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Numerical Simulation of the Influence of Ice Crystal Multiplication

on Non-Inductive Electrification in Thunderstorm
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1 School of Atmospheric Physics, Nanjing University of Information Science and Technology. Nanjing 210044

2 Shandong Technical Centre of Lightning Protection, Jinan 250031

Abstract: In order to study the influence of ice crystal multiplication on non-inductive electrification during
the development of thunderstorm, a three-dimensional numerical model of thunderstorm was used to evalu-
ate the distribution of the variant particles, charge and the electric field in the thunderstorm with an ideal
environment. The result shows that there is an ice crystal gathering area in the lower part of the thunder-
storm with ice crystal multiplication during its development and mature stage. It makes the number of ice
crystals in the case of multiplication increase by 15% —18% and the gathering area become larger compared
to the condition without multiplication. And multiplication also makes the number of graupel particles in
the condition with multiplication increase about 20%. The positive charged region always occurs nearby
the area with high graupel concentration, while the negative charged region always appears in the overlap
region with the high ice and graupel concentrations. Multiplication firstly influences the ice and graupel
concentration and spacial distribution, then makes the non-inductive electrification in thunderstorm more
powerful and location change, and even the electrification process in single cell storm starts ahead 5 —
6 min.

Key words: ice crystal multiplication, the concentration of ice crystals, the concentration of graupel parti-
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Fig. 3 The space distribution of ice and graupel particles based on TAK parameterization

in the X-Z plane while Y=22 km at 42 min (unit: L™")

(a), (¢) without and (b) , (d) with multiplication

(The shaded shows the ice crystal multiplication rate (unit: L™! « s

H.

Dotted line: the contour of cloud water content 0. 0001 g« m™ %)
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Table 1 The simulated maximum vertical electric fields

without and with multiplication in different time
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