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Review of Study on Atmospheric Ducts and
Its Applications over the Sea

Cheng Yinhe, Xue Yufeng, Zhu Fengqin

(Key Laboratory of Climate, Resources and Environment in Continental Shelf Sea and Deep Sea, College of Ocean and

Meteorology, Guangdong Ocean University, Zhanjiang 524088, Guangdong, China )

Abstract: Atmospheric duct plays a major role in propagation of radio waves and function of surveillance

equipment system and so on. Research of atmospheric duct and its application system development are of great

scientific and practical importance. To take engineering application as the target, this paper reviews briefly the

main research methods and application systems of atmospheric duct including evaporation duct, surface duct and

elevated duct. Evaporation duct is usually indirectly investigated from meteorological profiles near sea surface and

atmospheric refractivity is calculated based on some similarity theory and the methods have been integrated into

many radio propagation prediction systems. The surface and elevated duct are similarly observed by sounding

balloons or micro-rockets. The atmospheric duct environments are studied from quantitative analysis based on

synoptic maps, satellite images and so on to accurate quantification with mesoscale weather numerical models.

Numerical models are often used in engineering prediction systems such as COAMPS. There are three major radio

propagation models in atmospheric duct environments at present: geometrical optics model, guided mode and

parabolic equation model. Parabolic equation models are mostly used in application systems. Engineering systems

of atmospheric ducts are further developed in the field of image visualization system based on coupled

ocean/atmosphere mesoscale prediction system and electromagnetic propagation models, which can offer more re-

liable and accurate electromagnetic environments and propagation estimations, and serve economic construction

and national defense better.

Key words: atmospheric duct; duct types; electromagnetic propagation; application system
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