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ABSTRACT

In this study, the time series of the number of days with 25T or higher temperatures in the Jeju region were
analyzed and they showed a strong trend of increase until recently. To determine the existence of a climate regime
shift in this time series, the statistical change-point analysis was applied and it was found that the number of days
with 25C or higher temperatures in the Jeju region increased sharply since 1993. Therefore, in order to examine
the cause of the sharp increase of the days with 25C or higher temperatures in the Jeju region, the differences
between the averages of 1994~2013 and the averages of 1974~1993 were analyzed for the large-scale environment.
In the Korean Peninsula including the Jeju region, precipitable water and total cloud cover decreased recently due
to the intensification of strong anomalous anticyclones near the Korean Peninsula in the top, middle and bottom
layers of the troposphere. As a result of this, the number of days with 25°C or higher temperatures in the Jeju
region could increase sharply in recent years. Furthermore, in the analysis of sensible heat net flux and daily
maximum temperatures at 2 m, which is the height that can be felt by people, the Korean Peninsula was included
in the positive anomaly region. In addition, the frequency of typhoons affecting the Korean Peninsula decreased
recently, which reduced the opportunities for air temperature drops in the Jeju region.
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Fig. 1. Time series of (a) days that are greater than 25

C for June-August in Jeju and t-value through
statistical change-point analysis (dotted line) and
(b) normalized value of days that are greater
than 25T for June- August.
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Fig. 2. Differences in (a) precipitable water and (b)
total cloud cover between 1994~2013 and 1974
~1993. Contour intervals are 2 kg m 2 for pre-
cipitable water and 1% for total cloud cover.
Shaded are as indicate positive values.
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Fig. 3. Same as in Fig. 2, but for (a) 850 hPa, (b) 500
hPa, and (c) 200 hPa stream flows. Shaded
areas are significant at the 95% confidence
level.
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Fig. 4. Distribution of western North Pacific subtropical
high (WNPSH) in 1994~2013 (solid line) and
1974~1993 (dashed line). Here, the WNPSH
is defined as areas that 500 hPa geopotential
height is greater than 5,875 gpm.
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Fig. 5. Same as in Fig. 3, but for air temperature.
Contour interval is 0.2°C. Shaded areas are
significant at the 95% confidence level.

Fig. 6. Same as in Fig. 3, but for relative humidity.
Contour interval is 1%. Shaded areas are sig-
nificant at the 95% confidence level.
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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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