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Long-term changes in characteristics of bomb-cyclones around Japan in winter
Koki Iwao™

Long-term changes in characteristics of bomb-cyclones around Japan from the former years (1979-1992) to the latter years
(1993-2007) were investigated in winter (November — February), using analysis data of Japanese 25-year Reanalysis / JMA
Climate Data Assimilation System (JRA/JCDAS). It was found that the frequency of the “bomb”, in which the deepening rate of
central sea level pressure was the maximum in the lifetime of each cyclone and the deepening rate was over a criterion, was
increased to the east of Japan in the northwestern Pacific and decreased over the north Pacific. Similar changes were identified in
the frequency of heavy precipitation. Moreover, energy budget analyses were conducted for two composited anomaly fields
constructed for bomb-cyclones in the former years and the latter years. The comparison between them indicated that the change
in the development rate of bomb-cyclones was attributed to the change in the energy supply from the condensational heating.
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Fig. 1 Meteorological chart at 9 JST on (a) 4th and (b) 5th December
2004.
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Fig. 2 Tracks of bomb-cyclones occurring from November 2007 to
February 2008. Solid circles on each track indicate the locations where

the cyclones recorded the maximum deepening rate of central pressure.
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Fig. 3 Frequency distribution of the maximum deepening point of
bomb-cyclones for a winter (November to next February), for (a) the
average between 1979 and 2007 and (b) the change from the former years
(1979-1992) to the latter years (1994-2007).
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Inter-annual variations in the frequency of bomb-cyclones which

Fig. 3. Linear regression lines are attached.
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Fig. 5 Time development of traveling components of the 850 hPa
geopotential height (contours with 20 m interval) and mechanical energy
[KE+APE] (contours and shadings with 10%Jm? intervals, values less
than 2 X 10%Jm are not shown) for (a)(d) 12 hours before and (c)(f) 12
hours after (b)(e) the maximum deepening time, composited for 10
bomb-cyclones which recorded maximum deepening over the region A
for (a)-(c) 1979-1992 and (d)-(f) 1994-2007
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Fig. 6 The same as Fig. 5, but energy supplies of (a)(d) [CP], (b)(e) [CK],
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intervals) in addition to the 850 hPa geopotential height for the maximum

deepening time.
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Fig. 7 Time development of area averaged (110-180E, 20-65N) values
of (a) the disturbance energy [KE+APE] and (b) the energy supplies [CP],
[CQ], and [CK], from 24 hours before to 24 hours after the maximum
deepening time (00Z), composited for 10 bomb-cyclones which recorded
maximum deepening over the region A in the former years (solid circles)

and in the latter years.
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Fig. 8 Frequency distribution of intense precipitation (more intense than
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40 mm/day) during a winter (November to next February), for (a) the
average between 1979 and 2007 and (b) the change from the former years
(1979-1992) to the latter years (1994-2007).
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