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ADVANCE IN RESEARCH OF LIGHTNING PHYSICS AND
ARTIFICIALLY TRIGGERED LIGHTNING

Liu Xinsheng Qie Xiushu Wang Caiwei Zhang Yijun Yan Muhong
( Lanzhou Institute of Plateau Atmospheric Physics , Lanzhou 730000)

Abstract In this paper, the main results of the project “Study on lightning physics and artificial triggering of lightning”
sponsored by NSFC are described. The experiments were conducted with traditional triggering techniques as well as newly
developed one called “altitude-triggering” .

The discharge processes of triggered lightning show great differences in Northern and Southern China. In order to
increase the rate of success of lighining triggering, a numerical model has been established to simulate the evolution of
space charge between cloud base and the ground. As a result, a criterion for successful triggering of lightning was put
forward in terms of the magnitudes of ambient electric field. The relationship between return stroke current and radiation
fields was studied, and an improved model of transmission line was derived.

The luminous characteristics of artificially triggered lightning flashes were studied by use of a high-speed digital
camera system. Bi-directional propagation of leader in “altitude-triggered” lightning has been observed and verified. The
physical processes of downward leader approaching the ground were revealed by using high-speed camera and
simultaneous measurements of current and electric field. The thunderstorms in the inland plateau of China were studied in
cooperation with Japanese scientists. The results indicate that ground discharges in the area originate in the main negative
charge region in the middle part of cloud and propagate towards the lower positive charge layer. In addition, there is
evidence to show that triggered lightning may have effects on hail suppression and rain intensification. The possibility of
modification of thunderstorm by triggered lightning was studied using a two dimensional, axisymmetric and time-dependent

dynamic-electric cloud model.
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