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Structure and Dynamics of the Cold Water in the Western
Channel of the Korea Strait
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Abstract[]CTD and current observation were taken to investigate the structure of the cold water in the
Western Channel of the Korea Strait in October 1993. Thickness of the cold water in the deep trough of the
strait changes from 20 m to 70 m according to the water depth. Thermocline between the Tsushima Warm
Water and the cold water deepens from north to south with 0.00057 in slope. Temporal variation of the
thickness appears to be related with the tidal current. The maximum variation is 20 m for 48 hours. Mean
velocity of the cold water for 72 hours is 17 cm/sec southward. A simple model was used to understand
dynamically the southward flow of the cold water and the return flow at the upper part in the lower layer.
Calculated maximum southward flow and eddy viscosity coefficient are 7 cm/sec and 0.038 m’/sec respectively
in the model. Southward transport is 0.032x 10° m*/sec at the northern part in the trough and decreases from
north to south due to the presence of the return flow. Southward transport increases with the increase in the
upper layer transport but is not affected by the density of the upper layer or the interface slope.
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Fig. 1. XBT stations (® marks). Numbers indicate station
numbers. Solid lines represent depth. Time series
data and current observation were taken at station 7.
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Fig. 2. Vertical profile of temperature and salinity at
station 7 in October 1993. T and S represent tem-
perature and salinity respectively.
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Fig. 3. Vertical section of temperature along the strait.
Redrawn after Chang et al. (1995).

[ UL ST FNASE NN FRVINE RN RE YL NV VR ST ST T O
20 24 4 B 12 16 20 24 4 B 12 16 20 24 4 8 12 16

(a) 10m

0 50 cm/sec
[NENEE)

N NENACENE U TN SETINTTI U FETE NS N RUTE FUTY FUTE SR PR TR TN E e Pl
20 24 4 B 12 16 20 24 4 B 12 18 20 24 4 B8 12 16

(b) 90m

0 50 cm/sec
Ll

SRR Y SR REEETY FETA TSI I VS NUTE PN I TSI TN FRY DU SOV RTTE oY s
20 24 4 8 12 16 20 24 4 8 12 18 20 24 4 8 12 16
13day 14day 15day
Days
(c) 190m

Fig. 4. Temporal variation of current at each depth of
station 7 from 13 to 15 October 1993.
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Fig. 5. Temporal variation of 10°C isothermal depth at
station 7 from 11:00, October 12 to 11:00, October
14, 1993.
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Fig. 6. Model coordinate system with two layers.
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Fig. 7. Vertical profiles of velocity calculated with model when the water depth and the interface depth are 200 m and 100
m respectively (a), 200 m and 150 m (b) and 170 m and 168 m (c).



Ee)
%
)
x
4
i
o
+r
L
4
X
&S
i
<

A 167 molj A 3Fo] whako] G o 2 upp}. Gk
o Ho §42 44 183 mollA] 2.2 cm/seco|t}. 3232
o} A Al 417 0.042 m¥/sec o]t} Fig. 7(ch= $4]9]
170 mo| a1, &+3o] Aol EAIA] o} F &9 A
7F 168 mQl Z-& 9] P& 29 3“‘:*5]"\“ 9| F4%
ROtk R TN HgEhs 35S BAF
o lem Bkl Ao 48 o)A 45 cm/sec
olth. 2 9F 2 A A Al 921> 0.002 m¥sec o] T},
ubehitel 3@ o)l 548 Addz Wiy

(], 1966; Isobe et al., 1994). & A1 Az}ol| A= cir}
e o] vyt e ¥ME 4= Q8S HeFEY
Ch ol o] 88 mdlg o] g3lo] Aol b
o} W] Wslvt Felshis MEre] F5%a) £2 9

A A v 2]

secH-E 200%01 100 m%/sec7}t®| W3l —z,—‘iif/}. &
o} wreterd A3 5% vlEsted 0.0063 % 10°m’/
sec-E] 0.063 x 10° m¥/sec7}<] WBtT). 3)30] ] YLt
& e BRow sEo ﬂ 3T &Y St
o W} 5hF 9 FHe F 57}s
WA Aol o 515 ofz) ‘“’94 nﬁP‘é}-‘: TEYE
Edi =3

TAREGYAFE AT S50l 10 mYsec?]
o 0.192 m¥/seco| 1, =4 o] F7hitel wet F A5}
Al #obd], 20 m/sec?! w 0.096 m¥secojr}. ik
o] 20 m*secKtt v 2 ZF4olliz &) ule} 2

0.20

©
=

@ ~
T
a1l
. l
zZo

14
o
@

o
o
S
>

~
=
I~

@

L N B SN A B
o o o ¢
8 3
Nz (m’ /sec)

Q x 10° (m’ /sec)

ESY
e
o
&

o
=
&

S S I
I3
5

F Y S N R T W I ST S ST A
20 30 40 50 50 70 80 90 100
2
g (m'/sec)

ST O T I T T T I T T

o

0.00
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