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Application of Radar Data in Lightning Warning
over the Northeast of Tibetan Plateau

LIU Weicheng GOU Shang FU Zhao

Lanzhou Central Meteorological Observatory, Lanzhou 730020

Abstract: Based on the LD-II lightning locator and Lanzhou CINRAD/CC radar datasets, the relationship
between the radar echo parameter and lightning activity area was analyzed using the summer precipitation
cases in the central of Gansu Province in 2011 and 2012 respectively. Then, the key characteristics of the
radar data were summarized and a lightning warning program was established. The results show that the
echo top of 35 dBz and 40 dBz reflectivity above the height of —10C layer can be used in the lightning
warning, which can make the prediction time of lightning warning be 23 and 16 minutes in advance respec-

% can be utilized as a sufficient

tively. Vertically integrated liquid (VIL) with values less than 30 kg * m
condition to judge whether thunderstorm will occur. Generally the warning should be 7 minutes earlier
than the ocurrence of lightning when the echo top (ET) exceeds 10 km. The lightning warning program
was tested using the cases in 2013, and the result indicates that this program has a good effect on the thun-
derstorm warning.
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Fig.1 Experimental zone
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radar detection range, A are lightning locator sites)
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Table 1 Case description

' KEHB/AEAH & B E] /BT B R A~ KL B M R/ dBe Hb TR R
1 20110703 15.36—23,24 10 G RN 45 121

2 20120510 16:12—18:24 6 Gk AU 43 108

3 20120520 20:48—23:48 7 R RV N 43 180

4 20120521 01:00—01:24 2 G RN 41 15

5 20120708 08:42—08:48 2 GE RN 38 6

6 20120720 14:42—22:36 9 &Rk 45 83

7 20120729 21:06—23:54 10 R RN 46 126

8 20120730 01:06-—01:36 3 L RN 48 49

9 20120813 19:36—23:54 6 Gk AU 48 96

10 20120816 23:00-—23,54 4 CE RN 41 22

11 20110703 13:06—14:06 5 B[S~ R 7N 39 —

12 20120510 15:36-—18:00 7 E[SnE RN 44

13 20120520 21:18—21.54 3 B[S N 35 —

14 20120708 05:36—08:18 7 | 3RV N 39 —

15 20120720 13.42—14.12 4 R Lk 38 —

16 20120729 21:06—22.24 4 Jk 5 R LR 37

17 20120813 11:48—12:42 6 Ak T 2 IR 39 —
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Table 2 Test classification in lightning warning
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Table 3 Different warning indicators

PUEEbR S S IR /dBz R AE SRR B R/ C
1 30 —10
2 35 —10
3 40 —10
4 45 —10
5 25 —15
6 30 —15
7 35 —15
8 40 —15
9 20 —20
10 25 —20
11 30 —20
12 35 —20
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Table 4 Test results of the different warning indicators
o 3 i —10C —15C —20C
- POD FAR CSI T¢/min POD FAR CSI T¢/min POD FAR CSI Ti/min

20 dBz — — — — — — - — 1. 00 0.23 0.77 29
25 dBz - - — — 1. 00 0. 34 0. 66 33 0. 95 0.18 0.79 23
30 dBz 1. 00 0.29 0.71 34 0.97 0.31 0.68 24 0. 90 0.08 0.83 18
35 dBz 0.98 0. 20 0.79 23 0.91 0.16 0.78 17 0.83 0. 04 0. 80 13
40 dBz 0. 94 0.13 0.82 16 0.75 0.08 0.70 12 - - — —
45 dBz 0.58 0.09 0.53 13 - - - - - - - -
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Table 5 The number of thunderstorm and non thunderstorm with different VIL (unit: kg * m™*)

0~5 6~10 11~15 16~20 21~25 26~30 31~35 36~40 41~45 46~50 51~55
R 26 23 5 3 1 0 0 0 0 0 0
B[R RN 21 13 0 0 0 0 0 2 0 0 0

ET {78 12~17 km; X THAEER B P4 ET 1 F 25

4 E LS Bl 5 R T Y 06 R e 7~10 km, o B AEE B AR BCH Y 67%,5~7
kom DX ]2 73— > A 55 5 B0 A Bl 0 £ 3

1] 3% T % (Echo Tops. ET) = fh BURiE FH L fEMCIKIAIA 9 N 2. o AT 3 75 4 201k 1 2596 )
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Table 6 The number of thunderstorm and non thunderstorm with different ET (unit: km)

0~5 6~7 8§~10 11~12 13~15 16~17
GIE L RN 0 0 2 45 7 5
T R LR 0 9 24 3 0 0
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Table 7 Test result in the lightning warning with 10 km ET
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Fig. 3 Flow chart of lightning warning
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Table 8 Statistics of test results in thunderstorm warning

Bk L DR FERER
EM R Wik (ER/ARER

2013. 6. 19—6. 20 3 1 0 13/

2013.7.37.4 6 1 1 8(6/2)

2013.7. 31 30 1 43/
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Fig. 4 Overtapping display of the result of lightning warning and monitored lightning
(a) 20:18, (b) 20:24, (¢) 20:30, (d) 20:36, (e) 20:42, () 20:48
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