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Analysis of Radar Detection Range Based on Parabolic Equation Method
Considering Atmospheric Refractivity and Actual Terrain
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Abstract

This paper proposes a method for analyzing radar detection range based on the parabolic equation technique considering atmospheric
refractivity and actual terrain effects. While previous studies using parabolic equation techniques were primarily limited to analyzing
wave propagation characteristics in two-dimensional distance-height planes, this research extends the analysis by performing sequential
calculations along azimuth angles to reflect actual radar operating environments. The proposed method can precisely reflect the effects
of actual terrain using topographical data of the western coast of Korean Peninsula provided by NASA, and enables accurate radar

detection range prediction by simultaneously considering atmospheric refractivity and earth curvature effects.
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Fig. 1. DEM data near tacan region of the west coast.
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Table. 1. Radar detection range analysis parameters.

Variables Value
Frequency 1 GHz

Radar operating range 80 km
Radar site 36.776° N.126.113° £ / 15 m

Antenna pattern Gaussian-beam

Antenna gain 20 dBi
vM 157, =300
Transmit power 70 dBm (10 kW)
Target radar cross section 25 m’
Sensitivity —130 dBm
Analysis altitude 15 m
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Fig. 2. Radar received power (left: normal refraction, right:
surface ducting).
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Fig. 3. Radar detection range (left: normal refraction, right:
surface ducting).
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