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Fig. 1. Layout of the trigger site: (a) Schematic diagram of
the comprehensive observation platform; (b) observation
diagram of the LiPOS.
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Fig. 2. Optical signals of the return stroke: (a) Normalized
light intensity of all six return strokes recorded by channel
S5; (b) optical signals of RS3. The expanded leader ob-
served by channel S8 and S7 is shown in the inset.
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Fig. 3. The results of channel S8 of RS3: (a) Energy percentage of the frequency components of channel S8; (b) time-frequency ana-

lysis results calculated by traditional CWT method; (c) time-frequency analysis results calculated by improved CWT method;

(d) normalized time-frequency graph of the return stroke and the leader optical radiation signal; (e) scatter plot of arrival time of

different frequency components of the return stroke optical radiation signal. The inset is the expanded scatter plot below 50 kHz.
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Table 1.  Channel characteristic parameters calcu-
lated by the TL model.

B9 HERER/AHz - R/(QmY)  ¢/(10°Sm})
1 141.25 3.5 0.09
2 79.43 2.0 0.16
3 39.81 1.0 0.32
4 19.95 0.5 0.64
5 12.02 0.3 1.06
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Table 2.  Channel characteristics of the observed results.
Shi i S6iH i STimiE S8 i

Wit s , AR , AR TR , Eﬁfﬁfw

/KHz o/(10* Sm™) /KHz 0/(10* Ssm'!) /kHz 0/(10* Ssm!) /kHz 0/(10* Sm!) /10
RS1 17.5 0.72 17 0.74 16.7 0.76 16.5 0.76 0.75
RS2 19 0.67 18.7 0.68 18.6 0.68 19.1 0.66 0.67
RS3 14 0.90 13 0.97 16 0.79 18 0.70 0.84
RS4 12.2 1.03 13.6 0.92 13.7 0.92 13 0.97 0.96
RS5 21 0.60 20 0.63 22.5 0.56 23 0.55 0.59
RS6 16.5 0.76 16 0.79 15.7 0.80 15.5 0.81 0.79
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Abstract

In this paper, improved continuous wavelet transform is used to analyze the dispersion characteristics of a
group of optical radiation signals of return stroke in an artificially triggered lightning, and the analysis results
are compared with the results calculated by the classical R-L-C transmission line model. The analysis results
show that the arrival time of different frequency components of the optical radiation of return stroke presents
nonlinear variation with frequency. Moreover, a turning point always appears in the low frequency band on the
arrival time curves of different frequency components, and the turning frequency is usually between 10 kHz and
25 kHz. The existence of this turning frequency provides a new kind of parameterization basis for evaluating the
characteristic and conductivity of the return stroke channel. Based on this, the channel conductivities of the six
return strokes of this triggered lightning are estimated. The average variation ranges from 0.59 x 10* S/m to
0.96 x 10* S/m, and the overall average value is about 0.77 x 10* S/m, which are similar to the classical

evaluation results.
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