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Abstract This study was conducted to understand the changes in SST (sea surface temperature) due to
climate change and to provide useful information for management in Korean waters. The Korean waters were
divided into 18 regions, and the long-term SST variability was calculated based on satellite data for each
region. MODIS (Moderate Resolution Imaging Spectroradiometer) and VIIRS (Visible Infrared Imaging
Radiometer Suite) satellite SST data of NASA (National Aeronautics and Space Administration) were utilized
to analyze the long-term spatiotemporal variations of SST in Korean waters. The mean SST of 18 regions were
calculated for every month from January 2003 to December 2019. The results show that the SST for each area,
the SST of the coastal regions and offshore of Jeju Island were relatively higher. On the other hand, the SST
of the coastal area and offshore of the West Sea (Yellow sea) of Korea were relatively lower. The trends of
SST in the offshore of the West Sea, Ulsan-Pohang coast, Yeongdeok-Uljin coast, Yangyang-Goseong coast,
Ulleungdo and Dokdo areas show the increase in temperature. Furthermore, the analyzed result of the
three-years moving average of SST increased in most of the areas, while the SST of the Yeongdeok-Uljin coast
and Yangyang-Goseong coast were relatively rapidly increased. In conclusion, the satellite-derived SST data
show the increase in temperature in the entire Korean waters. However, the degree of increase in the SST
varies from region to region. Thus, in order to efficiently manage the increase in water temperature in Korean
waters, effective management plans based on proper scientific analysis would be needed.
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Figure 1. Map showing the study area around Korean
Peninsula comprising eighteen sea areas to

retrieve sea surface temperatures from satellite
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Table 1. Mean, standard deviation, maximum and
minimum values of sea surface temperature
from January 2003 to December 2019 in 18
sea areas of Korea

Area Mean and standard | Seasonal values ()

deviation(C) Max. Min.
Area 01 14.4+7.5 28.3 2.9
Area 02 15.4+7.3 29.7 5.6
Area 03 18.8+6.6 28.4 5.6
Area 04 16.7+6.7 29.9 7.0
Area 05 18.8+6.1 30.7 9.9
Area 06 17.5+£5.2 28.7 10.8
Area 07 19.9+4.7 30.6 13.2
Area 08 20.8+5.0 31.5 12.8
Area 09 18.0+5.1 29.2 11.1
Area 10 18.8+5.0 29.9 12.2
Area 11 18.9+4.8 30.1 12.3
Area 12 18.5+4.8 29.6 11.8
Area 13 18.4+5.0 29.6 10.6
Area 14 17.6+5.4 28.9 9.3
Area 15 17.4+4.9 28.8 9.4
Area 16 16.8+5.3 28.2 8.4
Area 17 15.8+6.0 27.8 5.3
Area 18 17.0£5.6 28.4 7.9
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Figure 2. Long-term variations of sea surface temperatures from 2003 to 2019 in 18 sea areas of Korea, representing
annual mean (dot) and standard error (bar).
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Table 2. Result of regression analysis of annual mean
of sea surface temperatures from 2003 to
2019 in 18 sea area

Area Slope | y-intercept R? p
Area 01 0.022 14.16 0.05 0.38
Area 02 0.050 14.92 0.26 0.04
Area 03 0.021 15.60 0.05 0.38
Area 04 0.024 16.47 0.07 0.32
Area 05 -0.002 18.75 0.00 0.94
Area 06 -0.002 17.52 0.00 0.94
Area 07 0.005 19.78 0.00 0.81
Area 08 -0.001 20.81 0.00 0.97
Area 09 0.007 17.95 0.02 0.64
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Area 13 0.028 18.09 0.15 0.13
Area 14 0.035 17.32 0.16 0.11
Area 15 0.056 16.89 0.31 0.02
Area 16 0.067 16.24 0.24 0.04
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Area 18 0.052 16.53 0.35 50.01
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Figure 3. Three-year moving average of sea surface
temperatures from 2003 to December 2019 in
18 sea areas of Korea.
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