THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2021 August., 32(8), 743~T750.

http://dx.doi.org/10.5515/KJKIEES.2021.32.8.743
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

97 2AE W) B2 dojd A% Wk Ba o

Radar Performance Variation according to the Change of Atmospheric
Refractive Index
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Abstract

Factors that contribute to varying radar performance include internal causes such as equipment obsolescence, and external causes
such as terrain and atmosphere. In particular, the atmosphere, which is a natural element, causes inevitable performance changes. The
refractive index changes with atmospheric conditions in real time and affects the propagation environment, which affects the radar
performance. Depending on the refractive index, atmospheric conditions are divided into super, sub, standard, normal, and trap, and
the radar performance changes, such as the maximum detection range, occur differently during each atmospheric state. Therefore, it
is important to predict and respond to changes in radar performance depending on the atmospheric conditions. In this study, the changes
in the maximum detection range at low altitudes and detection performance at a long distance are analyzed using the M&S tool with
respect to the refractive index. As a result, the maximum detection range decreases for a larger refractive index and vice versa, while
the detection performance at a long distance changes because of abnormal atmospheric conditions.
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Table 1. Refractive gradients and condition.

Condition N-Gradient [N/km] | M-Gradient [M/km]
Ducting < —157 <0
Superrefraction —157~-=79 0~79
Normal —=79~0 79~157
Standard -39 118
Subrefraction >0 > 157
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Item Value
Analysis altitude [m] 20
Radar altitude [m] 20

Radar frequency S-band

21, 30, 41, 58, 84, 121,

M-Gradient [M-unit] 154, 191, 224, 258, 291

Transmit angle [°]

. 0
(elevation)
Py [%] 80
Py, 107°
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