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SUMMARY

I. Title

Sea-level dynamics and current structure in the Korea Strait

II. Objectives of the Study

- Sea-level dynamics

- Variability of the Tsushima Current

III. Scope of the Study

- Mean hydrographic characteristics in the Korea Strait
- Volume transport study as a boundary condition of the East Sea
circulation

- Seasonal variability of the Tsushima Current (throughflow)

IV. Conclusion and Suggestions

I_{orea Strait is the influx boundary of the East Sea circulation, and it is
very important to know the annual and interannual variabilities of the
Tsushima Current and the volume transport through the strait. The annual
volume transport based on the indirect calculation by dynamic method and
direct current measurements varies from 1 to 4 Sv (x 10° m’™), which
generally shows minimum in spring and maximum in summer. But, the study

area is the region of strong tidal currents and sometimes shows no apparent



influx to the East Sea through the strait during the ebb tidal currents. Hence,
the correct estimation of the volume transport is possible only when the
variability of the tidal currents is exactly filtered from the direct current
measurements. The knowledge of sea-level dynamics and current structure in
the Korea Strait is the major key of the East Sea circulation, which is in turn
a part of the large circulation in the North Pacific. Therefore, it would be
necessary to measure currents directly by long-term mooring in the strait and
to develop and to continuously improve the general circulation model in the
North Pacific including the East Sea. The diagnostic model results is an
attempt to understand more about the variabilities of sea level and currents in
the strait by examining the annual variability of the larger circulation in the

Northwestern Pacific.
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o A=Wz} F ws R g dug (A™PE & F Aok
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A 24 RHFYGF <3
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(Tokara Strait)e& T34 5% W¥o2 32w, ¢ 36°'N ~ 3°N oA d& @
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EZ0E AZAHE 5FL FEANL IdFF (Sverdrup et al, 1942)83 R =29,
o] HF dZAL EHHY 3F (North Pacific Drifts)2 ¥ &4, o] R <ks}



3 Fo] YL FAFZA 150°W 714 o]t} (Kawai, 1972).

dd) ¢8Y BRoE oldy) BB LB Sopt: WA AL 7me
ol@th & (cyclonic subpolar gyre)o] xA3tx Itk o} 3o A 9+A A
R4 2opAeE YA Yade W gaEoD sz, AR BHTHe Y
F He E SHERE 2% AP B 42HE B 92 HowA o
dAse] 2N ot AANMRE F2A L9} BB 202 dAYAA
22N AFFY BZ AAE Y4BT

2 dFdME Adstioy, T FHEYS 92T oldd 89 &
o2 dE FH44 Evd 27F AF EDHAANE e Hoz sy
Godfrey?] A4 (island rule)& 438 S g vy $89% XS 59
Sverdrup %% AL ZA dig AP A5 F4FS AAT & QT F2
A o] HA Y MG A% AdxvAel §35F (Indonesian Through-flow)l
AL 71E =% (Wajsowicz, 1993, 1994, 1995)9] AE=Z A},

A 3A F2AL AF AA

TTFE dFEAIEAA FEALY AUy HHAE HAZ F4 200m7tAH,
FA%L oF 3B/km AEY HAE 2UY (Nitani, 1972). F2A| 29 FA4&3 7
# AE (Ryukyu Islands) Aol R $A%3 1§39 Aol BT 2
(Gulf Stream)ol A ¢} w}37tA 2 WHF (counter currents)?} EAFTE T EAQ
7 e EA F SgedA €F7F 7150 divt 3/ LS o) FH, o
REL FAA A F& Ay FFL2E 9 (Lie and Cho, 1995) =783
< 539 HRYLE fEdrh

Guan (1980)2 19561 ~ 1975 Alo] FF =3 WFHAIES 7IEXEE A
A dod GEK A8& o] gste] F2AQ9] UWT TAHFS Avs @ 4
g 7] dsE asdd (Fig. ). 2 39 2dz: () H9 450 8%
A2 Yed F2A e F4AS 94X, Ba 2 E (% 50-100km)o] w$ <t



Ao glvke 3, 2) FASZAANY HFE S 2L HYE 95 cms! 2 45~150
cms”, 3) FAFAMY £ B (39, 59)e] ), e Q1)) Hirz o
dRE Fol wjf AE A, 4) BEFY A ¥g 2 Azt s A=
29 SeiH g oldd 39 (Northern Subtropical Pacific Ocean) 9|4 2749
Aol #EE 0P SE (wind-stress cur)st A#Se) Y= Fags A
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t}.
TEFHAA BA71HA FL, GEABEZRE AAE FEAY AL 4
< Azt w2t AdE AX Y HFL R 71FH (reference level) o] zHe+ t}
E2A Qe M2 & F& BRud gt (Natani, 1972; Nishizawa, 1982; Guan,
1983).
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Sv Ateltt. w79 W AY F4FS 5 Svez FHEHYY

Guan (1983)€ 1955We]A 19784 Alole] B=® ATZHH 700dbE 7]2
223ty FFIE dFAIEY FUWEAA AL 43S ANSQEd, HFH
& 213 (£ 535) Sv oj8 g ¥ 4Q)el 24-25 SvE, HA}Le 7+ (99)
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9 awist A fAso

224, Nishizawa et al. (1982)9] A4Fe 1954\3-1980 Alo)e] Ao A
Guan (1983)% Z& 71ZWo2REl M4e BT +43& dgoy Adxos
M7 Qe BEE EAT o @ Aol 98 AE (dynamic height) A4t
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FEIANN F2A0e) B9 BHL 10874 108 29-30°o] SAlLhsh A
AH 444 (ADCPIE o §8he] A& AN (Kaneko, 1990). H1h #
£ @ FAMY 90m FANM 112 cms” & ERon, ek 80 cmsTol e &

JERQth 22Ae JAdoN 0-20 cms™ Alole] &L AR = wE
7} @Rk Kaneko et. al. (1990)& 4% 700me] ADCP %40l o9 442
o] 272 SVEA WUE AR A BAY F4FRY HBH% AL © A JYEES
u g,

4
fijo

FEZN F2AL AY £439 AFTT WE GEK £= ADCPZ o
A FEFEE 1Fo=d SR AR (1986-1989)ZHEH AAFHAYG
(Ichikawa and Beardsley, 1993). th&AM@olA 43 400m @@ 60 cms™ o]
4o AF 50 Holn, TAL FAR T2 P WE g uiY
(Fig. ). 3d e WT $4FL 276 (£ 37) Sv ol%, Aust WeAE 20 ~
30 SvEA g AUNE Jerdch. FEFIANA TRAL sE4Fe AU
F71E& ANt AR vFF (large-scale wind field) B ths 2] <A Q a}%
(local winds)ol o %887 9%& vlactn wastd, "

Mizuno et al. (1991)2 F2AL FAFE FYSIE 3/ AF HAANA A
e A% ABERH WY BT $53L 23 (£ ) Sv2 2FHA Chen et
al (19920 F#4 dARA & d%¥ % ADCP HFAE2HE 303 (+
20) Svel $4%¢ AT

Blaha and Reed (1982 E7bebsl® Alold] sMzo| 2R 22A0 44
Zo] oJBe] HWE Bo|HW, Sverdrup BFR"Vo2 AL Anstel 67149
JAE oA HEsle Aoz R a:, FdA TN ~ 15N
Aole] wpghe] TEAI2 9 dWEE BAATE FLUos EHAYt. FFF

D) B3GR E = 2Ly -+ o2y
(Ekman + geostrophic flow caused by divergence of the Ekman flow)
EE f My = curl; Ty (9714 Z+ & o3 2ol A
B=2af/fday, My = [°wpvdz, cur,b Ty = 37Ty /3x - 37 /3y )




olA Hol= ol AWt 94 Aol HAY A FF wEojge A
Ho] vt (Greatbatch and Goulding, 1990). HZ9 #FAZFAE= FEdFd A}
Hol A AF 3 WF (low-frequency flucuation)& AT+ (Sugimoto et al,
1988; Qui et al.,, 1990; Ichikawa and Beardsley, 1993). Qui et al. (1990)& &3
o NAE HoH 94 ADo2RE T2AL FAEY Aol Bl A4
Al @74 (meanders of the Kuroshio front)e] #3H o2 100 ~ 150kme #F&E
g 7HA4, 14~20°;_J~9i F712 AAEE& RYY. A, Ichikawa and Beardsley
(1993) FEAIL F4F°] 5~10 Sve| AF 8~32¥¢ F7] ¥ 150~375km2)
B3& 7}A 2 8~19%m/daye) 94 £ X (phase speed)® AFEL A3}

FTITHAMEG 8 FF dAFgelMe 2 F5Fo] R sojyed, o
olfrE TFTTH AN FEF] TFIH WFY F4F FAANAY = F
2AL EF R HRAN Ao o]FolAr] wiEeltt (Nitani, 1972 Qui,
1992). |

dE FF Aol e FE2AL A7 (Kuroshio Extension)%-& Yelye
FEAL ALFG O BF g oA A F 249 @AM on, o
F AL Abole] n@ EE FF sHo] SAYT (Kawai, 1972, Kitano, 1975).
of & H|FME FEAL AT Ao, 1 od Ex o]FelA By
e A7 BY (ntrusion)d QB BFH/HFH 2880 (cold/warm
eddies)7t BAEHI 2EHE 2H 2L FAE 4 W AFHY ¥}

o-$ =,

F2ZALY] EF FEHFE dE FF dGedME JFel, F2AL AFF
Ae 71 42 o AF714E 299 (Qui et al, 1991). 9 F 9 AL 5
%% (baroclinic volume transport)elA] Rol& 7H& A& FF T8 A9
A S5 Adg 180709 A4A)E BAY (Guan, 1983). ¥F3F 459
R AE5S AFY Z2d YA FAE Rol: d, 2 JXI} Fo BZo
2 258 F2AL AR F4%F°) o ZA veEgd o ¥E s ¢E
weko 2 oF 400kmel™ (Kawai, 1972), 2 36°N ~ 38°N Alo]eoj A vebytc).



F2ZAL9 714 (branching point)2 3 A A 7IAZ A9E 4 U} o
B BEZN BEE 9 BYDE A4, A4 AZAA BrHE A, 19
1 £33 BEANS 0 =yl 9% YER 92 BYH BrEE 4
$7h gk AAAE AYHE RER A2 AL 1L - nGe) FRA0} A
3 (meandering) E& AP (recirculation)s] o) FEAe 2Fol AFFT
5L We Agn ¥ 4 Yok #W, 99t Y (Taiwan Strait) S E7
9t 4F (Taiwan Warm Currents)’} 5533 oA 53] qFHd UH%
9z 22N BR WYsA T B HWAA o2tk B I(beardsley et
al; 1985) ohet il ET Ue SBelA Aol wet Q8o o BA g
gt 7ort g doz mel 2 o Ao okajrt.

22Ae RR22Y dot ¢H2 2798 712 (mechanism)o] o@ AL
N 4 92 2 A AW, 2 FAN Tl AEA T 7=
A7t Fud dHon Bohtz o Agd & =t d¥s BAA oA
N Nz 2 2L t2de $3HE F B4l dvt RS YAVTE MY
o] A71F U (Lie and Cho, 1995).



A 27 BEFHAERSRY B

A AP sF 729 A5 X O ASAAY F8 AFEHREL 2
A o], A PSS FHske AR Ao FAHY F=24 w5 R 2
4 99 T& FAZ 9 #5F Y, {4 2dy FX 2D AF T 3
A Aoz /T F Qo

S

A1A F-AsE JqAA divid 7o 533 AFA

1) drtgF-dedd 457

FEANLERE J|dHe Aoz 4 dvt GRS deE 5T A
AP AXE =T FFIAG o EA3e 98 O 549 dFEH
By ERXHAAY, FEHE FUE el FRALZRE £XE FA¢ /2
A A2 - APY g S0l g AL, Adsd. B} F - AFE #HY
e 7220 BN gvl GEERwe] ohyn £3ZHY A A
FAE FYHAIG. 2t AIHPY F - MFEE FHEHAQ FHE F9)
T e 548 29 3t A8 FAEY i TPz YAHHE dFoln
#A8 dTdAE B4 A AL FHA}E dFE dvl GFRFE, 2 AFE
dut GFE2 BFE g (Yi, 1966), W Fa7 AelA EAHY FF3F38=
EA4ste dfs duidRzE Ad4s & Aol AMdoltd (Nitani, 1972). 234 2
F FEIAS A ¥ S FHA3NE A £ E4F AF A 5 @I =
HAAME JARA Th EI3EA AFHO 9 FES o WA HAYS
golet JAF gojg T3k Fdol APHook & ot o] Hol U=
Lie and Cho(1997)¢] HE<t Alte] AATH

o



2) deldF 543

gt ¢/ FE4¥ (F 5 AFEE 33 el djajAl=
olAFE A B HFAHo J|&AdF ey, B3 F - AFE Alo]9 3F EA
3 A48 A8 5L o83 $43S BPAoT A MuA G=d ge
o] oot FEF AF ojHY Fo AT AHEL X
o B 144 €7 9EE €7]9 49 MR guAlFE Qe 9E e s1E3
ot g8y we g3 oA F4FL Yi(1966)d ostdA AYF 135 Svez
stAlel Hd (221 Sv), FA FHA033 Sv)& Yelt. Miita and
Ogawa(1984)% Yi(1966)%+ Hl=@ =71 AT 15 Sve &g HIA (49714
#(1989)2 Yi(1966)% BUF AEE ALHLINE $4Fo] Yi(1966)2] 39 o]
Zol @3t=t 2 o|f= Margules WAL o]&% FAZ 59 43U A
3t, & F& HEA A AR nEHA &F He 7|A3e K3 0]F 9] A
7 AN 299 =99 TIANA &)

a3y Miita and Ogawa(1984)7} A& SAFEREY +3 F4%F (42 Sv
Isobe et al.(1994)¢] ADCP #& oA AL 5% G3AS9 HT X 23 Sy, 9¥
o Hdix)] 56 Sv)& B ASX 7 AYF AL wls] 28] WA 2 o]
g3t olg} Zol NYHF A g NHAHY FEFo] AF dFAN 7+
o vld] 1 Sv WA 2 o]F A A& olf= AYF AN FFAE A
9] A% & F JAAAT axngE HFY &% ARl FEHA E3dd 719

£
Hu
Lo
4
o
o

ol

—

P

3= %3tk Fig. 12 A$E 2204 1989 994 ADCP#%7 CTDRES
Y A7lel B3t 2L AEFHEFH AJF 59 943 ddERYG (¥ T,

1990). ADCP #&f/£L 43 4839 ZFAELE AANLD, AFHF AL
Sigma-t 26.0¢] BUERE 7IEHoE gt o] F £E0WS vus Hd
g £ £X YHE HKIAT AEFR 7 AN EY 10~20 cm/s AE
o 24 Jepdoh o8 Aole & AP 4o @& £ profiled A o F
B3tA Jehdt (Fig. 2).
Kawano (1993)& &7 %3} AFE 7[R £/ E FA3 ADCP g9
%

= T4
AN Z2F AES AAsE $ES H 84 1989EFH 1992977 £7] dh A



He(EA A 43L& TAUT (Fig. 3). Fig. 3914 AL HEL 5Ad
REY £ - QBN T8 AYF $43L (71FEL FL A 125mE €
), QEL ADCPBZM & 9d F4FlN AWK $43L 9 e
Ve 24 48 (NEF £ dAZ BG-49)d A2, 48(6-109)9
Az H= AR Rol= W (Fig. 3), 24 IS YFHoE oB@7-88)nT}
11-129¢ F4o2 3 AL o ZA Jetd (Fig. 4), W€ ¥F 4=
S AR WES A YT YT 8P 429 AF HYAE 3 Sv
o] 4ol 914 W3l Egawa et al(1993)8] 2HSE Abolatx 2},

Fig. 55 %+ A4E FHolA o|A7x @& ADCP #Zol 93 ojzn o
# Y EAFY 43¢ 5 Rolth (Isobe, 1994). B5 A7], B3 v, 3
F AR 9E Sl Ao ARG ozt Aot AAY YR AF F5 3
AW e 22 Svol BTk FW FHEo AS 1199 FHE BS YA 2@
GAE) 9§ o ANE B3 AYsm, deR ol I dBF #FL AN
07 Svel At (Isobe, 1994).

ol4e ARzRE ZdAY AFF AL PR zE F-NFEE ¥
A5e) FEFot 2 WBALS FYI BAY F ¢
CAEE HddAN AR SHAES AASFE AT 2 AN, EF AL 7
Q7ME FHsHs Fglo] o] FojAor T Aot

o

Ay

[s]

o

o
Fi'r'



Table 1. Previous studies for the transport through the Korea Strait

o pis=A gl )
A oA | TR a8 | +% @ i =
(=3
AR 1.35 Sv
Vi (196) At U 5 A 033Sv |4d F79
' (125 db 129) |grum a2 221Sv |[Ad WE
- 11932~1941 A% 096 Sv  {046~27 Sv
$4E 039 Sv
Miitash O 1920~ 1974\d A} o] 27199 : 42Sv
s 1L el Ry AA |E1eE 9
#&9 AFAE 35 Sv
Miita®} Ogawa |983 g o .
%y |#Aw Azw [FER PSSV
¥ AFAE R . _
2 . P 2
Byun3} Seung [(1981.828~831) | oq; . 083 Sv 133'” eishel
080 |masegs [F19RAFE 1016 Sy 1Ed 44
A 445 Sv
g8 Wy Ha 172 Sv R X
A 1
S4E (1989) |MargulestA4) [g79@  [@8) giﬁjgga‘s’r“’
1932~ 1941 H): 7.21 Sv =%
CEN
Iobe 5 [ooee oo o [8719%  [3UR LSy A4 A% Guw
SET VN el BEE QR 0 008 Sv |2 HYEYF
A NFE $&9 [$4E A A%,
Bgawa 5 |ADCP A& en wm [FARS NEE 859
(1993) 1987. 2~1990. 11 |, ... = |E% :12€¢ AdRE FIA
% IFrE . . oro
fglg(():i:}?égo ARF : 23 Sv
Isobe ¥ 911.159’0 103;1 P ) : 56 Sv ADCP z+2.¢}
(1994) 1591’ 34_'_35' bl (99), 8AA :  |[dAA
. 34~35, ey
1991. 430~5.1 10~14 Sv




A 272 dvdie I3A

el 37 Zide # 71€Y AT+ o] F(19%4, 19959 Lie et al.(1994)
A A gtk & dAelMe divt G479 F4 77l ¥ Fo =89 =
2 #A% 23& F9 A Sz @

1) Ax=d .

7}) Minato and Kimura (1980)

Minato and Kimura(1980)= ¥ 748 28 $3 489 a25: A4
e HASAT (Fig. 6a). ¥ $HE BRI A, BF 20| bojw
A3l o, A9 B €8 Bd) ool dHAR okl o
714 FS HHF G ofdd &&E, ddle FIHE AT I Y ¥
< 71EAH o2 Stommel(1948)9] ¥ &7 FY3Ith. & steadysty, Aoy, &
#7b ek wRR)IL AP HA whE HUE A, A5 Yo Wge
A 3 Yok 2HY dside AA T2 £29 Zol(8)9} E(e), A
Az F4 UINE T YT F2E FHE EEL FEE 7tEA=
APl NE AWF TEL o1FL, $EE EHSE FPAME v PEF
7t A mEREs 9L o2 /14e AT Utk Fig. 6b: YT A
AAAE A3 $2 FH9 #59 d0E =402 Yehyz U oA 23
oA F2E FHFE KA FF ()8 e ZAHLE & Zol FEHA
.

L1913
¢0"' 1 /3 Ax E) J_ _L (1)
T A+ D= +EF+ X ot
Ean. DA o= 2205 2 FoiRe FRY WFoln, b, & BF 4,

#27 9 W Stommel®] HZ Fo)AE hFe Aol A UMWY

rie

s



o)tk o] J& dd] FYHE A Fo) VEHOZ PP F4 =8 o3 of
NFe T AY Atold 4P FEF wasn bR Ye) wulEE AL on
gt BEE AUAZol B ALAd, R AR Fe AL AARE BE Y
oli, EAFL F2olAY Aotk Mt AAFE GE NS Al el
o A Aol Rez UYHe NI, £2olM AT FYTY $2F, 2
A1 ¢z R daS Aoz 27 YyHo A o oA sl 5A =
ok A Nt AAFY E ool4w Hu folo Fge FAY Wit A
ok Rol W9 FolAY B o7t WS AXNY £ KL T AY Aol
FE 4 T2 FJAT Y F4o] YLFE, F ro] HeFE T £
29 Ao|(8)7F AAY E(e)ol FLFF AL AXNY 43S 23 (Fig
7). AW ARGy, ol Wt el Foi= 4 Tt 4Y S AR
SESA ZAANL ¢ A= 94X AR, o FlN FY FZLS Ay 2
& gloh

o] d7e AW £2H o8NS Edol FLALY gt BF F5F 27
BEA 2HY FL L & AL oz Y. 2AY Yrl U F 5%
ANE &5 YNATHE 4Ruce A2 4= Hetel AF FaFol Ay
o vk s} Adse) A A APRE 4 YA A¥Po=z A
A vdz d o 2 997 Atz BelAdnh of #4 2d AoE o]F 43
e £ #x 2d 2H4E sty o} g fasich

4) Nof (1993)

o] =79 71& /Mde gl FHEY 5FL V=EE F8
3 F& Alele A W HUAE He Aoln. AA HBEH =3
e SAE AR e wTdy wWe o3 FAZ 2H® Ao st
o] A7} HHUD Z7|el FF I LxE 2322, NS ddlle NS
o &5y FYF Y=Y 1522 o]Fo3 e AP U }FFH

rle
o

ol

&

My o
2
o
o2

N

o2
41

> o

fd

Ae £330 = F@E 2e 2oz AZen 27 SHgE zdE
29 HEoz A2 Fdgel T ALy FIA} 9 BIAA $E Yoz
o zge gk



$5L pHENGA S HE T BFoE AYF TFE oF= 5FY 7
ARt dow, o] AAfFE &7 A=EFH AY L He RAAM odde e
2 Azt B3 uHY a7t FARY o Fa3da 3Fee o] HHA
SAd % BE9e AAF B (geostrophic balance)d FA %=
(potential vorticity)®] B&E R ouyx] BFEo| o]Fta 2o AFF B
olete = uiokel WHo) AAF AA 2ALZRE FTVF 23 & W HE

2 ZAARY %% 23 AF AAY F FAE ¢ F A% gEd 7
g7 ANPF 2de] YL o F, AF HEY HE e BE 580 T ¢
& ¥t AFFHo vd wgolg AR, NIFFAA F79
Jzys BZHe gg fAo AZE R fEHE FA FL FAE
FAE o)Eha B4 (Fig. 8).

oM ¢5F REOBRE ANE HEOLE FEHE 559
53 Z 278 78S I 1 A% AFE BE 5, T2 FEFLS

2
1
rd

(L) 2)

0

2 FAt. 97| He H9 %Y FE3HA FAZA 50 ARHE Y
w9 gkeleh

Eqn. Q= 2% 277 &o2 A &7 Fade MR 4¥A7

$Fe 23 gEA 279 #BA A FEHE o] HAIA FEL

AYF 2AL AR FFFAA AYF7E Hed /3L FA AFS GHA (E
= 27 329 A&4d FA)Y 279 £ &= =20 Wy WA (Rossby
deformation radius) (= Ryl BAA. A71Me AZAAN dFd BAFR ©
g3 ¢7] dEo] EFRAA dYF AF FA FAE 9% L2 IR (T
Ax olet == FatEA grobdnh). dsz WAL 558 T3 7,
& o] BB Zo) &F T & R, BT WS AE /AR EAFS FRAA
ssn oA FFo]l BEH L 3 5Fo) AFFH A= A F
A ARt

B 40



o] EEAM F2E A A9 27-01 A 2o AT Lo H3o] T8
& HFE A4ATE ALY, FAYL BAY YA ol AAY ghot @F
BAZITE clAslole #2299 AYY/AANYE 540 A meisA)
R ke Rolth F, =RAA ARSI Yt WY BEY ¥y 277}
de dEsh FobAlel UF R o AW Bal G FA4e A & Y
b de AT daE dee 3D FYY Y=Y £50] gt BE Yoz
AFeAL 3o #7E FHIE 580 AAY $4E =X T3 Y= A
olt},

t}) Ohshima (1994) .

o ERANE HAYH SHE ABE 49 AW <4 AV 24
AYIL BT o] WA} BHE FTHAE Urt UFRY FE 450 AHY
g Y 39 sEFe ow AL ARSI = 2 9% BHe 2QUs}
e AEE Avlsn Yok

@ AR Rar9a o =EANE AYL Aol T T APt S
Wel Aolg £ AYE WA AP AY ARelM 589 2 HRe &
Az Ged gled, A ANME B4 37 (inertial periodfel ol BA 2
A7k Fuel A% AAGe2RE AYFo2 AdA2 2 g oE
ol ANHE ARED 5 dA) BAGAE WS NG AN} AP 2
T(E A7) FRAA A 98 =9 &85 (shelf waves)E 48T} (Fig.
9). ARt A&HoE fANW RE $%3% Roo Mol 4 AHE ER
o Fol zt Aol FAFI WY Ed o) FYRE 589 FRAelN AL
S22 sn AYPste AXFI Foh o AUE3
flow)e] HA4A AWe T oo Wt AY BAYA @3 AYs) Qe
HE7 F2% 222 FEPT o APlA Yoz HARA Fojd B )
ol AYTZF T & 27 Y49 slddo] B & ke AL BT gsv
2RH WY Ao Y= $FFE IS4 15-2F UohdR-= o
#agol Aol 719D Akstn gt

\

r_ﬁ

2 5 (coastally-trapped



o AFA 7 AWe BHAE 4L AYFHoE 2YIE o2 v
G, 2 9 dwe) AuAE 4, AW 4L A 2 AR, 24 AW A
F (Qe

_ &
Qi - f hl (3)

2 Zo]At} Eqn. )& ALH 4% BEYN 271F P Lof APAAY
a7} 2o (dp=dp)E RS ol&stn HBY FAAY F WA gy,
(dpp=dp+49)E <o+ A AP U a2

dyn = 1+a,47)1 4)
2 Zojgth @74 oE
« = Bl ®)
g

o|th. o= WEtE ol ohUEE AT AR AWR g, 7t FANA BAEE
sgsts AYE FFo gE F AR 9 2AED, A¥FHoE fEEn
s WEAFEES g AP HAXrL YdHoz FAHD, WP A
S5 249Y. OE dEdA 2E o BANNN L& A¥nH AL

[o

Lo

=50 §FAF) A FAHES FAFFEH)Y AFAAHED7T F4
B(HER)9 Ad HlEse AL U@

ay o] =89 AddME APS THE AR AFTH2EA % &
Eﬂ;i}%'—‘?—oﬁlé}:ﬂ_ =, AA hFe HAE steric sea level AAZ TIEE
steric anomaly difference’} 1 2A Y HFI2oA &% HEX=zE JFE F 3
=7} galA walol & Aol B UE AF AFHV S8 F& Ad EF
2o ¥4 2 AYEH FFH T4 BAT AEA FFE UA=AE 9
Eolth.



2}) Hsueh, Lie and Ichikawa (1996) _ o
o] =L FH BANGY o] R2e Z(deep trough)l A vl FF7} 7
2Ne2RE EAHE 9% F4¢ BRI Utk BAY 4L GeH g 7
BALE YESES g 550yt 43 F4o FolAE Fa dANY
o] AZ3A "t 714 FEAILY € e UWS5FS 49 AFdH g1
F2A L7 F2de T g A Y& AAHANA AdYez §71¢ &2
Joz 7HA%Y. a8d FHZHE A Wi HA AP e FEALAA
AEEE A5 4 (3 QHE # *)°l, HFHo2E §FL crossitd 5EF
o] EXE of7|ANZ Aolth. a3y tiFE 3§ A2/ AFH FL 4
A SBGS g 554 BFo s A& AP Aol £ £d EAFY
AFgH FF9 Aol AcqIH 259 Ao US Aoz B AR/F
A PAHE FSHE AL AYFoH, FA =g BESL, f AN 3

29 3] Rl 2F AU RAo= AAHY
FAel A HAHNA olu] AZH7 EARSY FH, AAFE 4=
2 FAYY) GE AYF 207 FA 42 BHE, U BE zho=
BEXF F7 44 4%, S £AFY S84 244344
4 Stk 2 A3 §3E crossIWA ZF fHo] A: BIIF
= YA et giddM HIee 4% fA7 89 ARG ¢
592 AYsta, T S FHRE AFAH. A3 AN ZE AN A
A Yo YAletE A2FH7F FHAAE BEE FHE AFH " 559
& $5Fo] FrtHEd, o] F/td ¥& BFVIASA (FL A FA x ¥F
2o BHESNZ) Y59) (x BFY 5 FE A ARV AT F2A
29 &% U4F 559 shear7} Ae Ag AU §59 °}&£i HEA] A
2| shear zone& HAIHE AF f50] Zasla, o]2 Ad (-)x HFE +F
Ro] PFase A wAy) A AR FAGES 0 ISR MAAAE

Aoz A& 2 Aol Q= Aoz dehch
B8 YA #FF AT ol o =8el JHAE ddEe #AH
topographic blocking Z el o8] FEA LR £XE & Jdvhs 934 7bs
g AdHer vetdl ¥x, ade 4% #AE 5%7& Aol gt & &

m U
o W= X
o E off T
w or (o ¥ g - |o

oft

Mo

-17—-



A 1 A% BN 2RHoD AESE EARE
7l A% 58 A4S A AU A2 B2 TH FAL EFAA

AfE gk GRS §¥Hose A WHAD Jed, L A2E NA F
2 2o NZ RS HAES A2ZAZUA §8902 FFYS Ho|T 3

% (o] 5, 1996). ol¢} laws) B =EME TRALI wte £% AW
A4 AYe FASGD it F4 At AA AYo] F2AE N JYg
AFST Yok 259 ATAAE £ 22N wes A4 AP J¥e
o 443 1Y Yoyt Yok FRAL $35) GAAYF shear zoned] 3
F= Aoz FEH L ¥ Rl

o

o

2) #ARd
7}) Pang et al. (1992, 1993), ¥3} £ (1995)

Pang et al.(1992)2 39t F3533, dd APS O A9e=2 3o ¢
Fx 29 A4¥E AT 5 AUANA AAANA HA AYFH HA o, &
B 4 aRE AL, FEALY TS YTYHYLE AT FEANL
t 2l 3F ZAAdA F4HI, A APH Fu G5 AQedA fFEdo
FEANL FYFL 30 Svez AW AAANAN AHF A = (free radiation
condition)& FJAth 1 A2# FEAL FUFN FAL W FIFTIAY FEAL
FOUxENY Hlgt s WFe {0 i3] vl ostA Y305 cm/s v
), % 10 m/sY 5FFH 33 & FEAL #9 23% A AFHoE FA
< ol §%°) 06 c/s) AEZ FUHHUAT. 429 Aol F& R e
IZFF7F ZAHUD. o 489 A Dol FFFHY £FE 2E AwFHo
2 FAMAE gyt FEANLYE TFF FFTH AFeA FAHoE uff
BY3d 5§ Fo8 Holw Y. |

Pang et al.(1993)dl 4 & FFFaldA vl d7e A A7l B oA &
N 2d S9 EAAHoZA ZA AA ZFA (forced boundary condition)o] A&
H3 JdE AL AASAT. APd AT AP A FA DL FA43%H =
2 gdol AFE FAZ FEANE BF, Edo] AAHY AA ¥ L ZFFA



dgE dFe AW ARAT A4 wet ZAH o2 FEHA ok 22 O
B AFEREE dub 3F 4 4dUL S F A 2 Relo. EF 13
3 APL RAHoE HUEXNE YF5H o2 B Minato and Kimura(1980)¢] ¥+
o] &&thE Aotk Pang et al.(1993)8] E¥S pHAA ¢ ELEA A
A8e FH3}7] 93 QFLE 137 F& Ao n, AFHUL A FEA(rigid
lid 7148< Q. 2 3Z AAdA 30 Sve F2AL %0 F949x, &
27 AF AA 22AL J 437 I A AFH A7+ 4@ BV AY
oM f&Fo] Adoh ‘

2d Ay wA gt Y FHAA FYdte FRALY %S T2
Z gz Ed 23¢9 73S 24 £ /A € A4 ds 80, 2
Y 27 7R FEAL £33 TX WY FEAL 7T F7l we §
Az F&H= F39 A7) okzke] WIst YElRAR TG HE &Y
o 52 Wee A9 WA &strh (Fig. 105 b). okl $ 10 m/s8 33
2xe 7tz AAHow BA & A%, upEE 7S &L B¢ wid Fa)
ot B2 ZH 9 £F AUZAME /A e FLAA WERYL YERAT BF
Z&o S g APelAEe A vus 2FAHY Fe7h AN F
$Ae A9 SAM B3 o} .

2 Ay 7 A7) =2A (open boundary condition)2.Z €3t Y& A
& AA ZA (free boundary condition)s] W3l BEIAM THHoz AFsn
A Lo BAZ AN ¢ F& A, Pang et al(1992)F ¥} £(1995)7}
2a9s 24 A% ZA (free radiation condition)& RE, /WY BAY F5 W
271 QA FE ALY WEgH A TYY oz FAXy] HEC 2o
R Aee] ol2A W FF AW AA 29 F4 @t " 77
Ests QuE XA Do BEdA AH As 20L& @A Wi 55
220 5544 g AFEA AJHE A F= UL 87 W7 o
2749 Hg A7 vk 7Y 7€ AF o] 4P FrAE-drhdFE 4
2o 3 (515W o], AE Ao| F) glolx A HEte o5 FAITE -2
RAFHRAA FAE X

<
=
o

ar
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¥H W 2(199%5)2 A EE 7HHY AFHE FEIHY) A% dyw A
A7t AdHe €4 EY 4¥8¢ i 2Y AXE 9 - A= o 18 kmoln
FEAL 92 AT FFAA AFd BAY FEHo2 FAUT FEH9 4R
< Pang et al.(1993)3% FALSHH, Y AANA 2f A 28¢ 2§38

Fig. 1la® ¥t %9 150 km el dA 40 Sve] #%F& F1, 29 J
A58 #4& 1000 m2 AT @ §FA EXolt Fig. llbe U 52
300 kmel EH 1 m9 dFd HAE F2 FAL A FHo2 gozn 22
AL Fd#EE FUANZL BLelth FF5IdA o] F APy dge ded W
A9 %o Aol X FH7 AY ZSL € F Ut & F AP EF 3
4 EXE= AY dAAXNYE w23 o). Pang et al.(1992, 1993)7 w3} o
(1995)¢] d&d AdFo2RE & & Y& AL Fudzs] L8 2do]
A, d&5A ¥E Edold U A4¥ zAdE ETL FFFHANAN &
2d AFgE i dee] dAHoE FFAME W2 FAH4E JddE Aot
o] e ZAEZRE dutdFHo 7dFA FF5IHY <} ALY nFstE o
de c¢EdY HEHozE: AV LS & & Uth

W) 33 % (1992), Seung and Nam (1992), ¥ 5 (1994), Nam et al.
(1996), ¥ (1997)

43 5(1992) 2 Seung and Nam(1992)2 Semtner(1974)8] GCM<S o] &3} 9
ddY 3 48¢ IR 2P Fe &Yooy, 14 ¥4 AL Juh =
d 99 BA MG A 2o, FEd T IO AAHQ
4L 23T o] APAA AHE Z iyl dEe dig 2l wrge F
B wt@ A, AA 6w AS, dE dsie FA HE, ug $8 5o sy
g, 439 <& 474E 71€Y ¥ €8 438 239 92X 49 &, 3
Fa Age] 3L MG BAARF Fo wse} A wiE Agy $e 2d A
FgelA F& T A=S, T4 e A ZAFY Az 54 Fx9 7
Z A, olg g wA W5 Fde dnt AYPE A= diwt AF) o
@ HEE THE dvt A7 FEZFE 4G FaAIe FoE F L



2 Q7N FEG FL uide 9gozA N A7E BEL NEHO
2 E 9 FEANLAN ST EXHE 55 U HYL EH3 53
FHE FAHL, HFAAE O HEFRE 58 9= E Aoz vygyng o
vb S i olgt e AZ Wste AMTY Y FAo] e Jdgde wgoz
old| & 4 =, Pang et al.(1993) M= 33 WH} T2 Aol 714
A ubg g #ste] i ol9 FAIE WYL Rolm Qv dH Uy |y
oz FY¥E TFL A FEANLPOE HE 2= A o] EF nd &Y
€ T3 FEHI, A 24 HAFGE FF EFIA=Y AU Y= Aoz 7

- A3 Y}

g 5(1993)2 9 4¥H FUdF &% ELdE o) fd] FEAQL BEXFY
ARG 87 AXNE nBsgh 2 99 9o F A¥H A9 gon AR
1AL § - Ax 1/4x 0|t} vb#-E Hellerman and Rosenstein(1983)¢] €3 ujg
TS A& o] A¥9 A doj FRAL EXFE FAUW0-3Y)ddE
T U AMES wE sEGU fF4 9AF FAo & F B2 5F
A2 FUH B} T o223, FAE-9Y)NE Rt APE T 9
Ho| et AP Foz Fie Ao ey $FIHE Fu= 7=
Ao #£AFY Aol 9lo] Seung and Nam(1992)% & 5(1993)%) AFolH 1
ol olg @ Aole oveA ZIAdtE AUA ? ol $A 2 HL&Y uFg
o Zoliel ZIdET R EAAY. &5 ZPAA uE $¥L& Fd FEYes
A" B, FEAL FFFHE EAHE H9L SS9 Hder) mE
o sigel BAe #4 ¥4 PEE S43td F¥ 2dez Feas €
w2l @42 vl Hellerman and Rosenstein(1983)¢] uld &€& & A
o} A - FUHoE dAZ oA uiY $YHE F AL A4 FFE AFHe
2 AZ Aold £XE U F Ut B @A B dFd e F49 A
g=9 2y A ot FEAL BAFV 32 FFFIAE FHax
gurd gEZH F43] dojA e dFAHULE o|FoA e ®wl oY F4
gA dgelA dFER AFo2 wlE HFE TFI Y] WEA A0 Az
AR FEE HA PE /AE €F RIS FL IWNA 5F0] #AH
T FEE AREA B3] ¥t 243



Nam et al.(1996)2 Cox(1984)8] GCM< ol &3l ddd T3¢ 53
R EA HEYLE 7Y 2 998 AR AQ AARY £4 43¢ 3
At 2 9499 FFEE F4 100 me HEd dsEF 43z o] FojATh
Ed 4R = $£4 500 m9 g BEF digelth. 2d HFe AY 4P 4¢
A3 HFgo = 134 Fo2 FAHAY. APAAN vlFe dFovt FLHgon
HEe] G Ho 742t oidd) ¢8 ojdd TS )FESE ulg S| Fof
At BE A¥A A A8 A AL AAFERE 4Ry 550 BER
@S we 3207 4 (48 €5)9 AF B2 A8 9 AT (Ng &
AE T3 AA=E FdEd. TYF 209 & AN o] M AAFY B
AFE AFLG9Y AFoA EAHY &% A2 B4 F A9 ¢&F 97=
gk o714 o] 2do 2 HA°] Minato and Kimura(1980)¢} fAMg # )
Fetatd A2 FAHE o] EARY 3L a9 ARG F&Fd FoR
E gExe 348 29E dEE F A €% A8% Y A48 EF ggy
AAFE e B FIFH Y AL APAAE UG Gaey &
7t FEELE dF ZAAFRSS Aol 9o, 34 o=
A&FGo] FAHHI o] F 949G Aloldle X (Be UE) AMo] dAAT} A
AEA Holz EAF 3 5§ WEge o dMd #AHE Esdlg uwd
¢ 4389 Aeede 22 99 Wl ofFd 2= Fulv 54 Wdrt A48
Roung KEAA TEL BEFY 3 &8 F MEZoz o)FHY.

7 Ao XY ERJY AFE o4 E FAE $899 HNB A4, =
T A9 Mg ¥ BT AFAA AFY SAV AR/ FAHoE A A
HA ¥ dA £7] AAE AFY AF 7IBAHZR o|FAIE 9EE ¢S
Ak agtel v AP Frtel @E MG BAFY overshooting® A=
dF F7h K82 EE BAAxd wE EAFY ¥HA, EAFS 24
Atel &l AAE 89 BAF BAF 5o 9AA 4% 39 ¥4 F
Chang(1993)# ©] 5(19%)A A X 4P A& T3 FdHo= 4
g & ok & o] 5(199%)9 A APdAE 3 FEdo FoAXA gL #
A2 2719 AEAH7}t ALEHA £33 AE FAHo] Aslze §Fo) Azho)

Fu b

ol rle



Agel @et Ag FaHE FAE Boj: dkdl, A AHd) ol=s] Ao A
AAHA BFL Nam et al.(1996)9] HAF A A9} GA}sc), ‘

F(1997)2 Cox(1984)9] GCM& o83t d3 He FH7A TAF 23
A8E FPUT. Lee(199%6)9) GCM & 2do] g ¥ F2 Ao A
BAAE 7 ged W8 F19De 2d 998 2N gyF Y2 sz
EIFFoEN oY dHE FHIANT. o &8 Rdo Az pFL 2223
g i, FdE 1HEH, 2 9 YL 125 B 1xojt}. SEW A4 =2A
©.% Hellerman and Rosenstein(1983)9] €8 ulgt ¢8& Al 43197, slgne
T €% 49 FYL Levitus(1994)9 BZ Ao dampingsEE 3} restoring
boundary conditiong *}%3}9\9\3}_. EAME Y HEY 23 gEFe B2
A Z dAste 2AE RAY. 4537 d5 4K BY, A By Ay
2% 59 EHO2REH Ul GRE FEANL 430 3¢ B3 o= o
FE AR B 24 FAHY FFFHAE AA FHE AdHD, FEAL £4
Fol AL e AZdE BEE Ax ARG FA9: 232 Qo
=Y A AP 2EFE Fw AR HYAMRE FAPS Bolxm gt

Lee(1996)s} €(1997)8] di¢@d Rde 22 gga e Ho|d g 7z gl
o 5 Lee(1996)& Af FH W3yl Ed A3t Soj7t glu, vmy s,
5T FAHA viFE dET F e vEge 9¥o2 ALsm Q= w
d, ¥ AP} Evie sfel ZA AA 2AL FEsz g Y 9
(1997 399 Ed 392 AFozA AFsdy A 234 EAS sdsn
ey, 3 BE 71EE ATo2ZN FF3FANA A5 Wst 89 79
3t AEE 1ASFA R U3, BEF ALLda dE vgAET) $F26 9
FAH uEFEALE 3 dEHL YetAE A A7 Yk EF
e EEE o8 5338 <& A7 AN E A9 AL BT H
=8 =2do] FyFooF ¥ ol
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Fig. 1. (a) Velocity section averaged from 4 times of ADCP measurement
and (b) the geostrophic current referred to sigma-t 26.0 near the
Western Channel in the Korea Strait. (after Byun et al., 1990)
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Fig. 2. Velocity profiles at St. 2, 3 and 4. (a) ADCP measurement.
(b) Geostrophic current.
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Fig. 3. Monthly variation of total volume transport with barotropic and
baroclinic component in the Korea Strait. The baroclinic component was
estimated by the calculation of geostrophic current. The barotropic
component was obtained by subtracting the baroclinic component from
the total volume transport. (after Kawano, 1993)
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Fig. 4. Seasonal variation of bi-monthly averaged volume transport in the
Korea Strait. (after Kawano, 1993)
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through the Eastern Channel only. (after Isobe, 1994)
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Fig. 6. (a) Model ocean. (b) Schematic diagram for the sea surface topography
near the straits. (after Minato and Kimura, 1980)



(b)

Fig. 7. Typical stream lines in the model ocean in case of (a) r = 1 and
(b) r = 0.2. (after Minato and Kimura, 1980)
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Fig. 8. Schematic diagram for the branching of the Tsushima Current from
the Kuroshio. (after Nof, 1993)
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Fig. 9. Instantaneous fields for the current vectors and the sea level at (a) t =
0.5 days and (b) t = 4 days, respectively, when the sea level difference
of 2 cm abruptly occurs between the two basins (contour interval: 0.2
cm). (after Ohshima, 1994)
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Fig. 10. Stream lines for the Kuroshio volume transport of (a) 30 Sv through
a 600 km-width section and (b) 40 Sv through a 300 km-width section
east of Taiwan (unit in Sv). (after Pang et al., 1993)
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Fig. 11. (a) Sea level heights in m for the Kuroshio volume transport of 40
Sv through a .150 km-width section east of Taiwan. Water depths
greater than 1000 m are set to be 1000 m. (b) Sea level heights in m
for the inflow boundary condition given by sea level gradient of lm
over a 300 km-width section east of Taiwan. Bottom topography was
given realistically. (after Pang and Oh, 1995)



A 3G A AA BH

Al1dAFE % EX
D€ 2 49 37 $9 £¥

e Y F9 A (B3N ~ 6N, 12°F ~ 13150E)9 FFHe #3
2 sttty AN ZY F4 AT LA 3097 (1961-1990) BEH A2 o]
#30ch. 2z ARAA & 43 nwre] ABE YFA AV Aslsgon,
29 42 R GERF 1 WZASY Aok BFE W9 30 o4 B F
AHoz ZW Azs umste YF L EF WA AN o) RHoE AA
¥ 9 oA BEH RS ALY 2 AHE HEY, 50m, 100m £ B
# 9 ¥4 2= degich

gwHos FLEMEG ASEAA AUHoz o Arte A I
om, BEo) Arhe B (b MHAKO) SHAL u dakshs A9 13
ae 3 Alole] WEA (interannual varability)e] 37] W&ol dIAY Hex
o BE (B B3) A2H 53 WA 2A Uit od¥ S B
ne.3de dehdRs) AL A9 BREFAF (= FNF2HY A
Sl et svit e e Mol WEolth BF YR RIL BT A
S7b WAR GE SEEdA ARACE ndold, 9F 108 FFAR A
QU ASE 23 B2 GBS wet AL A 2 AG5 HAYU

299 WFEEE 520 10°-15°C, YE0] 346-3429 HWAS Holn, 437
Hog A9 #Adch FLUAE X o8 FHFAA AF 2°C ez
A Jehtd, g2 Ao 01-02 Ax2 AHAE BAY (Fig. 12).

490 = Yol 9§ EA7IYE (surface heating)Z 1°-2°C A= EFFL
o] A& Eo] 9on, 36°N o8 HAozRE WS AFe Ggo) e g
gl AZe) 7°C olete] Bo] B, o] L g0l ¢ 01 AE BA ey



5o gue WA W= 293 s (Fig. 13). |
64l URtE ol Qe EW 80| 20°C o|47A stASe| glow,
S AFo) Uehd WEAde] g o $ESE HYHo] vty o] 3
SAY G (TF-TE ALY)e AEAY GRo] o] RelH FLAXA FC o]
4 BT EFARLS 24, 490 w4 BFY IHE Holn, HEE HY
A A o 10 AE A¥o] A Yehdoh (Fig. 14).

899 WFEXANE AF Wed B3 WA 697 ML, Tu
N EY-ZE A SLo] gHARY @A Yehh=d o] AL B o] )
Moz ¥t UEY %oz &40 Yoluy] wWEol JEE EEH M
100m)N A Aoz FAsY, 23 GomAA AG57t AFES we B9
8 Solrle EYE Roln o oz A¥ WA A Yuz U (Fig.
15).

109 3% 330 ta WAHY dou AL 237 520 4%
so} Fate FAOE BYY WEADe Atold] £ Fujsl sunT Iy
o YTk EE QRS ASEA @2 Adde Adsd F4E 9y nds
e} Aolol GE Fuizt FRAGA Holw AAE AHAe FNo= g WA
A ue ZA JEtm Qol, A 49Y AQY Asrt Bxos gy
2 BejZ3 IthFig. 16).

12905 Wz 2802 EEAME o 5C AE $80] W v, A
2o NE BAZ 109 2ES Wk Ueus 5o 2Eoz THH g
O 4Ee A 340 oo nPsFe AP FTANS Fgo| HEx F
o} R T2 G0mE AdnE A9 FAALE BAKFig. 17).

2) A% 2 A% A3 A3

B g A7adAE 19849 69 (o]FA T, 1985), 1987AHE 19899
Ate] wid 99 (HAZ F, 1987, 1983, 1989), 1992\ d €] 1994'd Alole] =% §
MY 2, 4E #F 2 AF RALE AASAGT (FAE T, 1992, 1993, 1994).
2 F 43 (1992 5¥ 114, 1993 849, 19949 1¥)9] #HZL g sy =



2 o AAE, UelA 43 (19029 49, 19939 19, 74, 109)9) BEL 9
AW FURE AZAZE RQ-ADwAT) ol FAoA AAFAT (Fig. 18)
19924 49 8-9% Alo] £&, 4¥ VFo2RH A¥E AYF BTN
ASE $942 22 %0 A% $F59F O 3B.ans) 7+ Bolv (Fig. 19), o
7Y Fole BEFFY A3 AA (~ 15 ans™) e (Fig. 20).
10031 799 &, AR BHAMNE 44 25~75m & FHOE YHE 4
2 xo AF AGAGM Wo 2 W3} (outcropping)3te] L}E}L}‘ﬂ{, ok3 o}
JAME @7 AAAMEE NEE FHERA AL47 ADFD F& 459
At o 3¢ 249 AAE BT olRe o dde AHW Lad A
2 Ad% (Fig. 209 B BAZ Qo) Bolw, ool ¥ F& AL B4
AYE 442 AAsd sldste] 50 cms™ o4 AF F2 (FEFH)L
Ao} (Fig. 22).
19939 1099 2, 94& FZ2dqdAE B E:JZ“ (25 ~40m)e] 7€R} o
2 BolW B neon, B F2-9% F39 PAE 2HAI Yehioh
#% AYozHY FI7A BYY AL AdFA 98 EAST AU
(Fig. 23). UE 2E23E A4E AYF EXANE A7 $5FRY 34 O
30 cmsVo] A4E FFETuG P duiE Foz A$A JoH, EohE B
2ESGE (> 5 cms)7t BEE FUF AEAA 2y (Fig 24, 2,
ADCP #& ZARAE A AFE 3329 4304 B5FF7 M3 2 @&
2 ugon B4E 439 A% $4& AYFY A7 452 Fo AAE
ushA JERRT (Fig. 25). 5m33 Om 29 % $4 EXNE %9
fraol o 2A Uehbam 9o} dvhaRel FA%0l BW ol gee Byt
(Fig. 26). TohE AZoA dA%e 458 BREd AL #7 dze=
e 58od FANE (N) FPlH A7l dol2 (wake) A¥SE HHE &
19944 58] ASE Eodos =94 5 (995)°] +&, 4¥ % ADCP
gag Age] dad, NEE I 430N AF BSRY 277 A9
22 9ol A% 80-% cms’, 60-70 cms'E HYeH, Y =R Y o
S det @R B S 2ol #e AN, S

rir
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Fig. 19. Vertical distribution of geostrophic currents calculated from the
hydrographic measurements on April 8-9, 1992.
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Fig. 20. Vertical distribution of geostrophic currents calculated from the
hydrographic measurements on April 13-14, 1992.
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Fig. 21. Vertical distribution of temperature (upper) and salinity (lower) along
the Pusan-Simonoseki transection observed on July 15, 1993.
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Fig. 22. Vertical distribution of geostrophic currents calculated from the
hydrographic measurements on July 15, 1993.
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Fig. 23. Vertical distribution of temperature (upper) and salinity (lower) along
the Pusan-Simonoseki transection observed on October 7-8, 1993.
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Fig. 24. Vertical distribution of geostrophic currents calculated from the
hydrographic measurements on October 7-8, 1993.
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Fig. 25. Vertical distribution of ADCP currents decomposed by north-south
(upper) and east-west (lower) components on October 7-8, 1993.
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Fig. 26. Horizontal distribution of ADCP currents at the depths of 25m (upper)
and of 49m (lower) averaged at each CTD station on October 7-8, 1993.
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A 473 ZHED BB
A1d Ae

2 AFAME T APE e T3] @& 2237 HAso o
A RLEY ATHE SH7E F UEE Y9 Ed 99 AAH%}E AE ¢
Aoz gt tdd FAzHY HEE 83E dF EdE AF (prognostic
model- experiment)el]l A AiH oz FE ARHEAA HE 7 F U=
o 2d A¥ (robust-diagnostic model experiment) Uy-& &3t -

BZo o) Y5¢ Y=FoZRE KL ABHoE Jddte Yoz
A AFAA AYF ALY, FAHA (tracer)®] HEAE o83t Inverse
method, S99 =842 A= (potential vorticity) B L o] &3l&= B -spiral
¥ 5 o3y X We] FEHosth a2y uigel A% & Lol A A
o &4 "ol A ALY 2¥=o YelYE basin scale®] €& A7 A
oM ey &3 YL ofde WYl N HAY¥In B + Yo I
2y 4y A= 23 2E 39 3 ¥ 4= 2y 2/A= A8
& geom, EF % 4y F}E Jusy] AR vE A2 F4H 2 5
drt. AnE B APANE FF39 dFE A8td AT <& AE7A =R

28 B8 b
A 24 rAFAI A=A

B AR A4§ 23 GFDLY MOM 1124 FUHRARAE AHE3Hi
Atk 8o 3 ZAA HFL 9 - AE 4 1° oy, 944 wFoE 21 F&
= FAYNG. 2 59 BAL E 29 2o 2We 4L 80° S-80° N olw,
29N A7le 2P BAFANE AAsY st D& WA P finite
impulse response filterE A 43¢t 23 4 ETOPO5 FAHARE AH&
At



5% 4 - 949 EFYY o= Laplacian TFHAE A3 o4 9
3% B4 A% (horizontal eddy viscosity)$t #3 %% FH A% (vertical
eddy viscosity)® 27 10° cm¥secst 10 cm’/sec, % %F #FA AF
(horizontal eddy diffu'sivity)ﬁ} 3 &% 4 AlS (vertical eddy diffusivity):
Ztzt 10" cm’/sec%t 02 cm”/secd] YA #E AAAT. BF HE AQ 17
L2 £x33 £2, 4E9 A BF 180022 AT

EH HA Z7AS= Hellerman and Rosenstein (1983)¢] €'¥ vl ¥ &
ALg3tE T €839 AGe 5 By dEFX7 AFHFAA Levitusd
APF FL& - FE BESA o 10089 AL F5E AT FHAES FAT. °]
Wao] o8 2de AR LEFH} JHoz AAHE FELES A=
A2 "o B APAA £53L 39 AE A HEA A9 AL A
o 7A7¢ WMEEL 2AT 2 B 2 739 J|BES AREE PR,

Table 2. Level thickness

Level No. | 1-213-4] 5 6 | 7-9| 10 J11-12} 13 | 14 J15-20| 21

Thickness

(m) 20 | 40 | 60 | 70 | 100 | 150 | 200 } 300 | 350 | 500 | 1000

434 zd Ay A%

1) AA AF <8

A9y &8 2P o] 83t T vEH dBE =T s 75E A
F9 £4 5 EX2A4 249 (Fig. 2D 84 (Fig. )9 ¢&& 4



BT ¢4 Ad w7t dASA Jedn e 9 Buuen 2oA
F9 oldu) £BA RY 284, IEYF L TG Sojrh F2AHY &
Fe A0l 40 Sve2RE FAH 60 SviR F71en, AEFY oyl &
e BEY FYO2 As) A 40 Svol ke AA B e¥o), 5
ol 20 Sv AES @AA WG £@o] Uehdth, AT2EY Ado] BE 53
MSE 22Ae AW AANA] Raid B N2F g YusE &
AN AFA ARE B¢ AW AF #&H AF 949 Altimenry AEE
Fgsd 7% H29 AT A Y5W FEALY A FF AFL o 60 Sv
AEZA s WE 439 WEL A 90 Svel wI: Ro= yewy
(Imawaki et al, 1996). 2N} AZ2EYS o|g 2& 43 WEL uido]
9% Sverdrup $43To 2t HAYHR 28T A4 4¥ E3 T A&
0 So o@ #3 27k 5ol oyt old WtadE ALH AT} o)
ook & ol 44 ¥4 BEN & & A& uig 2o 7 el Nt A
AR B3 2877} AAHoz 2D Uk 71EY A RE 4% e
A% BTN N AAFY ol A7}t ARTG YT N$A= G
(overshooting of separation position)©] etz ged b, 34y ‘E%-E— #
% xael YAIE #3FE AWsn ) dEel AR ol AANE AW
S3 9tk A AAF o) fiXe AE A$A AL A% AAFY A
dzel A% 4L olid £VANA $43= ARE 2ANY] YR AFIH
Q, 49 44 FHL AE 54 Adsed 2 o) 2] Hu Yok

2) BNHE Y qade] &8

Fig. 20 5A ®1¥ % FohAlol Aaddx 497 vt S84 J3 784
£33 ZY¥EE JYgdr) olAlo} ¥R FYHE FEFS FEA LA H
H$ARY d AEE A3 AP HFTZE didd JAoh B 74 @9de] F=
Ao gL 1~290] 40 Sv oj4e] Hu, AR J1EA AR} FAYAY. dE 7
9 AE 140-150% 2% S E 9A F4 5 Hdd Fo] yshtEdE, o
Z 39 EF A2 FA /8t A FadHe AE 54L& 2do



8 g3 HEe fA 5 BXE ugduet Ad ¥ste] EA4E BAY
Z &o] HEH AR 108~29 7o AAHLE NA PP ¥ B
oln}, 12€¢] 05 Sv AEZ AW/} H3 dAdE H47 Ao 2 @ 3
FaolA 3 W2 FUHE F49 dYgx 108 FRE vuy P
g YL 53 FAHZ AU E FS 1299 08 Sv AEE Havl =, 49
dA 10874XE xRt 43t F7HE 12 Sv A2 A @elrh

B og wde] A3 dg: 3o A AP 1 F AFAM A2 e 4
A4 Hola gtk F FE B F4 F9 FEALYH Z2 ¥ ¥4
A, 84 47 J= FAHE RolH, tiF AP FAH Hi, A HAvt
He 3%E 2U

gale] JF £40 %k 50 m, T3 HFF FAH] ¢ 1700 m A A& 2
9 olgt L F£5F WFY AN Wl FolAot B otdd-oldd &F
Ao AREF U F sy ¥g S0 Z7] & HEY A2 448
o ZalE T v F4o] v &7 WE vE $Yo] HF &£ J1d
Bte A=V Add ez 3A JeldA Hed, FAde 38 54 AdFe=
Qs Aoty dHFE vy WFoz F4HIL FHo| HuAH FL& I FR
< GFEF7 YA 238 FER F2AL 7|49 35U I FRE &
AP e =4FE 4TS AL Hdd FHE FYTS 27 B
g0 7] dFEeo] FYFS dAAE 2UL FY-FETY ¢ ¥ B ¢
g won uyg $¥L FAUY £FE FAFoE AMASE 4L ¥ A
oz A4

B2 AL FA %F0] - AE 15U ¥ Y& 7|22 3o FFHUL
getA &8¢ FHHY FEE = YA FAEAA 100~200 km ©] 3]
FRE /M E HFL nFdr|de Folt 3 &89 AGS A% dF ¢
T% Aol opie, 4MWF JIFANE A& Ao WA divt 3R ¥4
7179 WF FAE WY @ AdME o e AA A 49T F2
qE9 U, FAH dEAC 3 v A8 HE, dHsd A9 AN T
o] Wol N myel AMe] o]Fojd ot gl
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Fig. 29. (continued)



Stream Function (June)

Fig. 29. (continued)



Stream Function (August)

Fig. 29. (continued)
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A S R D AR

e A¥e B 5 £Be odste HF WA Lotk ¥ 49U A
A=A 289 G HYL SHA S0 4U9E 52 du U w2
Aetsrt QEd, drbdFe F2AY BAZH 18 199 A5 24 A
Yo, 2 0 22 Q4d4s A9Y 4L A1 ZFH B =3 %
=847 Jehdt £8, d8dede U AW AEEY B2 AAG 323
= 92 BH% B2 Aol ALal Ul YA gAY AR &
A5 714 2 WAE Yehia Yok -

8, A% B2ozRE A% Py dstd FPHoz ANd AT
24 9% AP BRRE HS £5TS FAHE Yo ATHoT HAHo
gou, R UE Fojo] A AL JRWL ANFHEE £ JEuI 4=
An A 2AsA 4o gEA, A7 A7 $4F 954 FRT 24
& sata 717 AR 9@ W BEo| WHAo|H, o HAL zFI FE
Aoy WEo =Y ABIEH ZF YL SASHA W= o] FasT
Ay B29 HEF ARZHE 27 YL AAse] 4T P B A 3
o 1 FAME 3] 2F Ed ZHE o] 437]% 8], ADCP #&Aq] o
AP NS FAHT FU BEL BEY F A2 AN FTFFORA F8
25 AR (BYFZE R AFE AB)S AASE YL AT BT

g3 AMlH AW Aste AT L S0 ASHE AL w7 A%k
o BoE TdHE BA HBFY A5 8E oAGE Ao Egol Ao A
e A8 FAst IR B SRF ok £ A AARY 2=
N%e ARt SHSE A (marginal sea)ol™, BHZ 2 AR ArrdF Y &
J 27 0@ Y7 WEolTh oY NFE woz st Ay rAL
g B4 HHY A5 B AUFS F4Y 48 F424 Ued & 3
o] A= % ENSO F7]9 #dd d774A Fad: YA, e Hd
AN A5 FEF] AWBH 92 FPE A ANH AZelH P A=
om, 4oz #71Woz AW BEY AF A2E PPN ug F4Y o
g5 7F9e olF7] A% RALIT.
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Al v g3 554539 B4 (Godfrey’s Island Rule)

Godfrey (1989)& At 7 AF (western boundary layer)& X §3l:=
Sverdrup 2924 ¥ & 71ed U= HAFWe $43¢ ANSE Island
Rule€ A|Al&).

Fig. A.l. The geometry and paths used to drive the island rule. The path 3D (—) is from
point A westward to B, then southward along the east coast of the island to C, then
eastward to D, and northward along the basin’s east coast to A. The path 9D (—) is the

same as 0D with the leg BC replaced by B’C’ lying on the interior edge of the western

boundary layer. The path aI (—) is anticlockwise around the island boundary (from
Wajsowicz, 1993).

Fig. 13 2ol A F¥Y vd axrt §F 3L At AsideAe
FAE F UEF ol A9 FEHE AANA SE3 B YoiA Atz A
i, $A9 HEDG Ae d5D2 R M9 3F e ddd= €8 MY
Azt U 8-S FAES 252 AP (Stokes’ theorem)E A &3t 1S3 ol
F3€ & U



—(Un=f) b = §an Lpﬂ +t §p, Frd

(A1)
A7NA fv, f5 ©

= Ao 53 939 x4 zmEed & JedA, d &
or o] A3t ulE HolXK (infinitesimal line element)& <] 9] e},

%3t St WA (barotropic vorticity equation)©. 23 E A7t U]Eag A
sel, e 2L BAE g |

. dl ,
) §al rpo = - F14 F-d (A2)
wepA, wrek npEd g7t At AAF, 53 4 dad 5dS sle BCY F
Z dor(on)H} MZE S (andAT F23 A v o] AAFH v o
x4 '
- -1 rx, 0 -d
W = TR §av+al xj;o (A3)

EW, A AAZ AA gl wAN FE3 FAN o FH vig YL

HER ol on FHA A HAES AoZ AFE F QUdd, 9 4L &
3 2ol B¥E F U

w(®d = ) - (fNj:fs) §6D+az f(x.J;;ot)- 4 (A4)

o 71 A

R AAY  g(h 2

~

A3 5% AA AN BZoez gax

Sverdrup 4% (net transport)®] 4 HE9 9= HFgo|n ozt Zo] e
9 4 glth, '

oD = -1 y- dl
¢olt) = (= f9 iu, Oo (A5)



A2. JAx4ro} F3}5F (Indonesian Throughflow)e] 3-$

o] oA & R.C.Wajsowicz (J.Phys.Oceanogr., 1993, 1994, 1995)9] =&ojA -
Godfrey®] Island Rule® g3t sm ol uhgt $2e) 44 7] Wshsh <
ZuAlo} BHFo BAE ojEHoE J&F WES AndAT.

433te dFlA vt L B A, FAHes PWIFY MY £9S
% %7432 (depth-averaged, linear, horizontal momentum equations)& TS 3}
Zo]l @€

—LHV,,x(gp,k) - -‘I%thb = "VéP+thH+?,,£H'+—fT (A6)
o714
p=ln [° sz | (A6.2)
P o= %(% - p) S (A6D)

ols, vi & $HTu) A4 (operator)ol™, F & 43 HEY vt ¢3¢ o}
ehdth 4 (AG) Tl SE (curDE H4F & SE HAYL g 2o

V- (_I]'{'Vh¢t) - ][—[%,;b] = JIP',H + curl AZH + curl% (A7)

o

714 J la, b] & Jacobian &, J la, b] = axby - aby E YEIET #H Y
IH == X dadiA, 4 (ADL FAFF ¢ o A FAHYo] HEE @
g FE A9 & Joy, AADAA ¢ =0 o A e (Fig. A2).

gk 4 el Aol SAEE A BAWAM ¢ = ) o] HEF 70| ut
A K@) & FY3A 2R3 AL (A6 P3el A FHAA4 Fdstds 7}
3 3ol AN o1 & WA HEFoEN dojY. F,



Fig. A.2. The gcometry used in deriving Godffey’s Island Rule. The path 3D: A4’ B’ BA follows
the arrows (— ). The path 3 is around Australia~PNG following the arrows (= ). The path @is
4D plus 31, that is, A4’ B’ BA, but along the west coast of Australia-PNG.

_¢é L . = . . 1l(z e di
 Lvix (4B-dl = § PVH-dl+ §a1H(p,, +F) di  (A8)

q714 dl & FH4A o HI = FI2 ¥ el (infinitesimal displacement
vector) S YERATE

Az Aol FHAA AY (sil) o] F¥3 H¥H JEBAR (Joint Effect of
Baroclinic and Relief) & (= JIP", H) % 3AQ 483 (= falP'V,,H- di )°)
28 4 Jeod, dfdol F¥3 HUdW 3F F¥or 7r/IUE AE ¢S
gz vRgs FAE £ 3, 23Y 4 (A3)0] 3 HEY A=At F
5o 27 2 WEAE FAsE W o] §E & o FAFA A7 R AEA
e FAY=E FAY o, D 3F-FFo} wrlve EEDAA HBYF FHE
e viEH 2) TF9 Fvlg AELE wE2s v SHAT IS UA €
t} oA F W AFYE WY FI3F #F (East Australian Current)t H:=
8] (equatorial currents)®] ¥]A & Aol uj$ Asd HEE + o
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= -0.8 Sv, Sulu = 0.9 Sv, Halmahera = 22 Sv& AAHJYon, AF 4 Sv o] &
9 AL #E B9 (Fig. A3).
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Fig. A.3. The barotropic streamfunction during July in a GCM of the tropical Indian and Pacific
oceans designed for ENSO simulations. The contour interval is 5 Sv in the Pacific Ocean and 0.5
Sv elsewhere. The instantaneous value of ¢ on each island is Borneo/Philippines: 2.8 Sv, Lombok /
Flores/ Timor: —3.5 Sv, Sulawesi: —0.8 Sv, Sulu: 0.9 Sv, Halmahera: 2.2 Sv. The value on Asia

and Australia-PNG is set to O for all time.
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