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A Review of Ocean Circulation of the East/Japan Sea
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ABSTRACT: The major studies of an ocean circulation of the East/Japan Sea related to evaluate the feasibility and utilization of
deep ocean water are reviewed. The major feature of surface current system of the East/Japan Sea is an inflow of the Tsushima
Warm Current through the Koreg/Tsushima Strait and the outflow through the Tsugaru and Soya Straits. The Tsushima Warm Current
has been known to split into two or three branches in the southern region of the East/Japan Sea. In the cold water region of the
East/Japan Sea, the North Korean Cold Curremt turns to the east near 39° N after meeting the East Korean Warm Current, then
flows eastward. The degree of penetration depends on the strength of the positive wind stress curl, according to the ventilation
theory. Various current meter moorings indicate strong and oscillatory deep currents in various parts of the basin. According to some
numerical experiments, these currents may be induced by pressure-topography or eddy-topography interaction. However, more
investigations are needed to explain clearly the presence of these strong bottom currents. This study concludes the importance of
topographical coupling, isopycnal outcropping, different wind forcing and the branching of the Tsushima Warm Current on the
circulation of the East/Japan Sea.
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so" B TSS 'Tsushima Strarit;

TGS : Tsugaru Strait
S 8 : Soya Strait
M S : Mamiya Strait

- Y R : Yamato Rise

8 45 J B : Japan Basin

20 Y B : Yawato Basin
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Fig. 2. &= %39 &l Ax % =(after Senjyu, 1999).
3. sollel FEXE
Eae 99 719 wel drZxo dFdd =3
AsglolEe] F(HFUHE YrolAd of BAN He

Re AN oA YAR Y 38 ~ 400 A& 2Hn
ot oA AR T HHFY FHAHR A 2
9]z olth(Fig. 2). H, 2o "t FHe] FA= T
& Z22(ENEFEF) L AZFEIHLAFHE WEE
4 9 HFig. 3).
- FHoZRE 25 m 7HA|9 HLoEM FIHAFIE
- ZAME FAoz Grdn YFdom ol
WL o Bolle F3g FLE(thermocline) 2 B XFHol Jirh
2o glojMe nenge 2ATIGFSY EFFe 98

99 QAsrt EHE wHd YFde EFFE 1
2049 FH7F BFHI EAEH AR 7He
Aoz A Aol AUdFe) dFE weoh F23
d¥e WEL BEF glol AV AdH G2 o
2t ztol7} LAyt

FE5E LESHa/AGFe FH2A dede BF
FQ ANPGRS LolMx wAdE. ol H%‘*%%‘—
E BAERY WrY xFAM 19H9AY SRR
Agez FEHHR Yot

AEsE

2 FAafssdn 2y$e d AFd A
Z 5 & 9t & £ 0~
05T, g98< 340 ~341 psudl T e A1 A
Udaol 98t¥ %ao] AZxFE FH 4o os] & o
340 psuZt 3 tiFol &) ALl AAN FFHFL
293 39l Fahe BRoAM HRMA olFolxtn T
ot} o] 3 o W9 BE9 AGE dgrH1~4T,
339 psw WHE FAMAAM HANY FEFFY Loz
Falgith oj#d #AE Subarctic FFTF7F & FHF-2
g3 oko] A} Kuroshio B2 T EojeE dAFA FA}
st}

9, 2 F2AGAT LA NGB 2EE F
Z35te] AN Tl A5y LI AEE HA
st giot.

=2t

-
f

=l 2|

g2 Fae AF A MHBE FRALLHFI



FEFE AFARE Hold TFIAE fdsid 34
T 2Anhd R4S A BetiFig. 4. WEAHS
gste] FAE fFdste 2APERY dFe EI3TS T
F2 TAHHY, 9% 49 TR TFER T s

gol e e nATh

oft b

A o

DL

] tommmiu

Fig. 4. &5 28 % ¥ AFE4=(Uda, 1934).

ZaE 9% 39 °-40 ‘No| &Ajst= @ M(polar front)&
NELE &Y dad 229 Yirdom el B 4
Ae b, dee AEe sigeded Uig s€e dTts
Uda(1934)9} Naganuma(1972)2] #2443 Moriyasu(1972)¢]
Aol g SRREAR A olFo] 2AluEFS #4l
3 BXo]| wE BEEegdd A4S Fo| o] gton A
Alg HoE £gddd odd, dFee ddHEe B
A frdse] §Fdge el BH4(EI3F, East Korean
Warm Current) 33 T3] ER2HE Jald H33F(North
Korean Cold Current)¢t THy &F3kstn, JE 4Adg uet &
R8s AR Ty 22 ES SN 2Hgtos w
A7, AR BAste Lobdllys B3 LEzxaE w
AUztn UnAles 59 thl Aulajol et F Jhwix o
ok wa} Falsl: 2urerE(Liman Curent)$t E3EHES
AT AEBAAL ANE 84S BdFD Yok

B3 2459 80 #¥ 2AvptREe] 382 A (Sudash
Hidaka, 1932 ; Uda, 1934)0] #33ldtHFig. 4). 2&r} 224
ohRE A e A2 FEIE oEe Az &
A7b M2 FFFAL oA 2EEHe ¥R ®Bol dyehdo.
ole] 3l Naganuma(1973)2 2A)uhdH7} 3 A HAod
FHE o]0 oo o]zl BT Yoz Adln g
R E AAEdTh A3 d7AT st 2AJnhdRI}

ol {1

dasdes Y€ 3 §T9AUS we EASE TT¢F
o} JEES ug BAeE JEAMAFE o 3]
Adz geiFHEg 5). 2A9hdRE RSP sr=EAA
Az dx Yelua AP FgFg gor} g
AP EFEY FAZE FARD Zolr sjAAFe T
wr) geth gdA F5FEE AY 2A0BFEE 554
e me sgozx 19 YUXYEE BEAYEn vk
(Yoon, 1982a). mebr UdEAgte] ¢& A& wit 24
"ot A2AFE QEF%e dEAES o F4HE
Kawabe(1982)¢ll 2}3l® ol &Al diupdie] 430 71
3o mel s 959 fESTYsL ARS gt JgFoe
24 Jehde d4olg stk AsEE F3g 2AvhdR
£ AT d-e f3o] os) AlLsied A¢e 7x BAY
2= g)tHKang, 1988 ; Seung, 1992 ; Yoon, 1682b). RS} o)
BAF(EHER)0l ol Fo] sl ghettd FEdF
t A&sle BASHA Ha 27 2% 58 Lofgs §
3l §249 Aol a8y FAR FTPdRE 59 F X
N BZ7A|g Bastn o7|MEEs ggos gsle ojed
A& Holm gk ol FURANAM gl vIE(t T,
1992)014} ir)sbe) Iwghel <& Az HE&3H oo o
g7 aAgsr] qEd shsAol wi- ot oldtE FdIF
E AFE SEA diAHez 9xe HYPstA e d&d
AR Fo FFFE F THE vk TG Fe 9% 3
Foile] Alolols FAMel YAHY R AAE =
48 Y598 3o dAHEH 53] LEREIZAAM A
o] Al EA3E FY(Kang, 1990)2 o2 st A7 A
olg} Algdr) MY BEF YFoor HIFFHEFL Liman
F57F B A - B2 dcke wel ga & F 94 AT
uie} o] 29) <k 38° N BoA Begals FdFe) 3
A F Yoz g3lo] FAME wel s2E Aoz dA
ot Wty EB3EFe] JARES wAAWEke] £38 o
Fed Wy ol9l9 Hie Aax e EYE wAAN
o) £8FH7) e Aoz A Uk o] T AF F=gA
Re F3 HEE QREAAG EAgch Wasoed wAlA
o] &go| EA3iths AHHAA FAE ddPS E3le
FEgo] Fao EA-FE ©HE St a3l B& @
#38) Fthz AMdeAME YedcHLimZ} An, 1985). ©]& s &
879 Ar|FEe TS SETLRE Pl do e F
astelg AdEs d, FMSE3 S-BAR)edAe Fx]Aq
F(utg, dFER Wzho s HAHdE Aol HZo A7
Fto]thSeung, 1992). FaiolAY niggel BRI AdHoR
aA dsn glen ols FEst 7IAEHoZ Suntropic®
Sunarctic®] ZAIRel #Asn dF §Zo) AXFgonH
AdEY 4L W) g Aoz Agdch £d fAE
EXE dFe ¥l I3 §sl Qe oA s ol
el uiggd £¥71 B3 dseded 938 vXn de
2 & 4 U 53] ulgeE BE¥S pdlo Baldlie o
g3 FedRe ot Hxo g AF Aol ofstH v}
o] X7t & FAMY A 2 ¥AFY o @A @
ALS & F YekFig. 5). Y FFHAMY G {5

e rir

do K ol o

—105—



A vzt B, B5He) 23
9 aw.g_,] dqa 7]—?01] ag o

Wassl #4959 Jad Bay 2
gasic

Fig. 5. &82l &7 el =(Ro, 2000).

B sixxEe E¥xe olg EFE B¥EYS YUshln
°1°B’] o]l FaY FHUREEE FEFQY FEHF X
SFAM, 3] 1000~1500 me FH44E we LRl

: “H AARY 2XF HF SFedd 9% A
o £3] AAnttFe B9 A, U] 2Heddy) 9
3 o)% Zo JEe VAL & & UthFig. 6). T ¢

g F3 FAsg 2 S EIo Bol EAsted
LREAY A2 whd 1~2/1 EAsH, 2718 &F
e uds) odrstAl Jehdm glen, daad oo od

dlo
o
o

O_L.

dm w4y o% (AR ;

.4.,._'403".

Fig. 6. &9} sl H i TH2Nlee et. al., 2000).

HZ FaL AFH600~800m)el FdH(Lie T, 1989)9
2% 2 T8 Y9 34 AFAFA FF5(UEE 5
P 7Y 5, 00De2RE FAHAS] tFEE xAE
= %-KHJ—%-’F% B4 T T FF oH9 £8o] giU
AF(EDeBA AL Bl Yse F5Y st ok
olge] A}E Tt 2ATNIF{E FRALAFENEH B
AHIAL FFIeAY @7 G AYE Z2AAM FEAL
A7 EAES AFAY Fo T2 AAdHn Yen, fd+
Q el 4 AT A=ETE s B o F A
2029 #4L olEle Zog AlgdHd, B3 AFF9 7Y
< B3 AN AEHARE & 5 e Aol Atz
|

e Fal Aessel hE AFE FHEAH ohed ¥



$1o] Ayl 7o MBEAHS FHOE FTL HIRH AR,
gAlol 5o AMTER wIe] AYEAEY A FAH
FEATY Yoz A&Hoz o]2ojx 3 THCREAMS,
1997).
et B #EF 2L $7 %E—‘:— 2AGE F4
o AXH WE FT B ulFgHe BY 2 AAHZ
W gy)-s g dgase) n}a AzWso dA4
ol%, AAANY &7 2 P4 9 FTAFYA 29
s waert BRA ALHDZ oS W A
A9l ATt 2 ase,

B 2 ow8 ool

-

4. B8 sHFasol ATHY

see Sale AFAES Adel 5eH og 2 )

e Y8 712y dFRA F Hﬂ-’r‘——’?—ﬂf’ﬂ & vlE
ALAREY 1Fe Tl FI AHF 249 vho}
Ak 3

o)
S gae AeeRe sAvhiREe o8
54, HeeRY ¥4 2 FAMY B, F
=1}

> nR5e 44 2 AFYFe
8 5 oY hd axst BgYoz dwnse) Yee
_}I:

oX
X
19
. o
+> o
7

sick. WebH olE Hw Adael dety s7o
d A77t daHolor e Ared® 54 Hu
Ygs FHE & 9e ol Azd

o w2 Ay o w2

= L

rab

&
¥

LE T, TAK2001). ‘AFHSS] ALFH 54
B2 olg”, xal%FI 20019% EAGEH I

=23, pp 49~52.

Az, Z71F, A F, FdFE #(1996). “F3l sHF=st

AR AT, A18E A2, pp 183~220.

¢r8 = (2001). "&71H L MFHEF", EXNEH HorlE,

pp 145.

o] A1-9-(1992). "ga el A", A&7, pp 334.

g3l 9F5H 3] (2001). "FAsteE R3] 23", pp 136.

CREAMS(1997). "Proceedings of the CREAMS’97”, pp

374, Fukuoka, Japan.

IOC/WESTPAC(2001). "Proceedings of Abstracts for 5th

IOC/WESTPAC’, pp 250, Seoul, Korea.

KIOS(1997). "East Sea Oceanography Conference”, pp

73, Pusan, Korea.

MOMAF/KORDI/PNU(2000). "International Workshop on

Operational Ocean Prediction around Korean Waters”, pp

139, Pusan, Korea.

PAMS/JECSS(2001). "Proceedings”, pp 491, Cheju, Korea.

r:i owE oy

A

-107-



