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Abstract : High-altitude electromagnetic pulse (HEMP) has the characteristics of a wide coverage and high peak
field strength, which poses a serious threat to the electronic devices. But the current HEMP standards include only
the general wave characteristics in the free space, so the electromagnetic environmental characteristics near the
ground induced by the double-exponential HEMP incident plane wave perpendicular to the ground are studied in
this paper. Based on the finite difference time domain(FDTD) method, the 1 - D compound plane wave is pro-
posed, which solves the introduction of stimulating source. The different incident wave statuses and environmental
factors are set and the electromagnetic environmental parameters near the ground are simulated. Then, the propa-
gation characteristics and trends of the HEMP near the ground are summarized and concluded. The results show
that the reflected field weakens the incident one, which makes the total field depressed, especially in the lower
position over the ground,and almost integer incident and reflected fields occur in the upper position. In addition,
the ground electrical parameters also affect the total field near the ground, especially the conductivity. The con-
clusions are helpful to provide guidance for the protection design of electronic devices near the ground.

Key words: high-altitude electromagnetic pulse( HEMP) ; ground plane; environment of electromagnetic pulse;
finite difference time domain( FDTD) method ; electronic device; protection design
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