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Relationship between Sea Surface Temperature and Air Temperature
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The relationship between air temperature and sea surface temperature are studied using the daily air
temperature and sea surface temperature data for 25 years (1970~1994) at 9 coastal stations in Korea. Seasonal
variations of air temperature have larger amplitudes than those of sea surface temperature. The seasonal
variations of air temperature leads those of sea surface temperature by 2 to 3 weeks.

The anomalies of sea surface temperature and air temperature are positively correlated. The long term
anomalies of sea surface temperature and air temperature with time scales more than 1 month are more highly
correlated than those of short term, with time scales less than 1 month. Accumulated monthly anomalies of sea
surface temperature and air temperature for 6 months showed higher correlation than the anomalies of each
month.

The magnitudes of sea surface temperature and air temperature anomalies are related with the duration of
anomalies. Their magnitudes are large when the durations of anomalies are long.
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Fig. 1. Locations of 9 coastal stations in Korea.
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Fig. 2. Daily series of SST and AT in 1980 and
their normals in 1967-1993 at Sokcho.
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Fig. 3. Comparison of the harmonic constants between
SST and AT at 9 coastal stations in Korea.
The difference in the annual means, the ratio
between annua! amplitudes and the difference
in the annual phase.
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Table 1. Harmonic constants and their standard deviation of annual variations of SST and AT at 9 coastal

stations in Korea

SST AT

Station Mean Amp. Phs. Mean Amp. Phs.

() (T) (deg.) (T) (T) (deg.)
Sokcho 13.05+1.04 860097 227+7 1256%+1.01 12222091 20714
Ullungdo 15724093 6.7210.46 237+4 15.10£0.70 11.0920.71 210+ 4
Pohang 1499066 7.12£085 22515 14.37+0.78 11661069 20513
Pusan 16.28%0.49 6.15+062 22912 14.44+063 1080%0.76 207x2
Yosu 15394053 9.28+062 22113 15.21+0.79 11.33£068 208+3
Marado 18841052 558060 240%6 16131062 9.70£0.70 214%3
Mokpo 14921046 995050 22113 14.88+0.74 12031069 208+3
Kunsan 1455%043 12091061 210%2 13.06+0.85 13.08%0.72 205+3
Kyukyolbido 12.82+0.58 9.39+0.55 238+3 12.21 £0.60 12.09+1.10 213+3
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Table 2. Cross correlation and their standard deviations between AT and SST series at each coastal stations.
Numbers in the parenthesis are the time lag days of the maximum cross correlation

Cross correlation coefficients

Station . . Dail Low-pass High-pass
Daily series anomai,ies anom'glies an%m:ﬁies
Sokcho 0.90x0.07 (17) 0.40%0.03 (0) 0.53%0.06 (3) 0.30+0.02 (0)
Ullungdo 0.39+0.10 (25) 0.27£0.04 (0 0.45*+0.08 (6) 0.21%0.02 (0
Pchang 0.88%+0.07 (17) 0.24+0.02 (0) 0.31£0.05 (2) 0.2120.02 (0)
Pusan 0.89+0.08 (14) 0.40+0.04 (0) 0.50x0.07 (4) 0.32+0.02 (O
Yosu 094+0.07 (11} 0.35£0.03 (1) 0491005 (6) 0.2810.01 (0
Marado 0.89+0.08 (21) 0.37£0.03 (0) 0471006 (4) 0.32+0.02 (O
Mokpo 0.95+0.07 (10) 0.42%0.03 (0) 0.58%£0.05 (6) 0.37+0.01 (0
Kunsan 0.96+0.07 ( 2) 0.49+0.03 (1) 0.69%0.05 (4) 0.34%£0.02 (0)
Kyukyolbido 0.93+0.10 (23) 0.30x0.04 (1) 0.47x£007 (7) 0.18£0.02 (1)
Avg. 0.92+£0.08 (16) 0.360.03 (0) 0.50£0.06 (5) 0.2810.02 (0)
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