5 34 % 55 2 1] X R OB 2 Vol. 34 No. 2
2010 4¢3 H Chinese Journal of Atmospheric Sciences Mar. 2010

HMREE, XA, SN 2010, FES I UORHEBTFAEAEERN R B S8 2 [T, KERE, 314 (2). 361 - 373.  Guo Fengxia,

Zhang Yijun, Yan Muhong. 2010. Comparison of two parameterization schemes for noninductive mechanism before the first discharge in a sim-

ulated single cell storm [J]. Chinese Journal of Atmospheric Sciences (in Chinese), 34 (2); 361 - 373.

EERZEXMENAMIERNERSHLTEZRIIK

BRE" KXE FBA

L B aUE B LR BB » R M A MR i 5003, fiat 210044
2 PR B S X R X AT S TARBIE S T Y I PR 5 I 2B % . 22 730000
3 PEARBADIT B S B TR SIS . Jbar 100081

W E R E ) — RS EER g a0 g AR TR [ 9206 3 45 R A AR BN e L SRk 28 S91
H1 SPI8, Xof Lb AT T — YR 2 S YRR o R P by SR ADLA T 38 14 A SRR P T e A% DX Il ARk L R
Taf G5 RA A R FRAE . S EROREIK L IR R R Z B R . G5 R R, S91 rh, i i IX S8l ¥
e B ROBOK X IR IRE SRR X% . B i S R, L E DA TEAR PR A S DL AR PR
F. HATEE Y B AR A B = AR e, SPOS H, WARMIG K BB RAE X T IR ik LASE A IE LA S A XT3, 5
T USSR AE () L Ar 2854 5 (B s — 255 0 S = AR R 3 . BRAT T R BL R s R B0 . L pf B, S PR X
T E R BB I AT LR X s BT 2 R AR S A RBORAS K (IR 3 FERIX ., B A S
RAETARAROESK EURHHERE) FURIR X ; FR AR IE P .ORA T8 e R G, Fe g H Tk
il LA XA

KER WHRs O BUEBEREL AR LH

XEHS 1006 - 9895 (2010) 02-0361 - 13 hESES P47 XHRFRIRES A

Comparison of Two Parameterization Schemes for Noninductive Mechanism
before the First Discharge in a Simulated Single Cell Storm

GUO Fengxial* 2, ZHANG Yijun®, and YAN Muhong?

1 School o f Atmospheric Physics, Nanjing University of Information and Technology ., Key Laboratory of Meteorological Dis-
aster of Ministry of Education, Nanjing 210044

2 Laboratory for Climate Environment and Disasters of Western China , Cold and Arid Regions Environmental and Engineering
Research Institute , Chinese Academy of Sciences, Lanzhou 730000

3 Chinese Academy of Meteorological Sciences, Beijing 10008

Abstract A three-dimensional dynamic-electrification coupled model is used to investigate noninductive electrifica-
tion before the first discharge in a single cell of thunderstorm. Two laboratory-based parameterizations of noninduc-
tive graupel-ice charge separation, S91 and SP98, are compared. The evolution characteristics of noninductive
charge separation regions, polarity, magnitude, structure and their relationships with effective liquid water content,
environment temperature, hydrometeor distribution, and convection are analyzed in this paper. The model results

suggest that, in S91 scheme, charge separation initially occurs in the region with high values of temperature and ef-
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fective liquid water content, and then moves to the region with low values. The charge separation rate quickly in-

creases. Its domain polarity changes from positive to negative. The charge structure switchs from positive dipole to

tripole. In SP98 scheme, graupel easily carries positive charges, owing to its large range of big rime accretion rate.

It is likely to produce an inverted-polarity charge structure, but going with time, it tends to present tripole. There

are some common characteristics between the two schemes before the first discharge. Firstly, the charge region alti-

tudes are high and nearly located in the upper part of updraft and the outflow region in the front of storm moving di-

rection. Secondly, positive charge separation primarily occurs in the region with high values of effective water con-

tent (or rime accretion rate) and temperature, however, negative in the region with low values. Thirdly, the positive

and negative charging centers are almost consistent during the evolution, respectively. The positive corresponds with the

graupel number concentration center, while the negative easily occurs in the coexisting region center of ice and graupel.
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Fig. 1 Plot of the charging zones of the S91 noninductive ice-ice
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Table 2 The evolutions of the maximum transfer charge quantities in S91and SP98
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