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Analysis of thunderstorm warning in northeastern Sichuan based

on projection pursuit dynamic cluster model

TU Chaoyong' , NI Changjian', ZHU Yulei', ZHENG Yunhua’

(1. College of Atmospheric Sciences, Chengdu University of Information Technology, Plateau Atmosphere and Environment Key
Laboratory of Sichuan Province, Chengdu 610225; 2. Bazhong Meteorological Bureau, Bazhong 636000)

Abstract: Based on data of lightning locations and sounding observation data in Dazhou from October 2015 to September 2016, taking tem—

perature difference between 850 hPa and 500 hPa, precipitable water, K Index, convective available potential energy, convective inhibition

energy and lifting index as thunderstorm warning factors, the projection pursuit dynamic cluster method is used to construct the warning model

for thunderstorms in the period. The results are as follows. (1) The critical success index for quantitative evaluation of model prediction results

was 72%, and the case mentioned above was identified by this method. (2) Compared to conventional warning methods, this model has advan—

tages of high recognition rate, simple calculation and objectivity. The model provides a new objective method for thunderstorm warning.
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Table 1 Predictors and corresponding projection values of thunderstorm samples in northeast Sichuan.

ATso so PW KI CAPE/  CIN/ LI ATso o PW KI CAPE/  CIN/ LI
5 i ) 26) || 5 i i 2()
/C /mm /C (J-kg")  (J-kg)  /C /C /mm /°C (J-kg") (J-kg)  /C
1 21 40 33 58 2 19 0.17 || 26 23 63 41 3347 0 -0.3 0.88
2 25 39 39 92 0 -0.6 045 || 27 20 66 37 0 4 -12 038
3 21 34 28 24 21 23 007 || 28 23 52 37 1331 0 -0.8 0.5
4 22 31 31 267 0 29 012 | 29 18 46 31 890 0 -09 026
5 25 31 36 383 10 -1.9 045 || 30 23 51 38 2311 0 -1.1 070
6 27 39 37 4 501 -1.8 0.76 || 31 24 55 39 479 176 =32 071
7 25 40 38 2259 0 08 064 || 32 24 58 41 3523 0 -32 1.00
8 29 38 36 1646 0 -23 072 || 33 25 54 36 2900 0 -55 0.93
9 20 38 26 59 0 33 000 | 34 26 49 36 1122 0 -2.1 061
10 19 46 32 90 1 1.8 013 || 35 24 55 37 449 130 -3.1 063
11 24 55 42 50 330 -0.6 0.71 || 36 27 59 42 720 205 -3.0 088
12 29 34 29 1803 0 2.7 059 || 37 24 57 42 169 165 -0.6 0.64
13 29 42 37 56 422 -0.1 0.70 || 38 25 56 44 1122 148  -22 0.86
14 24 38 30 1315 0 04 034 || 39 24 52 40 160 48  -15 055
15 27 43 36 710 0 -0.5 0.51 || 40 21 54 37 2340 0 20 0.69
16 23 45 32 1535 0 -33 0.54 || 41 26 52 40 926 121 -12 071
17 25 50 37 1959 0 24 073 || 42 26 50 40 1584 0 -13 073
18 22 46 32 857 0 05 030 || 43 22 61 40 1605 1 -32 075
19 23 56 39 2800 0 -27 085 || 44 25 54 41 602 102 -46 0.80
20 22 60 39 3367 0 -0.1 081 || 45 21 60 39 24 128 02 046
21 23 68 41 2364 0 -1.6 083 || 46 25 56 40 836 187 -16 0.74
22 27 49 33 1632 0 -6.8 0.80 || 47 23 51 34 62 153 -15 044
23 23 57 39 184 85 25 0.58 || 48 21 56 37 0 171 20 035
24 24 59 38 219 191 07 052 || 49 18 50 33 119 0 24 013
25 26 55 40 3089 0 -23 094 || 50 19 44 31 719 1 23 0.10
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Fig.1 Scatter points of projection value of thunderstorm samples (+ Indicates
that a thunderstorm occurred, X indicates that no thunderstorm occurred,
A indicates that a thunderstorm occurs in the model result, and A

indicates that a thunderstorm does not occur in the model result).
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