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toward an Improvement of the Risk Prediction Method of Guerilla-Heavy Rainfall
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Synopsis

Today, frequency of Guerilla-heavy rainfall are increased in Japan.
Nakakita et al. (2013) developed the risk prediction system with the vertical
vorticity information in a convective cell at its first stage (hereafter,
baby-cell). For more accurate system, we tried to understand how a cell
develops to heavy rainfall by analyzing the structure of vortex tubes inside
baby-cells. Vortex tubes are observed inside all sample cells with X-MP
Doppler radar in Kansai area. For more detailed analysis, we are
challenging to analyze vortex tubes with phased array radar in Osaka

University.
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Fig.1 The growth process of the cumulonimbus

causing a localized heavy rainfall
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Fig. 2 Yellow-green line; interval of time
between detection of baby-cell and vorticity.
Orange line; interval of time between
detection of baby-cell, and maximum rainfall

intensity at the ground
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Fig. 5 These are observed by Rokko radar. Left; reflection intensity, middle; Doppler velocity,

right; vorticity (2014/8/24 12:40, elevation07)
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Table 1 Samples of Guerilla-heavy rainfall

Sample number Date Time of rainfall at the Tipﬁe of -50mn-1/h Time of rpaximum Maximum
ground rainfall intensity rainfall intensity rainfall[mm/h]
1 2013/8/6 13:10 13:30 13:33 78.9
2 2013/8/6 13:45 14:03 14:05 80.8
3 2013/8/6 16:10 16:23 16:23 54.8
4 2013/8/7 16:45 16:58 17:10 87.8
5 2014/8/17 9:13 9:35 9:39 84.1
6 2014/8/17 12:09 12:21 12:23 62.5
7 2014/8/17 15:50 16:02 16:04 80.4
8 2014/8/18 16:04 16:15 16:18 65.6
9 2014/8/23 11:52 12:06 12:08 81.7
10 2014/8/23 11:53 12:01 12:05 76.2
11 2014/8/23 16:06 16:21 16:29 92.1
12 2014/8/23 16:34 16:55 16:57 54.5
13] 2014/8/24 12:38 12:50 12:53 70.9
14 2014/8/25 12:26 12:45 12:49 71.7
15 2014/8/25 17:37 17:44 17:51 96.2
16 2014/8/27 16:38 17:01 17:13 117.4
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Fig. 6 The way to decide length of baby-cell
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Fig. 7 The frequency of vorticity value in
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Fig. 8 Vorticity distribution with height at each stage
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Fig. 9 Counterclockwise vortex tube and
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cell No.14
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Fig. 11 The growth process of the supercell
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