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Lightning climate study based on mathematical statistics
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Abstract ; Based on the data from the lightning location system of Guangdong province from 1999 to 2015, the
mathematical statistics was used to obtain the characteristics of the annual variation of lightning in Guangdong prov-
ince, the seasonal variation and monthly variation. The least square method was used to obtain the climate change
tendency coefficient of lightning density, the seasonal and annual climatic tendency rate. The matlab was used to
analyze the thunderstorm days in Guangdong province from 1999 to 2013 to obtain the pattern of annual periodic
change. The EOF method was used to obtain the distribution of spatial vector field of lightning density in Guang-
dong province. The results show that from 1999 to 2015, the overall trend of lightning density in Guangdong prov-
ince was on the rise with the number of lightning days peak in the period from from June to August ( summer) ; the
change of thunderstorm days is periodic and regular. there are 3 periods of different scales: 13—16 years, 7—11
years, 2—06 years. There are four types of spatial distribution of lightning density: uniform, local, weft and warp.
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Fig.1 The lightning density departure map of
guangdong province from 1999 to 2015
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Fig.2 The cumulative lightning density departure map
of guangdong province from 1999 to 2015
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Tab.1 Seasonal lightning climatic tendency rate and correlation

coefficient in guangdong province from 1999 to 2015
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Fig.4 The variation of four seasonal lightning days in guangdong province from 1999 to 2015
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Fig.5 The changes of monthly average lightning days
in guangdong province from 1999 to 2015
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Fig.6  Contour map of wavelet coefficients real part

(1980—2013 thunderstorm data)
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Tab.2  Percent of total variance explained by first

six eigenvectors was analyzed by EOF

5 RRAEE AT ST % RBUSETTER %
1 11.092 73.948 73.948
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3 0.857 5.713 87.785
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6 0.22 1. 469 95.219
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Fig.7 Lightning density spatial vector fields
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