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Abstract The merging of thunderstorm cells not only plays a very important role in the growth, intensification and mainte-
nance of convective systems, but also has a close relationship with the development of severe weather. This paper analyzes the
merging processes of a hailstorm event and a heavy rainstorm case respectively and summarizes the features of multiple sam-
ples. In total 23 samples are used. Detections of Doppler radar and SAFIR3000 lightning location system are selected for the
present study. The method of radar parameters reconstruction is implemented to verify the phenomenon of "dump", which is
the phenomenon that the volume of a convective cell with more than 40 dBz above 6 km often experiences a sudden decrease in
the process of merging, and to reveal the lighting characteristics during the "dump" process. The results indicate that; (1) At
the initiation of merging, most of the samples are below 5 km, which account for 86% of the total. From the perspective of
time-consuming (from the time when the 30 dBz begins to converge to the moment when the strongest echoes merge into one) ,
all the samples fall within the range of 6 — 36 min. The merging time is less than 12 min for 56. 5% of the samples, while no
more than 16% of the samples take 30 min for merging. After the beginning of merging, radar parameters of V,, (total volume
above 40 dBz) and V., (total volume with more than 40 dBz over 6 km) experience increasing for 97% of the samples, and
Vo increases by 7% —590% and V.6 increases by 3% —638% ; 60.1% of the samples have the maximum value of Vo, ap-
pearing between 12 — 18 min, and 34. 8% of the samples have the maximum value appearing between 24 — 36 min after the initi-
ation of merging. (2) 87% of the samples demonstrate the feature of "dump" during the merging process, which occurs within
6 — 18 min after the initiation of merging for 77% of the samples. (3) In the 10 lightning samples, the lighting frequencies of
nine samples experience "jump" or even reach the peak after the initiation of merging. The height of the main positive charge
region of all samples decreases to some extent following the "dump" with the decreases within the range of 1 —4 km, but the

frequency of lightning remains almost unchanged.
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Table 1
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Date and number of the merging process, starting-ending time and duration, location,

and echo core intensity at the end of merging, and cell type and height of cloud-bridge
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1% 20040621-a 16:42—17.00/18 =9 (39.91°N,117. 15°E) 40 CcC [
2% 20040621-b 16:48—16.:54/6 W PH X (39. 86°N,116. 6E) 45 CC T
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7 20050612-a 22:30—22:36/6 AKX (39. 86°N,116. 4°E) 40 CCS T
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Fig. 2 Hail and rainstorm processes at Jizhou district in Tianjin on 6 June,2014

(a. evolution of RHI echoes, b.

time series of precipitation at 5-min intervals)
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(e, f, g, h) evolution of RHI echoes along AB line
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