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Abstract A two-dimensional fractional Brown motion (fBm) model was used to describe the irregular terrain, and
the Longmire-Scott soil-parameter frequency dependent model was applied to investigate the propagation effect of soil
moisture on the lightning vertical electric field over irregular terrains. Main results are as follows: (1) The surface
irregularity can lead to the attenuation of the magnitude of the vertical electric field and lags of the rise time of the
field waveform. With the increase in the surface irregularity, the attenuation of the vertical electric field intensifies and
the rise time of the field waveform increases. (2) Regardless of the degree of surface irregularity, increases in the soil
moisture will reduce the attenuation of the vertical electric field. (3) Generally, increases in the surface irregularity and
decreases in the soil moisture can result in stronger attenuation of the vertical electric field and longer rise time of the
field waveform.
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Fig. 1 Schematic diagram used in deriving the expressions for the
lightning electromagnetic fields on the ground level generated by lightning

return stroke
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Fig. 2 Two-dimensional irregular terrains simulated using the method of Monte Carlo for mean square root of height (a) /=10 m and (b) A=40 m

150 m, H=10 m £l 40 m.
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Fig. 4 The propagation effects of irregular terrain on the lightning vertical electric field. Curve 1 depicts the smooth and finitely conducting ground, curves 2

and 3 depict the rough ground with a mean square height of 10 m and 40 m, respectively (the correlation length L=150 m). r is the distance between the

observation point and the bottom of return stroke channel. p is the percent of water content in soil
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