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Abstract To provide further insight into the applicability of noninductive charging mechanisms to the modeling of
intracloud electrification, three different parameterizations of noninductive charging were introduced into the 3D dy-
namics-electrification coupled model, and electrical evolution before the first lightning was simulated with hailstorm
happened on 10 June 2005 in Changchun. The numerical results show that the main charging process moves upward
with the development of cloud, and charges accumulated at the —20 °C to 30 ‘C level. About 10 min after the occur-

rence of the rapid growing radar echo, electric field proceeds rapidly, increasing to over 110 kV « m™! from less than

WASEHES  2007-11-05 I F). 2008-12-26 U F & e

FEWE  ARPAREE T H 40537034, PR B MR QIR TRE 25 1 i H KZCX3-SW-225 1 “+—T07 R TH
&5 H 2006BAC12B00-01-06

EE®EN  RIAL, Lo, 1982 4R A, MR AE, WNF RS RAH V5. E-mail: houtj@mail. iap. ac. cn



5 %
144 Climatic and Environmental Research

5 WF 5 14 3%
Vol. 14

50 kV » m™! within 4—8 min. Dipole charge distribution is produced with the first scheme, while a more commonly

tripole with the second and the third one. Comparing with observations and model simulations in other places,

difference of charge reversal temperature in three schemes has a relatively important influence on the middle and low-

er level charge distribution with the same macro and micro scale cloud context. Considering the function of the lower

positive charge center and the relationship between ice particles and supercooled liquid water content, the second

scheme with the charge reversal temperature of between —10 “C and —20 °C is better than the others.
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Fig. 1 The (a) observed radar echo and (b) simulated radar echo in the a-z plane (units: dBZ)
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Table 2 The maximum value of ice, graupel, hail, supercooled cloud water content, updraft velocity, charge density and electric

field, and their corresponding grid points and time
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