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Abstract: Aim to difference limitations such as low computational accuracy and weak computational performance
for wide-area lightning electromagnetic pulse (LEMP), a new non-uniform grid finite difference time domain (FDTD) algo-
rithm is proposed for large space distant conditions based on traditional uniform grid FDTD algorithm. The ground horizon-
tal electric fields (E,) generated by cloud-to-ground lightning were calculated, and the distance between the observation
point and the return-stroke channel (r) within 100km. This work revealed the typical waveform variation laws of E, generat-
ed by cloud-to-ground lightning changed along the return-stroke distance. Meanwhile, the effect of the earth conductivity
(o) and return-stroke velocity (v) on E, in this range was studied by using the non-uniform grid FDTD method. Results
show that the waveforms of E, present in single pulse when r<2km. There emerged zero-crossing phenomenon when r<
500m, and the farther distance the more obvious. The waveforms of E, present in bipolar pulse when r in the range of 50~
100km. The pulse amplitude, half peak width, pulse width and the zero-crossing amplitude of E, attenuate with the increase
of o, especially in the range of 0<2.5%10” S/m. The influence of v on E, increase significantly as return-stroke distance in-
creases. The pulse amplitude of E, increase significantly with the increase of v when r >100m, and the effect of v on the ze-
ro-crossing amplitude of E, reflects the similar law when r >10km.

Key words: LEMP (Lightning Electromagnetic Pulse) ; cloud-to-ground lightning ; non-uniform grid FDTD (Finite
Difference Time Domain) ; ground horizontal electric field ;earth conductivity ; return-stroke velocity
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