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A case study of forewarning with atmospheric field mill
for thunderstorm weather in Qingdao
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252060, China; 3. Qingdao Meteorological Observatory, Qingdao 266003, China)

Abstract By using data of atmospheric electric field mills, weather radars and lighting position
indicators, a thunderstorm on 1 July 2013 in Qingdao was studied. The results show that on the curve of
measured earth surface electric intensity, when a polarity reversal greater than 2 kV/m within tens to
hundreds of milliseconds is observed, and followed by an electric intensity swift falling back to the
previous data value range, one occurrence of cloud-to-ground lighting can be confirmed. As measured
electric intensity curve presents the change of the distance between the thunder cloud and the observation
point, lighting forecasting and warning can be made via measuring the rise of the atmospheric electric
intensity in advance. Using atmospheric electric field observation network, the track of the thunder cloud
can be deduced. By comprehensive analysis of data of atmospheric electric field observation network,
weather radars and lighting location systems, the activity of the thunder cloud can be better captured, and
lighting forecasting and warning can be improved.
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Table 1  Basic information of atmospheric electric field mills in Qingdao
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Fig.1 Weather maps at 500 hPa(a) and 700 hPa(b), and sounding plot at Jinan station(c¢) at 08:00 BST 1 July 2013
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Fig.2 Radar composite reflectivity at 14.04 BST(a), 15:02 BST (b) and 16:00 BST (c¢) 1 July 2013, and average radial
velocity of radar at 15:02 BST (d) and 16:00 BST (e) 1 July 2013 in Qingdao
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Fig.3  The change curve of atmospheric electric intensity
observed by atmospheric electric field mill at
Dongjiakou station from 1516 BST to 15:18 BST
1 July
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Fig.4 The change curve of atmospheric electric intensity observed by atmospheric electric fields mill at stations of Dongjiakou (a)
Jiaonan (b), Fulong Mountain (¢), Licun (d), Century Park (e) and Jimo (f) from 1300 BST to 19;00 BST 1 July
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Fig.5 The composite reflectivity map detected by Qingdao radar at 06:09 UTC (a) and 06:44 UTC (b) 1 July 2013 ( The red

arrows indicate the location of Jiaonan station)
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