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Numerical Simulation of the Circulation and Suspended Materials
Movement in the Yellow Sea and the
East China Sea by Tidal Residual and
Wind-Driven Current

Hye Jin Jeon and Hui Soo An
Department of Earth Sciences, Seoul National University, Seoul 151-742, Korea

Abstract: The circulations and movement of suspended materials by tidal residual current and seasonal surface wind
in the Yellow Sea and the East China Sea are investigated by using a 2-dimensional barotropic model and a particle
tracing technique. The tidal residual current is relatively strong around the south and west coast of Korea including the
Cheju Island and southern coast of China. The current has a maximum speed of 10 cm/s in the vicinity of Cheju Island
with a clockwise circulation. General tendency of the current, however, is to flow eastward along the southern coast of
Korea. At the east coast of China from Shanghai to Tunghai, it also shows a eastward flow toward the South Sea of
Korea. The anticyclonic circulation formed by wind-driven current and southward current prevails along the coast of
Korea in the winter season (from October to April) when northerly wind is dominant. In summer (represented by July),
however, the cyclonic circulation appears due to the influence of southerly wind. Suspended materials are advected by
tidal residual current and wind-driven current. The long period (ten days) displacement by wind-driven current is bigger
than that by tidal residual current. However, the tidal residual current would have the more important role for the ad-
vection of the suspended material considering longer period more than several months.
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Fig. 1. Spatial grid system used in numerical calculation.
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Fig. 2. Schematic of the interpolation scheme used for
Lagrangian drifter calculation.
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Fig. 3. Bathymetric chart of the Yellow Sea and the East
China Sea (unit: m).
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Fig. 5. January wind velocity (a), surface elevation (b) and surface current (c).
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Fig. 11. Particle tracing by tidal residual and wind-driven current for 10 days.

she A-e F43to] Fig. 126 ALk
32004 34° Ale]e} F3 Akl B2 a2l
o] 5ol Uehtz g, B Hsiell i E Pe2
9 o)Fo] o]ReAA 3 i}, BT 2470 AHolA
o W o) 5L 160 km HEo] 7, Ao o] 5L F
T ¥ 9% 33 P BF AHelA 400 km
o 2gc}.

g2 £

& ATNNE Balst F2FAIA ulstel ol
UL SRFE WA YA o] 87 29§
A YR ol sl vl usie). wa ol2e
Sl 17 B2 o] 5& Axallt.

24 BAR el AA s RAA el
AR727} HedA e olelg gele 44

o) wsts} shoke] Felst ek Aoz mald,
24 AL BF - ARt AFE ¥ 3
F a7 sp7delA 2 ety A)
FE ¥2lAE 10 omis ol4ke] Hu) AxFo} e
hod, A1) g $BFE Bolx Ao ¢
aloke wek BakRe) sl olek. wa, 29 o
24 (Tunghailol ) AFsto] Ale)e] edelol A gate
G Pohe 8 7271 ehdx ik,
AR A5 7k Bl sje] AA W
o] 2857} Vet 9% A Fome et
FF7h Uhebdeh $(40)0] A BAE G
Wl Q% AAg Aslsha AA W] Sgto] 1}
ST @7 ko2 19 nrhe okehA % YR
7h hebgeh. A S(79)2) A9 Aol A7leke]
G302 Y FAiZol] WAA ko] wlgto] o]
A 0 2 WA ke ool Ueht 3 o



AR AE I Fals FERA A5 w03

X-direction (1}
20 25 30

s 015 35 40 45
4N o5
4N _] o
N [:_H‘LL 55
asN
L 50
37N a5
ae'N 40
=
asN 3§
H
34N 30 '1‘?5
. V\’_’_\/ >
N 2
e -
arn .
30N 10
20'N s

20'N
NT7'E 118'E 119°E 120'E 121°E 122'E 123'E 124'E 125°E 126°E 127°E 128°E 129'E

Fig. 12. Particle tracing by tidal residual current for 1 year.

FF7E dedoh 7He(1049)e] A
193} vl FelE ey 9 1A
Mo AA wpeke] $8o] veht gl A e
BH%H $r€~: T% dekrrt g5 ddFelx 74t
o 7S Adddne R

qul—x}-n-&]- AsFe o Bae 2HE o
Foll 388 J¥& I Aoz Az=ed 102
Fke] AL Azt oJ8ba, Aol ube} = A thaA|
T, AR} 2R Byt ) A5 =24 A
PEY

a2, H4Fe 9 Wl 39 nlek) 98 &
o] HAS LA 4 o o]4be] Helr] Wl 5=
Wele] ¥{E o] Eo] sl FAF A7 24z
A5re] 3ol WA 2A vebd 5 glet 24 43}
Foll 2% 1de) o] E-L Bl I Asikzt 3
HAE 32%lA 34° dFelM = 2] FateR o
T o2 veldeh A o] 53ke Y= 33°Y
ZZY el 4] 400 kmel] Z3Yc).

£ A7 E 2579 nlgdel o3t s v}
Qo} A7) 7t o] Ed = F-fFEo] Ro|x= g
°ﬂ 3] £ o] a3t &7 oFALS- she}str] 4alA

€ A% 22AL A7 FU% 55 wesledop
3—].7}31‘:]-, JEA R e N A= F2RAL F
od3fo] mlogt Ao delx 9lome B 7o &
o] F23A) 283 = glozle}t A2}

3#% ol 2d 47 539
EnEs

Z1ed4, 1996, FElvel Fajete] A2l Y= A5
AT, AEHEE N3] HALEE] =&, p. 61.

v, A3, AT, 1992, 32sle] 987 AR,
T=A77433] 7], 27(1), p. 1-10.

27N, 1989, s el X o) X9 gl a?_rs& -’F.il
AY A7, AN Ea ekl HARsEY] =8, p

‘l}fé‘ﬂ 1995, B3) G54 sl A v] 4183}l -h% M2

z o] HL—JJr M4 H-zz0] Aol gk 2] AF Q-

*ﬁtHihL thahed Aalehe] =&, p. 72.

ak3] 4, 1985, 22 e A3 wdS o] 43 33 ¥ FX|
visl £3e =X A¥, A TFAEE =], 6(1), p. 43-
48

204, dg, 1986, THE S-S A A AAZA o

7, = A7) 7], 7(1), p. 35-45.
]/&']—,— 1983, E2)sjoket B2, A2, p. 268.
o] M9, 1992, =23l s Akx], A F p. 334

WG HE, 1989, i, [EEME if@ p. 154,

An H. S., 1977, A Numerical Experiment of the M2 Tide
in the Yellow Sea, Journal of the Oceanographical So-
ciety of Japan vol. 33, p. 103-110.

An H. S, 1987, The Numerical Simulation of the Oceanic
Circulation in the Yellow Sea, Jour.Korean Earth Sci-
ence Society, vol. 8, p. 171-176.

An H. S. and Lee S. W, 1976, A Numerical Experiment
on Tidal Currents in Asan Bay, The Journal of the O-
ceanological Society of Korea, vol. 11, p. 18-24.

Bowden, K. F., 1983, Physical Oceanography of Coastal
Waters, Ellis Horwood Ltd., p. 302.

Choi, B. H., 1980, A Tidal Model of the Yellow Sea and
the Eastern China Sea, Korea Report 80-02, p. 72.

Dean, R. G. and Dalrymple, R. A, 1984, Water wave
mechanics, Prentice-Hall Inc., p. 353.

Defant, A., 1960, Physical Oceanography, Pergamon
Press, p. 598.

Garratt, J. R., 1977, Review of drag coefficients over o-
ceans and contients, Mon. Wea. Rev., 105, p. 915-929.
Hofmann, E. E., Hedstrom, K. S., Moisan, J. R., Haid-
vogel, A. B. and Mackas, D. L., 1991, Use of Simu-
lated Drifter Tracks to Investigate General Transport
Patterns and Residence Times in the Coastal Transition
Zone. Journal of Geophysical Research, V96, C8, p.

15041-15052.

Joseph J. von Schwind, 1980, Geophysical Fluid Dy-
namics for Oceanogrphers, Prentice-Hall, Inc., p. 307.
Joseph Pedlosky, 1987, Geophysical Fluid Dynamics,

Spring-Verlag, p. 710.

Lee H. C, 1996, A Numerical Simulation for the Water
Masses and Circulations of the Yellow Sea and the East
China Sea, PhD Thesis, Kyushu University, p. 150.

Tang, Y., 1988, Numerical Modelling of the Tide-induced
Residual Current in the East China Sea, Prog. Oceanog.,
vol. 21, p. 417-429..

Wessel, P. and Smith, Walter H. F., 1995, The Generic
Mapping Tools, NOAA, p. 77.

199743 10¥ 202 Y3 AHS



