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Deceasing Trend of Summertime TC Frequency in Japan
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Abstract

This study analyzed the climate regime shift using statistical change-point analysis on the time-series tropical cyclone (TC)
frequency that affected Japan in July to September. The result showed that there was a significant change in 1995 and since
then, it showed a trend of rapidly decreasing frequency. To determine the reason for this, differences between 1995 to 2012
(9512) period and 1978 to 1994 (7894) period were analayzed.

First, regarding TC genesis, TCs during the 9512 period showed a characteristic of genesis from the southeast quadrant of
the tropical and subtropical western North Pacific and TCs during the 7894 period showed their genesis from the northwest
quadrant. Regarding a TC track, TCsin the 7894 period had a strong trend of moving from the far east sea of the Philippines
viathe East China Seato the mid-latitude region in East Asiawhile TCsin the 9512 period showed atrend of moving from the
Philippines toward the southern part of China westward. Thus, TC intensity in the 7894 period, which can absorb sufficient
energy from the sea as they moved along distance over the sea, was stronger than that of 9512.

Large-scae environments were analyzed to determine the cause of such difference in TC activity occurred between two
periods. During the 9512 period, anomalous cold and dry anticyclones were developed strongly in the East Asia continent. As
a result, Korea and Japan were affected by the anomalous northerlies thereby preventing TCs in this period from moving
toward the mid-latitude region in East Asia Instead, anomalous easterlies (anomalous trade wind) were developed in the
tropical western Pecific so that a high passage frequency from the Philippine to the south China region along the anomalous
steering flows was reveded. The characteristics of the anomalous cold and dry anticyclone developed in the East Asia
continent were also confirmed by the analysis of air temperature, relative humidity and sensible heat net flux showing that
most regions in East Asia had negative vaues.
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Fig. 1. Area (30°-40°N, 130*-145°E) of Japan defined in this study. TCs that passed through this area are defined as those

that affected Japan.
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Fig. 2. Monthly rate of the frequency of TC that affected Japan to total frequency.
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(a) TC genesis frequency
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(b) TC passage frequency
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Fig. 4. The differences in (a) TC genesis frequency and (b) TC passage frequency between 9512 and 7894. In (a), closed
circles with cross and multiplication marks genesis locations of TCs during 9512 and 7894, respectively. Small
sguaresinside the circles indicate that the differences are significant at the 95 % confidence level.
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(a) 500 hPa streamline
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Fig. 6. Differences in (8) 500 hPa streamline and (b) 850 hPa streamline between 9512 and 7894. The shaded areas are
significant at the 95% confidence level.
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Fig. 7. Same as in Fig. 6, but for air temperature. Contour interval is 0.2°C. Shaded areas are significant a the 95%
confidence level.
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(a) Vertical wind shear between 200 and 850 hPa
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Fig. 8. Same as in Fig. 6, but for (a) vertica wind shear between 200 and 850 hPa and (b) 600 hPa relative humidity.
Contour intervals are Ims-1 for (a) and 2% for (b). Shaded areas are significant at the 95% confidence level.
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