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Temporal and Spatial Variations of the Cold Waters Occurring in
the Eastern Coast of the Korean Peninsula in Summer Season

Young Sang SUH, Lee-Hyun JANG and Jae Dong HWANG

Oceanography Division, National Fisheries Research and Development Institute,
Busan 619-902, Korea

Daily time series of longshore wind at 8 stations, sea surface temperature (SST) at 11 stations in the eastern coast of the Korean
peninsula during 1983~1997 and the NOAA/AVHRR satellite data during 1990~1998 were used in order to study the temporal
and spatial variations of the upwelling cold water which occurred in the summer season. The cold water occurred frequently in the
eastern coastal waters of Korea such as Soimal, Kijang, Ulgi, Kampo, Pohang, Youngduk, Chukbyun, Chumunjin and Sokcho. During
the upwelling cold water phenomenon, SST came down more than -5C in a day. The maximum of the averaged RMS amplitude
of daily SST was 5.8C along the eastern coast of Korea on Julian day 212 from 1983~1997. The cross correlation coefficients were
higher than 0.5 between Sokcho and Chumunjin in the northern part of the East Sea, and along Soimal, Kijang, Ulgi, Kampo and
Pohang in the southern part of the East Sea. In late July, 1995 the cold water occurred at Ulgi coastal area and extended to Ullung
island which is located 250 km off the Ulgi coast. Even though the distance between Soimal and the Ulgi coast area is more than
120 km, the cross correlation coefficient related to the anomalies of SST due to upwelling cold water was the highest (0.7) in the
southeastern coastal area of the Korean peninsula. This connection may be due to the cyclonic circulation of the Tsushima Current
in this area and the topography of the ocean rather than the local south wind which induced the coastal upwelling.
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Fig. 1. Location of hydrographic and weather stations along
coastal area of the East Sea.
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Fig. 2. Averaged root mean square amplitudes of the daily
SST at 11 stations along the eastern coast of the Ko-
rean peninsula during 1993~1997.
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Fig. 3. Year to year fluctuations of the minimum SST in July,
August and September during 1983~1997.
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Fig. 4-a. Distribution of sea surface temperature derived from

NOAA satellite (July 21, 2000).
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Fig. 4-b. Distribution of sea surface temperature derived from
NOAA satellite (July 6, 1996).
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Fig. 4-c. Distribution of sea surface temperature derived from
NOAA satellite (June 29, 1997).

Fig. 5-a. Distribution of sea surface temperature derived from
NOAA satellite (July 27, 1995).
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Fig. 5-b. Daily variations of SST at Ullung island and Kijang

from June 1 to August 17, 1995.
Table 1. Cross-correlation coefficients among daily variation of
SST anomalies at 11 stations along eastern coastal
areas of the Korean peninsula from June to Septem-
ber (1983~1997)

K J I H G F E D C B A

100 078 046 054 024 030 008 002 001 031 012
078 100 051 052 028 035 014 011 007 038 017
046 051 100 041 051 051 045 038 027 041 032
054 052 041 100 039 044 026 020 017 045 0.8
024 028 051 039 100 063 066 057 043 051 047
030 035 051 044 063 100 058 048 042 056 046
008 0.14 045 026 066 058 1.00 072 061 051 0.62
002 011 038 020 057 048 072 100 070 052 073
001 007 027 017 043 042 061 070 100 054 067
031 038 041 045 051 056 05! 052 054 1.00 068
012 017 032 028 047 046 062 073 067 068 1.00

Station A~K: the same as Fig. 1.
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Fig. 6. Distribution of cross-correlations among daily variation of SST anomalies at 11 stations along the east coast of
Korea from June to September (1983~1997).
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Fig. 7. The relations between Sea Surface Temperature (SST)
anomalies and wind vectors in 1995 at 11 stations
along the eastern coast of Korea.
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Fig. 8. The relations between SST anomalies (curves) and
wind vectors (stickes) at Ulgi station in 1995 (a), 1990
(b), and 1987 (c).
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Fig. 9. The vertical distributions of water temperature in 208
(Ulgi) line in August of 1987 (a), 1995 (b), and
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Fig. 13. Trajectory of the ARGOS drifters along the southeas-
tern coast of Korea during Dec. 9~14, 1998 and
Sept. 8~11, 1999.
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