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Synopsis

Localized severe heavy rainfalls have frequently occurred in Japan. For reducing the
damages by disasters, it is necessary to predict the risk of GHR. Kim and Nakakita
(2021) developed the quantitative risk prediction method by considering the
relationship between the predicted risk level and the variables based on the stages,
which are defined by just time. In time stages, the development of GHR was tracked
at 5-minute intervals. However, the length of the whole life of GHR depends on the
cases, for example, the second 5-minute interval does not necessarily have the same
meaning in the development of GHR for different cases. If we consider the
development of GHR based on the statistical and physical aspect, we should make
more precise predictions. Therefore, this research aims to show the potentiality of the
quantitative risk prediction.
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Fig. 1 Frequency distribution of the onset time
of vorticity and the maximum time of
rainfall intensity on the ground when the
egg detection time is set to 0 minute
(Nakakita et al., 2013).
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Fig.3 MP radar transmits and receives dual
polarization of horizontal and vertical
polarization.
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Fig.4 Radar observation range and the locations
of analysis examples.

Table 1 The date and time of analysis examples

No. Date Time
1 2013-0806 16:10-16:30
2 2013-0807 16:50-17:20
3 2015-0807 17:25-17:45
4 2015-0829 14:50-15:20
5 2016-0803 18:35-18:55
6 2016-0825 13:25-13:45
7 2018-0813 15:30-16:10
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Fig. 5 The characteristics of precipitation
particle described by polarimetric
parameters (pyy, Kpp).
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Fig. 6 The Membership functions of polarimetric parameters (pyy, Kpp) for Hydrometeor classification.
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Fig. 8 Life stage identification result at 16:21 on

August 6, 2013. The color surrounding the
rainfall area indicates the life stage of the cell.
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Fig. 9 Life stage identification result at every minute on August 6, 2013.
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Fig. 10 Life stage identification results for each 5-
minute time step in all 7 cases. Different cases
are classified into different life stages even at
the same time step.
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wind field at Life stage 2.
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