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A New Method of Cloud Radar Doppler Spectrum Denoising
and Its Application in Cloud Physics Retrievals
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1 Beijing Weather Modification Office, Beijing 100089
2 CSSC Marine Technology Co. Ltd. , Beijing 100070

Abstract: Doppler spectrum is the Ka-band cloud radar original data. Based on the consistency difference
between cloud-precipitation signal and the “ghost echo” along with other noise signals in different Doppler
spectral modes, this article uses the difference between short-pulse and long-pulse modes to determine the
cloud signal boundary for the first time. The “ghost echo” is removed and the cloud signal boundary is
adopted to calculate the noise level, forming a new denoising method. In addition, the sensitivity of cloud
signal boundary changing with the difference threshold T is analyzed. Based on the small particle tracer
method, the left cloud signal boundary after denoising is used to calculate the vertical air velocity. Two
rainfall (snow) cases in Beijing are analyzed and compared with the in-situ aircraft observations of the ver-
tical air velocity. It is verified that the new denoising method can effectively remove the “ghost echo”. Al-
though a certain percentage deviation exists between the average vertical air velocity obtained by cloud ra-
dar and aircraft, the direction and magnitude correspond well in general. Thus, this method and the re-
trieved results are reasonable,
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Fig. 2 (a) Geographical location and (b) equipment layout at Yanjiaping Station
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Table 1 The main technical parameters of Yanjiaping Cloud Radar
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Table 2 The multiples of short-pulse and long-pulse Doppler spectra corresponding to different T values
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(a) original data, (b) data after quality control
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