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An adaptive ground clutter filter algorithm based on Gaussian model
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(Beijing Metstar Radar Company Co Ltd, Beijing 100085, China)

Abstract: Ground clutter filter is very important in weather radar signal process. Ground clutter will
generate strong echo that looks like weather signal, which will disturb weather forecast. The paper
introduces the feature of weather signal and ground clutter, analyzes the ground clutter filter used in
CINRAD/SA radar now. An adaptive frequency domain ground clutter filter algorithm is proposed based on
Gaussian model. The results of two filters are compared based on real radar base data from Tianjin radar
site, which show that the new algorithm can effectively remove normal ground clutter and anomalous
propagation, and restore weather signal from clutter as much as possible.
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Tablel Parameters and feature of windows

window a a, az highest sidelobe level/dB
Rectangular 1.00 0 0 13
Hamming 0.54 -0.46 0 43
Blackman 0.42 —-0.50 0.08 58
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(c) reflectivity filtered by IIR filter

(a) unfiltered reflectivity (b) reflectivity filtered by frequency domain filter

Fig.1 Reflectivity by different filters under clear air with anomalous propagation
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(a) unfiltered reflectivity in clear air (b) reflectivity filtered by frequency
domain filter in clear air

(c) unfiltered reflectivity in precipitation (d) reflectivity filtered by frequency

domain filter in precipitation

Fig.2 Comparison of frequency domain filters between clear air and precipitation
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Table2 Apply frequency domain filter to different types of echo in Fig.2

type of echo label azimuth/(°) range/km Fig.2(a)/dBZ Fig.2(b)/dBZ Fig.2(c)/dBZ Fig.2(d)/dBZ
precipitation A 66 160 NA NA 31.0 31.0
precipitation and ground clutter B 6 162 22 NA 17.0 16.5
anomalous propagation Cc 122 275 67 NA NA NA
ground clutter D 354 174 48 NA 48.5 NA
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