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The Relationship Between Lightning Activity and Radar
Echo Characteristics of Thunderstorm in Beijing Area
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Abstract: Based on the WSR-98D Doppler weather radar data and SAFIR 3000 lightning locating data, the
relationship between lightning activity and radar echo characteristics of 14 thunderstorms in Beijing area is
investigated. The studied period spans from 2006 to 2008 and focuses on the events with the most impor-
tant lightning activity. It was found that the total lightning frequency has a strong linear correlation with
the echo volume above —15C level with reflectivity exceeding 30 dBz. And the correlation coefficient is
0. 89. Its curve fitting value is 0. 83. Furthermore, the echo volume per flash (VPF) has higher values in
the beginning of lightning, while has lower values at the end of the period of lightning.
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Fig. 1 The distribution of Beijing Radar Station and SAFIR 3000 Stations (a)
and the distribution of the location accuracy of SAFIR 3000 (b)
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Table 1 Description of the 14 thunderstorm cases
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Table 2 The correlation coefficients between different echo volume parameters and total lightning frequency
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Fig. 2 Scatter plots with linear fitting
(dashed line) and power fitting (solid line) of
Vio15(a) s Vigwo (b) and Vg0 (¢) as a function
of the total lightning per 6 minutes
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Table 3 The linear fitting and power fitting between total

lightning frequency and Viy—5, Viwo and Visgwo
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Table 4 The relationship of time difference between VPF and lightning activity (unit: min)
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Fig. 3 Time series of the total lightning frequency
[unit: (6 min) '], the echo volume
(unit; 10 km*) above —15°C level with reflectivity
exceeding 30 dBz and VPF of thunderstorm No. 7
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