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The Effect of Electromagnetic Wave Transmission on
Warfare - An Example of an Atmospheric Ducting

Wei-Kuo Soong

Department of Military Meteorology, Air Force Institute of Technology
Abstract

The transmission of electromagnetic waves can be used for communication and detection of
object targets, which has an important effect on warfare. However, the transmission of
electromagnetic waves in the atmosphere is affected by atmospheric refraction, which may cause
errors in the detection of targets by electromagnetic waves. In this study, we try to establish the
atmospheric ducting phenomenon in Taiwan. Since ERAS has built up a large number of atmospheric
conduit databases on an hour-by-hour and month-by-month basis, if the atmospheric conduits derived
from the sounding data in Taiwan can be used to calibrate ERAS and correct the ERAS database in
Taiwan, the corrected values of ERAS can be used to build up an atmospheric ducting database in
Taiwan in the future. In this paper, the monthly average data of ERAS is used to calculate the bottom
of the atmospheric ducts in January, April, July and October, which shows that the height of the
bottom of the atmospheric ducts is lower in winter and higher in summer. In this paper, we also use
the AREPS software to obtain the atmospheric conduit scenarios from the sounding data, and the
cases show that atmospheric ducting are more likely to occur in Taiwan in winter and less likely to
occur in summer. However, comparing with the ERA5 model, ERAS shows that there should be
several hundred meters of atmospheric ducts in the near-surface layer, but the airborne sounding data
do not show any atmospheric ducts. This may be due to the fact that the vertical resolution of the
airborne sounding data used in this paper is only a few hundred meters, and the atmospheric ducts
may occur in the near-surface layer within a few hundred meters, and the future should be able to use
the data from the near-surface airborne sounding data with high resolution to calculate the
atmospheric ducts, which can be used to correct the ERAS atmospheric ducts, and in the future, the
revised ERAS data can be utilized together with the data from Taiwan's airborne soundings to build

up an atmospheric ducting database for the Taiwan area and the surrounding seas.

Keywords: atmospheric ducting, ERAS
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