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EOFRy 75 —REDN M % figdll it , £
7-table 2l T X 512, BELLRN > T-FHA
HAER M L, LR RICH DL Z LT
D, AV y I ~INBEHINTZRELIE
ERTWD EERLT, L A5 5EERM
AEMMBLLIRELEICER IR TVD b
DTHDHIED, ~TOFEMBAUTEET D
MmMEIMEWI BT LY, =L, ¥~
TOHRMLUEEATTFMTE TR TYH,
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oy ROGFEERHERTCEDINEIDENIM
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Table.1 The date, generating place, time when
rain falls at ground, detection time of baby cell

and number of angle of all the 13 develop
cases
_ The time | S9teg20,
Date Generating place falls at | cell and
ground numb?r of
angle
2010/7/24]  Southwest of Lake Biwa | 17:00 | 16:56 FL4
2010/8/6 West of DPRI | 1544 15:37 EL6
[2010/8/24]  Southeast of Lake Biwa | 16:49 16:46 EL4
2010/8/24  Southwest of Lake Biwa 16:59 16:52 EL62%
2010/8/26 North part of Nara Pref. 16:52 1651: EL4
|2010/8/29|  North part of Nara Pref. 16:10 16:06 EL4
2010/8/30 Southeast of Lake Biwa [ 15:28 15:22 EL6
:2010/8/31 Northwest part of Mie Pref. 15:21 15:14 EL9
2011,7/11 Northeast part of Nara Pref. ., 15:21 EL6
~South part of Shiga Pref.

.2011/7/24 North part of Nara Pref. | 16:24 16:30 EL3
[2011/7/26] East part of Kyoto Pref. 1433 14:35 EL3
|2011/7/28| Center part of Kyoto Pref. 10:18 10:25 EL3
2011/7/31 Southeast of Lake Biwa [ 16:42 16:40 EL4

#baby cell was detected earlier
by Doppler velocity than by echo

Table.2 The date, generating place, time when
rain falls at ground, detection time of baby cell
and number of angle of all the 4 not develop

cases
The time | detectjon time
. when rain | of baby cell
Date Generating place falls at  and number of
ground angle
2010/8/6 | West of DPRI 15:45 15:43 EL7
2010/8/21 North part of Nara Pref. 16:35 16:32 ELS
2010/8/22 | Northwest of DPRI 15:12 15:07 ELS
2010/8/26 | Northeast of Naa Pref. 16:41 16:37 EL6

-4

Advanced baby cell

Baby cell

In Doppler velocity,
the component of
direction of beam

X 10km 7
-6 0

{ms]

Fig.4 Echo three-dimensional image of the
detection time of baby cell(upper left), echo
three-dimensional image of the time when meso
v vortex was identified(upper right) and the
distribution of Doppler velocity at the same time
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Table.3 Forecast accuracy of meso vy vortex

real
danger|safe

danger 9 0 9
safe 4 4 8
sum 13 4 17

sum

forecast
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Fig.6 At the time when micro vortex was
identified, echo three-dimensional image(left),
the distribution of Doppler velocity(center) and
the distribution vorticity(right)
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Fig.8 The average time when micro vorex was
identified and when rain rate at ground became
maximan.(We considered The time of baby cell
was detected as start time) o :
deviation
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Fig.9 The average time relation of the detection
of baby cell, the identification of micro vortex,
the identification of meso y vortex and the
maxium rainrate at ground (We considered The
time of baby cell was detected as start time) o :
standard deviation

Table.4 Forecast accuracy of micro vortex

real
danger safelsun1
forecastdanger 13 0 13
safe 0 4 4
sum 13 4 17
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Research on Anticipation of Risk of a Baby Cell of Guerrilla-heavy Rain by Analysis in
Terms of Vorticity that Uses Doppler Velocity

Eiichi NAKAKITA, Ryuta NISHIWAKI®and Kosei YAMAGUCHI
(1) Graduate School of Engineering, Kyoto University

Synopsis

Localized torrential rainfall caused heavy rainfall disasters in Summer and Baiu
season of Japan called as “Guerrilla-heavy-rainfall” in Japanese media.The rainfall was
produced by an isolated cumulonimbus that grew rapidly.To prevent these disasters,
Japanese government recently installed networks of X-band polarimeric Doppler radars
over major urban areas in Japan.X-band radar is suitable to realize earlier and more
detailed detection of the baby cell, because X-band radar has higher sensitivity and
spatial resolution.This research investigates the growth of the baby rain cell to become
large cumulative clouds by focusing on its vorticity using Doppler velocity.In this
research, we define two vortexes with different size, and evaluate a relationship
qualitatively between rainfall and the existence of vortex.

Keywords: Guerrilla-heavy-rainfall, baby cell of cumulative clouds, anticipation of risk,
vorticity
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