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Radar Performance Analysis Tool for Domestic Atmospheric Conditions:
Development and Application
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Abstract

The directionality and performance of radio waves are affected by the refractive index of the atmosphere, which varies in real time
depending on the time and location. To reflect the domestic weather environment, we developed a radar modeling and simulation (M&S)
analysis tool by constructing a refractive index generation model, APM, and radar model. We analyzed radar performance variations
over the past five years using weather station data. For 220 nm-based radar designs, the performance variation ratios at 10 % above
and below the design distance (i.e., 200 nm and 240 nm), were 0.78% and 1.45 %, respectively. The maximum detection range tended
to increase in summer and then decrease in winter, with low standard deviations in both seasons.
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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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Fig. 1. Result of distribution of refractive gradients in all
altitude.
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Fig. 8. Result of average and standard deviation of refractive gradients during five years.
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