NJOSL

National Digital Science Library

CHotsi &2l 713ofl Cf5tod
ON THE ORIGIN OF THE THUSHIMA CURRENT

e 1993-02
FEUFA He|ss

NDSL URL http://www.ndsl.kr/ndsl/search/detail/report/reportSearchResultDetail.do?cn=TRK0O200200014317

IP/ID 14.49.138.138

0| & AlZt 2017/11/03 11:35:12

A2t oy

® NDSLOJA HIB3te BE 2/2H20] A2 A2 LoD, KISTI= SH/HE/H42S &2stD Aot

@ NDSLOJA HIB5te ZHIZE MOIH U 7|5t PRISHO 2 SA|MIE/HEE FS AL KISTIO] 51212 Hotof gLict

@ NDSLOJA| HIB5te ZHIZE BE, HIY, D8, ¢7 52 915101 Y5 Y3l oI BYE B0l BHxel 218 4
ABLICE

@ NDSLO|IM A S5t
wet 5 0|3f9| Y £ 5402 oIﬁf—l t“:Loil st & —’F— UL

M |5T|

www.kisti.re.kr

r
m

r
[\
i




KOSEF 911-0504-017-2

CHopst /2| 7| # ol thstod

ON THE ORIGIN OF THE THUSHIMA CURRENT

1993. 2. 20.

IP:14.49.138.138, 2017-11-03 11:35:12



b aiubafct o] AbRF S

= oAl R ChuisiEel viwoll thsted’ ol WARBITME AMBAULICH

1995 w29 109

o L7l I AMeprjirg
Gi5. Aelzb ¢osb el xr

-y =
gt -

IP:14.49.138.138, 2017-11-03 11:35:12



(sF oz A" M)

s o} i
LR ® deine
2 = | diotsiFe} 7] Hel thabod
o 22
o4 = On the origin of the Tsushima Current
dzMat| & 4 | Motz it 2R B
el 2[1991. 3. 2. %%
ol 9] | 4l A 6,000, 000 27 7] 7+|1993. 2.28. 7=
TR AT S
clobsiSo] 7idol hsiA al-Z27bzal A gl oibsiy 2t =7t sigoiMe]
3] 2~ el 2] 2po], Reynolds Stress 0] U2 °¥ elof Wy B2 M Bastrie 4ol
olth., oLt o] ttH S UEdae] st S5E A Lo uhokshw e] 712 eop 3
whsd z} x| oF -2 Arefolch. cholslF7H '*;f‘“vtr‘— odste] Fu e MM Ty Lo
ofrjel WsiE myst fejivtel Fuside] LU d2stds Fastzt Eod +

-4
] «{7—1:1
bt

ojo} & 2pAetn #Ecf, &
| g of Fatod EH-FS
122 ohatis) ¥ axapste A

gl7F B xstziode W2 *ﬂ‘ﬂ‘"! gl7l & shi} wbEA] &
ol o] Ex2 rhopsifel 7idof sl AMAYH HEES
A S spetsrzl Salof tiopsife] B4 9.01 sl =
o] t}.

Cﬁv}ﬁﬂ%i elzof tist 48H £2ARFEL ZF open boundary off M 42 £
AAZEZRe g Foixia duk, of W E ot 8 BAstE e s FHAHoER
2 97 miZof tiolsi B 2 22Ales By oo FAsteris EAE EiR
M7} Qo 2 oM E slavt f2EE AAdMe WA o] =] &}
e of A 2] A;’qirga 7 arsbod si4c] 22§ sbeber Holtrh. Reynolds Stress
2. Ichive 2] Faolx Hstn ot3 sz21gwe AYsal @ "3‘230194 o A
Hoalzofa] £siet Holrh, olAte] g bR RYpA "‘?IE“’E 588 5Fod
totsi 7 2222 e ZEbA %"‘*6}-" ol & urslw 3 A} gk,

Key?Word

* e 71UtAl w3
AFugols Ao A, RH. UL, WS

] b Soff W3bod 3003 FER
29 ste] 7tergt olsislr] HE BB A

3t Xey-Word: 1071 olU 2 71ai%f.

ok W

IP:14.49.138.138, 2017-11-03 11:35:12



A HE 911 ~ 0504 - 017 - 2

I 1
|
(% %) chntshFe) 7igdef thsted |
|
(Hwf2) |
i
o = ok oA |
(24 ) On the Urigin of Tsushiwa Current 4
(- E) :
|
T T i

of 7 24 gl z} EON- S I - 1 ) | m1 | osp ool %
| : ~ ;
1 t f
g | 1991 ¥ 39 2¥ |
o3y 6,000,000 | atzopz | ;
i ! 24 7% |
i ! i

o o8 (% qdre] ufvd, B, w8 gl owh Sof THERod 3007F WL E R ersrel, TREubnt
olefglr] 4§ Bolg abidet 7,

Udat 193404 2lsll A A3 wiplytsel 2g2= 222 502 ‘”—r BT By ATt ol ] =t Eod
vighssi o g Hoei=g, o] WEs 54442 7R aier] ool unisiss A= o3 o)
L gsirh, AIF7iA] MAs o z2= cisbsitd b Tsugarusiyd *H’ic‘% st zbe|g) Revnuls stressyh
ok w2k ej 2 2o| glod obxlmbai hubsifel Zide| e x| x| ¢FE Adeich,

ednt viokslBol TiHEhE s 2 Ehvietel H o Ro g PHEES ﬁ**ﬂ‘— Q4 o= nfss od®ich,
et o] eiRofrl= £2]pwe 2402 viopsi s B AT gobg ghed B T b FHUCEH

Uhetel®d TF Tsugarush®d Atolel sfd-qd xpolof olsk vhutsfsrb Thersist o2 44-245‘ =Rl ohet
B7l 25f o] eitofla Siart g5k = A, S RRsiRoA vithEiYse 545 ‘rrd‘»ﬁﬂ"“"l 73 74 o4

FRBAZRR S Abgsbuch 2 72 s EH*PBH*JMMI“I HAlrE SR twaﬁﬁ.z 27 U%Ei
th o] #3282 SUrE: Fareslistofor I B 2R 28450 of - oﬁzﬂ S Bl ’HH!
Azt FrlelH Frlvhbsfof A 2 %H%*AEEE 7ol of 2w vhebyhoh, a:r-w LelshseTt x| ubs)
2 &4 Erivia] Bl E 9L vtho Fh dMsiwer e Bk Weols ErlvsidiMe] siF
*‘éfﬂﬂ vixtsigi c 22 sfpadab Ao Yadstoh, of Bole ExvbsioiMz] slisrr o9 2l ER o
2ls)] ¥y Bubs, ZEALEETE Bx0bs) iSRS oyl X ol 2ozl &+ geostrophic adiust-
ment (REEGERE off 2ls] AMAdels= He g xoloh, Je{ig torsii s olol FERAILE R2ivts) This
£z k= f—ﬁ?}‘ﬁﬂ""oil}'i f‘\}”ﬂ&i Rossby deformation radiusoff siursk= gelg 2&lubsfs TErE,
ol d 2= ExiLhsle] S48 nhel 227 ufREo] vinksRETE AAAEI7] 2%t elsgio] Wl ek

od L8 A|xFst7] o= S g%k gelo g Azbritd Revnolds stress+= CHotsiS AlAdof @ skt
oi2ix} RshH, 77 E-8 Shefob EZupsoiore| B Eof Arueh 93RS nlAlE R OR LEERLITE

e e e o i s o A S & L ST AR AT TR Tn. . e e . . M 4 . = s e i

]
KEY-WORD ‘ totsl s, tiotsisel 7id, 2R, a2, geostrophic adjustment. Rossbv defor—
! mation radius, Revnols dtress, 703, ®=x|vish, uigrsiy], 229

AFAE 2714 BAEc] ol Wols FE o) 7],

IP:14.49.138.138, 2017-11-03 11:35:12



FINAL REPURT SUMMARY

Serial Number 911 ~ 0504 - 017 - ¥ !

[T Ep——

Project Title On the Oriegin of the Tushima Current

i H

Nane Ureganization & Address f Title
Principal 1 |
Investigator Ie—-Chan Pang Cheju Nationzl Iniversitv i i

Departnent of Oceanography !

1 i
Counterpart } i i
Principal l | g
Investigator { |
, : |
ist  vyear | Znd  vear i
Jration & 4 -
From 1991. 3 To 1932, 2 | from 1992.3 To 1994, 2 |
(3,500,000  Wom) i (2,500,000 Won ) l
Amount of Grant L i
Total ¢ 6., 000,000 Won E
3

Summary of Completed Project

H

The route of Tshushima current suegested bv iLda(1934) is from the southvest area off hvushu.%
where some of Kuroshio waters branch out and flow northward. to korea Strait. Since it crosses |
the isobaths, some driving forces are necessarv. Sea level ditterence between Kurea and Tsugarul
Straits and Revnolds stress are so far suggested ac the force. However. both of them have some |
unclear problems and the origin of Tsushima current has not neen clarified.

The origin area is far from here, which makes some observational researches hard to e done.
50, this study is proposed to clarifv the driving mechanism mainlv bv numerica! modeiiing,

Free open boundaries are used for ouput boundaries, Korea strait and huroshio passaze south
of Kvushu, to see whether the sea level difference between Korea and Tsugaru Straits drive the
Tsushima current, and waters flow out through the horea Strait without such forces. The trans—
port is only related to that of Xuroshic input, but hardlv to its location. The flow pattern
over the East China Sea is nearlv the same in snv case. Surprisinglv, even vhen innut waters
are blocked bv a barrier not to flow immediately over the kast China Sea and torced to fiow
eastward to far east. the fiow pattern and transport are ctii! meintained. The results suszest
that the Tsushima current is driven bv geostrophic adiustment atter huroshio waters bump into
the East China Sea shelf, not bv anpv outer torce. Thus, the Tsushima current beging around the
adJjacent sea of Taiwan. where Kuroshic waters meet the shelt edee. and flmws on the East China
Sea over the range of Rossbv deformation radius. This route follows the ischaths so that anv
cuter force is not needed to drive the Tsushima current.

Revnolds stress unexpectedly does not plav any signiticant role to drive Tsushima current.
while monsoon winds do so on the flows in the Yellow Sea and the coastal aress of China,
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= #HA=zivh, Fig.9-2 sidnldA+E 0.058 95 el sz we5fe] #
&30 U2 golm Lhebhnh, H&2] WArE simMniarol AL uheb Aol wl LM B

Al M2 el Z2lelur, Balus) URECLE BATtE Sie7tt 2HEL 545 WA

silol M siA | nhel BAdsbes sleE Fod Svh. shMubE e A

[
5
4
3
ot
. oo

- 11 -

IP:14.49.138.138, 2017-11-03 11:35:12



Aoje] wisk o ool ursry 2o ¢ x| 3} o topographic Rossby waveio| W Adsh
Dsfd2 petalglch, Fig.102 sizxobara4+E 0.001 285 0 FAlvisiyd
off waverl WY E B 4 stk o v= FHg WMFel iAol Fus| Mol

L osfdol M ozl wAdsie, Exuvish UEEE orel HMBZ o alsdgtoh. uhiol

X

2wl otedsh izt tEEla mHsiede] ghdHu, Tefuh obH P =y F F0Y
thsfizl B4 dEsIG)e] FE2F vio] Ad%rg Sk

thet E&siezt vlEo] ugtsitio g s sh4vl % WiE(Fig 1D wihsiyd 2
2 #49¥ sia o o] tstsiygos #EElD JdE 25l Fa BN

£ wEsed val oot BRIy es FUY sisT EF A4 EIMULE wF

il

Hrh, Rd2daE 29 goasiyios s siSrr Sa4dd g ahebrbal WU 2is

1

o

oy

k]

O

22 £

[ok

2% 722 B & girh, ol 72 tiub sy £4ol <ro}b geostrophic
balance& ¢} % & sl ¥$l(Rossby deformation radius)7t thgt FZshdof »is|
zZrobalz] wh ol viebube td o2 M, uigbsitioM Az e g Szl el

sl qteM 1 FolE Halshz] Fsbi wotalrl miyol I kRt 7abed g

uln.

8] =Y S Eolth, olelFE T EEZ gUsiFoie] HAHRHor Lol wE3)
o] b EAH AMAE ole e Y £ e LR Roln, 53 REsiy
ol s4el Wzl Ader PeolE ol Tyt 2A uvhebvboh, A wprbe M= ol
A otindol WS Aoz AzbEint o] wAe] thntERsid o HdH siarE herel

Hoez e devhs AE S Yodsts e ¥ dUs Fal gerh

o

Fig.12-14= v} & wislrisis of 8- 525 b

kd

5t Aok, S wintsk
% (Taiwan Strzit)2} vhebE &8k (Kuroshio skdiola Fofxjm, H42 uvithsiy
(Korea Strait)e} F o & she(Kvushu sief)ofis ol Fo{zlint, gYsfsuiE < gs}
H o7 ufof uviarol elsl weleFel Aolrb wraslh, whifo| Coriolis.tiel of
20%%) Wl Kuroshioshedel 93 (28.95v) 2Tl Kvushu 23 2] 2 8F(28.45v10] &
ood chetsigial Solek(1.055viech uligksitie] HSEF(1.555vi0) rot. mRA g of
tlAl# Coriclis %2l 2 1022 ohE mi= Kuroshiodiel2! 28 (44.38vie| @5)ed
Kvushuthed 2] R 2 22045.35v 20k M od thabshidiel wod H1.7Sv)Evr thebakst e

FEE(0.38v)e] yre]l HojEul, 'U}’Q% -2 At H Coriolis &2 2fF -5k gt
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Z uj 2] Kuroshiosfd2] £<l3Pi47.55v)0] Kyvushusile] HE%d48.35vr ok =
o] thoksigdel ey 1.0SviETE vigksitgle| FE®(0.58v oldb)of Hoi FLt.
& obio] HMa|lw ciubsig ez UM syS R ¢ of2l SHET MR LR #
25l z|gk, vhato] HMojxiwl withE THOES{A SR U ¥ s ETh HEZ f2 savh
tistsit o2 B2xjof minksiyie g U el dRE FaALE wB O
o]l 7.2 uiar 2 lsf siswie| 7igvish Y-S ¢y miFolck, Fig, 153 uviyol b
g wf sipade] Zigviel Jof ohE #E52 vhebd Aoz slarh A H AN sy
of 4 sh&E2] stol 2 wbE AHoith. oiibel H=zlwl sz Fol ofHE L, Yy &
o} g olE £ e dHB=Ho| zota|z] wiof sl 7277 faks)l
Th. #gbsizl sis=giof 2jsf FREAlL &e] s+B 5T HHEDT FF oiw F2| )
& BEL 2sled ot

2y A3 AR Abaer A2 tidal model2] b2 sl ui2f oy x|
7} AbgZ3AE S A Lrbx] Es3br Tysid g wetAFin B TrtE =
Zioltt. Fig, 12084 B 4 gli= uwielzfol| ohabe] #H% s of¥ B2 =712 3§
o] a7l =3kt ko' gkgdElod slck. o] mi2 stFEa7ie H6A T BEE HY
Frleck 2tom sbEL£E 2 Hob Kelvin nkod siufst= S uprt, 28422 Fig. 12
2] 3tE 2 AAE et Lbrbx] Eeb ofui x| 7F Kelvin 9p2] 8elz2 BU s S yra A
srero g sl Hsi $AA sl shEo g elde] Hai%(Seiche)ojrh, Leiik pliro]

¥
=

5

,‘,_
ol

=+ o]z B2 oo olFed Y W EHEHFE ZTHAIAH 343
F718th 2 shEg Mok Fig l4oM 2 £ s 322 2717 & 53¢ d e
& topographic Rossby waveoim ofui x|l 231 52] olvizlsut ¥4 HA vk, of
213t 3h-% (topographic Rosshy wave)2 AlA| o] sfelofs U £ s vpEolH
tvkel, 2@e] 749 of npE-E WAl gole] RAZo|g ot A Hirioid = &
315 olzle] thE galof =2is) whdar AUy LM of IHFe] v oA ofvix|7}
Hzlzl b kel 7l wEo] Hlofd A Wi (HZIME w9, w2l vl
2hg APt eE o cdtre] & Holth, e, HAME UYAAY 5+ Us vE
o7 ahul ek Wil whsro g ARl mbo) obiind tidal modelofM = v o)A

BHZEAS 244 AH = ) miso ciFoles GCM model B chgbsigioia A w2

)
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ol o+ 75"‘?-% Arsdgornh, 2 AFodM u o]y AbH p A= g eb=ieh tidal model
2 oizer A 2eloH v SAME AME woizjeie] sl xlsdof eish WAESH

L topographic Rossby waveZt Kuroshiosh & o] wishof] citrg & &+ Utk+ Zrolck,

3.2 GCM Model& Ap-23%F AH4b

GCM Modelofsi= 77 2210l M stream function(e)s 534 ER=NARR TR
oA 7ith. SUAARPL AP HFEEAAME A ARFH Hite 2w}
S th, GCM modelodial = oleist 7z 7iol 2fsh ZAZEA ap - 7A 7L gLk B
Esledo] ebEvt siadEla] oyl ol m@siedg Fig 163 Hol A A+ At
£shgivh. Fig.16% EWsledal £41% viepd Holth, of 7| A B g thae¥A
312l obe ol-ax olnl tidal modelofa 7lE=el s azE AH2yr] WEelH,
GOM model 2= Al AMle] i xisizh shoraie] mabE AMEI| $EM AT (Fole o
mulsjed o € Reynolds stresse} sh@fe] ZME AFHE.). RU R E Hxo
22 S, viarsiyd, igrel 3, 21sh7d7i(open boundary)E CARESHRIIE CheREE
shetol o, oiTrelizAvel uinhEZ et A E 2 Hoim 305vel shavh LA
2 maftt. BWEEAos fXol bk, vherekdd. Fardol WUI, A
(open boundary)i: THE SISz} F&WF shetop @it thabsisy Atelel Tsushima 4
& muzatzl 3 5E2 Sehsty] whof Arsiyrh. chiytsi Al T W

o g o] si47t ASEH w2 HE AREC

B sboi= H ¥kt (nuperical finite-difierence method) -2 Ab-HsEg o™,

FED20| A,p.z ol HVAEE T st THEHE ALESA FEHES,

re
b

W), 2o dEEES Vet sz FEigaAA S ARERTE i HESR

o

2l o b7k MEe) UrE LeiuEe 2R RN 2RI oo g z=0 & 5t

T

he¥s ero g, BhAMUPL z = -HIA,HI1 2 sk 2} ® 2ok, Boussinesqg approxina—

tion, hvdrostatic approximationg *b-E%k 7|24 & vh2 b el & & s)rtt.
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au uv tando 1 ap
+ Lu + - fv = —-
at a no acosdg g A
{1-tanZ? ¢ u 2 sindg av
+ Amd Viu + - b
a< a2 cos?¢ A
av u? tanég 1 8p a<v
+ v+ ————— + fy = ~- + K
at a Do a 8 gz
{(i-tan¢ ¢ v 2 sing 3u
+ Am{ VEv + - ¥
a2 a2 cosig B8 A
ap
—— = -pg
a8z
1 8¢ 1 ke aw
+ (v cos¢gh) + =0
a cosg A a cosg s az
aT 82T
+ LT =k + AxVT
at gz %
as 8es
+ LS =k + ARVS
at oz
o = pil,5.p!

o] % &~ {advection operator’ L2 3 Laplacian Operater Ve Uk

_35_

azy

+ Y —

az*

(53

(61

t7)

(8

(o

(i1}

Hrr.
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Lo = tug ) + — (vgcosd ) + (ue) {12y
a cosg BA a cosg BA az
1 8t i 3 ac
V25 = + tcosd — ) t13)
a? cost ¢ Al a%cos ¢ 8¢ 3¢

A7IM uevewd 7 A gz e £24R, TSE 2E-UE, pE HH, poep

2| S 9F7A(6370Km), k= -Eof THRE A e obar

= ¥edledE sladi, a

rlr

#(vertical eddy viscositv coefficient) % 258 U Feoi it =2zl s
{vertical eddy diffusity coefficient), Aw= SSof vhh FH@elwolr s (hori-
zontal eddy viscosity coefficient), Aut= 52} ol st 9zl e ®ibHS5 o
horizental eddy diffusity coefficient), g €874 %, f+ Coriolis paramvter

(2Qsing)olod, AefuradAl o 2 Eckartof 2]%t Aledal g Ap28ick,

slxuie] AAHRH TS SEel F 22 (momentun flux)ojrt 42 @ge| &8

[+]

theat, salt flux})2 gloed, sixFaie] FAHRMoe2E i, To?t A8 & Here]

ubgto] 2j%t 2@l oy olo 2fir Lmere] L & F(gomentum flux)E AbEshrh.

3
pok — (u, v =0 at z = - HLA, &) (14}
3z
a .
o ok (T, 8) = ¢ at z = - HUA, ¢ (157
a2
a
ook (u, v) = {TA, T at 2z = 0 (161}
az
- ]6 -
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sfabs-g ohet 22 % AR no slip conditionzh @ -gel w5 (flux)o] <t

E 278 A-Esrsth (4214 n siekdol saish el Ha s 2AYUHD

(u, v)=0 _ (17)

g
(T, Sy =0 (18
an

pok aT/6z = Qv 2.8 RAEE sl xU-E B9 o Y AREsEa] W
=3k, sjgwio] rigid 1idel Ho g 7pasiM AEsisd ol2d tff el oy x|
7b 24§ A 3vpe] 5o el Ak Frlyen Nt R9E IV surface
gravity wave) A7 Elel, 2t 2 el A EE UL MY + Yo HUAEES 2

AR RAL ey

u
R

a2ivh o] BHolME ridge lidE Ab-Esh7] miRol siivise) £ E B
$e) ¢EYdAogReE £USERS FY S "ok Aol 2isigd 24 zolAM
M2 P(z) = Ps + [zl pgdz 2lUl Pe= rigid lideiciMel d™ojri mhF-olck, &%

=g 7] sl 24 PeB BZAstT A (-1 22 R SREE AT, v &
Hargt g o] 2HEEAE FHUFKER WS, VNN SHEDHAM FHE =S
LAg W w2 vk, ohgol Al (5), (6)-2 s oM (-H) S0 7hR] Mo

Bel X 2o bl Py} £ 28 peEne SAMgEEANE el oo oglrk, A8,

i
I

o] 4o vzt HE HHRER FHYFHSEA S

ot
il
e

I Hol w2 Hel

.

o Atg& & lth,

e [ udz = - —— —— €19)
H -H Ha &¢

182
"
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p = —~— [ ydz = - (20}

PeE TAlS}T AAY SW& T2, Peofl 2ith ATHF, PuF Ry A7) &
Atz 2ol E UbelY olth, whebA, P& EYAZ HEF(u,vIT PeF EX TR
Algte AP FEE W, viol FHAYS L AisE FAYEEET u, VIF

Hek o MU 5 UE Hoith,
u = u +u {21)
vy +V {22}

aMers pof oheh A Al (58 Al (8) Salol Thel W ek ¥ ol &= iibvl

Sicurl)2 £33 alya sioh

[ 8 1 a8ty - a8 rcos¢ 8%y [ & . 8w, a £ aw,i
| —1 !+—lw_%l—§ﬂt-_i-—§—wmli
| @A ‘Hoosé aAat? aA‘ H adat’] |

8¢ 8 o o 8p 4 8 r g o o 8p N
= - | —|—F — dz'dz} - —{|—f ! — dz’dzi|
LaA‘pooH ~H ~H a4 4 g pol ~H “Haji 4
8 ra o & & 2coséd o A I .
+ | —}—7s5 ¢ dzl - —|————1F G dzl| (2%
L A" H -y 7 a¢* H - 4]
A ¢
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A uv tando a2u

G = - Lu+ + k
a azs
¢ {1 - tan?é1u ?sing AU
*oAm| Viu o+ - i (24)
L a% acos? & aA’
& u¢ tane atv
G = - Lv + + k
a az?
p (1 - tanZo v 2sind AU
+ oAyl v2y + - | LZh)
L a? a‘cos? aA’

pof el RAFRH g = FietMg ZlRA 22 B ol glojer sbM =g 2P Ffebd

2 gteb zhzh 73 sr Faevbg b2 AbE8iU, = successive over relaxation %

H-2 Abgstoed A4S, o] B ojEsld W I HEAE AHLESITH

e
>

f= glzof mheb ¥Welod(3 plane), 212 St GRirdSAn 2 =38l

4w

4 (Az) = zhab 2 5% 108, 1,0 {cn¥é/seclo|lm™ -G s(diffusiont & g e
3hkgich. Alzkzbzd 2 3600secS APR3EU T 42 AbE¥ Yoo sl (steady)

10m/secE Ab®3}3divt.

Fig.172 uvhotepai o2 10Svel shagl ohohs & 300km#%2] sfef 22 Jnsvel sia
7t Fd® Bye] pEANE Sstrean lined Bo04 43+ strean function i

olthk, #3¥ siss UREE FHYDZLE FEHU WU LE +2HE Hee

1Sv Hde g oigksligiog ¥

ol
o,

TR rol F4 HHRHALE FEEIEW o

e

sha7t Balvislolsd Sy Hd s whel =3 s As civittth. &L vitber®

o el si4Ere uvighsltio g HodEis sfsere ciw) WAEEE Hel ok

do

_19_
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eb, vhobsi®d ) vintEasd ol s UR = E8ro 203t geostrophic adijustment
250 PAE ] mhLojrh. Fig.18% thvb £2a 300km#e) sfer 2 2gF 30 Svel skAsTh
Solsln uaksiyogs SRRl YE W mywaeiy warel Atels Wk
&4 (stream line) 2] F<ro] Fig.172b vl w|4spry. . chabod 27k shed 2| @)
s SdEatnial FRTER e T werg dbn Exlve iEE R S5dds 7L

27 BAy ¥ ouvtsisio g s 2, oledyr TEREIE a2l AT o=
Folwl wigest A vheEbub=u] Fig, 195 uivtola el 300k o152l s 2 =2rk sl
E Fdrlzl dabg oA viegt HEfE wodFrp, gh, of wie] shasSS 400v el 7]
ol SHde] sixlvE chEFolith,

ol el ZAatE Ezxlutslielr ZEE s E RS sl Fol o= XolH

e — T,

i)
+-
N
o

ol ddsiute g Bolzub olHol 7huyh oy Fxlvisitis g FHst

o

dweizlol 2|5k siES M A7 2ol 2= geostrophic adiustment& of 71 miioirt,
ol & stz gish, U F vlR ghol WE whsof HU¥ 7L FalviEk tiww
Aoz HFuEr EiEE 4wstdvl, Fig.o20zk 212 7F70 oheb B & Z00km= 2| sk
odo2abk 30 Svel shaE HlAlzin s ool ®E hE Ho R Mo P W
o4l ZA] 7o iz geostrophic adjustment?}t o] Folr]i= #H & RedFrh, o] ¥t
& sh7h sia g b o dxek el Mol g xvh ok vtebvbs v
Eojet wiabo 24 (Kof., 1983, 1987, 1988; Not et al.. 1985, 2 H€%l+= Rossbv
deformation radiusol s)ersict. —~edlo g Halelaiz ofrloltd Rosshv deformation
radiusell 3195l Helzg 227 wivol Balvsioise] sisdeis A2 ddstA

thebubod tiglsigd o2 F 2= sl e rirh otz FdBFol 2lEk A g

*r
P

e

th., Fig. 228} 233 uwinb 52 300km®F e sfot o & zhzr 405vzb 50svel shg wsd
Alzl Bdakoh, sigesho] vhEr] mwhiFof 2 orel el alvr chEA Lhepd - 8Y
Eelele BE 305ve] w48 gdAR mhtFig.18)2F el ok, thatsidi o w &

Bl #feFe waolarel oF 1/308 4 Kofsrel grolilef mheb A 3Tk,
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4. Reynolds Stress®h Wind Stress7t Rygsl= 242

gfarofa] A& spelzto] uhistEiticiM el HAME = vhubsiel 7IE -5 91T
=l Huyrsba o7l wfFof, o] e xoM = REtsiioiAM UM E S AFESER W

srth, thobsiBel 7l el AEHe A wEe Abunt el vTE B A0

o

dodglgel, 22128 o] oM uolsiFe BeHgl B elg AH B YT
od 2 e.2 A&yt wrAo]li= Reynolds stress-& vfy & 2%k AP ugle g AU
oLt oerabe) ed 2ol uhetub £ o] Revnolds stress $ole vhubsfH7F apwt ~ 83

H oAdy 5 27 £l Reynolds stresss= ol wele] H & whof itk

Reynoids stresszi tjubsf&e] Hddal o g M o = Hal siF 3+ argo

i
I

LiebLb @ gs] B0t F4r yWMeieio]l M lgat1934i12] ezt el BEXog &

Ir
i

il dF e sa2ed dybdo gz Ervsield 228 sz 123 9s
(Fig.3) whal, JF4 dAsidelMe] £ - gRatadd s ndsise] F27F F 224
SefedoiM ] Mmooz wabela glr] witoluk, &, #)~7} lateral diffusieon
process 2]%i Rossby(1934)7F A A g} residual flows olEB® 1 U+ ZHssde]
7] whEcoltl, Rosshvel 78 rvol Munk2] viscous boundary laver modelof = £&bui t}
3 el MY £ 9uh, A (262 Rossbv@l residusl flow o|lm 4 (272 Munk

2] boundary current ®lt}.

1 au'v' An a2y

U= - — —— = — —— at x = 0 {(at coastal boundary) {26
f a% fooaxnd .

vV OC Ve-sintax)-expl-bix — 5o} {27)

oA xE= x = 08l M ZB-zictol A 2edl2l non—dimensicnal a8 HABPH B4 He|
{characteristic distance! L2, An®} 37} 2r7r fmiglo A 74 (horizontal eddy

viscositvigl Coriolis par‘ameterf&’-i Sleof mhs Moy W, L o= (At s 2
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FEA]H L} (Pedlosky, 1979), =%k u'v' = Revnolds' stressolUh. Munk's modelof A
= -~ agpray = 0 o]7] whEo x = O oM u=0 ttk, 47| 4 y+= boundary current 7}

Fal wrskojth, Twich o] R 7ol Al (zeroial 343l lateral stress & WHoEsER|

ottt oulsl ue vhgak el HAIH T
H An
u=-—="» 1173 vgexp(37372)
f 32
JHeg siFrE RS wtro g g s ®e]| gkt lateral transports= siQEA

2.2 #rstrh. Icheye(1984) % JODC Atlasof Al Sl %F GEKzI RS AR-EBHo4 Fim. doA
Holl ulglzto] F A 251 F = 7tabakele] A, B ¥ 4 & T2} Reyvnolds stress

E A+rsbeick, T W32 Revnolds stress?h 4 A& Olebad &= 82 cn¥/sect ol A B

E upebM= -275 cm2/sec? B LbEFLE, residual current sf-Bubnbe| f1E&c g A

1 su’v’

Hele Bert (y = - — b, Ab8 % 2R E 92l x7t boundary current2| i
f ax

Tl LEF Alzyedeln yrb shRwrelm, ks F o Al7be] ZiElR L7.75km7t

Ageigdet, ojFH 2 A HEH 45 AFRBER] OF 3 residual current B Y Argt
o, $48 ¥ 200m=, Held 355kmE 82 of 1.27 - 10%nmY/sec® B Uiut
R STl 2 2w 10%n%/secod] |z gk Zholcrh,
Jels 2 o} #toda = Icheve?}t 74t Revnolds stress8 Abdspod 2494 Fimwd
EZefdol s s BastexlE Aystgul, o] Ao A2 24 vE=(bhasic

=]

=

[

state) ¥7dof & HL Z 308ve} IS + OOkm =2] sl S s B

A
-t
o

Mzl AR FE2AAAME RS BARDE AR Oiwol FEA LS

et A dupsiFE SRk, qleb M PiEdelod olol thopElFob A R0 U7

of =0l Revnolds stress?} THobsiR & 224 08 wa7l = 5& obLlod Revnolds
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stress7b sl & tdefod ol SdsFE DA ETEE 4 & UTH TIEHEIE FRALH

4

e ol ook B s AElE S HelME RS AR S AEgsted W
stsjgio e S&els s148 wrofor Mk, vl AAMRS WHRNE AEW A2
Revnolds stressel fTzb-8 9% 4 b,

Fig.2d= Fig.3oiM Hols= M A, BE i2b z2t7h 82 cm</sec?, -275 cm¥/sec? 2|
Reynolids stressZ 7| 2atelof e E: 7 zivk, of W= 7i24efel Fie 183 8l
g wf, cigbsigios B&el siatel w7t Hrisivie ok siRPEivE M2

e

wiglz] of:1 glch., Fig.25% Fig, 249 u|s§ 10u§e] Reynolds stress & U3

¥

2 otsigl oz S2sls siayo] R Srbdien ziEdel shRMes Wb
ok glth. o] 7dzbi= Reynolds stress 7b THObSHE w8 A7l oo B2 £t
sele] oluleti A g RodFch Fig.240 A% Reynolds stress?t UiopsisE &
sayzlzlof 2EAtulE 723l vintsiFof ¥ Aol o= olfe FERAL O
e]ls] A2 €} = Revnolds stress?t F 2l o shHe] % ziabaie|oM sh+& HA4A
Fldeits 2 sl47F A4 Sabskal faly) miRql oz 2ok F4 WA i
M odgtsiyl o g 7hr) el e SedAdE 7hadeiok stz whFolok, olofuish
el sFA 2L S4MHE wiebrbz) wiFEof siart vistsi oz 2] 45

=2] ol %) gsha] gk,

opxlet 2.2 tluts FE2 YA viE 2902 ¥ 5 dAn iorsi R YyE vl

9l geolog #xEo] glrt. Ex|Lbsls 4ol o7l wiFol vigel dsfol F

4r

F sltk. 53] Hale] zlddo] Haie| F 2 ue F5 A7 r] ool BEEFe

18
oM

e vl Ak whebadd thgels bl A% AW 2k, Fig 263k 278 7
Pl EAefol 10w/sece] W E 2} B2 & shab zobe updo] Hsiel FEicte} SR
ElE ulRo] %2 AL £ 4 glvh, dEe]l £ wie FEUrF okt el B4
o HEo] & umle= FFoderg kel slarh sk, Fig. 282 29% viFAEio] 8t
2t 2} Revnolds stress-& %2 7+gr 7 zlelcl Revnolds stress?t 9= AbeltFig. 282}
2702} wl e il el wErr wolx| oo}, vl¥e] & EHE Reynolds stress?i

dUE FaAl RS o & wUrh
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Fig.12 Uda(1934)od 2is] A2 o] siade] s 2 oA L2 Y27 F5H
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section east of Talwan and with free open eastern boundaries.

47

IP:14.49.138.138, 2017-11-03 11:35:12



" “ !
|

Adlih

Pif
|

RN

ST

BTN

SRUIRLY
|

L

s

Fig.19 Stream lines in knots with input waters of 40Sv through the eastern
section from 300km off Taiwan and with free open eastern boundaries.

44

IP:14.49.138.138, 2017-11-03 11:35:12



Gl e S

!

—

RN

SR

| 44

SRR RIE YT

mm————

Fig.20 Stream lines in knots with input waters of 30Sv through the 300km wide

section east of Taiwan,

free open eastern boundaries, and a barrier to

force the waters not to tlow over the East China Sea shelf.

435

IP:14.49.138.138, 2017-11-03 11:35:12



‘ —— _———

f

v

¢“l!¢l EI v
1

T U M

Frig

| latd
|
|

Fig.2! Stream lines in knots with input waters of 30Sv through the 300km wide
section east of Taiwan. free open eastern boundaries, and a longer
barrier to force the waters not to flow over the East (hina Sea shelf.

46

IP:14.49.138.138, 2017-11-03 11:35:12



¢ —_—

AT
|

PLTE
|
|
i

]
1

EAR S SN PR U EY

gt

Fig.2%2 Stream lines in knots with input waters of 405v throush the 200km wide
gsection east of Taiwan and with free open eastern boundaries.

47

IP:14.49.138.138, 2017-11-03 11:35:12



1

AL £
|
|

TR

B LR RN A

SR UMY

RN

Fig.23 Stream lines in knots with input waters of 508v through the 300km wide
section east of Taiwan and with free open eastern boundaries.
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Fig.24

Stream lines in knots with input waters of 305v through the 300km wide

section east of Taiwan,
stresses of 82 cm“/sec? and ~-275 cm?/sec? along the

in Fig.3, respectively.

free open eastern boundaries, and Revnolds
lines A and B shown
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Fig.?5 Stream lines in knots with input waters of 305v throuzh the 300k wide
section east of Taiwan, free open eastern boundaries, and Revnolds
stresses of 820 cmé/sect and -2750 cm“/sec? along the lines A and B
shown in Fig.3. respectivelv,
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st

IP:14.49.138.138, 2017-11-03 11:35:12



a4y

AR

PRETEIE i e R

LSRR

it

o ' T =

Fig.27 Stream lines in knots with input waters of 30Sv through the 300km wide
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the lines A and B shown in Fig.3. respectively.
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Fig.29 Stream lines in knots with input waters of 30Sv through the 300kan wide
section east of Tailwan. free open eastern boundaries, northerly wind of
10m/sec, and Reynolds stresses of 82 cm¢/sec? and -275 cm?/secé along
the lines A and B shown in Fig.3. respectively,
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