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Continuous and Discrete Formulations for Modeling
Electromagnetic Wave Propagation over an Impedance
Ground in Low Troposphere in 3D

H. Zhou *

Abstract — A 3D discrete mixed Fourier transform
method is proposed for modeling the wave propaga-
tion over an impedance ground in 3D. The contin-
uous and discrete formulations of the propagators
are presented. The discrete formulation achieves
self-consistency with respect to the discrete electro-
magnetic theory. Numerical tests are performed to
compare the two propagators. Both are shown to be
accurate. Therefore, the self-consistent propagator
should be preferred.

1 INTRODUCTION
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3 3D discrete mixed Fourier transform

3.1 General method
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4 Propagators
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5 Numerical tests 7
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5.1 3D propagation in free space
I 5.2 3D propagation over an impedance
ground
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