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Upwelling in the western sea of Cheju Island

Ig-Chan Pang - Tea-Hee Kim

Department of Oceanography, Cheju National University,
Cheju~do 690-756, Korea

The characteristics of the vertical temperature and salinity distributions in the western sea of Cheju
Island is a upper-upwelling and lower-downwelling feature. Although it is not clear in winter and summer
seasons, it seems to be continued through the year. The feature is likely to be weaker, as waters
flow north. The upwelling feature was very strong in November, when northerly winds had been blowing
for 10 days before the observation, so that it reached to the bottom and the lower-downwelling feature
disappeared then.

The year-lasting upwelling feature can not be explained by only winds, but, the effect of winds
seems to be the strongest. There are a couple of problems in the explanation of upwelling by negative
vorticity due to clockwise flows. First, it can not explain the lower-downwelling feature. Second, it
is hard to explain why the feature is weaken, as waters flow north. Third, its estimated effect is
so small compared to the observations.

The upper-upwelling and lower-downwelling feature may be caused by negative vorticity in the upper
layer and positive vorticity in the lower layer. Such a vorticity variation can be driven when waters
flow along the isobaths of which widths are widening. It will be followed by horizontal divergence in
the upper layer and horizontal convergence in the lower layer.
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Fig. 1. Map of the western sea of Cheju Island. Depths are in meters. Dots mark the locations
of observation in April 28 and 30, June 27 ad 29, August 24, and November 5, 1993.
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Fig. 2. T-S Diagrams for all data in April (A), June (B), August (C), and November (D).
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Fig. 3. Vertical distributions of temperature and salinity in June, 1993.
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4. Vertical distributions of temperature and salinity in August, 1993.
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242 L X (Fig. 8 A& olaidt Aol 2 et
Al gderh

o)4e] Antg vl AFEcH 33HFH7)
L3 AsHaigol AFEAR qdcledel vehd,
k. Ag3H odEolt oleig Welvh FHIA oA
2k Aol A5 si7t A dEoll, =F
oigolle Aol 2 A% wlFel ol2id &t
vehpr] olgchs 2§ ks Ay e |
F Yok & + o

2 g7Ae Aomtezs 457) oJYPAT 43
58 B3H Ak 1 oldell4 4 7
sl el Aoz Hld o]z 53 1140
FElo] vepdot

ol

L=

EgsH

AFE AFeddede] Aol vehbe $53E
7} d%F vehdols o 9812 ulglel 93t Zelzt
7] sche olo] Xa¥ ulelito] (Kim and Lee,
1982) otxol % Aoz ¥ 4 ok 22u &
AHoll4 AT uleirle] AFESHeI BSH A

2} 2 ool el dehduil shxol o
HAoutog e &¥3=x ¢t Kim and Lee
(1982) o} d-voll4= vigte] &35 A3 z3}
A WUst7] ol o] HolA= 94 uigke] EAE
228l

Higol 2/t 85

Fig. 9% 7 934171 A 10947 2d=|gell4
wjAdalct B2 FI - FEE e Aol
4, 6, 8ol T/F Aol FFol A vl
1190l §-Fo] SAI5icE Lee (1983) & 3ol
A g5o] dojur] At =7 o2 qdcdel HYF
A de] vigdo] HF 4. Om/seceld, 33Ul
x| 4:5]oo} 35, time lage 1~2% A=zt 319l
o AFE A gL Tl 4] &l o
ol Fajnrhe x7o] okt 243k Zoln. o]
t 27A¢ Aadtchd 647 8o+ vl %
£5¢ 71Hsll ek $F @Fel 1Y B
Eo] 1Az uppax gl7] wiFolcth 4ol d
Fol 3~4 &= ot o] A)7lelle A3 &l
F71 FAs 59 B3 vehtA] & Aol



AZE 4% Qe 44

T 33°20'N
© f GOosAN = [/ GosaN
JUNE, 93 -k JUNE ,93
(s. i ( N 20m,5%
\\ 0\ | 33e »
N %2/ N
17 . .
, . - L —al33°10'N
T 33°20'N

~ JUNE, 93
. 30m,T°

«l33°0'N

33°20'N

33%0'N

L ]
126°00'E 126°10°E

L
126°00°E

1
126°10'E

Fig. 6. Horizontal distributions of temperature and salinity in June, 1993.
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