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Currents and monthly variations of volume transports in the Straits of Cheju

Hong-Kil Rho, Ig-Chan Pang*, Sang-Hyun Kim, Kyung-Hoon Hyun®,
Jun-Teck Kim, Young-Jin Yang and Chang-Su Hong"

Department of Fisheries. Cheju National University. Cheju-Do 690-756. Korea

*Department of Oceanography. Cheju National University, Cheju-Do 690-756. Korea

Currents are measured in the Straits of Cheju by detecting surface buoy tracks and mooring current

meters in 1996~1997.

As a result, north-eastward currents are decteted in the Straits of Cheju all the

year round, which is weak in spring and strong in summer and fall. Average speeds of 20 cm/s to the
east. 7 cm/s to the north and 22 cm/s to the north-east appeared in the surface. Currents are fast in

the middle of the strait and slow near Cheju Island. East-west components of the currents are about 3
times faster than the north-south ones. Also, it is shown that surface buoys released within the distance

of 6 miles away from Cheju do not drift out of the Straits of Cheju because of tongue-like warm waters

appeared in the eastern entrance of the strait. Volume transports calculated by geostrophic calculation

are shown to be 0.05-0.2 Sv in winter and 0.4-0.5 Sv in summer.

Key words : Currents. Volume transports. the Straits of Cheju, geostrophic calculation
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Fig. 1. Hydrographic stations in the Straits of
Cheju
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Table 1. Positions and time of release and collection of TGPS buoys in the Straits of Cheju in 1997
except Case No. 2 in 1996. Meridional line of 126° 57.0° E is assumed to be the east boundary
line of the Straits of Cheju in this paper.
. Arrival at
Case Release Collection 196° 570 E
No. . Position . Position . .
Tme TN Lom(B) 1M TOTR) Lenp) | Time  Lat(N)
Apr. 28 o . " ., May 3 o . o . May 1 o .
1 17:00 33" 403 126 38.0 12:33 33" 47.2 1270 10.2 13:39 33 418
May 31 o . o . Jun. 2 o . o , Jun. 2 o ,
2 07:31 33" 345 126° 488 08:57 33" 3000 126" 589 01:52 33° 319
Jul. 10 o , o . Jul 12 o , " . Jul. 12 o ,
3 12:94 33" 40.00 126° 388 05:3] 33 3707 126° 584 03:57 33° 379
Aug. 27 o . o . Aug. 29 o . o .
4 2113 33° 356 126° 37.2 15:39 33 318 126° 515
Aug. 27 o . o . Aug. 29 o . o . Aug. 28 o .
5 91:15 33° 452" 126° 36.8 09:08 33° 57.6° 127° 245 14:3] 33" 538
Sep. 4 . . o . Sep. 9 R o . Sep. 7 443
6 19-47 33" 398 126° 36.2 93:35 34° 82 127° 506 16:13 (196° 5507
Oct. 18 o om o o . Oct. 24 o . o .
7 11:02 33" 3.7 126° 364 11+40 46.1' 126" 494
Oct. 18 o . o . Oct. 21 o . o . Oct. 19 o ,
9 ” -
8 10:03 33 424 126" 367 13-03 523 127° 521 08:21 33° 46.0
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Fig. 2. Trajectories of TGPS buoys released in the Straits of Cheju in 1996-1997

Table 2. Current speed calculated by detecting the surface float released in the Straits of Cheju in
1997 except Case No. 2 in 1996. Tracks out of the strait (east of the meridional line of 126°
57.0' E) are excluded. (+: eastward or northward, - southward or westward)

. E-W direction N-S direction Total .
case . duration - - - Ratio
period time distance speed distance speed distance speed (EW/NS)
(m) (cm/s) (m) (cm/s) (m) (em/s)
o A28 Bhr o000 4119 2780 +11 29427 119 10.8
-May 1  39min
o May3l o 4Zhr o000 L83 4818 -32 13548 89 26
-Jun. 2 21min
3 Jul. 10-12 40h.r 29,958 +20.6 8.894 +6.1 31,237 215 34
22min
Aug. 42hr - _ -
4 97-99 26min 22,071 +14.4 7.041 4.6 23,175 152 31
Aug. 7hr o 9
5 27-98 16min 31,120 +50.1 15,935 +25.6 34,940 56.2 2.0
6 Sep. hr o ag004  +107 45307 +167 53829 198 06
4-7 26min
Oct. 144hr
7 2
7 18-24 38min 20.059 +39 16.491 +3.2 25,955 5.0 1.2
Oct. 22hr -
8 18-19 18min 31.292 +39.0 6.671 +83 31.984 39.8 4.7
Average +19.9 +6.7 22.3 3.6
Ae)ge Atk RE AFAE BF, T35 A3 FZFSd dsl 19959 9EHE 19963 297HA,
A AgHgey sFAde FpEFoen EAS 1973 1956 89744 CTD(SBE-19)& 7FAx
Uehd 29 zaEs dAFdA ALdEd WY #F2aqct B2g FLIEARE o83
HyEHTLE AF FRYEHSE Fig 19 o AYHE ANl AFAS B AHEHE
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Table 3. Current meter mooring positions and mean currents in the Straits of Cheju in 1997
(+: eastward or northward, -: southward or westward).

Position Mooring Mooring Mean Current Ratio
&;t((}gl\); period layer(depth) E~Wspee§'(—$sm/S)Tota] Direction (EW/I)‘S) Figures
A
(34° 4.0 Feb. 24-25  surface(10m) 27.1 -47 275 ESE 5.7 Fig. 3(A)
126° 57.0")
B . surface(10m) 139 -25 14.2 ESE 55
(33° 53.0 Feb. 23-24 //
126° 57.0) bottom(70m) 10.6 11 10.7 E 9.0
surface(10m) 3.6 -4,6 6.0 SE 0.8
Feb. 22-23  middle(50m) 29 -2.7 4.0 SE 11 Fig. 3(B)
bottom(100m) 0.3 -2.7 2.7 S 0.1
o) surface(10m) -11.0 11.8 16.2 NW 0.9
(33° 40.0° Jun. 14-16  middle(50m) 2.1 0.3 2.2 NE 6.9 Fig. 3(C)
126° 57.0") bottom(100m) 1.6 -2.8 3.3 SE 0.6
Aug. 28-29  bottom(100m) 104 5.4 11.8 NE 1.9 Fig. 3(F)
surface(10m) 21.0 -4.1 21.4 ESE 51
Oct. 021\ om(100m) -0 108 108 N 001 /
surface(10m) 14 6.2 6.5 NNE 0.2
Jun. 16-17  middle(50m) 6.1 0.0 6.1 E Fig. 3(G)
D bottom(90m) -1.3 5.1 5.4 NNW 0.3
(33° 33.0° surface(10m) 10.9 10.4 15.2 NE 11 ,
126 5700 S 4T poiomom) 08 16 18 NE 05 Fie 3B
g surface(10m) -11.5 2.6 119 WKW 44 .
Oct- 2225 powom(9m) 07 14 16 ENE 05 e 3D
Average 4,7 1.7 9.4 ENE 2.8
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Fig. 3(A)-(G). Currents and their east-west and north-south components at the positions of A, B, C,
D in the east boundary line (126° 57.0° E) of the Straits of Cheju
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Currents and their east-west and north-south components at the positions of A, B, C,

D in the east boundary line (126° 57.0°' E) of the Straits of Cheju
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