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Fig. 1. Locations of the observational stations.

Small dots and asterisks denote the stations of the
repeated CTD observation and the observation by
the meteorological agency, respectively. The loca-
tion of the mooring station is shown by the cross
on the east coast of Shiretoko Peninsula. The at-
mospheric pressure was observed in Abashiri and
Nemuro, the coastal temperature was in Monbetsu
and Rausu.
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Table 1. Detail of the repeated observation.
Observation Station Date Latitude (N) Longitude (E)
1st N12 - N14 29th Aug. 1987 43°52’ 145°10.2’ — 145°14.0°
N21 - N25 29th Aug. 1987 43°56’ 145°09.3’ — 145°15.9
N31 - N35 29th Aug. 1987 44°00° 145°12.0° - 145°20.0°
N52 - N57  30th Aug. 1987 44°06’ 145°16.3" — 145°26.0°
N62 — N67 30th Aug. 1987 44°08’ 145°18.7" — 145°28.0°
2 nd N41 - N46  2nd Sep. 1987 44°04’ 145°15.6’ — 145°23.9’
N52 — N57  2nd Sep. 1987 44°06’ 145°16.7" - 145°26.0°
N71 - N75 2nd Sep. 1987 44°12 145°21.9’ - 145°30.2’
N81 - N86  3rd Sep. 1987 44°18 145°23.0° — 145°34.0°
N4 3rd Sep. 1987 44°20° 145°30°
3rd N12 - N14 10th Sep. 1987 43°52° 145°10.0° — 145°14.0°
N21 - N25 10th Sep. 1987 43°56’ 145°09.2’ - 145°16.0°
N32 -~ N35 10th Sep. 1987 44°00° 145°14.0° - 145°20.0°
N41 - N46  8th Sep. 1987 44°04° 145°16.0° — 145°23.9’
N52 — N57  8th Sep. 1987 44°06’ 145°17.0° — 145°26.0°
N62 — N67  8th Sep. 1987 44°08’ 145°18.4° — 145°28.0°
N71 - N75  Tth Sep. 1987 44°12 145°22.0° — 145°30.0°
Japan Ko-4296  19th Aug. 1987 44°10Q 145°00°
Meteorological ~ Ko-4297  19th Aug. 1987 44°20 145°00°
Agency Ko-4298  19th Aug. 1987 44°30° 145°00°
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Fig. 2. T-S diagram for the stations in the Okhotsk

Sea and the Nemuro Strait. The gray dots denote
the T-S relations for the repeated observation in
the Nemuro Strait, the gray, thin, and black lines
for Sta. Ko-4298, Sta. Ko—4297 and Sta. Ko-4296

in the Okhotsk Sea, respectively.
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Fig. 3. Vertical sections of temperature (left) and
salinity (right) in the Nemuro Strait along the
easternmost stations in the third observation. See
Fig. 1 for their locations. The areas between 33.8
and 34.0 in salinity are shaded.

ES
Y

Latitude (°N)

£

143° 144° 145° 46° 147°
Longitude (°E)

Fig. 4. An infrared image of the Northern Nemuro
Strait taken from the NOAA-9 on 2 September
1985. White areas are higher in temperature than
gray areas.
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Fig. 5. Vertical sections of (a) temperature in °C, (b) salinity along the N5 line whose location is shown in
Table 1 and Fig. 1. The observed date was shown on the bottom of each figure.
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Fig. 6. (a) Time variation of the alongshore component of the wind velocity estimated from the atmospheric
pressure difference between Abashiri and Nemuro. The black dots denote the alongshore component of the
observation wind velocity. (b) Time variation of the alongshore component of the current velocity obtained
by the moored current-meter. The crude and the filtered velocities are denoted by the gray and black lines,
respectively. (c) Time variation of temperature from the mooring observation at the 5 m depth (upper) and
the 35 m depth (lower). The gray line shows crude data and the black line filtered for each data. It is noted
the scales in the vertical axis are different between the upper and the lower variations. The arrows in each
panel show the periods of the 1st, 2nd, and 3rd observations from left to right.
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BRFAK =7 DAFELA 2D IR L OBRIZ L1 Fig. 7
(R L, AERMmE ORISR TW-—EE & ZE B
Do) % FRAUEIRE D 44°10°N, 145°20°'E & 44°12'N,
145°30°E 2@V MEDFIE L T 2, FA DRI R
RN G, WSRO R R RABRA S LT
W2 Z LIRS NIz, BTEE & ORBSIKROD TV ZE
B TI32FMI o “8H L 0 bESE L, kb
D 44°06'N Dz b FH & MRIOB A, B LT 44°04'N
DOHEFBRITIEEVMED A DAL, 44°06°N BT I BT#R %
AL, £DBRARMRIRISA LT\, $72, [
RS 2Wb DD, ZRIE ORI TEES 2 a7 A
Ao ikp o Sta.N75 TIEERBIZ 16°C UL ET
#5338 AL DEABIMANDAHLTEY, ZHED
BN LELNEEEES Tho T,

BREER D722, BRERLRLATHSEL00
T D OFERITAR BB BT 5 ZABRHR OS5 IR
DA EH R L CBBERNICRE < Bk L TV
EERTFRT L, BRI TONHNLIEREEDRD &
T IIEB P RN STA LM LvR,

—&— Pressure DifferenceW
2.5
0 L1711
_2.5 ] 1 1
Jul Aug Sep Oct
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with standard deviations using the data from 1972
to 2000. Standard deviation are shown as error
bars.
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Fig. 9. The coastal temperature difference between
Monbetsu and Rausu (black triangle) and the cor-
relation coefficient between the time derivative of
the coastal temperature in Rausu and the atmo-
spheric pressure difference between Abashiri and
Nemuro (white circle). The broken line shows the
significance level of 95% for the correlation in the
lower panel.
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Fig. 10. (a) The domain of the numerical model
with the bathymetry used for the calculation. The
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ward and westward arrows denote the inflow and
outflow as the boundary conditions. (b) Time evo-
lution of the wind velocity given in the numerical
model.
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Table 2.
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Boundary conditions for the sensitivity analysis. Mass transport and water properties were chanded
along the western boundary as an inflow of the Soya Warm Current as shown in Fig. 10 (a).

Case Transport Temperature Salinity
(106 m3 s71) (°C)
A 0.2 232 -18.8 33.55-33.97
B 0.3 2.32-188  33.55 - 33.97
C 0.5 2.32 -18.8  33.55 - 33.97
D 0.37 4.32-208 33.75 - 34.17
E 0.2 4.32 -20.8 33.75-34.17
F 0.3 432-208 33.75 - 34.17
G 0.5 4.32-20.8 33.75 - 34.17
H 0.37 032 -16.8 33.35-33.77
I 0.2 0.32-16.8 33.35-33.77
J 0.3 0.32-16.8 33.35-33.77
K 0.5 0.32-16.8 33.35-33.77

LTR Y BEKERN,

4. BUEETINIZE DERHBOLEE)

AL D480 IR LBRIR L ORI L - T
1987 FERFOMRFFH CIALA & ORI LT
BALBEZ > TWDZ EWREINT, FOEBIIZIE
YR SRR DA T 2 RABFH AR L T 5 THe
HREZOND, LLINLOBRTFT—XIZR5h
IO LD TH D728, FEET 2RV TRIC &
DRBEHRDOTWAD AN 2R TH B,

%7 /V1Z1% Regional Ocean Modeling System
(ROMS) ZHv>, B3 2R L Ok D%
{LEFE L7, ZDEF 1T SCRUM (Song and Haid-
vogel, 1994) ZZHEL L, BiEE, HREERTTSY
ITATHEREBSbOT, SESEREHTHND
NTW5 (Rutgers IMCS Ocean Modeling Group;
http://marine.rutgers.edu/po), FEEIKIT Fig. 10a
(R K 912144°12'~147°E, 42°42’~45°30'N T, /K
ForfRiEE 2km & U, SRELIZIL 15 /T 200 m LA T
DIEEEZED TEYRBEAB TS m BB OBE
Tho, TRTOREMIFMHERE L, BREMELLT

Flather (1976) 38 & U Chapman (1985) D448 %
Ans & Ebiz, Bidfreeslip & Lz, -3 To
BERTILNE, KR, BLOHESHHEEZ 1 B0
MR — VTR L2 2T LTz,

SREILENR S D BAE S ¥ 120F Umlauf and Burchard
(2003) D2 B —T%— ZHX—AE AV, SNETTEREL
5.0x107*~2.5x1073m? s~! O T -7, MHEHTY
(IZBAUEET — &2 v & — MU 5 500 m AR
AEDKGET — 4 (http:/ /www.jodc.go.jp/index._j.html)
TR LT, ALERERIBEEOHE A AT KX <
HEEE2DLEZ LN DFKE (Fig. 1) THREET
MERE 20 m IZRRELTRY, EBROBEMFIZA S
SNKEDBTDETETME LT, FIHSMEE LCLE
HIZE BRI SN AR — Y 7 OKERES T 7 7
ANE—RRICEZ, BRRERD D bAR—Y 7 i
EIRRIZ ST 58 & EFICBN & h i B i
DERET 0T 7 A NEFFOKSE 0.37x106m® s~ L
MAEH, U< ERUBEROKTFEMH S 0.15x 105 m3
s™! BRETH 8872 (Fig. 10a), T HHEHIA G BRI —
ETHEZDL LI, HidEx2 52 -EEUSNOERT
FEICRBIL0 & LTWA,

INODHRWDE LT, BELH A TICHELED S
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Fig. 11. Maximum salinity between 0 m and 100 m (upper), velocity (middle), and sea-surface height (lower)
from the numerical model, which are the results after 30 days (left), 31 days (middle), and 36 days from the
beginning of the calculation, respectively. The contour intervals are 0.1 for the salinity map as shown in a
scale bar. For the sea-surface height maps, the contour intervals are 1 cm.

L, BAI0 20 BTSN ICEIR SR 2 KA
+5H00, 15 B BUBITEENOKMLO EF &b
AR 720 30 A-B UEIKIZITER A 2T
MR R b (Fig. 11 £51), EEFREICHITS0
~100 m B CTOHESHRAME, 0~20 m DN, B
OMEE ORI DB 55 & BAUE, BESRRARTIK

DIZ & ALK 7 v v M2 > THEEO LM Z @i
LE#BEIEZR~TNLTEY, I —HrE&EL
YRR L TR EER RIS > THEBRANIIRAL T
W5, ZHEALHRIC X 2WmEKEST (Fig. 4) B
LT N E TOEBIFER (Takizawa, 1982) &P B L7
VW, 2?30 BEMD, Fig. 10bITRTRERSIT, LK
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CTD observations (left) and the numerical model
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wind blew. The upper panels (a) showthe sections
for the southwestward wind and the lower panels
(b) for the northeastward wind.
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Fig. 13. Mean northward velocity component be-
tween 0 m and 20 m crossing the parallel of 44°N
from the west coast to the east in the Nemuro
Strait at (a) the 30 days and (b) the 36 days after
the start of the calculation. A-K denote the cases
as shown in Table 2.

#iEZ N5 B COREWEE AV CERRR L i L
7= (Fig. 12), ®® (a) & (b) TiZ 31 HBR X136 A
IRITHHERRELBVRLER O _FR L =HH
DEEWEZ ENENRIESETND, TFAKRIT
REBRABOMNECHEFEDOKRE S LBV TH
ARRERRDZ OO, FEHEME &ILERm & ORI %
J& UTHR Y BRI TR, BRZZhFhrmt
DEEMEL T L TRV AME OBV LB H 7S
DOEITEEMIZIIFER I TV S,
BOEACIZHIST B35y, Wi, KALOKFESTH
% Fig. 11 1Z7F, 7 /VEER 31 B B DES OS5
WgIMW%W)§E5&ﬁﬁ PAKITEN R B BRI
WFEELTWAN 30 AEDESENSELLTED
T, BIVER & OFRAK 2% 0 ZE B OB THE S



B E QIR RIS R 2RI & 5 RABRTOFARE 467

KOFEREIETHEM L TOERER (Fig. 7) L3RG L
TV, FOES (Fig. 11b FRF) 2 A0, ER
BT ORPERIE 44° 10N THE X 8L, HIKH:
BEBIIEST-0L, —HiXEBRWEILIZR2 > T
B, ZON—FHRITERVAER RS OO ZERD
AR (Fig. 7) IR biviz 44°05’N O 7w b

LR E — o R LTR D BIREY, KALD TR
(Fig. 11c F1351) & ZAVMEHRA TR bAL~m
TOEHBEIFEHRENTWD, LERmE ORI KRR
Lo T 2 A OET /VERM 36 A BT 44°N Lo
Yl P e s Ay 2 BN R b B (Fig. 11a A%1),
T OEELS RUER T, MERRICEET D RRENE
R OERZICIN > TORWTRNBHRESEENDL D
B2k B BN~ LBA TV, ZOMILIE®RERE
ETOILERE —EHAT AT H EE b, —HIXE
IERE O LB Y, EY O—EITMEESRE T
DI E DTV DR B> TREFHE L TS, &
NS oEENOENE, 30 B BCMREER & QRIS E
BEx7-31BB LY BREW,

TOEITETFMIRNT, BEMEORADE EX
E% SRS DAL, HE SRR RO R
AT HDIIX L, ERAEDORD & EITFR
b EA L TEESHE R OHRHT 2EER RO
N, —7F, BOBPITKE L HKEEEFER» b E
BEMAIIITTCOEEEEOELERNT, =T~
VI TRBORNMIELL TWE DD, K7 R
v NOMBIRED LRV 2, 7a Y MUMOKALE
ICREARERIERY, Thbh, RoBikEo LAl
AT ICIEN D BRBH O FEEICRE PR 5
ZTCNRNEEBZ DD,

RO & 512, BT M ERR AR RR OMFERE
EER LSOO, FH—Y 7 EORBFEROWIEIL,
EREROTREDEGIZ L - TRE BT 5 hEM
## % (Uchimoto et al., 2007), £ Z T, BERIZERH
BHASE A RABROKBRESB L OMELZE(LS
ECEHER R B L, BEMNT O ORARM
DA% Table 2 1TRT, TRTORERE AW THE
EH 5 20 m F TR X FHEMS % MBI D 40°N #1
Ec7uy bLEE A (Fig 13), MBIIBASRMEIC
IOoPIREF—HEROHE LTS, TROLERSHT

(Fig. 13a) TIIMEEERFIRVICFER & OFin s H
D, ERBMETHNLAEIZELTWD, ZhucxL
5 LI 36 B BALHE A& OROEMHT (Fig. 13b) T
i, WEseD TR & ON S L, FREE L
E%4 P8 58 Tk & O S BT SRR & o T,
Thbb, WHRNOTREEN O ITARmE ORIZ L -
THGIeh iR b R RB R OWAT D W REMEZ 7R 2
LISTET,

5 # 8

1987 D 8~9 BIZB W THEERR CER I N
YR L CTD BB & RBBRIRE R A MR Lz, R=E
VB 1T 4y 72k BR3 43°50°N OWFERE 100 m D
HEETHA L, MEREN~OEABEROBARFE DI
%5, EREEREERICBWTRBOZELIZX LT, |
WOMHEZER L TR LB L BHROMRNEHR LD
Lz, BoRLUERNC X AKERKE IR E <AL
LTRY, itk BEBAESIRINE, LnL, dLHEE
X QRN LB IIBAORETH DI
Db 5T, RERIC X HKIE L WEOREKITEIR
LTWe, ZOEBLIIRER CHBATEY, =8
Bk &9 80 m IEHE DD BRED NG, T
DAL A & DRI K B BRI R A D A
TARBBROBETHDLARENEZEZOND, IO
FERITRYT —F O R EEEET ML - TH
TREN, ZOETIRIND ZOOFERIZOVWTE
2715,

WEKREGEZDOET —F 2 MOTBITIC L -
T, Ry T APALE 8 B ERAICITALRRE & O
D & & BEADWAKIEN EF LT\ Z L3t
R &N, HEREOFEHELEFMIANE, R
EAKIED ERREQEZEOFMBIL S B O TAUREKL
HoTBY, ZOZELIIEHI-EEBOKEBEDRED &
LTV, ZAUTHBIRSL L RN D KR ZED /D &S
X 2B DICAI L DRABROMANRLEINTY
KB ERERET, FRE LU TKBERRLERQEZEDHE
AL 25 &N, 8 A FTAUKESRILL 5
ADFREMD B 5,

BB BRI T 2 MEGOEEEE XD
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L&, TOWHEIT 44°20°'N TlEIEERENHEAT500 m
LITR T % DIZxt L 43°50°N LARE Tl K TH 50 m
Ll &, BIMOWERIRE DN RO 2 B & RER MK
B2 b O LIS D, Csanady (1982) B k&
U FEFAR (1993) 12, U FEOWEEZ b OMBEVE U=
M TS OB RF AN — RIS < BUS A & FE B
DAHZEETIIEL, WO HFRE L BRI TR S
MEDTNBELD E L, SHICKE + Z% (1990)
RJE/K - B (1997) 13 Csanady (221 U 7 77 L HEEREE
BEMAIZET V% R OWEEHTE & b O kB 128
HSETEWIRROTEND A AE — 2B TN, &
Diolir, THK - BEE (1997) 122V 4V hEZE LT
T (f£0) EZBRLARWVETIL (=0) OFER% ik L
THEM LTS, T DORERIT, RIFFEOBN R
R D IRFEDRBROFEEE AR & IS LT
WD ERR, dLHE & ORI LT P g R L ik
WA E AL D ORBBIROMAN RO N L T
LAV,

L L3 LETRLIZE DT, LR e E
TREE 500 m LA EOWEERA 50%REEY 5D 9 2, BEE
IR R R R K S KR 80 m 2l LTE
100 m BETHALTWS S, ZOBRICH LT
FEBENEETHILEXLND, 2 CRICKHT
DIRIEA~DRABFDOMAIT O W TEERES ZE L
TBEET N ERAOCTHA, EFMCL RS HD
ZALICRT 2 OES % 2T, EEmE 0RO &
SRERBERRD O MEBMEE~TAL, DFELESH
FROMBE P REmA LM Lz, ERmEORD & &
(3, BRI S A L CEE BTE A S FEH L
2o WEDRVEBES MK B L ) EVEREHE
BT, AL RGRICIEERRBRREEL, Z0
TR & B T SR g X UVER 32 8 BRI D YR\ VIS
ZRITFTDMNO—ERART AL TWE, ZDOLED
44°N DHE DU 361 B AL A 2 ifid & b dauiE,
P & DRD & EITEIT BT O SE G % 1
o THA TV D DR L, LHBEDRIZ L BFh
KL OFERIZ IR > TR Y MEHKHO TH S, ohbd
DRMLDAFEENZITEK - BEE (1997) 1L 3, =0
BLOFODRE— LHEBIL TS, LavL, Hlk
FREBDFI & AL D53 Fi % AT, LA & DR

TR EEHFE TRV ESERFERE T LTEY
ZDRIZBWTROLEZFEER L L LDEF L
FEREIRELSERD, BABL LCORBERKOWE
NI DR EREEDREN 5 hadbh b,

AR TIE, ETFTMIE-T, BHEREFE LY
WERABROMABENTRENZ L 00, Ffbm X
O JBNZ $ 3 5 IR PN DI 53 S AT I BRI B & R L C
WV, ET-BRE R R, ZERIEICR bR, 2
ARIEOWMABRIZOWTHE 2 HERTEIETEST
WV, SRBAIRCETVERDITIC LD X b5
RIEZLELT D, LALBABRYHFERS FTEE
BN T H 2 E% BRSSO TOBRIRE RS+ 4
TRV 2, ERESE»LHEMOEERICL LY
IERBRPRETH D, SBALEREE BV L0
RIDMREOENT — &%, LY BHEHRAI - Ko
EEHRTHET AL AT 2 ED B 0LERH 5,

oo

BB ST > UIREBLOIEMRE X IZ LD
EMBOERFICE KRB OB N\, E-R
ROBBEIZH Tz > TIEL SAZKIZ S BHHEEN 20
Teo MEZRDER EALEZIZUDEREDH 4
LEERBRENZIEW ., BIEORERBR-Z L
ERHEOTHE EHICELSBILER LLETFES,
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Inflow of Soya Warm Current Induced by Wind
in the Northern Nemuro Strait in Summer

Masatoshi Sato *, Tokihiro Kono*, and Yasuhiro Kawasaki

Abstract

The repeated CTD observation and the mooring observation were carried
out on the east coast of the Shiretoko Peninsula in the Nemuro Strait in August
and September 1987. Vertical sections of temperature and salinity from the
repeated observation suggest the costal upwelling and downwelling caused by
wind. However, temperature and salinity increased in the surface layer in these
sections and temperature increased at the mooring site in the upwelling phase,
suggesting warm and saline water flowed into this coast. Based on the maps
of the surface salinity maximum from these observations, the Soya warm water
was located in the middle of the strait when the wind blew northeastward. The
time derivative of coastal temperature between July and September from 1972
to 2000 in Rausu was compared with wind velocity. Northeastward wind, which
dominated throughout the period, was significantly correlated with increase
rate of coastal temperature. Temporal changes of the velocity- and salinity
fields were simulated depending on wind using the numerical model with the
realistic bathymetry. We gave the southwestward wind after the model reached
a quasi-steady state to obtain the result showing the Soya Warm Current did
not flow into the western- or the middle strait either but a weak current flowed
into the eastern strait. We changed the wind into northeastward in the model,
which showed the Soya Warm Current on the west coast of Shiretoko Peninsula
turned around the cape flowing into the middle strait. These model results do
not disagree with our observations. Though this process is not clear, we can
assume the Soya Warm Current flows into the strait strongly when the wind
blows northeastward.

Key words: Shiretoko Peninsula, Soya Warm Current, Nemuro Strait,
water exchange, numerical model
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