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Abstract | Low salinity water appears by outflow of fresh water from the Yangtze River in southwestern sea of the
Korean peninsula. The water volume discharged form the Yangtze River is not constant with year, according to the
time series data recorded in the past, the maximum value of the discharged volume is two times as high asr minimum
value. Therefore, the distribution of low salinity water over study area with different discharged fresh water volume is
studied using numerical model, Princeton Ocean Model (POM). POM is three dimensional circulation model selecting
a 0-coordinate. According to the result of numerical simulation by the Model, current velocity on the continental slope
is faster than those in other regions, current which flows toward the central part of the Yellow Sea through western
part of Jeju exists, and also, southward flow along the coastal region exists. the greater discharged volume from the
Yangrze River i(s. the lower salinity water appears closer to Jeju.
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Fig. 1. Topography in the study area (unit: m).
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Fig. 2. Numerical monthly variation (a) and long
term summer variation for 65 years (b) in
river discharge from Yangtze.

Table 1. Monthly transport(unit: x10° m®/s) through
open boundaries (After Iee and Chao, 2003)

Taven St 05, 05 15 15 22 23 23 24 24 15 05 05
Wdorloy 20 20 2% B[O A0 RO BD BO RO 20 A0 20
Hrsioalion: D2 -0 27 26 B[P -BO 2B -HB74 -BD 198 8D <972
TagimSds | 2%, 48 475, @ 28 20 3P 37 -86 371 3B 20
Yags 0010 Qo3 0016 003 00F Q0L OOD 006 0083 00F 005 006

Rasesuigterdsamts Howioior syhey.

22 4

AFage] 3349 AYEBEY (Blumberg and Mellor,
1987)91 Princeton Ocean Model(POM)& A}1-83le] 349
< 39 AGARAE 4 9 FAE dAHEA 2P
ARRBIER AEF o Uolr 4]0] ¢ ReAe A9
1749 Fo2 vehdr] wEed 49 FAsE AUz 31
Z8x] Rl gFe] k. POME dxAeg 49 o
& 6-RXFAE AMESER AP HAF F3F RolA &
FHES A6 oi: @S Uxsn e F2AEA
(Mellor et al. 2002} B3ttt metx] 2tz 49 -
2 FEHE 71BEAAES S M8t o-F#EAE |
A Z} (Phillips, 1957, Blumberg and Mellor, 1980; 1987).

- 54 -



g% - =7d

x*=x, y'=y, 07 121177, tt=t 0
A7NA x, y, 22 AGHZEANAY 9, dFPYEL Ve
o, He $4¢& 12 siuugs Jehdc =23 A o
HAAPAE 2T AFEHZHEE WEI}RE H=-DE F
Aok o-FFAZ HIAL F JIEFAHAL 4 (2), 3), @),

®), ©), (1 2 (8] dAr}

£

aDU , 4DV , dw , 8n _
ax T dy +30+at—0

2

dUw

3UD 3U*D AUVD
at T ox + ay + do

]
— fVD+ £D-ST

+_gQi

B0 _¢ 4D 3p - 8 Ku Uy, p
Po *

lom—1" 0% D dx go do- D do

3

aUD

QUvD , 3ViD
ot T ax +

Ve a
3 e +fUD+gD——”~ay
Ky

&D? 80" g 8D 3o 1.
Tl W % -ldo' = s

1%
Po D 3y b0 I tFs @)

8
30[

aTD

aTUD , 8TVD
at

0Tw _
ox dy

2Ky 3T — 9R
Fratiair v 1+ Fr

+ dc" D Ja dz

+

®

aSvD
t ox ay

+ - _”'_aHFS ®)

aD . an
*t 05 T e ¥

W= o+ UL + 82y + vie 42 + 2,

FH IS Fai (explict) S AHESHA T WEbA AAEA]
7+ e A @3 #eE  H=AHA C-FL
(Courant-Friedrichs-Levy) 29| ol&] g€}t (Blumberg
and Mellor, 1981).

1,1 1 -
At p< . | ) + 3y E ] )

7|4 C,=2(gH) ' oW, g= FY/IEE, he F4E
b},

- REYE gL

2 AFNY ABDAL CFL 3¢ BEATNE
g AHg3gict

30%

al
S

i3
o=

3. dxn

e
N

%2 KA(Datong)olA A 663 #E2F FAF FE2F
o] Az o3ty A FAE fEre Heid dEE ¢ F
ith. HAda-Eo] ARG AvlE 195490l FEFS
75200 m/selA o, AAfE%e 1972300 32800 mY/sE 7)
200, Holgat gt WAL 42400 m/solTh

FARdd 93 AEHAE FPF] o] IFe G
f53o] ekASE 7R 3704 AEE YAF /ETE 1L
stA gkgkon, 370Y °lFo] FARF FEFS eIt 0
dg Akt

AFHGY AR A F F53E 1Y givelA g2
& AZ2% YFAIARE nE A 5Fo] EAsI o
g EZo2 {9E A3 FEAL IFHY 9L HgsA
t} 4% SFAAT A HYsA gurten, AFE A
%28 23 gz 48 58] dEiwd s R
2 57 ZFFAUR = FFA HIdd 54
ato) deutA] fYdES & 4 ok B FIAEdH g5
Ase et Fetsts 2go] vehgow, dFAHge
2 Fatsle 5539 AFE AFAA gF 3Fol AFAHE
At g FEgte
2 Y999t B8 ARG FZggo] WAA B3] BF
o] vEhttt (Fig. 3).

FAZ a2 Hgol Qo g, BFEF L Hugs 4t
A3 7490 AFE Fig. 4(a), (b) 2 () YehiUT) 30
ol%2] JEEYE BY M A BT AGEYe FHd
T2 $49¢ 14 ol AFE AMERAA BidsleE 52§
o] 4% Yehizn ok 2y AGHe] X A=
ZAolg B, FAF fEHe H29 B A%
FEH Yol B3 AEdYo] vehdth FAT FEFo] 663t
74 3T 39S Wpsu Fgo] HixY A9l vig bk FF
o2 g3 glon, THEAN Bz FFsie LS
Byt 47 &% AUY Afde AFE A% #HY
oA 20psu FYgo] YeERRer HHFe FEFIE WA o
Btk mebd dA FEFel BEFS Agede 99
wglen, A7l 2t B3 VA A 25 A% @
zo FTAN AFGo] yehten) ole FAZF #5357
AFAH g WFAE o} FIALZ A4A UALE
& % ok

== o
Su5v

- 55 -



FEIAGAN FAF FEF Ul WE AGEY FXEY

4.4 B

TARD £ F {§39 AHE BE dSAEAgA ZE
F&o] Uit §¥2 F4AE Wt A FYsA e
wow, AFE AFA Flrz FYHE 550 ek
O £¥ FEAIH FFMHLGE "t ditste s8]
Bttt M & 371K B¢ 2F A9 FAfYel ndAH
E ¥ 23 wd dragu A4 997 A7)
7t 92 A et

8
i
K

=8

0] FPFADEY, 1997. F328) ALHE
2] SEFARTY, 1998 g5 fYFH
Bl FHFAIEY, 199, =8 AFFE
[4] SEFADEFY, 2000. =28 HFHFR
5] TEFANZY, 2001 @F28 HIHE
6] FHFANFY, 2001 ESAFBY A4S,
(7] SEsAREY, 2002, d=28 HIPE

ig. 3. Surface currents derived from numerical
simulation in case of maximum (a),

mean (b), minimum discharge of 8] FP5Atashg, 2003 328 YR
Yangtze river. [9] o1, 2000. & - FFFANY =FEGI} =49 AA
HEA 47 dRAE R Adudidn S84 3

. ppl90.

[10] Wik, 1994, Material Transport in the Yellow/East
China Seas. BEHRFE WE/—, H314% F2s
p239-256.

[11] Blumberg, A. F. and G. L. Mellor, 1987. A description
of a three-dimensional coastal ocean circulation model.
Inc N. Heaps (Editor), Three-Dimensional Coastal
Ocean Models. Vol. 4, American Geophysical Union,
Washington, D.C., pp. 1-16.

[12] Ezer, T, H. Arango and A. F. Shchepetkin, 2002.
Developments in terrain-following ocean models:
intercomparison of numerical aspects, Ocean Modelling,
4, 249-267.

[13] Isobe, A., 1999. On the origin of the Tsushima warm
current and its seasonality. Continental Shelf Research,
19, 117-133.

[14] Lee, H-J. and S.-Y. Chao, 2003. A climatological

e W h o B B B & description of circulation in and around the East China

Fig. 4. Horizontal distribution of low-salinity water Sea. Deep-Sea Research 1150, 1065-1084.

over study area in case of maximum (a) (15] Mellor G L, 2008 Usrs Gude for A
::?Y“ar::t)ze“;‘z:r‘“m discharge (c) Treo-Dimensicral,  Prmifve  Baquation,  Numerica
Ocean Model. Princeton University. Princeton NJ, 40 pp

+

- 56 -



BT - 29l - A3T - 9L

{16] Mellor, G. L., S. Hakkinen, T. Ezer, and R. Patchen, Meteorology. 14: 184-185.
2002. Conceptual Basis and Applications. In: N. Pinardi, [19] Simons, T. J., 1974. Verification of numerical models of
J. Woods (Eds.), Ocean Forecasting. springer, Berlin, Lake Ontario, Part I. Circulation in spring and early
55-72. summer, J. Phys. Oceanogr., 4, pp 507-523

[17] Naimie, C. E, C. A Blain and D. R. Lynch, 2001. {20} Teague, W. J,, G. A. Jacobs, D. S. Ko, T. Y. Tang,
Seasonal mean circulation in the Yellow Sea - a K.-I. Chang and M.-S. Suk, 2003. Connectivity of the
model generated climatology. Continental shelf Taiwan, Cheju, and Korea straits. Continental Shelf
Research, 21, 667-695. Research, 23, 63-77.

(18] Phillips, N. A., 1957. A coordinate system having some
special advantages for numerical forcasting. Journal of duded - 20034 114 184

Auaged 20039 12€ 309

- 57 -



