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A Finite Difference Time Domain Algorithm for Calculating VLF
Wave Transmission Characteristics in Ionosphere
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Abstract ; Research on very low frequency( VLF) signal transmission characteristics in the ionosphere is vi-
tal for satellite VLF communications. Existing finite difference time domain ( FDTD) algorithms on the
study of ionospheric propagation properties are mostly based on high—frequency pulse signal and propaga-
tion model is relatively coarse,and there is a certain calculation error. Therefore ,a more precise anisotropic
ionospheric propagation model is established, and variable step size factor is introduced to conventional
FDTD method . With the algorithm, VLF wave field in the ionosphere strong attenuation is calculated to
study the frequency changes and effect on the transmission characteristics of day and night. Comparison be-
tween simulation results and satellite data shows that compared with the conventional FDTD algorithm and
full-wave analysis method, FDTD method introducing variable step factor has a higher calculation accura-
cy;at VLF band, reducing the frequency is helpful for electromagnetic waves to penetrate the ionosphere
and the attenuation during the day is significantly greater than that at night; VLF waves attenuate greatly in
entering the ionosphere and penetrating the D layer (30 ~40 dB) ,which is about 3 times in F1 layer.
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finite difference time domain( FDTD) algorithm ;variational step factor
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niversity in 2000. He is now a professor and also the Ph. D. su-
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He is now a lecturer. His research concerns new technology of
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