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Statistics on Wind-Induced Coastal Currents along the
East Coast of the Oshima Peninsula

Kiyotaka Onrant® and Takashi Murakamr®

Abstract

Observations of coastal currents have been conducted as a part of an investigation to
study the upwelling processes along the Oshima Peninsula in southern Hokkaido, Japan.
Two current-meters were moored to a suspending rope of a large trap-net, 1.1 km offshore of
Kinaoshi between May to December in 1984 and 1985. Instrument locations were —6m
and —41 m below the surface so as to be above and below the seasonal pycnocline, respective-
ly.

The velocity of the rapid currents which accompany the coastal upwelling, increases to
more than 50 and up to 80 cm/sec during strong southeasterly winds blowing in the stratified
season, though 759, of all measurements recorded less than 20 cm/sec. The major compo-
nents of tidal current estimated by harmonic analysis are less than 10 cm/sec in this region.

Southeastward rapid currents which are contrary to the wind vector are formed in the
lower layer soon after and during the occurrence of a southeasterly wind. On the other hand,
currents in the upper layer begin to flow down wind at the beginning of a wind, and then flow
contrary to the wind.

Changes in the direction of the rapid coastal currents are caused by changes in strong
wind direction, therefore northwestward currents are frequent during monsoon bursts in the
cold season, however current flow direction in the upper and lower layers are the same, since
the seasonal pycnocline is destroyed by convectional mixing.

T L ® I

TEEEEYEEROBLUEALEBABCELIRETREL 2 bEEMAEIE T h TR
B, FETRIVI7RRE2TOEBLEARLY, BREPCIEE DEBERBRIBEINT
Wh, BEFBIZhOLOBED, BLELTALIBECRARCL - THEEIRLY, TEBHILT
CORBEABBREOS D LA BRINCEBL

Tz,

KE-HO? RCoBRBCLELEEL2RREAOBAEE,S, BRASAKEHE-LEIK
BHBEPBRELTVD I ERRL, BCBRI TSR L - TARERD Z ERERL TV,
AKEXNOOREBAPEDO —RLE LT ->LEHRAKOKBEYEICFIALES X 5 AEBK
BEOMEL, B> TARIhIEHAFOEREATT I LAENE LTV, RERCHE

R FKELRBIFY - IRFHRE .
(Laboratory of Oceanography and Meteorology, Faculty of Fishertes, Hokkaido University)



K- HE: BEFBHEROBERN

BRELHREATHIRCEERTIIFECTh D, LBBRERER LAKEROBENERO—MLEE
CRE, RE - HEYc@®EIhTVv5,

AR % & AR R

EEMEECEUMFO 1984 ES AI9AMH 12 A 12 FCL, 1985FE5 12612 A
IBHETO2HERICHI-»T, £ 1RCRTIEEFTE R F MO FAE it 1.1 km, K 60m
DOHECHRBELCHA2EEMLFAEL TR L T- 7, HEHCENEATHRET NC-ITHR
(B LA ad®) 2852 FH L, METORBIEROEEFF RO O R/IZE 9 &
(= + =OEM) CEFEMAMLTELER, H2mOBEVEY LR EFLH 10m ORRIZE
TR L 0 20m Bl FBEL 7 2 2 FTICE O, TR TRETF L —6m & —41lm D XL
EEA R T L, ABTEBIERLFTCREIRTVHDT, BRACHT580E I
LEbh,

WOEE O HELTTHE 7B 20 A & SRt 5 0, AMOKERKA 30 B ¥ CREFAERD
T, BEEEOTHIB AYERE LT, RHOBMEEICHEH 2B L TBELCEBREY,
BHREAYTHR LK, FROBHEBCERTT5 L5 LTCXKABME R ICIE S D, HIES
R H 1984 E—6mEL72.9 0, —41m % 202 H, 19854 —6m & 203.2 H, —41 m /&
2033 ATH 5B,

B oIS 20 SR &0 3 SO FEHRRE LA L 5 360" TR TH 5, £
FMOBEREZEFTBEWNOGRORSRZ tAEhb®T, AT 4 92 84X 7516 LTE
2RI T, Moo AEHENERUL, BROKREEL@EEDN7 FATERLTH D, 310°
T OKRENE, BILE:SBABRICELIBEROEFRETREIFTMLTRL TV 5, 2O HMICES
BAEBSYERRBICRRER YA L SR2DORHELLATH S,

FORRIhBR LTI~ L&A B L CEET S &

O HhoFARBRFCE > FEARE L, AAROECTASBK B I » THREEL TV 5,

@ HETAIECHEIE, FEEIIR ARSI LT T TV B,

FUNKA BAY

NUKIRETSU 8.~

] AN )
4 o

OSHAMANEE il i Q b

R S
ey

I3
{ BSARY R
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Fig. 2-1. Time series of wind vectors at Oshamanbe and Urakawa, and current vectors at —6
m and —41m at Kinaoshi in 1984 and 1985 (Fig. 2-2). Vector direction of 310° T is
parallel to the coastline of the Oshima Peninsula.
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ERVCERHLBEA TV, FEEHT I HACIEEST T 0, 850 F— 41 m B TIELH 35.1%
L 50.3% B o T b, WTFhoH T BARORNOEE O&FH LKk 80~90%
BEDTWT, BERKTEEZD L VCEERBRCB - TR TWbZ bbb b,

FEMIeOWTR2 &, SFE I —6m ERER\T, W d 10 cm/sec il D ME I S 5R
EEAH D, —41 m BTiX 5 em/sec KGOS —6 m FICHA~THEIZE L, 20 cm/sec A D SARE
11784 £~ 6m I 73.9%, —41miE 75%, 854E—6m B 74.3%, —4lm F 742% L BRHEO
3/4 % 5%, BEIBEROELHEBIRE S 2%, B RS &, MFE & b ITH 20 om/sec
FREEDOFEIT 64.6~69.1% & T2 52, WTFhoRHS - 6mEL —4lnBOHERRCEET
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Table 2-1. Statistics of the raw value of current measurement in the directions of each
quadrant.

1984 4 1519~720 | II 7.21~10.10 |III 10.11~12.12
Quadrant Depth —6m —4lm| —6m —4lm| —6m —4lm
Max 481 608 | 628 704 | 647 6238
Speed Mean 153 147 | 183 209 | 181 16.9
poasen) S.D. 80 95| 101 135| 98 117
8]?; ;;;Li Total Distance | 383.4 566.2 | 849.3 799.4 | 430.7 4214
(km) Number of days 29.0 44.6 53.9 44.2 27.5 28.8
Daily mean Dist. 132 127 | 1568 181 1566 146
Max 163 252 | 386 577 | BT 481
Speed Mean 78 75| 139 121 158 122
K &%;%’) D S.D. 3.1 49 7.7 79 | 105 8.6
2]‘_3;?;; igi’ “Total Distance 24 638 | 1315 3052 | 2674 2498
(km) Number of days 0.4 9.8 10.9 29.1 19.6 23.6
Daily mean Dist. 6.7 6.5 12.0 10.5 13.6 10.6
Max 2933 239 | 475 316 | 239 360
Speed Mean 7.6 4.8 9.8 6.6 8.8 6.8
OFF Sl D D, 37 - 27| 53 36| 36 36
3]5”12; ffe Total Distance 216 179 | 677 211 | 609 259
(km) Number of days 3.3 4.3 8.0 3.7 8.0 44
Daily mean Dist. 6.6 41 85 5.7 7.6 5.9
Max 246 182 | 246 265 | 487 322
Speed Mean 6.8 438 8.9 6.4 8.8 6.6
ON(glfI{)sg% D. SD. 3.3 25 41 3.6 45 3.4
1]7)518;12]32 Total Distance 80 129 | 403 150 | 451 255
(km) Number of days 14 3.1 5.2 2.7 5.9 4.5
Daily mean Dist. 5.8 42 7.7 5.5 7.6 5.7
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20 om/sec & % B W ALE T HICIE—6m TR & b 20% £ b o ¥ 7245, A ik SE,
ESE # T F &3 2 FLUEE T T, RAREL 50 cm/sec iz TV 5, —41mETHRE
kRic SE & E 70 &35 FLEIGE VA AR bh, 84 F T 55 cm/sec &l BiEH A AT
T3, AEEGHE R DI, NW EEHAETEFBEIEI G5,

IT #3320 cm/sec ¥k 2 A AR 0 1/3 FBECEEINT 5 25, 25 cm/sec LA Eofiiit 1
HRBEERE L DBLUMCEFLTAECTNT, HEED—6mBEL D b -4l mBEORAFED
FHKREL, B EDEE TIcm/sec ITFHE L T 5, 84 FIZITF LB L BB L b FEE XD
NOEHEETEUTE D, BRMEIZ50cm/sec BERZEL T 5, 85 FETIERERE L -4l m E
THTMPCAEL TV DDATEILIHERID D,

II1 #3-Ci3 20 em/sec Ak 2 A iALiE 1/6 BE I H O AT 5 43, e 308 o 58 2\ 1880
T %, 30cm/sec X B WAL SLHE Al mPECRTEILESS8Y, X LFRE21% Th 5

Table 2-2
1985 4 I512~720 | II 7.21~10.10 |III 10.11~12.13
Quadrant Depth —6m —4lm| —6m —4lm| —6m —41lm
Max 67.8 462 | 736 793 | 691 628
Speed Mean 157 158 | 195 226 | 145 126
E(chnlé_seﬁ)ir. S.D. 80 100 108 153 85 9.4
8]?;5;111705; Total Distance 7295  607.6 | 1049.3 962.3 | 4434 2443
(km) Number of days 537 446 | 624 492 | 355 224
Daily mean Dist. 13.6 13.6 16.8 19.6 12.5 10.9
Max 239 373 | 239 303| 640 589
Speed Mean 75 78| 100 79| 192 138
g SD. 33 59 49 49| 130 103
2%?;; fﬁ’ Total Distance 249 1067 | 203 996 | 2810 3840
(km) Number of days 3.8 15.9 2.4 14.6 17.0 32.3
Daily mean Dist. 6.5 6.7 86 68| 165 119
Max 386 195 | 9284 201 | 182 195
Speed Mean 7.1 4.4 10.7 6.0 8.6 5.7
OFF B S.D. 40 20 46 30| 27 25
3D515st; I?ci Total Distance 932 131 | 425 208 | 474 156
(km) Number of days 3.8 3.5 4.6 4.0 6.4 3.2
Daily mean Dist. 6.1 3.8 9.3 5.2 74 4.9
Max 277 220 | 456 220 | 188 182
Speed Mean 7.1 45 8.9 5.8 8.2 6.0
ON(gﬁgﬁ% D SD. 33 24 53 30| 28 24
117)?;;?123" Total Distance 383 124 | 203 203 | 265 240
(km) Number of days 6.3 3.2 2.7 4.1 3.7 4.7
Daily mean Dist. 6.1 3.9 7.6 5.0 7.1 5.1
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Fig. 4. Percent of wind directions and wind force classes during each period.
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Fig. 5. Power spectra and coherence for the alongshore component of the currents and the
winds.
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Fig. 6. Time series of current vectors shorter than or equal to the period of diurnal tide.
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Fig. 7. Percent of directions and speed of the short period-currents during each observed
period.
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Fig.8. An example of tidal ellipse.
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EXIET A2t — VY AREL, 7x2—AD—HLLARI PAEC—I2BFEETHLERERE
bETEERTS L, BAMANNTOERMTESTHRIL » TERIhIL D LYK IS,

HEAEROOFOR « KOS

HREASBHLTOERHEBRICSWT, H2RLA L RE-RRBOMTELE 3 RIRT,
FEORAMEIEAECEY TS L5k ERfEL Roh 54, Z OfE 25 REBETHEL
LORETHBELL, LT LIEBRIC IO I S ERPFELIL I LE2RL T A TR,
OB KMBEITE 2 ROEAEOFEHIERY LE - T 50, FHHE L LTidvThbhal,

Table 3-1. Statistics of the short period-current in the directions of each quadrant.
1984 £ 1519~720 | II 7.21~10.10 |III 10.11~12.12
Quadrant Depth —6m —4lm| -6m —4lm| —~6m —4lm
Max 267  22.9 364 339 | 312 340
Speed Mean 6.5 5.6 8.4 6.7 8.0 6.9
E(S‘:;“Iésef))ir S.D. 44 3.7 5.6 44 49 44
83." ~175° Total Distance 59.1 997 | 1884 1573 | 1270 1272
1stance
(km) Number of days 10.5 20.8 26.1 27.1 18.4 21.2
Daily mean Dist. 5.6 4.8 7.2 5.8 6.9 6.0
Max 300 213 379 326 | 406  56.7
Speed Mean 6.6 5.6 8.1 6.7 7.7 7.1
IJ%E?D S.D. 43 3.7 5.6 44 52 49
2]"55.°~355° Total Distance 549 981 | 1816 1548 | 1267 1297
1stance
(km) Number of days 9.7 20.2 26.0 26.9 19.0 21.3
Daily mean Dist. 5.7 4.8 7.0 5.8 6.7 6.1
Max 157 180 368 248 | 253 270
Speed Mean 5.0 38 6.0 4.5 6.3 4.8
OFF S b SD. 30 25 41 32] 39 34
31?21;; Iﬁi Total Distance 304 320 | 659 492 | 672 390
(km) Number of days 7.1 9.9 12.7 12.5 12.3 9.4
Daily mean Dist. 43 32 5.2 3.9 5.5 4.2
Max 238 155 353 242 | 313 260
Speed Mean 5.6 3.9 6.5 4.7 6.6 438
ofggﬁD S.D. 3.7 23 49 3.4 44 3.4
117)?8;12“‘?2 Total Distance 335 350 | 753 538 | 653 402
(km) Number of days 6.9 10.5 13.4 13.2 115 9.7
Daily mean Dist. 4.8 33 5.6 4.2 5.7 4.1
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Table 3-2

1985 4 I512~720 | II 7.21~10.10 |III 10.11~12.13
Quadrant Depth —6m —4lm| —6m —41m| —6m —4lm
Max 385 371 | 321 254 | 328 317
Speed Mean 6.5 5.2 8.6 6.9 8.3 7.3
poafsen) S.D. 42 36| 52 46| 58 48
83;;3111705; Total Distance 1110 1015 | 1828 1401 | 160.6 1433
(km) Number of days 19.7 22.6 24.6 23.6 22.5 22.8
Daily mean Dist. 5.6 45 7.4 5.9 7.1 6.3
Max 356 202 | 582 270 354 315
Speed Mean 6.3 5.0 8.3 6.3 8.9 78
cATe) SD. 41 31| 58 42| 58 52
21?)?5;13;32 Total Distance 106.7 1004 | 1719 1370 | 1574 1444
(km) Number of days 19.5 23.4 24.1 25.4 20.5 21.4
Daily mean Dist. 5.5 43 7.1 5.4 .7 6.7
Max 233 213 ] 257 349 | 340 189
Speed Mean 5.5 3.3 5.7 4.9 5.2 42
OFF SO D SD. 32 23| 37 35| 36 271
%’it‘;fci Total Distance 66.6 295 | 60.6 476 | 464 344
(km) Number of days 14.0 10.2 12.3 11.4 10.4 9.6
Daily mean Dist. 4.8 2.9 4.9 4.2 4.5 3.6
Max 253 235 | 368 263 | 23 213
Speed Mean 5.4 35 6.4 48 5.7 4.7
ON o) S.D. 35 22| 48 30| 36 30
151;;322 Total Distance 683 349 | 657 536 | 446 354
(km) Number of days 14.6 11.5 11.9 12.9 9.0 8.7
Daily mean Dist. 4.7 3.0 5.5 4.1 4.9 4.1
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Bh, F2ROFRAED L 5 KERFY XL, BRBVCOBEDOFHRE I,
HILHHBOERCH S, thbOBRIERAYEHROF 5B BRTH S - L2 ER
LTW3H, EEORICHESTLHES NI V0T, MARCIBRIC L » CERE I hicFnic
BENTHMEL 85,

WFRIZLTh,
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A—6mBELHIKECHEERL, YHAIKKIAEE 55, —BICEERE L T\ 280 CTKFER
EPRITTECRCEAT 256, BEEBAYRCLTW3LE16h30, ZoBRATR2R
EoLZOERLHBLRTW WD T, EEOHHIKERABAOREIRLER . LHLE
B YRENRL-Y, RAXELTSHE, BR»LATINTWAETEMRE, @4
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Table 4. Frequency of the current speed differences between —6 m and —41m
in each observed period. A sign of rotation is represented by a view point
from the coast to offshore.

ESAN Shear (©)) KAYABE Shear ({P)

a b c d e f

Pattern —6m — — — — — -

1984 I cm/sec

N=2449 50< 0 0(1) 0 0 0 0
Max. Val. 3050 0.7 1.9 0 0 o(1) 06
52 cm/sec 20<30 35 5.0 0 0 0.1 2.5
1400 10<20 13.5 9.6 0.2 0.1 1.2 115
II 50 0 14 0 0 1.2 0.2
N=5499 30 0.7 10.1 0.2 0(1) 32 3.1
73 cm/sec 20 4.2 13.2 0.9 0.1 2.6 5.0
319 10 9.5 14.1 2.6 1.3 2.3 12.9
II1 50 0 0.4 0 0 0.4 0.1
N=4391 30 0.8 15 0 0.4 1.2 0.7
66 cm/sec 20 2.0 3.8 0.5 1.0 1.5 2.8
3200 10 11.9 13.1 49 44 48 10.9

1985 1 50 0(1) 0.1 0 0 0 0
N=4891 30 0.8 3.8 0 0 0.8 0.3
64 cm/sec 20 2.5 9.4 0 0 1.9 3.3
135° 10 10.2 19.7 0.1 0.1 5.4 12.9
II 50 0(1) 0.5 0 0 0.4 0.2
N=5220 30 1.6 45 0 0 0.5 3.6
78 cm/sec 20 3.9 9.0 0.1 0(2) 1.2 6.5
315° 10 12.8 12.1 0.3 0.2 2.3 13.9

1 50 0(2) 0.2 0 0(2) 0.1 0
N=4524 30 0.7 3.3 0.3 0.7 0.3 0.3
75 cm/sec 20 2.7 11.4 14 15 1.3 2.2
288° 10 14.5 19.0 4.0 5.7 3.9 7.5
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RDAZ =V DT —RZ P ADREIZEOHBEHAEYZ MM I OWTEH L, BHRTHEL
RILTRT, SHEFORAMEE, EROMCRINS XS5, WTFhd 50cm/sec Kz TV T,
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I Ted, Lol Thicik b0 cm/sec ¥ T EEERE LD 055,

REBHBHEFIC Y 7 —BABREND Z L1, —BRACKKELTHEVHEROBE T, Hist
DEEEWOWREN AL SR HERE LN, Mo—ECRYEHRLEOETOEL Y % -
Tuwb,

RhOMESHOFBIZ O HSDOLZDEHEASIRATHEDOT, v 7 —BHOEDMHEITR
dbhigwh, RACEHREMOEEAR L RD S &, FERMOER 6 m, KRk 7—=7

n T om/ses T B, B v, WA 2 LB L, BEAEAR: | 2|
% }:2.2 %102 sec~!
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