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Table 1. Numbers of observations for each month
at each station of the A-line, during January 1990
and May 2006.

A0l A02 A03 A04 AO05

Jan. 16 16 16 16 16
Mar. 11 1 11 12 11
Apr. 14 14 14 14 13
May 17 17 17 17 17
Jun. 7 7 7 6 6
Ju. 10 10 10 10 10
Aug. 5 5 5 5

Oct. 12 12 12 12 12

LA R—Y ZHEh b LRI E 5 £ TOk
ZHZRSNICT B,

2. BEMLEMIREE

WSTITBGEN KERETHTL > 2—ICFiE T %1t
BXOKERTZERT & B LXK, JLHEEEERA
SRR OJE R FUHIRED S BRI IR T B [ MERR (L
T, A-line 2MEX (Fig. 1)) =T CTD #illz#kEE L T
ToTW3, AWIFETIX, 1990 4 1 H~2006 4£ 5 A
¥ TOR 17 £ D CTD T— 2 E A\ iz, kg
0 m DK - BB DOWTI, RENTVEIKICX
HREMEZERA LUz, HH U A-line BRI O
3B, BFIGEWEID S ORI A0L 25 A0S D 5 Hl
HTH 5%, A0 IZ/KEE 100 m MUEOKREW FicH v,
A02 5 A0S IZTFE « B LF v HilEEANE L KER
M EICAIE LTV 5 (Fig. 1)o

A-line @ 5 5, RKEICEBT Bk - - BED
Bz AR AL, ARFEIMERZIER Lz, ¥
3Rk BERICHW - ARIOERIEE % Table 1 lcmL
7zo 8 A& 9 ADBRIEE MDA RTHEL (5
), 8 Al 1996~2000 £, 9 Al 1998 FLIKEICIR -
TWb, Z0izh, BEEFOT T FHIVHAREVGEE
Ici, 8 A& 9 AKXt H OWmERIC AT,
FENTIA OB IR > T 2 R L T3 T R ICE
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Fig. 1. Bathymetry of continental shelf area off the eastern Pacific coast of Hokkaido and southern part of
the Okhotsk Sea. Closed circles and open triangle denote repeated CTD observational stations and current
mooring site, respectively. Open square indicates the site of climatology estimated by Itoh and Ohshima

(2000).
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O A01 & bR DK 82 m DU (Fig. 1 DAH
th& =f4H) I U7z ADCP(RDI #1%4,300 KHz) i<
X2RFHRERZ AWz, BIFRIZEE 4m, 15 5HRT
oD, AETIR DS B, KEFDHED 16 m
&, HEOD 40 m FE 56 m ¥, BEHEELO 72 m
BT BFI0 - ok, BEUKED 1B 07—
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WKURHHILAET -2 Ls DEEAT—2L L
THWE,

FRED A-line &V 5 ZERRIERICINA T, b
EREAE RIS IR IR L 28T H %
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3. fEMTEER
3.1. A-line lc&l1F5KE - 159 - BEDO BT8R
BEES %

A-line IC BV B7KIE - 5> - BEO A REEEhER
HK%, Fig. 2 »5 Fig. 4, /Kif 2150 HBHEHER
ZSNEWTH X % Fig. 5, Fig. 6 1R LTz, kil (Fig. 2)
L5y (Fig. 3) OWIENIC BT 2 K EMEEIZ, WS
HIK (K%, 1971) OIKBUHEIEZ 72 97Ki& (2 CTLLT)
L1857 (33.0 LAF) DEPHZ R L TV 5, LU FDiR,
MG TH 2 1 AL S5 4 1, HEmWic A>T
KELNFREST S5 A5 TH, RERENFELRE 8
AbhoiEmeic X W RBEABIRELIILHS 10
HET, O3FMCbITITE S,

1 ANS 4 ATHE LSO, hEH
Pk DIRRE A fii 7 3 KB _ B E T L
(Fig. 2 - Fig. 3 LE}), AN HEARTHSHICK
BURESKTEDENTVWBR T L TH B, 3 HNED
KIREESEST 20 TH D, A02 & b REANCIIKE
0 °CLLT, #5 32.7T U FOKEN DT B, BEDT
BEEIOHKIELTED, FUEHLLEVH
FEEEHROMIEAR LTS (Fig. 4 L), TOZFMH
IC B BIKE LB OFERZR, FRIX D EHIT
K¥\ (Fig. 5+ Fig. 6 LEY). COERO—DIZ, 4
FRENCHIE S N THH T B EREES KD, Flicko
TEHIE TER>TOMT 285570 L H
T3, ZOMDEREE LT, A-line fHIlcFIHT 3

NEEAER - R HNEE - B0 L - NIR =T - IS R - CF)1 ALLE

BRI & 2 BEEEMOBENEZ NS,
FEBE, BILXIKERAFTRITO 100 m GOKRSHE (T
TTIRE V) ZFANB &, 1998 & 2000 FEDNZFE
~HEZL LT, A5 ICBEKBAERL TV, —
H, 3 QDR OIFERER BB &, WURZTTRL
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BARET S, 12120, TOKERBOKEL, Rl
XD EAITHEL T B ERNH SN (Fig. 2 HER), &
I, A04~AO05 [HEDERE TIHERESLOERMN A
503 (Fig. 3HER)., Thbb, METIRERINEIC
XZMEOFZEICMA T, FREESKOBFE RS
TNhB, 6 ALIBOEE NI FIOKESICHKET
&3z, JKEE 20 m~30 m [HEICTER S Nz
FERRIE O/KRIE R K O Ll T K3 EANA S
1% (Fig. 4 HEY). TOX D LEEREOMIE I SHE
B ENZKE 30 m LUROMREEERIE, WFEEEO
PR THBREEREODNEICTEED, 7AHIKIZH
WILBEFR DT NG, ORI B BKiED
IEHERERAD L, 6 HE 7T HD 20 m~30 m fHTIC 2
T~3 CLBWENRLNS (Fig 5 ). Thid, 6
AL 7 AT OkEHEICER E N B KRERE & 13IE
WHIGLTWB T &S (Fig. 2 HERY), /KIREEDKE
DPRELIRERLT B LIRS EING, —7, B/
DIERFEZEIX, 6 AL 7 AOMIRB TRV ERSA
5N % (Fig. 6 T, T4t T ORFTIC A04~A05 fi
EDRBICHHT 2 33.0 LUITOEBESKEMLLTE
b (Fig. 3 HEY), MNCKIBENKNAHELEVWEED
5T LT LTWVWS,

8 Ah 5 10 A DO DM _E DKk TR ERSE,
7T ALETE ERTRELSENT B, KicHTZ1 AN T
ADZEEHTIE, FRAIDHENC R THIICERKE
DTHoTze LHLEDRS, 8 ALIEOKE S CLES
33.0 DFERICEB T 5 L, FANIMMENc X TEER
EESIELLTWAR T Ebh B (Fig. 2, Fig. 3 F
E). FRiC, ML A0 fhEokiEE I T AN S
8 HOMlc, #NFN4°C~T7C, 0.1~03 &ML T
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Fig. 2. Monthly variations of temperature section along the A-line. Shaded regions denote lower than 2 °C

and 32.0.
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Fig. 3. Same as Fig. 2, except for salinity.
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Fig. 5. Monthly variations of standard deviation in temperature along the A-line.
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Fig. 7. Monthly variations in occurrences of Coastal Oyashio Water (COW) along the A-line.
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EAERBNEN ST,

3.3. B LOREESE (A01) ITHIF5HKERREMN

Oguma et al. (2008) i, JL¥BEREHICBNTARE
DR TER S NIKBEEEZ W TKRENHT 2175 T
WB, ZTT, AMELED LARDTHET AOLICE
VI BKiE - | O ARESERE TS X4 Y75 L BT
oy b L, FElEOWREERAC BU 2KOFEIZR L%
Fik Uz (Fig. 8). MFRO&EEFEE, KA (1971) D
FEEBMK (Coastal Oyashio Water :COW), Takizawa
(1982) DA F—Y ZHHC B B ZABEHUK (Soya Warm
Water :SW), Hanawa and Mitsudera (1986) D>
¥k (Oyashio Water : OW) DI ZRT,

1 A~4 Alcld, F& U THFsakOfRBEOHHIC
HBKRHNT B, 5 Alcks L FRDHREN
X DIREHEVkOEZEN BN, 6 H~T7 BlCiZihR
BRUKOEEUKIR K D SiRAKESIAET 5T b
DB TH~8 JOMICAKE « B AiElic L# L, 8
A~10 B3 AR —Y 7 BORBBROFELEZ D

NBTROEMAEK (B - B, 1981, Kono, 1997)
PANT B, TOKRE, FF—Y IHORAERK
(SW) D5y DFER (33.6) £ D 0.21F KL, WADH
HK (OW) lcA S s EDE MR ZE D, 10 A
~1 ADMICKE « 55 & BICKIRIC TREL, AR
ZHEKNSIEREKICANED S, &b, WE0H
ik (OW) ORIFADKIITERM WU TR E MG L
WZ EBbNB,

3.4. BHEMEREOEHEL

A01-A02, A02-A03 DRI B} 2 RIEMBFHHE
DHAEEME% Fig. 9 1RT, MEX, A-line lKERTY
BILRAFTEZEE LTERLT VS,

A01-A02 MOREME R BEICh - TIZITHE
AAETH5H, 1 A~7HiE -8.0~-45cms™1 &
WD T/REW (Fig. 9(a)). ThbB, 1 A~4 HDHK
FERGEIC SRR O/ B U2z iR R B RO
REEAH 5NB D (Fig. 4 DLE), HEFMCHET
% & - E OSBRI TN LIBT3,
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Fig. 9. Monthly variations of geostrophic velocities at (a) A01-A02, and (b) A02-A03. These velocities
were calculated, referred to 90 db. Positive and negative values indicate northeastward and southwestward
velocities, respectively. Vertical bars show standard deviations.

FkkOFamlE, 30 m LR TRIFE & ONFEEROR
ENEE-/6 AL 7TH (Fig. 4 OHER) ICE ST E
%, £T AN, 8 H~10 HDEEHENE DXRIEHI#EFRE
i3, —214~-149 cms 1 & 1 H~THEEEL T 2
BELLERE W, 8 HlcHudE M RE 2013, TH~9 Al
RAREGREE X ODNLEED KK FHENTT 5
T ERIRLUTzHR S (2003) DIFEABIRT T IVOFSR
L LRIICE S TH 5,

A02-A03 D DX EMETHEDFEZE D/ R —
I A01-A02 ] & 13K E Mk - Tz (Fig. 9(b)).
i< 8 H~10 H DR E OFHIZ —4.9~0.5 cm 571
T, RO A01-A02 FDFEED 1/3 LIT &/hE
hotz, TOREE, 8 A~10 ADMEID 20 m LIKIC
Bl & R TEIRIEIE S KB 5 S % 723 (Figs. 2,
3 OFEE), 20 m LURTHAINERIX b AENICERS
F Lz (Fig. 4 DTE), mMiAEOEERNEES
rHrEZLNE, HEdRNzL31c, 8 H~10 AD
FPEIA) & OBEERUEIZ, " (A02-A03 ) XD Bl
(A01-A02 ) DAHKEV, TDXS7% 8 A~10 A
DF-M OHIEFHE I, Rosa et al. (2007) AR

LTe B B 3 ILimE R AT A D DL B
HDE & LEMMIC—ET %,

3.5. EMEICHITAHEBEUER, BLUEERRE
EDEE

A01 XD BRI (Fig. 1 DARIRZ =M ISRRE L
Fe s TERRIE Nz, 2003 4E7 A~2004 6 ADK
BREDFDED AT 49 7 BAY TS5 L IKRDORKEZE
% Fig. 101C7R9 . &BMIEIE Fig. 9 L ERE, A-line
IKERYT BIHEZIEE LTHER L,

Fmk, —FEEReBLTHS L RNcIEEmZIC
RBARENDHZEDOD, RIS S EEAmD R
BLTWaTeAbhb, FiC, 12A~2A8IKlE, £
TOREICDIz> TR L %ZRL, mMiagmo
FiENEE > TWe, —A, 8 H~9 AIKE 16 mET
MPEHHOTENEE D, TEIZEFEIEE-T
Wiz,

KiRIZ, 9 HIZ 10~11 ‘CORE/KIE, 3 Al 0°CHL
TOREKE & 52 HERFHEER L, 10 B~
12 A1 8~9 CHi% L FIT—ETHBE LTz, EHEH
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Fig. 10. Time-series of vector stick plots and temperature after removal of tidal component by tide killer
filter at the mooring site on the continental shelf ( open triangle in Fig. 1) during Jul. 2003 and Jun. 2004

FELTHRVO THEBRERIETERNDY, TZOMIRE
BEFEEKOEENCh-> I HEEINS, 124~
1 HIC/KEPKIBICETLTWAR, cHIIERAA

DFENETOEEIC D> THRE A0 L IFIFHEMER
?ﬁ') TC::

U A01-A02 DIEFESTH &, FHIFHOSAE S 7 Dt
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Fig. 11. Monthly variations of measured velocities at 16 m depth (closed circles) and vertical measured
velocities differences between 16 m and 72 m depth (pluses), respectively. These velocities were measured
at the mooring site on the continental shelf (open triangle in Fig. 1) during Jul. 2003 and Jun. 2004.
Open circles denote monthly-mean geostrophic velocities of the 16 m depth at the A01-A02, calculated
with referred to 72 db. Positive and negative values show northeastward and southwestward velocities,

respectively.

AR Fig. 111K, FRROMES 71X, 16 m &
KBTS A-line IKER T % K7 OFEMEN S 72 m &
BT BFNEZELS WD BT L TRDT-, 18
FEFRIC DWW T LRl DFER DSBS 7 L [T %
728, A01-A02 D 72 m FaFHERE & L T ¥R
TRDTAMEFETTED 16 m HFEOFLRMED A FHEZ R
7zo T BIC Fig. 111cld, 16 m I B B EHIFD A-
line B & 70y b Uiz, MEE, Fig 9, Fig. 10
CIARKIC A-line IKER T AILHZIEE LTERRLTW
%, TzkHB L, 16 mEOmEAREDOFEL, 8 A
~9HE1AHIC-20cms I DL EefBRICERT N
H%, Rosa et al. (2007) HR LIz R FHOFHIEY
B I ERER AR T TR E R L &S
ICEERZERAHNASNTED, BLOERE—T 5,
8 A~9 A DHEFEFGE & EHFROSAE > 77 13 OREH &
HRTKEL, BB —BLTWwBT LD, T
DRADFNIBITIRERERN BN TH S LI T

X3, —77, 1 Blcld 16 m BROFKRARESAIC LS

CbEDLET, EHEREEEHFOMES TIEL I
JERIPNENT EDD, TOLEDHRNIBIZEETRN
TN THS LW TES,

4. 8

4.1. HFREKOWE LBk E L OBER
RERMKNDOKRZEER

Fig. 12(a)(b) X ZNZh, 20054F 12 H & 2006 4F 1
HIC OPCS Tatll U 7= M F 4 7kl - #253 Dk
ot e, MAOKEMREE, BEEEKOKEE
TR 2T KD I Z R U TV 5, 2005 4 12
AD A0L ISR KIIREBTE WA, 107
DERBOIKIR - T3 0O THHE (Fig. 2(3), 3(1)) & b KR
EESTHBHT D, Fig 12(a) iR BRSO
X, FRABREEKD SIREREKNOERRREICH
ZeHRING, LTAD, BEL1AICKS LIBEE
HKDILE R~ RS L BN E TZIECE S TWVS
T3 (Fig 12(b)). 12 A& 1 ADERIMMRE
50 HETH D, TOMICKELKMZBHELZT L
HRBE NG, HRS (2003) BWEEKTBIRE TV CR
UldiERic &L, Ax—v /b o KRt s
BEES kDS, 11 A~1 A ORI bimE AT
HORIRWTESDOZBKETRA SN TED, OPCS
B THLNESET ERNNCESNTH B, £
7z, A01 XD ENCERE L7z ADCP DkiRaT Dalek

4.1.1.
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Fig. 12. Surface distributions of temperature (left) and salinity (right) measured with OPCS (Optical Particle
Counting and Sizing System) in (a) December 2005, and (b) January 2006. Shaded regions denote less than

2 °C and 33.0. Dots indicate ship’s tracks.

(Fig. 10 D FEY) Ic ki, 12 B~1 HORIKBDOR
BRETHALND. WD T— 2N WD THEZH
METERWLD, TOFREHMICRNE T ORCh
RN DK N B & TV I alREEA LV, &
5IC Oguma et al. (2008) 1, ZERNMK 3C, 180
DRBHMAIFIEL 6 13C, 6 180 BRIV T Y%A I
B BKBLDORELRORM UI#5R, 2005 F 12 H
(Fig. 12(a) & IZIXRIRFT) O XM TR BB
DEAHENEVWICEED ST, 2006 41 A (Fig. 12(b)
CIZITMFH) 10 5 L RABRKIIFR EA B NN T

EBRLTWS, UEDTEND, REEHREE KN
SIRFBEUKANOKRRZEIR 12 A~1 AOMIcEE
LHREING,

4.1.2. AFRAKOHELBXKSH EOBR

KA (1971) IR EBREKOEEAEKRMFIKICH 5
CHERLTWAY, COT LZRELT 57251, 2006
41 10 OPCS #ljllkE R (Fig. 12(b)) &, (ZIFIRRGY]
02006 4= 1 A 25 HO#EKo i (Fig. 13) ZHER L 7z,
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Fig. 14. Closed and open circles denote temperature and salinity at 10 m depth of the A0l every January
from 1990 to 2006, respectively. Shaded regions denote less than 2 °C and 33.0. The date written in the
upper of this figure denote the first date when sea-ice outflow from the Okhotsk Sea into the Pacific was

recognized.
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Fig. 13. Sea-ice condition in 25 January 2006.

Fig. 13 %233 &, #KEOREHRIEA R—Y 7 BOHK
IMBTICE > THBY, KEHINOWKEHIZAZ SN
TV, Lizh-T, 58—V 7L 5 FEENEK
IFHT BEGIC, IR B T
155, WKFRHETC YRR NIRRT %
T EMUDEIC B AL NTHERIET B8, 1990 4
~2006 EX TD 17 EMD 1 HD A0L I BT BIRFH
HUKOEE L Wk & OBGRZFENz, Fig. 141c%
#£1HD AL O 10 m BEICHBIT BkEEEY#R U,
hBEOEE, BEREKOEEKE - EoHmEe

e iz, WKBER FLBEX KRS, 1990~2006)
MHHNT, BEICBNTHDTEE—Y 7N K
EERINOHPKFHD A SN BT % Fig. 14 _ERIciD
Hllz, ThzeBHB L, 19914, 19954, 1998~2000
fF, 2005 £, 1 AOR R TIRRERRIK DB S 2 1z
SIKBDNEE Labh Tz e bbb, —7F, 1 I
ORI OEPK TR A A B fz Dld 2001 4 (Fig. 14
ICRHITIRT) DA TH B, Lizh>T, D1 A
R CIREBIKD B S N E L 2001 FELUME, £
TOFE TR RN ORI §TIC IR B K DM ETE
LTWeZ kicizd, Dtz eh s, hEsEKE
9 U AP IANTRH U7z ek D a iR LIEE 2 b L
TTERLDOTRANWT LIRS ENS, YkiHED
FRICH T2 B A R—Y ZiOItiBEREIIZ, FIE
11~12 AR D O R RFRIK DB B 12
% (Ito and Ohshima, 2000; Watanabe, 1963), D7k
BAHK X D I F— Z i SRR L,
INEEIIK ORI > TV B AREENH 5, T B,
Oguma et al. (2008) ¥, ZERNAZFAWEATIC X
H, 200541 A & 20064 1 A (Fig. 12(b) ® OPCS 8l
Bl & IR I EREERUKDIES LA SN T & %R
LTW3, DDz ehs, 1 BICYiBRIchHT %
NEENKIE, BTULELF—Y ZHEh 5 AT
P UKk L T TEREDTII AL, bk
DA R—Y 7 I H 5 FHEKBRUKAERIC R > TV
BT LM ENS,
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Fig. 15. Temperature-Salinity diagrams at the A0l (circles) and climatology at the point off Monbetsu
(triangles)(Itoh and Ohshima, 2000). Solid characters indicate data at the depth of 0 m and 50 m. Estimated
periods are (a) December (Okhotsk Sea) and January (A01), and (b) August (Okhotsk Sea) and September
(A01), respectively. Shaded area of COW, SW and ESCW indicate the Coastal Oyashio Water (Ohtani,
1971), the Soya Warm Water (Takizawa, 1982) and the Eastern Sakhalin Current Water (Takiizawa, 1982),
respectively. Allows denote salinity ranges of 0 m and 50 m depth off the Cape Shiretoko, in (a) January
and (b) September. These ranges were estimated from Fig. 4 and Fig. 5 of Itoh and Ohshima. (2000).



152 HFZ -

4.2. FER—VIBREKERERES LIoKBEE

mIfiO & D, BB OREBRIK ORI X
HHETUKVEETH A b Ehiz, £z, B
F~MFINT DRABREEKOERI A F—y
JHBORREFKTH B EMERENTVS (N
IR, 1987; B85, 2003). TDL I, HkBEMiEIC
T BIKERZ, A R—Y VI AT BRI
IKE->TWA EEZSNBN, Akx—y Zigh bltimE
KFHUANEEST B E TOKREGIICNETRESE
e N TWiEW, ZZ TAHEITIE, Ttoh and Ohshima
(2000) AR Uiz sh—0 7 #g OB O REIE (Fig. 1
DUFHR X PN I 513 B KA (LUK, +h—y 2
#B5URE) 72 dbeE B KRR DK R DR &
REL, MEBRKE RABRREEKNERENS &
TOKREEZHERT Do 53, Oguma et al. (2008)
RIS, SEEEREIC 1 T 2 KB IX & OBIEK
DEALENENGEAEH B0, KEHUAFH LT
BICHADOEBK L BELTEET3AERLEH 5D,
AT ZOFBIIERETIENRT .

4.2.1. AFEEKOSERENSETOKREE

Fig. 15(a) D TS #A ¥ /'S L ki, 12 ADAKR—
Y IBKIEME LS, Fig. 8 hHEiAH-7z 1 HD A0l
B 25U ME (LU, A-line KURE) #2711y b Uiz,
A-line X f#ffilZ, Itoh and Ohshima (2000) IZZ& 5\
0, 10, 20, 30, 50, 75 db DfEZ Ty k LTz, T HIL,
BOMRLIEEAR—Y 7#mEilicBiT 5 0m & 50 m
B 1 ADEDSUEE (Itoh and Ohshima (2000) O
Fig. 4a & Fig. 5a) H 5 FiAH - 7= HKIFHROE S ED
A, MANCKHITR U, &k, TOHKRIEHOE
SELOHBPRBICTES LS, A R—Y 7R
BE{E L A-line KIZEMEOOm & 50 m DEIEZEELTYT
oy b Uiz, 12 AOAF—Y 7 EER, LBicH
BERIRUKD AT B D0, FEBICEABR/KER
LEZSNBIKMDST B120, ki oG
HBEMNERICKZNWT e Hbh B, & TAN, HKHE
T 12 BOA F—Y ZSURE & AR TS OhiE
REHIBADLTNB T M5, dh—Y 7&K IEED
IKBRIT R A E S % I AR OKE & DRGSR,

NEEER - SR BT - BT KR - /DR = - IR RREE - EI ANIE

ZXZFOHIENCLSHRERFICKLD, ZHLELE
Zb5N%, —4, 1 HD A-line KUEEDH S EITHIK
WO ME & LERT, R OSREARAE SIT/NE
75> T3, HURIEWHTHA SN 2655 OSEARLH
FEIHE N T A-line [URMED & 5 EiE—R /KA
BRENB DI, 2FOBHEHAIC K 2MERSIC
MATAR—Y Zigh 5 YFEEMEIcE 2 88T, T
B5SOUBEEEL TRET 5580 ES (Nakamura
et al., 2004; Fi 5, 2008) Ic K BB H % S5 Iz AlhEd:
NH5,

4.2.2. FRABRRZEKDEHENEETOKEEE

Fig. 15(b) D TS XA ¥ 55 L kic, 8 ADAR—Y
J#KIRE L Fig. 8 M 5FiAHI- 72 9 HD A-line 1%
iz 7y k Uiz, %7z Fig. 15(a) & KKIC, Itoh and
Ohshima (2000) AVR L7zA R—Y 7 iBrlc B 3
0 m & 50 m #%RD 9 A D7 <U%E (Itoh and Ohshima
(2000) O Fig. 4i & Fig. 5i) H 5 FAE- T2 HRIRHD
ez, RPICRHITRU., Thzedsdl,
IR EIE, A F—Y 7BIUREE RS &
EKEDTHBT b, TORERRZ, RAEK
A R—Y ZlOItHRERE, 5 B~ YU B ELME
HAGN TL 2 @R THEAOHKE DEAIC K DIEY
METT 27D eEZ5NS (Takizawa, 1982), —7,
RIS ML, A-line KA & RS & 50 m I
TIRRVWEDD, 0m TIHEV, F7abb, A-line &l
DS HIRMEO 0 m & 50 m BEOHRHINME
MMExEEBD, TDXS & Aline KIREDKIATER E
N3 7oL, FRIED 51k R ic 2
TEETICHHERAZZT 5 LRI NS, I - 7
15 (1994) 1, HFOHRETEINSHLET, @
HE&DDEE L ONEME—REKRDDIHET S
TeERWMELTED, /2K (1989) ik, EFOHE
T B5 SRR H 5 N B EAGRENHWIC X %
DTHA5 LHPL TWB, TOXSETEINEDHE
DI BT BEEVEIYIRED, RABREEKDE
RICBI53 B RTHEVED B B,

Doz ehd, HFZERICHHT HKIE A F—
W IEKPERICE > TWVDEEEZLNEED0D, F
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A= Zpk e LTk - 5 OMEARANE
Qb KECERLTVBTENS, AF—Y I
P BILHREHEA TN 5 ¥ TOWMENT
DREIEAT 1 & BKSEER, YHEHcEY 5
KSR EE TH 5 T L SRR E NI,

4.3. FThIZOWEDOFEHE(L

4.3.1. ES~UFOFRNIBOMEE

Fig. 11#A5% &, 8 H~9 HICIZ 16 m HFEDORIEM
TORAFESMER L 2B L LB, tEEREE ZR
FOME Y 7IX OB & X TR EL, EFEICEL
—HLTWB T NS, TORFOHENGIINERE
BH TR W TE S, TDT X, REBEERD
ROSHEIC < % L5/ L 7zRm 5 (2003) L35
28D, TH~8 A& DR E 3 REE,
7 A~8 ADMICHEEES ORAEREEKINRAT
% T i o TN B X (Fig. 8), FAllc
FEE DRRIKBLDHERE U T REMIE AN & LEATHEN
PRCAKEEIC 2 D, - OBEARNIKEL KD
bheEZ5ND (Fig. 4 DFE). —7, 9 A~10 AiX
16 m EDFHE L & & IHERETE & RREROAES 7 &
LRAHL TS (Fig. 11). THITRABREE KD
iC X D R EE A K, MlomEEIEE
PR T RS IC % D (Figs. 2, 3 FEY), 8 AL
| OMEE DR & X THNINERE L 25
EmD—fBHRE D (Fig. 4 TE), mAMEORERE
FHWES D LHRAENS, LT ehb, 8~
9 HDORABEREEKOBATINCILINREEE RO
WAENE DD, THLEZOREIIFLICHE ST
W eEZLENS,

4.3.2. RE~FEORNGZOWE

1 HiZ, 8 H~9 AL EHIC 16 m I BV Tradim
EDOWEIAICE B (Fig. 11), 4.1 BITH#ER LIz &
1T, BEHEEVKOFAIR 12 A~1 HOMickTz s
EZAbNBT LR, fEATHEINIKEE T DR
HICRBITKTLTWA T &h5 (Fig. 10 TEY), 128
~1 ADM®D 16 m I B 3 FE OB B EH

IKDFEAI K-> TEELEDEHREINS, TORH
D, RPTROSAE T 7 LEERRIIIERE /NS T L
hb (Fig. 11), FOUIIBEEFRSEEL, 8 X 9AHL
EANTIREEBEROMEIZFHO L HIWTZ %, Kuroda
et al.(2006) (& LREMIE K b OPLBEOLEMIC BV
TEHOFRERNZEML, LFOREM EcBIT3IE
EROSEEEHERL TV, Thic, HES5 (2003) &
JHEERERV KA DEE ) S L Z DM FEFEM &
DIEEFRDFEETE L THE DL DIERLEANT
Hb, chbOT ki, AFICDRDINERERORE
EAHERF SN B & LT/ MEIR (1987) DHEREFET %
B, FIHRTHBENZC DX S RIMEY 7 D/NEWL
ik, BEZ0L S RInERERTHAT 5 DEARA]
HEThbh, X BT BIMERDEEN TIN5,
16 m FEOEFFEIE 1 AZ¥—Z KB EWICH
D, RRCIREREVKO DRI £ TIEA S 3 A~
4 A (Figs.2, 3 LE%) I3 fiodBFH & LA TRIFE A & O
EAFIE > T35 (Fig. 11). —A4, 1 A~4 BOMDE
PFROMEY 71X 8 H~9 H L ERTHNEDDFRE
—ETHBTLhD, 1 ALED 16 m DEFFHROH#ED
SRIEEHROBMCEB LD LYW TES, L EDCT
s, IEBWHERTRO 1 A C ZIEERS ST
200, ZNLIRRZIEERDEE D, REHEKD
SIAREAPINLESD S 3 H~4 Hica 3 &, RiFHEE
FilE 8 A~9 AL L THVE DD, MFEEKH
B L b AN REREROB DR E 2 L #
fEhs,

5. ¥ @

1990 £ 1 H~2006 £ 5 H £ T 17 ‘FEHDERME
% (A-line) DT —ZERAWT, JLEBERTA TR
Hic B BKRDM, BLUFRNOEOFNAZEL
EEEAHSHIC LIz, B, ZORREZRVTAE
ORRZEMELL, YZEEHic BT 3 /KkloEE, +
A= e b ILHsE R IC 2 5 £ TOKNE
H, BLUHRNBOEERZERL,

LRI BT KD MOFHELIELL T LS
GG T & 5, 12 H~1 H ORI EBIEIKD Y%
BB 3, ZOHBERRAIL A R—Y ZiEh 5T
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FRINERD T 2R E D EBVEENRENS
T s, HEPROREREAKIINT U KT
NG UK OBRIC K> TTEZDO T AL, B
HEXETUKDNERTH 5 T A rgEniz, 3 HICE,
FHZBCTRLEGEEENICRB L L bIc, REE
KO HEDNREMMUE TEN> THHT 3, 1 H
~7 AZ TOKIEE R R OL MEREENTH S
LDO0, 7HA~8 AOMICRABRREEKDTAK Lo
TREN_Eo7kBRsE A A E (&L, 8 HLERZEMUN
miRERED LR, YRREEMEIC 2T AR E BT
PEA/BEREEKE, AR—y ok HBLTAE
CEELTWAZ b, LR AR
3 E TOWPALOREESFICKIEHED, U
I BT BKERICEETH 5 T LAREENT,
—F, UZEEHOWNBOBEHEIIL T L3 1
IR TE S, 1 HIC, InFERHIKOWA & IZIZREFRIC
FIPEEE DFOEIMA L 5B, TOLEIHRESTH
H TN L JEERD BN TH S, LA LENLIE
R FERES 5 DIZIDEBIIKOHBIFINO AR T, Z
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IR RO ENME 5, 7277 L C ORFORE
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N, REEOER, WMTICBRE N Aline 77—
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Seasonal Variations of Oceanographic Conditions
in the Continental Shelf Area
off the Eastern Pacific Coast of Hokkaido, Japan

Akira Kusaka *, Tsuneo Ono * Tomonari Azumaya *, Hiromi Kasai *,
Sachiko Oguma *, Yasuhiro Kawasaki *, and Kazumasa Hirakawa *

Abstract

Seasonal variations of water mass distributions and current structures were in-
vestigated in the continental shelf area off the eastern Pacific coast of Hokkaido,
Japan, using data obtained in the A-line for about 17 years. Coastal Oyashio
Water (COW) appeared in this area during December and January. In Jan-
uary, during the early observations of COW, the southwestward current velocity
was detected to reach its maximum as well as the predominate development of
barotropic currents. The appearance of the COW was often earlier than the
detection of sea ice outflows from the Okhotsk Sea. This suggests the East
Sakhalin Current Water, and not the melted sea ice water from the Okhotsk
Sea, could be more important for the formations of the COW in the early peri-
ods. On the other hand, inflows of Modified Soya Warm Water (MSW) into this
continental shelf area occurred between July and August, and maximum south-
westward velocities were observed during August and September. These inflows
probably led to higher density gradients between coastal and offshore regions,
and as a result, coastal density currents developed in this period. Compared
to the waters in the Okhotsk Sea, considerable amount of modified waters were
detected in this continental shelf area. This suggests that water mass modifi-
cations occurred on the way from the Okhotsk Sea probably play an important

role in the water mass formations in the continental shelf area off the eastern
Pacific coast of Hokkaido.

Key words: Coastal Oyashio Water, Modified Soya Warm Water, Seasonal variation,
A-line

(Corresponding author’s e-mail address: akikusa@fra.affrc.go.jp)
(Received 15 October 2007; accepted 6 November 2008)
(Copyright by the Oceanographic Society of Japan, 2009)

* Hokkaido National Fisheries Research Institute, Fisheries Research Agency,
Katsurakoi 116, Kushiro 085-0802, Japan



