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Lightning Activity of a Severe Thunderstorm with Several
Hail-fall Stages in Beijing Metropolitan Region
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Yuan Shanfeng'4, Chen Zhixiong**, Xu Wenjing'#, Sun Chengyun?, Su Debin?
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Abstract Influenced by the Northeast China cold vortex and warm-moist airflow in low
level, a damaging thunderstorm with 5 hail-fall stages took place in Beijing on 10 June 2016.
Based on the 3D-location results of total lightning from Beijing Lightning Network (BLNET) and
Doppler radar data during the STORM 973 2016 campaign, the characteristics of lightning activity
and radar reflectivity structure during this thunderstorm were analyzed. The thunderstorm
consisted of three isolated cells triggered in sequence and merged together finally, total lightning
frequency increased significantly during the 4 hail-falling stages analyzed, up to 365 fl/min. IC
(intra-cloud) lightning flashes accounted for more than 80% of total lightning. The ratio of
PCG/CG (positive CG to CG) increased sharply before 3 hail fall stages, up to 56%. During the
developments of hailstorm, the area of radar echo greater than 45dBZ increased and echo top
exceeded 13km. Lightning radiation sources mainly distributed in the altitude layer from 6 to 10
km throughout the hailstorm process, which was consistent with strong radar echo region. In
addition, the total lightning flashes increased dramatically before the 4 analyzed processes, and
passed 2 6 -threshold test. Three of them were 8-18 minutes ahead of the hail-fallings, which
shows that the total lightning frequency has a certain early warning ability for hail fall process.
Keywords Hailstorm; Lightning; 3D-location results of lightning radiation sources; Radar

reflectivity
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g/kg) and wind vectors (arrows, unit m/s) at 0800BJT on June 10, 2016
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lightning (IC black “-”, PCG light blue “+”, NCG dark blue *-”)
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(black “-*”) within 20km in 6min through the convective cell shown in Figure 5
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Figure 7 Time plot of the rate of change of the total lightning. The bars denotes the rate of change
of the total lightning, the blue line represents total lightning, the black line is the jump threshold
(unit: fl/2min)
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Table 1 The rate of change of the total lightning

Lightning Frequency (fl/2min)

P R FEELRT A (BJT) S TR PR B EHATES A Cmin)
2 15:18~15:30 15:10 8
3 16:00~16:06 15:42 18
4 16:54~17:00 16:58 -4
5 17:24~17:36 17:16 8
4 &

2016 4 6 H 10 H— s B FEAE AL ROm X A B Ja 7 4L b IR, &
MEEEF S NRSE=4E A, S B E B R THRETER, 5. HalAR
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