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Improvement of Detection Performance of a Ground Radar
in the Weather Clutter Using Radar-Received-Signal Analysis
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Abstract

Radar detection range is decreased with an increase in the noise levels and detection thresholds in adaptive CFAR of a radar signal
processor to the weather clutter reflection signal in the rain. When a high-velocity plot is generated in weather clutter, what are detected
are not targets but false plots. Detection opportunity is reduced by radar time resource consumption from additional confirmations
regarding the false plots. In this paper, the received signals are saved using a radar-received signal storage device. Based on the analysis
of the received signals from weather clutter, the influence of the rainfall reflection has been mitigated by front-end attenuation of the
signal processor. The improvement in the detection performance is verified through received signal and simulation results.

Key words: Weather Clutter Received Signal, Ground Radar, Detection Range, False Plot.
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Table 1. Reflectivity®™ of rain clutter un X-band.

Condition Reflectivity(dBm¥/m’)

Drizzle, 0.24 mm/hr —88.7

Light rain, 1 mm/hr —78.8

Moderate, 4 mm/hr —69.2

Heavy rain, 16 mm/hr —59.6
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Table 2. Detection range reduction for clutter signal am-
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Condition SNR loss (dB) Relative range
Crain < Near -0 R,
Crain = Naear -3 087,
Crain = 2Ngear —4.7 0.75R,
Crain = 4Ngear —6.9 0.67R,
Crain = 8Ngear —95 0.57R,
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Fig. 1. Radar-received-signal characteristics at a rainy day.
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Table 3. Doppler characteristics from weather clutter.

Contents Clear day Rain day
Velocity offset <3 m/s 3~24 m/s
Width(6 dBc) 12 m/s 21 m/s
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Table 4. PT waveform parameters available at ground-

radar’”).
PRI T, 8.5 usec~11.5 usec
Number of pulses N, <600
Duty T 4 %~6 %
Number of Doppler - >500
Carrier frequency f. 9~10 GHz
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Table 5. Amplitude and velocity of plots in rain clutter.

Velocity Amplitude(dB) Remark
—113 m/s 39.93 Side harmonics
—45 m/s 46.95 Side harmonics
19.5 m/s 90.84 Main clutter
—84.52 m/s 44.56 Side harmonics
149.5 m/s 33.52 Side harmonics
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Table 6. Number of plots by simulated noises after atte-

nuation.
Noise addition(dB) | Attenuation(dB) Plots per second
9 9 0/sec
9 6 0.64/sec
9 3 0.72/sec
9 0 0.81/sec
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