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Abstract This study investigates the characteristic spatial patterns and dynamic processes
associated with the summertime extreme temperature events in South Korea during the last 20
years (1995~2014) using Self-Organizing Map (SOM). The classified SOM patterns commonly
have high temperature and anticyclonic circulation anomalies over South Korea. The two major
teleconnection patterns are identified: one is from the subtropical western North Pacific (WNP)
affecting to the north and the other is from the North Atlantic (NA) affecting downstream
region. The meridional teleconnection pattern is related to the forcing of positive sea surface
temperature (SST) anomaly over the WNP. The northward propagating Rossby wave generates
the East Asia-Pacific (EAP) pattern to form an anticyclonic circulation anomaly over South
Korea. On the other hand, NA SST anomalies generate an eastward Rossby wave train across
the Eurasian continent, leading to the development of an anticyclonic circulation anomaly over
South Korea. The EAP pattern occurs more frequently in July and August, whereas the midlati-
tude teleconnection pattern associated with NA SST anomalies develops more frequently in
early summer (June).

Key words: Extreme temperature event, Self-Organizing Map (SOM), East Asia-Pacific
(EAP) pattern, teleconnection, Rossby wave
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Fig. 1. TX90pD (red line) and TX90pM (orange line) for the period from 1995 to 2014. Their correlation coefficient is about
0.84. The blue dotted horizontal lines are + 0.43 standard deviations, which represent the thresholds for upper 33.3 percentile

and lower 33.3 percentile.
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Fig. 2. Composite field of 2-m temperature anomaly (shading, K) from the SOM analysis for TX90pD. Contours indicate

statistically significant regions at the 90% confidence level.
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Fig. 3. Same as Fig. 2 except for TX90pM.
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Fig. 4. Composite field of 850-hPa geopotential height anomaly (shading, gpm) and wind anomaly (vector, m s™') from the
SOM analysis for TX90pD. Contours indicate statistically significant regions at the 90% confidence level.
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Fig. 6. Composite field of SST anomaly (shading, K) at lag days —90, —60, —30, and 0 from the SOM analysis for TX90pD.
Left panel indicates cluster 1 and right panel denotes cluster 2. Contours indicate statistically significant regions at the 90%
confidence level. Red boxes denote the two major boundary forcing areas analyzed from this study.
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