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This paper presents a simplified integrated simulation
model for analyzing radar performance at the theater
level. The proposed framework defines the
surveillance region using a detection coverage model
and evaluates received signal characteristics through
ratio-based signal-to-noise ratio (SNR) scaling with
respect to range and target radar cross section (RCS).
Detection probability as well as range and angular
measurement errors are estimated based on the
calculated SNR. Rain attenuation is incorporated using
the specific attenuation model recommended by ITU-R
and is directly reflected in the SNR calculation.
Simulation results show that the SNR decreases with
range, resulting in the degradation of detection
probability and an increase in measurement errors,
while rain conditions further intensify this performance
degradation. The proposed model provides an efficient
framework for theater-level radar performance
sensitivity analysis when system parameters are
limited.
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Table 1. Input and output variables of the proposed the-
ater-level radar performance simulation mode

Type Parameters Unit
Maximum radar detection range km
Radar search azimuth coverage rad
Radar search elevation coverage rad
Reference detection range km
input SNR under reference conditions dB
Target radar cross section (RCS) m?
Radar signal bandwidth Hz
Antenna 3 dB beamwidth deg
Rain rate mm/h
Radar operating frequency GHz
Received SNR dB
Probability of detection -
output .
Range measurement error standard deviation m
Angle measurement error standard deviation deg
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