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Summary

The seasonal variations of water mass distribution and current

in the Cheju Strait.

Seasonal variations of water mass distribution and current in the Cheju
Strait have been studied with hydrographic and current data observed from
September 1995 to June 1998 and the results are as follows:

In the Cheju Strait, higher temperature and higher salinity are shown in
the western part in winter and in the eastern part in summer. It is due to
the fact that in winter Tsushima Water expands to the Yellow Sea and
flows eastward in the Cheju Strait, but in summer Tsushima Water
shrinks up to the east of Cheju, Island by the southward expansion of
Yellow Sea Cold Water and flows northward to the eastern Cheju Strait.
Stratification in summer is strengthened by the inflow of Yangtze Coastal
Water, and thermoclines and haloclines are deeper in the southern part
than in the northern part. Such a vertical structure increases the baroclinic
component of current in the Cheju Strait.

Currents in the Cheju Strait have the eastward barotrophic component
of about becm/sec through the year and become stronger in summer by the
addition of baroclinic component related with water mass distributions.
Being comparied with directly measured currents, geostrophic currents
show satisfactorily the seasonal variation of currents in the Cheju Strait.
The volume transport calculated by geostrophic current varies seasonally
from about 0.1S5v in winter to about 0.4Sv in summer. With the barotropic

component of 0.25v, the total volume transport varies from about 0.3Sv in



winter and to about 0.6Sv in summer. The seasonal difference of volume
transport is about 0.3Sv in geostrophic currents, but about 0.3~0.4Sv in
directly measured currents.

We fortunately detect that strong winds change water mass
distributions and currents in the Cheju Strait. Southeasterly strong(over
10m/sec) winds lasted for 3-4 days in summer drive strong westward
currents along both the coastal regions of the Cheju Strait to reduce the
total volume transport in the Cheju Strait to nearly zero, which is shown

in geostrophic currents.

Key Words : Cheju Strait, Water mass distribution, Geostrophic current,

Volume transport, Wind.
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Table 1. Positions and time of release and collection of TGPS buoys in the Cheju Strait in 1996~1997.

Release Collection
B;;)‘y Time Position i Position

Lat.(N) Long.(E) Lat.(N) Long.(E)
1 Apr.l278:,001997 33°40.3' 126°38.0’ May 3, 12:33 33°47.2 127°10.2
2 Mayoizlg,ll996 33°34.5' 126°48.8’ Jun. 1, 08:57 33°30.7" 126°58.9’
3 ]ul.i(2)22111997 33°40.0’ 126°38.8" Jul.12, 05:31 33°37.0 126°58.4"
4 Aug2217,151997 33°45.2' 126°36.8’ Aug.29, 09:08 33°57.6 127°24.5'
5 Aug2217i31997 33°356'  126°372' | Aug29, 1539 | 33°318' 126°51 5’
6 Sepi;’471997 33°39.8’ 126°36.2' Sep. 9, 23:35 34°08.2' 127°50.6
7 Oct.ll(i,()31997 33°42.4' 126°36.7 Oct.21, 13:03 33°52.3’ 127°52.1"
3 Oct.18, 1997 33°37.2 126°36.4' Oct.24, 11:40 33°46.1' 126°49.4'

11:02




Table 2. Summary list of stations moored current meter in the eastern Cheju Strait in 1997.

Station

Position

Bottom

Mooring

name |  (Lat.(N), Long.(E)) | depth(m) | depth(m) Period Data status
A 34°04.00 ", 126°57.00 50 15 Feb.24, 02:14~Feb.25, 17:04
15 Feb.23, 15:48 ~Feb.24, 17:58
33°54.00 ", 126°57.00 ° 80 57 Feb.23, 15:53~Feb.24, 18:03 Direction error
75 Feb.23, 15:43~Feb.24, 17:53
13 Aug.29, 18:20~ Aug.30, 18:05
B 33°54.02 7, 126°57.90 ° 38 55 Aug.29, 18:20~ Aug.30, 18:05
80 Aug.?29, 18:20~Aug.30, 18:05
12 Oct.23, 12:00~0ct.24, 10:20
33°53.68 7, 126°58.17 7 82 42 Oct.23, 12:00~0ct.24, 10:20 Direction error

’

70

Oct.23, 12:00~Oct.24, 10:20




Table 2. Continue

Station Position Bottom | Mooring Period Data status
name (Lat.(N), Long.(E)) depth(m) | depth(m)
15 Feb.22, 12:17~Feh.23, 14:07
33°42.00 ", 126°57.00 120 58 Feb.22, 12:16~Feh.23, 13:56
105 Feb.22, 12:41 ~Feb.23, 13:41
13 Jun.16, 15:10~ Jun.17, 16:20
33°40.24 ", 126°57.68 " 120 58 Jun.16, 15:15~ Jun.17, 16:25
C 105 Jun.16, 15:10~ Jun.17, 16:20
13 Aug.28, 14:30~Aug.29, 16:45
33°42.65 ", 126°58.03 7 120 56 Aug.28, 14:30~Aug.29, 16:45
93 Aug.28, 14:30~ Aug.29, 16:45
13 Oct.20, 14:30~0Oct.21, 18:40
33°42.50 ", 126°59.61 122 53 Oct.20, 14:30~Oct.21, 18:40
103 Oct.20, 14:30~0Oct.21, 18:40
13 Jun.14, 16:08~ Jun.16, 13:47
33°32.23 7, 126°57.72 7 100 56 Jun.14, 16:16~ Jun.16, 13:52
95 Jun.14, 16:11 ~ Jun.16, 13:41
15 Sep. 4, 15:40~Sep. 7, 11:10
D 33°3254 7, 126°57.21 7 110 60 Sep. 4, 15:40~Sep. 7, 11:10 Direction error
95 Sep. 4, 15:40~Sep. 7, 11:10
13 Oct.22, 07:15~0ct.23, 08:30
33°33.10 7, 126°57.48 7 120 50 Oct.22, 07:15~0ct.23, 08:30 Direction error
100 Oct.22, 07:15~0ct.23, 08:30
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Fig. 2. Monthly T-S diagrams
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Fig. 7. Monthly vertical profiles of geostrophic current in Section4.

Positive values(solid line) are into the paper(eastward).
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Table 3. Current speed calculated by detecting the surface float released in the Cheju Strait in 1996~1997.

Buoy . . Du}”ation Moving Mean current Ratio
No. | Observation period time distance Speed (cm/sec) Direction | (g/N)
(hour) (km) Eastward | Northward Total G )

1 Apr.28~May 1 1156 51.2 8.7 0.7 8.7 85 124
2 May 31~ Jun.2 254 174 175 -10.6 20.5 121 1.7
3 Jul.10~12 41.1 30.7 18.2 0.6 18.2 38 30.3
4 Aug.27~29 359 76.9 46.8 22.7 52.0 64 2.1
5 Aug.27~29 42.4 23.2 24.0 -5.0 24.5 102 4.8
6 Sep.d~T7 130.8 125.9 116 18.8 22.1 32 0.6
7 Oct.18~21 75.0 117.6 38.1 10.5 39.5 75 3.6
8 Oct.18~24 144.6 26.0 1.6 2.6 3.1 32 0.6
Average - - 20.8 5.0 21.4 76 4.2
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Table 4. Mean current measured with current meter in the eastern Cheju Strait in 1997.

Station

Mooring period

Mooring layer

Mean current

Ratio

hame (hour) (depth) EastwardS ple\leodrtl(lcwnzl/rsdeC) Total Dir(eoCt)ion (E/N)
A Fe?é%fg 25 Surface (15m) 276 17 277 94 162
Feb.93—24 Surface (15m) 13.7 10 13.7 94 137

(26.2) Bottom (75m) 10.1 2.4 10.4 77 42

Surface (13m) 34.9 -8.6 35.9 104 41

B Au<gg'§98;30 Middle' (55m1) 243 71 25.3 74 34
' Bottom (80m) 143 43 149 73 33

Oct. 23— 24 Surface (12m) 54.1 98 55.0 100 55

(22.3) Bottom (70m) 15.0 8.1 17.0 62 1.9

Surface (15m) 3.1 -3.7 4.8 140 0.8

Fe?é?é; = Middle (58m) 25 2.2 33 131 11

' Bottom (105m) 02 2.7 27 176 0.1

¢ Surface (13m) 1.0 6.3 6.4 9 0.2
J”r(l';;z“) 17 Middle (57m) 6.2 0.4 6.2 86 155

Bottom (106m) | 18 5.0 53 340 0.4




Table 4. Continue.

Mean current

Srf:f;%n Mooiilfugerwd Moilgggthl?yer Eastwardsple\leoclt}(l?aéze(:) Total Dir(eoCt)ion (P]{Ea/%o)
Surface (13m) 15.1 5.5 16.1 70 2.7

Aug.28~29 (26.3) | Middle (56m) 135 2.3 13.7 80 59

Bottom (93m) 5.2 8.8 10.2 31 0.6

¢ Surface (13m) 19.2 -1.7 16.3 95 11.3
Oct.20~21 (28.2) | Middle (53m) Sh3 -6.4 31.9 102 4.9

Bottom (103m) 456 11.3 114 352 0.1

Surface (13m) -11.8 11.9 16.8 315 1.0

Jun.16~17 (45.7) | Middle (56m) 3.1 -0.1 3.1 92 31.0

Bottom (95m) 3.1 -3.0 4.3 134 1.0

D Surface (20m) 10.0 10.3 14.4 44 1.0

Sep.4~7 (67.5)

Bottom (95m) 1.8 1.3 2.2 54 1.4

Oct 2223 (25.3) Surface (13m) -9.5 0.5 9.5 273 19.0

Bottom (100m) 3.1 1.2 3.3 69 2.6

Average 10.7 1.7 10.8 31 6.3
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Fig.12.

Average
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05 -0
Volume transport (Sv)
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0.5 -0
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Monthly volume transports through the Cheju Strait
calculated by geostrophic current and directly measured
current(dashed line). Positive number indicates the
eastward. Dashed stick is geostrophic volume transport
in Section4 in August 25~28, 1997. (3% 1Sv = 10°m*/sec)
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Table 5. Observed and geostrophically calculated volume transport through the Cheju Strait.

Observation

Volume transport(Sv)

Period Geostrophically Directly Method | Observation section Reference
calculated observed
Mar 22~25,1997 0.15 0.45 ADCP Cheju Is.~]Jin Is. KORDI(1997)
) . Suk et al
Apr. 26~27,1995 0.16 0.37 ADCP Cheju Is.~Bogil Is. (1996)
_ 0.03 Current : _ : )
16~18,1986 (Bastward:0.11) 0.38 e Cheju Is.~Chuja Is. Kim(1987)
Aug.
05~06,1999 0.29 0.66 ADCP | Cheju Is.~ Bogil Is. | KORDI(1999)
29~30,1997 0.17 0.58 ADCP | Cheju Is.~ Bogil Is. | KORDI(1997)
Sep.
25~26,1998 0.15 0.51 ADCP | Cheju Is.~ Bogil Is. | KORDI(1998)
Nov. 25~26,1998 0.26 0.46 ADCP | Cheju Is.~ Bogil Is. | KORDI(1998)
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