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Westward Inflow of the Coastal Oyashio Water
into the Tsugaru Strait

Kiyotaka OnTANT*

Abstract

The mean sea level of the Japan Sea is higher than that of the Pacific Ocean around the
Tsugaru Strait. Accordingly, a major part of volume transport of the Tsushima Warm
Current, a current which originates from the East China Sea and flows along the northwest
coast of Honshu island, flows into the Tsugaru Strait in the direction of the Pacific Ocean and
is known as the Tsugaru Warm Current. Seasonal variations in the sea level along the coast
of Japan Sea is great, thus the mean sea level difference between both sides of the strait is
large in autumn (35 cm) and small in early spring (16 cm). However, the tidal range of the
Pacific Ocean is in excess of 100 cm while that of the Japan Sea is below 22 cm, therefore a
westward flow through the strait is usually generated for only a short period of higher high
tide during the diurnal inequality in the low mean sea level season.

In 1984, however, the Coastal Oyashio Water flowing from the Okohtsk Sea along the
Pacific coast of Hokkaido island arrived at the northwestern part of the Tsugaru Strait from
February to June. The Coastal Oyashio Water is extremely cold and is less saline because
it is comprised of melted drift ice which has flowed through the southern passes of the Kuril
Islands chain. Thus, the sea temperature at Shiriuchi dropped extraordinarily and this low
temperature condition continued throghout spring. This change in the sea condition
influenced the production of algae and fishery production.

An anomalistic westward inflow of the Coastal Oyashio Water into the Tsugaru Strait
in 1984 is attributed to the lowering of the mean sea level of the Japan Sea which consequent-
ly resulted in the reduction of water column of the Tsushima Warm Current due to unusual
winter cooling.
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Fig. 1. Vertical Profiles of temperature and
horizontal distribution of temperature at
the depth of 30 m in the Tsugaru Straits.
The area lower than 3°C indicates the
Coastal Oyashio Water, and higher than
6°C indicates the Tsugaru Warm Current.
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Fig. 3. Yearly changes of daily minimum temperature at Shiriuchi.
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Date (JST) : 1983. 5. 10 Date (JST) : 1984. 5. 2
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Photograph. NOAA-8 stellite images 1317 JST 10 May 1983 and 0729 JST 20 May 1984
showing the Oyashio (white area), the Kroshio Warm Ring (black) and the Tsugaru Warm
Current (thin black). In 1984, the Tsugaru Warm Current along the coast of Hokkaido in
the Tsugaru Strait and along the east coast of Honshu is covered by the Coastal Oyashio
Water.
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Fig. 4. Longterm averaged monthly mean sea level at the tidal stations along the Japan Sea
coast and the Pacific around the Tsugaru Straits.
FK: Fukaura, OG: Oga, WN: Wakkanai, MN : Muroran, UK : Urakawa, TK : Tokachi,
HS: Hanasaki, HH : Hachinohe
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Fig. 5. Year to year changes of monthly mean sea kodate minus Muroran. Broken
level of Fukaura and Muroran, and differences line indicates difference of monthly
of sea level of Fukaura minus Muroran, and sea level of Hakodate minus Muror-
Hakodate minus Muroran. an in 1984. Deviations in 1984

from longterm mean are shown in
lower.
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Fig. 7. Tidal curves of Fukaura and Hakodate, difference of the tidal height between them,
and temperature at Shiriuchi. Arrows indicate relative tidal excursion calculated from the
tidal height differences. The periods below 3°C indicate inflow of the Coastal Oyashio
Water.
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the monthly mean sea level at Fukaura.

-— 216 —



RE: BERPR~OBEBEXOHA

wF“C DEVIATION
feX N\
0 2
-10 0
KN .
¥4 .
-
Tovn.
N 1 PR S . 2 i 1 11 . . CM
1977 80 85 H:300
Fig.9. Year to year change of minimum Fig. 10. Decrease of geopotential anomaly of
ten-day mean sea surface temperature a warm water column caused by unusual
and deviation at Izuhara (IZ), Wajima cooling in the Tsushima Warm Current.

(WJ), Tobishima (TS) and Esashi (ES)
along the Tsushima Warm Current.

EROEE

1984 FERFHBRAOE THEL {, T OKFEMO BIEYIEEIC L » TERNLHE
PZH LB bR T, BE-FREY (21984 FREOHIBR OBRELENT L, BREREX
(01 7K) 2" FAEEBRVCEBE FT2EBERKO EFXELE Y, TEERBICER Lo,
ZRERRERES R FERELBCH - TREICERALICELY/RL, BEIERERSERELT
WBTARRE~BRFAMIEZER L CED & LCHBRKOHERIE, SES RBERRANS
Hick-TERED, BEBBKI Y BEBC K >LDBEREOTHIcE LItz & 2%
FT\b, ZDOLDIDBREDT 7E » 2 =2DAWIERY H 2 DR DX ERBEREBRC LK
WERE L ERBEL T 5,

BRSO ERTERERKSBRE LTV A0, flED HREXEETHERIR 3
RT L SREGHEPER TS 66CH L BEFHEKCHBE L CRBETHS, BEEYKOBEDHEI Y
7R T L5 A ECERNOBROKEELNS, 2~4 BOPMi3C L0 4C U TR
Lt o ENBEITERL, FORFEEMPN 1LIRT, 3CLUTOBSLBERBK B AT E
BLTWkEELbh, £CUTOBREIEBRRERK L OREKTH-Th, BERBAKOEAR
REVCKREREL O EHB LTRSS,

— 217 —



d X K E #& # 38(3), 1987

1982 4 LI (1983 £/ ) OEARI T 19794 4 A FC LU TOKERA 2BME&E S h T3
DB THDEIITE SR, 4°C LU TFOABRIEFE 3 H iz 36 B, 4 A 44 B, 51 80 FfaC
Sxh, 198142 Bt 65 BRIELB I N TV B RITTH S,

1984 £ B4, 3CLITF: 2 B 38 BsM, 3 5 266 B5Ri, 4 B 296 BRR, 21600 R &, HIRIAIC
BIE X R B (REIK 13.1%) D 28.8% & 5H T\ %, #CLITix2 A 113K, 3 A 615K
RS, 4 7 558 BERS, I 17T31BSRIE £ <, MIEBKO 83.6% ELTWT, 34 FORLALIRE
EEMADHETICH - LW S h5, 1985 ELHEL ZhE D RELPE Lo TWBA, ¥
C LAF 144 BSRS, 4°C LT 660 B (27.5%), 1986 £F 4°C LA 152 B¥i (6.3%) &BEBEIKDOH
ABEDHBR B,

KR~ 2 v 7 OEEIERREILLEDOBAICR bR T\ 72, JLEERERO B I ay,
EEETERMET, VoRBAES0—BL L CREIACERRORGFREORR (HHAER
B, BETHELE) X, 1980 F0 5 86 EORERM (82 FEXH) 1, W12 1RT X
51 1984 EFLE, ~av THEMLEEELND B, M EUBEHLULEORE T3 v 7A8
EHL P2 LT O S { DEERGENABDTVB L AT, REERIhieh»7Te~
2 v 7% 85 ¢ 86 IR L, e b/MAEL TW 5,

EEBHOEIEB TRR N ERT LR, v= (AF9Fv =2V 7y =) ORE
231985 FEIC SR & Te o T B, ¥ = OEENTREEIC T - To D XA BT © b AR TREBRRER
ZOEEE LT, #FEORBIY =RERkofez & l, BRENS VDY =RFERLIL
W kR OREEE > CEEOWEWHE - L0 TEBEN TS Z L EF T 5,

BRI S AEECHATSREEREFORBEOP IV AR TIEEXRBVCET
L, HENSVEIICIEICEN D BRI E TS LW OFEHEE T 5 LU babh
T\ ie1® 23, Conlon'® iZEBGOAX I — AR A E—F, RhGASB>RBY + 47
= — FL&MT, ZREBCHENAS A - ELT,

| Kg-mt

| FUKUSHIMA

N

1000+20

PRDUCT
110 SEA URCHIN

IZARNEERAD L]

ot B oL% B
77 '78 79 "80 ‘81 ‘82 '83 84 "85 '86 1234567891012
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