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Abstract

This study investigates the temporal and spatial variations of marine meterological elements (air temperature (Temp), Sea
Surface Temperature (SST), and Significant Wave Height (SWH)) in seven coastal waters of South Korea, using hourly data
observed at marine meteorological buoys (10 sites), Automatic Weather System on lighthouse (lighthouse AWS) (9 sites), and
AWS (20 sites) during 2013-2017. We also compared the characteristics of Temp, SST, and air-sea temperature difference
(Temp-SST) between sea fog and non-sea-fog events. In general, annual mean values of Temp and SST in most of the coastal
waters were highest (especially in the southern part of Jeju Island) in 2016, due to heat waves, and lowest (especially in the
middle of the West Sea) in 2013 or 2014. The SWH did not vary significantly by year. Wind patterns varied according to
coastal waters, but their yearly variations for each coastal water were similar. The maximum monthly/seasonal mean values of
Temp and SST occurred in summer (especially in August), and the minimum values in winter (January for Temp and February
for SST). Monthly/seasonal mean SWH was highest in winter (especially in December) and lowest in summer (June), while
the monthly/seasonal variations in wind speed over most of the coastal waters (except for the southern part of Jeju Island) were
similar to those of SWH. In addition, sea fog during spring and summer was likely to be in the form of advection fog, possibly
because of the high Temp and low SST (especially clear SST cooling in the eastern part of South Sea in summer), while
autumn sea fog varied between different coastal waters (either advection fog or steam fog). The SST (and Temp-SST) during
sea fog events in all coastal waters was lower (and more variable) than during non-sea-fog events, and was up to -5.7°C for
SST (up to 5.8°C for Temp-SST).
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Fig. 1. The locations of Automatic Weather System (AWS)
(@), lighthouse AWS (W), marine meteorological
buoys (HM), and Automated Surface Observing
System (ASOS) (4) in the Korean Peninsula.
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Fig. 2. Spatial distributions of wind rose in seven coastal waters of South Korea during the study period (2013-2017).
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Table 3. Differences in marine meteorological elements (SST and Temp-SST) between sea fog and non sea fog in the coastal
waters of South Korea during three seasons (spring, summer, and autumn) of 2013-2017

Middle of Southern part ~ Western part Eastern part Middle of Southern part
West Sea of West Sea of South Sea of South Sea East Sea of Jeju Island
. Spring -2.49 -0.84 -0.91 -0.52 -1.25 -0.39
S(§C]; Summer -1.38 -2.09 -2.85 -5.67 -1.36 -1.90
Autumn -1.39 -0.84 -0.85 -2.56 -0.44 -
N Spring 1.36 2.20 4.01 4.02 3.60 3.18
Te”Z‘ZSST Summer 091 0.71 121 5.78 118 0.48
Autumn 1.94 1.62 1.93 2.99 2.05 -
The largest difference in SST between sea fog and non sea fog events.
® The largest difference in air-sea temperature difference (Temp-SST) between sea fog and non sea fog events.
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Fig. 5. Occurrence of Sea fog in seven coastal waters of South Korea during the study period (2013~2017). (Source: KMA,
2016).
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Fig. 6. Plots of monthly mean values versus mean values on sea fog for marine meteorological elements (Temp, SST, and
Temp-SST) in six coastal waters during three seasons (spring, summer, and autumn) of the study period (2013-2017).
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Fig. 7. Time series of marine meteorological elements (Temp, SST, and Temp-SST) for sea fog in six coastal waters during
the summer (June to August) of the study period (2013-2017).
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the study period (2013-2017).
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