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Shandong Artificially Triggering Lightning Experiment and Current Characterization of Return Stroke
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FICKEEIA: artificially triggered lightning return stroke discharge current close electromagnetic field optical characteristics

[ R (S A XA

HEA QIE Xiushu  Hr R [5E R BT ST J2 0 RN A BREA S DR 1 A 5286 %) bt 100029
Wi YANG Jing  HERFE B XA EEFFUIT A RO A BR PR R T A 5000 5, Jb5T 100029
ELA/IRAY JIANG Rubin H [E £} e X BRI P 2R TR A SRR SEER I o s 9280 =, JE 5T 100029

& etal

SRR -1 i ek, 55,2012 W AR N 125 1k A M6 W S 56 K% (R o i SR ReAiE [9]. K URH#,36(1): 77-88,d0i:10.3878/j.issn. 1006-
9895.2012.01.07.

Citation:QIE Xiushu,YANG Jing,JIANG Rubin and et al.2012.Shandong Artificially Triggering Lightning Experiment and Current Characterization
of Return Stroke[J].Chinese Journal of Atmospheric Sciences (in Chinese),36(1):77-88,d0i:10.3878/j.issn.1006-9895.2012.01.07.

R B

RN LSIRFEHSE  (SHATLE) H20054JF4f, 75 4ERILh 5 IR Sl T v 220, 40 & K i ml i il 288 Yk, S SR T A0t 7 vl il i
R VTR B I s TR A DY A e TR D I R . %36 YRS I A i LA IR 4 W 1, [ o A R R LA R 12,1 KA,
T KA 41,6 KA, e/ ME 4.4 KA. 81T HLGREIE TF AR 2 06 A 55 3 VG Rl 5 1~ 68 s 22 1], HLYE10% ~ 0% 2 - TH it 1] JLAT P340 1.9 ps, HAIE G
1#40.86 C, fEHI#% (action integral, skFRELAEHRY) 42.6 x103A22s. A T-fil & [N HIEAH FELI £916.5 KA ] o 7530 m k= E 11 B35 AR L 7T i456.0 k
Vim, 60 mAL KRG LA EE 52 uT. —LE5RZ Moy 0] LUEA 5 [P 4 i A A R b R e B N5 R WA B AT 1E 56 3 (K J i
#£1740.96x10 5 m/s.

Abstract:

Shandong Atrtificially Triggering Lightning Experiment (SHATLE) has been conducted continuously since the summer of 2005. During the six
years from 2005 to 2010, twenty-two negative lightning flashes containing eighty-eight return strokes were successfully triggered. Channel
base currents, close electromagnetic fields, and high-speed camera images were obtained simultaneously for some of the strokes. Based on
directly measured currents for thirty-six return strokes, the geometric mean of return stroke peak current was about 12.1 kA with a maximum of
41.6 kA and a minimum of 4.4 kA, the half peak width of current varied from 1 to 68 ps, and the geometric mean values of 10% —90% risetime,
charge transfer, and action integral were about 1.9 ys, 0.86 C, and 2.6x103A27s, respectively. The surface electric field at 30 m away from the
discharge channel caused by a return stroke with peak current of 16.5 kA reached 111.9 kV/m. The geometric mean of magnetic field at 60 m
away from the discharge channel was about 52 pT. The peak current and charge transfer of some large M components were comparable with
those of return stroke. The speed of upward positive leaders in the initial stage of triggered flashes was about 0.96x10.5 m/s.
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