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INFLUENCE OF WIND SPEED ON ELECTROMAGNETIC WAVE PROPAGATION
UNDER EVAPORATION DUCT CONDITION BASED ON SEA SURFACE MODEL

YAN Xi-Dang"? ~ YANG Kun-De'?

(1. School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710072, China; 2. Laboratory of Ocean
Acoustics and Sensing (Northwestern Polytechnical University), Ministry of Industry and Information Technology, Xi’an 710072, China)

Abstract

achieve over-the-horizon propagation. Affected by temperature, humidity, wind speed, and microwave frequency above sea

An evaporation duct is a kind of atmospheric ducts in which electromagnetic wave could be trapped to

surface, the characteristics of microwave propagation in an ocean evaporation duct are very complicated. Previous works
focus on the effects of meteorological factors on the refractive index profile of the evaporation duct, and the simulation
results are biased from the observation. Therefore, we analyzed the influence on the propagation path loss and found that
the calculated results are quite different from the experimental data using a one-dimensional fractal sea surface model to
generate sea surface “topography”. In addition, we input the calculated results to the parabolic equation propagation model,
compared the corresponding path loss with that of traditional method, and analyzed the outputs under different evaporation
duct heights, frequencies, and receiver heights. When the frequency of microwave propagating in the evaporation duct is
less than 4.5 GHz, wind speed has little influence on the propagation path loss. When the microwave frequency is about
6-10 GHz, the path loss difference becomes more obvious. The findings of this study could be applied to the design of ship
communication system or radar system.

Key words evaporation duct; fractal sea surface model;

parabolic equation; electromagnetic wave propagation;

radar design



