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ABSTRACT

In the present study, the time series of the number of days on which temperatures were not higher than —5T
in winter in Seoul was analyzed. The results showed a decreasing tendency until recently. Statistical change-point
analysis was conducted to examine whether climate regime shifts existed in this time series. According to the results,
the number of days on which temperatures were not higher than —5C in winter in Seoul drastically decreased since
1988. Therefore, to find out the reason for the recent decrease in the number of days, differences between the means
of large-scale environments in winder during 1988~2010 and those during 1974~1987 were analyzed. In all layers
of the troposphere, anomalous anticyclones developed in regions around the Korean Peninsula and thus the Korean
Peninsula was affected by westerlies or south-westerlies. This was associated with the recent a little further northward
development of western North Pacific subtropical high. Therefore, environments good for warm and humid air to
flow into the Korean Peninsula were formed. To examine whether relatively warm and humid air actually flowed
into the Korean Peninsula recently, temperatures and specific humidity in all layers in the troposphere were analyzed
and according to the results the Korean Peninsula showed warm and humid anomalies. In the analyses of sensible
heat net flux and maximum temperatures at a height of 2 m that can be felt by humans, the East Asia Continent
including the Korean Peninsula showed positive anomalies.
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g. 1. Time series of (a) days that are less than —5T
for December-February in Seoul and t-value
through statistical change-point analysis (dotted
line) and (b) normalized value of days that are
less than —5C for December-February.
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Fig. 2. Differences in (a) 850 hPa, (b) 500 hPa, and
(c) 200 hPa stream flows between 1988~2010

and 1974~1987. Shaded areas are significant
at the 95% confidence level.
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Fig. 3. Distribution of western North Pacific subtropical
high (WNPSH) in 1988-2010 (solid line) and
1974~1987 (dashed line). Here, the WNPSH is
defined as areas that 500 hPa geopotential
height is greater than 5,870 gpm.
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Fig. 4. Same as in Fig. 2., but for (a) 850 hPa, (b) 500
hPa, and (c) 200 hPa air temperatures. Contour
interval is 0.2°C. Shaded areas are significant
at the 95% confidence level.
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total cloud cover. Shaded are as indicate posi-
tive values.
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Fig. 7. Same as in Fig. 2, but for (a) sensible heat net
flux (SHTFL) and (b) 2 m maximum air tempe-
rature. Contour intervals are 2 Wm 2 for SHTFL
and 0.2T for 2m maximum air temperature.
Shaded areas are positive values.
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Fig. 8. Same as in Fig. 2, but for water equivalent accu-
mulated snow depth (WEASD). Contour inter is
10 kgm 2. Shaded are as are positive values.
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