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Non-reciprocity based on horizontally inhomogeneous evaporation duct

GUO Kaikai, DU Xiaoyan

(Institute of Information System Engineering, Information Engineering University, Zhengzhou Henan 450001, China)

Abstract: For the problem of ignoring the horizontal inhomogeneous characteristics of evaporation
duct in the research of radio system performance, the non-reciprocity of evaporation duct on the condition
of horizontal inhomogeneous environment is discussed. The non-uniformity characteristics are studied by
the simulation of Markov process. Radio transmission losses are calculated by parabolic equation method.
The impacts of radar eleciromagnetic parameters on non-reciprocity are analyzed. Simulation results show
that the radio non-reciprocity cannot be ignored in the horizontal inhomogeneous evaporation duct
environment, the effects on non-reciprocity of antenna height and frequency are great. The larger the
antenna height and the radio frequency, the stronger the non-reciprocity.
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Tablel Antenna and environmental parameters

parameter/unit value parameter / unit value
transmit antenna height/m 5/10/15/20/25 beam width/(°) 15
duct height initial value/m 20 transmit power/W 50 000.0
frequency/GHz 8/9/10/11/12 antenna gain/dBi 48.0
main beam direction angle/(°) 0 sea surface conductivity/(S-m™) 4.0
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Fig.3 Horizontal non-uniform curves of evaporation duct
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7 2 h =10 m IHFERAE T — 2 TR A
Table2 Probability of loss difference exceeding a certain threshold(h; =10 m)

fIGHz P(AL=5 dB)/% P(AL=8 dB)/% P(AL=10 dB)/%
8 15.16 5.40 3.12
9 26.58 14,57 9.80
10 37.42 19.28 11.93
1 37.57 19.42 11.38
12 42.85 23.80 15.18

7 3h =10 m AHHFE2E (A IR
Table3 Loss difference distance(h; =10 m)

fIGHz 8.00 9.00 10.00 11.00 12.00

AL]|2 303.44 423.40 501.37  500.77 569.10
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Fig.4 Loss difference under different frequencies
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Table4 Probability of loss difference exceeding a certain threshold(f =8 GHz)

KSR I AL E; K 6 MR S HE hJ/m P(AL=5 dB)/% P(AL=8 dB)/% P(AL=10 dB)/%
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Table5 Loss difference distance(f = 8 GHz)
h,/m 5.00 10.00  15.00 20.00 25.00

[AL]2 20404 24453 29757 34771  364.49
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Fig.5 Horizontal non-uniform curves of evaporation duct
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