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Study of a Recurring Anticyclonic Eddy off Wonsan Coast in Northern Korea Using
Satellite Tracking Drifter, Satellite Ocean Color and Sea Surface Temperature Imagery
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Abstract : Fuen though recurring eddies at the terminal end of the East Korean Warm Current have
been identified in the thermal infrared imagery from the NOAA/AVHRR sensor and ocean color data
from Orbview-2/SeaWiFS sensor, it is difficult to make cbservation in the field regarding recurring eddies
located arcund the Wonsan coastal area in North Korea. But we could get in situ data related to an eddy
from an ARGOS satellite tracking drifter trapped in the eddy on January 4th, 1999.

An ARGOS drifter, a NOAA satellite tracked buoy was trapped by the eddy during January 4th -
March 18, 1999. The ARGOS drifter rotated 10 times per 72 days on the edge of the eddy located at
39°N, 129°E. The diameter of the eddy was about 100 km. The horizontal rotation velocity of the
recurring cold-core anti-cyclonic eddy was 1.53 km/h (42 cmy/sec). The sea surface temperatures of the
eddy varied from 14.7°C on January 5, 1999 to 9.6°C on March 18, 1999.

To study the mechanism of the recurring eddy, we tried to find out the relationship between the vector
of the drifter moving in the eddy and the wind vector in Sokcho and Ulleung Island located near the eddy
in southern Korea, and the difference in sea level between Ulleung Island and Mukho.

We hope the results of this study would be useful for calibration and validation data of simulation and
numerical modeling studies of the recuring eddy.
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Srudy of a Recurming Anticyclonic Eddy off Wonsan Coast in Northern Korea Using
Satellite Tracking Drifrer, Sarellite Ocean Color and Sea Surface Temperarure Imagery

Fig. 1. NOAA-14 and NOAA-15 composite SST during 6th May - Sth May in 1999 for the East Sea.
Trajectory of the ARGOS-tracked drift buoy is shown during December 9, 1998 - July 4, 1999.
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Fig. 2. Surface chiorophyll a distribution {a) from SeaWiFS sensor and NOAA AVHRR SST
distribution {b) off the east coast of Korea on April 30, 1999,

Table 1. Period, moving distance, duration and mean velocity
of the ARGOS drifter in the recurring eddy.

Period Moving | Time (hour) {Mean Velocity

(month/day}| Distance(km)| [Days] (km/hour)
a 1/ 4~1/21 460,33 [408.20(17] 1.13
b 1121~1/27 21750 | 142871 6] 1.52
c 1272/ 1 147.31 119.08 ] 3] 1.24
d 2 1-2/ 6 126.64 | 122.84 | 5] 1.03
e Y 6~2H12 179.26 | 14244 6] 1.26
f 2/12~-2118 235.21 14290 6] 1.65
g 2/18~2/25 33714 (17037 7] 1.98
h 22531 4 32477 16038 7] 1.95
i 3/ 4-3/13 37277 | 21600 9] 1.73
J 3/13~3/18 22351 12077 | 4] 1.85
mean 26244 | 175.18[7.2] 1.53
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Study of a Recuring Anticyclonic Eday off Wonsan Coast in Northern Korea Using
Satellire Tracking Drifter, Sarellire Ocean Color and Seq Surface Ternperature Imagery
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Fig. 3. Tracks of ARGOS drifter during the January 4, - March 18, 1999 revealed how the buoy follows the recurring eddy.
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Fig. 4. Velocity of the upward direction (from south to north) and downward direction movement
(from north to south) of the ARGOS buoy moving in the recurring eddy.
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Fig. 5a. SST measured from the ARGOS drifter which was trapped in the recurring eddy around the
offshore of Wonsan bay in the East Sea from January 4 - March 18, 1999.
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Study of a Recuning Anricyclonic Eddy off Wonsan Coost in Nothern Korea Using
Satellite Tracking Drifter, Satellite Ocean Coler and Sea Surface Temperature Imagery
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Fig. 5b. Distribution of sea surtace temperature from the measurement of the ARGOS drifter off the
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Wonsan bay in the East Sea from January 4 - March 18, 1999,
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Fig. 6. Relationship between the U and V components of wind at Ulleungdo, Sokcho city and the velogity

of ARGOS drifter trapped in the recurring eddy from January 4 - March 18, 1999.
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Fig. 7. Relationship between the sea level difference of Mukho-Ulleungdo and the velocity of

ARGOS drifter in the recurring eddy for January 4 - March 18, 1999.

WIND STRESS CURL
(X 10* c[_\'m’/emz)

4N

40°N |

38N

36°'N R

128°E

0.0

(Iyumy) £)3120134 Long

Fig. 8. Annual average wind stress curl used in the model. This structure approximates with two positive maxima in the
northern part and near the Wonsan Bay, and negative curl in the southem part of the East Sea (Na, et al,, 1992},
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Srudy of a Recuring Anticyclonic Eddy off Wonsan Coast in Northemn Korea Using
Satellite Tracking Drifier, Sarellire Ceean Color and Sea Suface Temperarure Imagery
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Fig. 9. Interaction of the recurring eddy with the bottom
topography near the Wonsan bay of the East Sea.
A basin of approximately 1500m depth is centered at
39" 15N and 129° 15E.
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