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Fig. 1 The growth process of the cumulonimbus

causing a local downpour.
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Fig. 2 The radar detects the time and location of
initial echo developments (so-called baby rain cell or
first echo) and the complete life history of individual
rain cell. There may be some dangerous and
noticeable baby rain cells which are possible to cause

heavy rainfall.
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Fig. 3 3D images of radar echo observed from volume scan mode of the X-band
radar network operated by the MLIT (Aug 14th ,2010). Time interval of observation
is five munities.
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Fig. 4 3D images of radar echo observed from volume scan mode of the X-band
radar network operated by the MLIT (Aug 14th ,2010). Time interval of observation is
five munities.
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Fig. 5 Rainfall distributions in the Kinki area observed from low elevation scan mode of the
X-band radar network operated by the MLIT (Aug 14th ,2010).
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Table 1 The results of early detection
of baby rain-cells from volume scan to
low elevation scan.

day 3D(56BZ) 3D(20dB2) G000 ZABRE
7578 1230 1235 1234 4
1235 1245 1237 2

1305 1310 1311 6

7E168 1615 1620 1627 12
7E178 1550 1555 1558 8
71E248 1650 1650 1653 3
78258 1525 1530 1531 6
8E6H 1540 1545 1544 4
85148 1220 1220 1223 3
1240 1240 1235 -5

85208 1700 1700 1657 -3
1750 1755 1755 5

1830 1830 1828 -2

85248 1530 1535 1532 2
1605 1610 1612 7

1630 1635 1631 1

1655 1655 1659 4

1900 1905 1905 5

85258 x 1650 1650 0
1710 1715 1711 1

85268 x 1925 1924 -1
852780 1450 1450 1450 0
SRR E5RS 2818181818

Fig. 6 The results of selection of the rainfalls.
The shaded color indicates DEM. The red circle

indicate generation point of baby rain-cells.
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Fig. 7 Strategy of development of tracking

system.
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Fig. 11

in the vertical direction, the volume of the cell, the profile of maximum radar echo, area, and the cloud water content.

Automatic cell tracking system provide many statistical information such as the echo top, the gravity point
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Table 2 The results of early detection

of high reflectivity from volume scan to
low elevation scan.
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Fig. 12 The Vertical liquid water profile of the

tracked cells.
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Fig. 13 Rainfall intensity and doppler velocity
images from 16:50 pm to 17:10 pm. The baby rain

cell does not grow up.

Fig. 14 Rainfall intensity and doppler velocity
images from 16:50 pm to 17:10 pm. The baby

rain cell grows up.
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Early Detection and Tracking of Baby Rain Cell in the Guerrilla Storm Warning
Using X-band Polarimetric Radar Network
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* Graduate School of Engineering, Kyoto University
** Institute of Sustainability Science, Kyoto University

Synopsis

On July 28 in 2008, fifty people were washed away and five people were killed by a flash flood of
Toga River, Kobe in Japan. Size of the river basin is small, i.e. about 10 km? and it is almost urbanized. The
disaster was very tragic and caused by quite localized torrential rainfall that 1is called
“Guerrilla-heavy-rainfall” in Japanese media. The rainfall was produced by an isolated cumulonimbus that
grew rapidly. To prevent these disaster, 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 is developing an advanced early detecting and warning systems by the full utilization of the

X-band polarimetric radar network.

Keywords: Guerrilla-heavy-rainfall, X-band polarimeric Doppler radar network
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