI, BNLSEOBMUTHEHETHY, BD
JHMTHEL B, THb B, intrusion BEOLSBOBEMICIE > THERICES, JMTREENK
DHMHE->TWB, LkdoT, KEMICEOTRE LB RRMEI L, BHD SO intrusion £ 5
PELRAMT CLOTERFHRBEI LTI &L,

2) BiEICk 3 BHOKTFER

ARAEBRBELL-T, LHOBHROKRE LS BEHEN6ABRMENTED, RICHBIZERK
EHREBEH->TET I, &1, 12H1~2Bitid, BEBRAKICET 3RAEEL 19m/sec itd
BAY, WRBCIIBADOE ST, 10cm/sec Y LIcRsROEABREL, 12A2 BT, &R TRAR
EREEBEINS, Fig. 34 T, £0LEOHMNDOAFERT, Chitid 20cm/sec BT RMBS SN,
EEEOHENY TR, BATKEHELY OBREBBRINTVE L LMD, ZhitdLTE
BT, RICE 2HMNICE > THEN? PAVRBTFHRCHNTNS ECARBN, TNTHRRIGE
HLTWABARMPREETE, BEEORRHEH) OBERBRLO s LfNERL TV D, 1, KET
RHRBEHOZBEAEBEVOT, WEINHRBEIBOLEES T TERLD LERICE>THBEDLSL
hisin,

3) BAOERE X CERS

RSB Y EHEOTHRERABFLCEES ¥ (K, 0, My, S, BIU M) LfafigRkol, £
O35, BRIKBBEROSE% Fig. 35 IKRT, CHIZAMSLBIINEP -/ L O Fig. 34 T, £0ON
2= BELBTVE, COBHE, BANBOFYRE 45m/sec T, 1282 BO0ROHI/STHY, &
HRBEEAEEUDP -7, —F, COHMOERIZSMKkE LTH 4cm/sec T, 12/ 2 H 0K DOFELD#HL/S
THBH, LOTEMDL, BHEMARYy —VOEBICONTHRA K i, EREEELTRICK->THE
BIhsbDLBbh3,

WiC, WHIKDOOTIE, TRTOHMEBFICENT M, FRBRRLIL >TEY, TOKREIZLPK
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» 2cm/sec BETH-T, *1,
Fig. 36 »o¥obii Lok, EOT
13, MRERSPEYRTECT, EER
Wik, BRATRBRERICE>TH
Bo BB, —RICIIHBBED X S 8B
HIBE TR, SRRy RERL
BETICEBEZI LN BH, Bz
DbDOPMBTH 57, ThidFHE
TRV DOELEBbNh 3,

4) HAEOBKRE

WiB=r — v OEEILEWTT TR
Bte ki, MBEITIE 2min B
HOBBRBSERT S L3, REH
ORE,PLLVUMTH B, BHFHER
FHF T L A HROBBICEVTOH
BEAHMREET 220X S KRBORK
BESEMIh T3, £LT, B
BOEBICOWTOBRAITEVTSH,
TRTOHET, KBAMiICERL
LORMOBHHEBRHIN TS,
THREEOX ) IKERTFET LD
TRV, BRI, 10cm/sec
ULDEEAHDDT, HhOBHHH
ABEATR, FHEREOPOEELRE
FELEDTV D, BFPRBEOEKE
KBNT, 2O HEIRBORTH
HRBETHAZLRVIZTTHARN
M, EEBICBNTS, WHEOS K
BOEROUV LD -TWB LEED
hz,

4.4 ERAMEBHOEE

Wi Lrck 9 ik, HAETIRERE
BUCTENKEN3I~4BH50M27
~0HDOHETRETAREDHBC
EMBRSNTING, CORRIL, W
POSEICH T TOWRROERIDERN
KRBECEDANEEZLSNTN B,
EMRTOLOREORPOEBHS
DERK, ISCIAAED LS B
WKE U BBNEOEBZ2ED LS T
RFBEOPETZ -T2 EIKRBKRAOW
AMEU,

—%, BOBEGENRRKETR,

Wind
NNW
4.5m/sec

Fig. 35 Residual currents observed from Nov. to Dec.,
1981 in Tanabe Bay.

M2

surfoce (7
Y

Bottom

Fig. 36 Tidal ellipses of M,-component observed from Nov.
to Dec., 1981.
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A ZICHFET 5 oceanic front iTI0HHABOHESS Sh, THiC >0 TIIHAEDOKEEEP FAUL%ER
ORMEBH L OR/EBFE LB ONTHEY, LhL, HEEBIKOVTRIZEAEHShlT L3R
{, BicEficbz 3 HIBOHIII,

ABHHRCEOT, ENMOKEF -2 8800l &3, &5 UAEIRE L ERIcB Y 2 R0
ERPEGORKEMS LTRETH S, UTTH, BohEMORMEKET -2 2AVT, APE LTHE
5108 B OWBEB £ xR & UTHIBIFET - ERITOV TR S,

(a) W, BE, KLk L UKEBOEEL

BT T — 2 OB, 198147 B 5 19826 HETO 1 ¥ 5ETH %, Fig. 37 KBS M- Hik,
Kig FFALEEBME), RE EIEL) BIOKE (GEFHERER  AERER) O£EE(ER
T HPiKi3, SRMOEHEZRET DL, 87 -2 225HMOBHFH LI LONHRIATHE,
ZOEPODODB XK, fHifi QSHEBEHTFHE) OEHIIEMEBLTMEL, 10cm/sec EBAL 5T
ERBTHB, 0HDOHBICHEER - BHAL TV ALY, ThZER Q2BELU24%5) OFEIKLS
bDTHB, £ Scm/sec YU LDFEIBRE 722, RADS4ARPYTHES SN BN, K]
BMTRULEEI I, Z0OHEZ, ROEHFICH Sm/sec Y EDRAMOE—~ 7 BB LTEY, BRMBILEHD
ZAHMEMAIGRNATH > 120 —F, BBIOHEAIROEICE, KREBWE TR sE@ABH Y, DiT
POEHUTORAKED jump &Z—HE LTS, LA, KE®D jump BEHPICOBTRLL X I ITK
RORFOE— 7 L LVHIEHS bhibh s, WETEDRTII/AKED jump iICHED jump XS5
EDBHEINTVAY, ZOHED jump FEME (1 HHLUA) KBb30T, 2SHEFEHINRER
BEhIZEEEIBHTHEN,

400
cm

M A Water level 360

cm/sec

8
0

320

9

. ,\,\\R,\ Water temperature )
® 7 W

Jul.  Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun.

Fig. 37 Records of water level, current, wind and water temperature (25 hour running mean)
measured from July, 1981 to June, 1982.

(b) 4EMF—2DARY BT

EEEBLTONE, RS, KISIOKEOEHRAMEENSOKREIERHNT EDII, SFEHD
v —z~y b NERELUERE Fig 38 IKRT, HEBLUREIOVTE, BABIOSERONEE
BT, ThZPhOTRES B LUONERSIORMCHRLTRLTH S, HARJ britid, 2
BEAMICE -7 BADNTNE, 205 BbEFEL O, KETIIEAMNI~6H, 10~118H5XV234H,
AL Ci37H, KETII8H, BHTHY, BRAETHESI~THBIU2W0HTH %,

T, ChoDARY P AKELTR, AM4HEE 7THHERBSICIOMANRICHKELTE -7 8
HET B, —BHICE, 45207 BEHEVS ARRERARC BT 2 RBRAEROLBRMTH 2,
%z, 1080H &9 RMELMEHAECHFEET 5 oceanic front DEBIDF 4 225 -V ThH b, L
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4 10
.§10 (1)
= 0%
g Jo 3 05 190 70 32
£ Current s g
£10° 4 Longshore 410 o
= © 0.0
3 [}
5 So
© -w‘§ 5
% £
§ © 00
°
£ 410° § Frequency cph
&2 § Fig. 39 Coherence between water temperature and
Kl g current.
4 1102 (1) Longshore current,
E (2) Offshore current.
o
g HBoT, TNOORABHETOEEHBLOMED
BESMEL DT, UTTR, ChoEEH
HOHBERIFERS 5,
(c) i & /KiE D BT
= WEEAKE, & IKHEOIERLKMED jump &
£ OB, Fig.37 THEDED, Bo%bhLi
H PoloDT, ZOMEESBLDIEMT -2 %
E BOTHELH L KBOLHO 2 € -1 ¥ &K
- DI HER%E Fig. 39 1GR9, chickhid, ¥
§ 1 oIS L KBOBWT, 3~4H, THB
10 16% o 1'03 n 1‘0-2 ' 101 S UI9H DAY THESERME N C LB8b 5,
Frequency cph —%, WERSEKEOH TR, 13ABXUI8H
Y. >
Fig. 38 Power spectra of water level, current, Dﬁﬁ??ﬁﬁéﬁ%b\c Hﬁﬁﬁﬁéﬁﬁ‘ ARSI E
wind and water temperature from July, WC, KBEHBEOHVCAMBRE LR, £
1981 to June, 1982. Figures indicate the A 22y = VBIOKBOEZMAMBRIZI TS
periods of spectral peaks in days. ZEBBADLNTWBEEELZ LN,

EE® 5, BlgcokBEGILEONEK
BRORERZOLRHEUMELLTI~4H, T~8HBIUVIS~I6H &S BHRELB TS, THhbd
OEBERMMEE, SROMHNEKE L ORBEBRITS SRS SRR EANE 30 X —FT 3,
L7 T, 3K, KEOD jump & LTRASKTWHRR, RBOXHE bHEBHEELTHHT LS
bbb,

Fig. 37 RSN B KBADHBEEADL O DD B LS iIC, RBEOEBIILERBHICEETH 2, T2, —BH
i€, REOEMAAMIZ, EHRELHTR 4~ BHETE, LtB-T, FEEOHBELBHicHE~D
W, S5 CEBHBICEEDEEZ NS,

(d) sk & Mo & OOkbL & DA

BEHROLHHIZ, RREICBVT, KBEBUMAICS, BREPKMOEHEBEEL TS, TR, Bl
BLUKMLOEE S, EHELOBERELTWA0OPEAS10i, Fig.40 DL S5 BHIBEKREEEL
THBEBITET - 122,
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Input Response tunction Output 1.0
Iwuter Level: Xi(t), Sn(t) H Hi (1) ® 1 36D M
; 205
I Wind T X2 (), Szz(i—)H Hz (f) ':, 7 “—‘_LL
Fig. 40 Two-input linear system for cross-corre- § 00 I
lation analysis. % '165'1 a2 (2)
S 05
K]
4 00 rrrrrm g,
BEZEEL, BEKMEHEELIEIHNS, Frequency cph
WEOMICRHEMERHS L LT, ISIKEEBHE  Fig. 41 Partial coherences among longshore current,
BRETHsEThI, AHSHOMBEDHKI I, water level and offshore wind. Figures
Rae—VVATHARBLENTE S, &2, show the period of high coherency in days.
IKELE x,(1) &, AEEW (o) & MO € — 8 g;;‘o eve
vy R rha(f) B, RATEHRIN S, ’
1862 (HI?
2 L T PP 5
Tha 1= 5 NS ®

T T S1y,2 8112 BEU S, 1E, ThENKRATRENS,
Sxy,z=su(1_sszZy/szley>
S11,2=81u(1-r}2) )
Syy.2=Syy(l_sz)

122U, Sim id, A=t (n=m), E1B7 R (n3xm) A=Y Lo, ri, BEEOEH# LS IE—V Y
ATH5,

BHICY - TR, REBIUREOEHRS L UT, BRETRMERS, HETRITHRRSZRBAEY,
ZO¥R%E Fig. 41 ITRT, 7, AireHEOREEL 2L, FAW3.6HBXU9.8A CHADHBESES,
HICEM3.6ATE, Rt — LY ADEIR0.5EME 5, —F, RELHEOM TR, BAMKHD»510%H
Kb TRie S ABICHERA 505,

AERMICAIBE, KLk, REOHHEE OHBEHRE, UL, 9.8HEL3.6HORMTR, &
HEKELEDRIEIR, WEEREEOZNKERTEEDTH S, DL LR, 9.838BLUI.HOFMT
13, Ma3BERE RiCk > THENRERI W AN S, BAE»SBNHHTRE L CHABIRAT
{BE3BUBNED2BOBNBEEL T A LEBRLTOLISDEER OGNS, LItM->T, COK
IR HEICE-T, BIEBNEDPOZILHBOKREI D, HIBEERMT I ENTEELED
ha, 4%, FEBDBROSMENEZRBLU TR ZEDL L LI, NEORRERNLE LORIEEHK
HUT, CORPTHICEY 2 MEXHOWHMERETINETHA,

4.5 FEHERLEITr—AOHEH

BHER 5y -V ORFREEFE B dIC, BEEAREHORET - 205, 1y AOBBHPEERDI,
FAgkic, B &I, KEBXOKEOZELBHFELT, ThThOBMHEME KB LSO, Fig. 42
THb, COHBE, BESEEESEAE O HEE 10m it 2EAE KIBEERSTOLBEARE
BOREOZBRTHELLLDTHY, SSIKBRBERAMEH LA UMNBETEANINIbDTH S,

WEOEMELORHMIZ, 7, £PKREL, BEHMIKRBL, Lhrd, TOHFABEELTHELET
H5b, £Mwcid, HIKiC Sem/sec Y LOHNBSEET 53, Eilicis, BEEEAIC 2cm/sec LT O#fh
LK, SIABIU4ARERNET, BEALEBELTVS, £UT, K, 313, BBOSEROE
MIZ—B LT3, BEMICOAE, BABKEORNIZ, £FHE U THIRIT 1 cm/sec THITHAL
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L e e e e A e
1020 \/‘_/_,V\_,_\
1o0F AP (mb)

S.L.(cm)

ol
3| Current (coysec) ..

Jul. Aug. Sep. Oct: Now. Dac. Jon. Fab. Mar. Apr. May. Jun. Fig. 43 Mareogram of storm surges and induced os-
cillations at Shirahama. Typhoon situation
A: Landed at Shionomisaki 18 h25m

B: Landed again at Osaka 23 h00 m

C: Landed at Shirahama 06 h40 m

D: Along a track to NE off 300km of
Shionomisaki

Fig. 42 Annual variations in atmospheric
pressure, sea level, current, wind and
water temperature in Tanabe Bay.

THY, ThIEMY dom/sec O—FERPOEHBER TV B LRGN B, £5Lkcs%, 3ANHK
BOT, HAB—HHKELS B R -T0ELENHLNEY, ChBLOBARMZIORERS»S
Lhigi,

—H, WA OBROEZEICOVTE, BERVT, TXT—EBHOEBHEINEBL, L%
O, RhoMMEThTNE, a3, ROEBEHICENTIE, 2MiTi3itFED Sm/sec L
EOHE, THCRHEEED 1m/sec UTOBMA, 4ABL09 HicBas¥EL, Hiheomhsk
< b ERMAIH LTRERHFRICK 90° OFREhsEERIATHEL S cBbhE, chid
Ekman ORZEHKBHE 13, £LENOBEMTH S, RIBOBRBROREDTORBEEICIEET 20
PHLNLL, Ldd, 3ANHICEI2HIOEBAS LR LTR, RECOSZNILHIET 2EBASL
EHDIBLEMTES, Lich-T, HhOBHEMICBE LTI, ROEEsBEbASWLEbh 3,

46 REH%

HABABIC B 2 HLORERSLR, 1) AL BRAECIAHY, 2) BELRCL 28N, LU
3) ROMOKNMEBRTHS, TR, BAMPMACTERINEARSLRELEROBITERICE
BT, FhoOHMEER~E,

(2) BEA:&AE O K H)

FEAMET L 2B EERT 5 CORRLBI 2 BHOEHEMES 5 &, Fig.43 OLS5ITROD
4002~ BERTBESTH S, THbDB, a) 1972469 HI16H, Wilic LU ERT2080 L &
I, BREERICH Omin AMOKUEBHBEETSH > oht, BRERERR, RAKE->THERILE
NERALOBREE S 50 5 EH 8 min OKMEBHBEEICEDbNL, b) 72, 197949 A30H, BF
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Fig. 44 Storm surge and currents caused by Typhoon 8219.
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Fig. 45 Amplitude spectra of water level and Fig. 46 Amplitude spectra of water level and
current at approaching stage of Typhoon current after landing of Typhoon 8219
8219 in Tanabe Bay. in Tanabe Bay.
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Fig. 47 Amplitude spectra of wind speed at
Shirahama caused Typhoon 8219.

Fig. 48 Amplitude spectra of atomospheric pressure
at Egawa observed during Typhoon 8219.
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Fig. 49 Amplitude spectra of water level in and around Tanabe Bay.
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