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Abstract: Thunderstorm gale (TG) monitoring in the severe convective weather is a complex and important
task, in which the difficulty is how to distinguish the TG from non-thunderstorm gale (NTG). Based on
the multisource data, including radar, satellite, lightning, temperature and dew-point temperature, this
paper proposes a fuzzy logic algorithm to tell them apart, which is proved to be an effective and efficient
method. First, get the member functions of the multisource data according to their probability distribution
which were extracted from long-term historical data. Second, acquire the weight ratio of each data by cal-

culating the overlap areas of probability distributions. Finally, get the TG probability Q, and choose a
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threshold of Q to distinguish TG from NTG. In order to evaluate its performance, the algorithm is used to
find TGs in the 50873 gale records of China in 2010. The results show that when Q is 0. 55, the POD of
TG is 0. 76, and the FAR of TG is 0. 18, and the CSI of TG is about 0. 67. Two mixing weather proces-

ses, caused by cold air and typhoon, are chosen to evaluate its performance, showing 11 NTGs and 5 TGs

are correctly identified. The algorithm would enhance the accuracy and effectiveness of the severe weather

monitoring significantly.
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Fig. 9 Distribution of Q values of
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non-thunderstorm gale (NTG)
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Fig. 10 Identification result of one high wind case at (a, b) 16:10 BT 18 May
and (c, d) 14:50 BT 13 August 2013

(Blue stands for TG, black is for NTG; red points represent positive lightning,

and blue ones are negative lightning)
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Table 2 Identification results of two gale cases

e *m /e AR BERR IR e Q
20 —2 0 17 0 0.29
24 —6 0 —33 0 0.31
26 —9 0 —47 0 0. 39
EERAR 20 —1 0 0 0 0.32
201345 18 H 19 —3 0 —45 0 0. 34
16:10 27 —38 0 —32 0 0.37
24 —24 0 24 0 0. 24
27 —6 0 —36 0 0. 38
R 21 —4 30 —48 0 0.55
20 3 25 —41 1 0.62
33 10 0 —20 0 0.42
P &R 32 15 0 —21 0 0.43
20134E 8 4 13 H 33 16 0 —23 0 0. 44
14:50 33 14 40 3 14 0.73
LR PN 33 23 50 —74 0 0. 74
33 17 55 —58 5 0. 88
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