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Research and Application of Algorithm for Mitigating DPRF Velocity
Measurement Error in C-band Weather Radar

WANG Xu'?, YANG Yufei', XIAO Xiao', XIE Chenghua’, SHI Zhao'”, WANG Haijiang'

(1. College of Electronic Engineering, Chengdu University of Information Technology, Chengdu 610225, China; 2. Key Laboratory of
Atmospheric Sounding, China Meteorological Administration, Chengdu 610225, China;3. Chengdu Yuanwang Detection Technology Co.
Ltd. , Chengdu 610213 China)

Abstract ; Doppler weather radar faces the " Doppler Dilemma" problem where there is no single Pulse Repetition Fre-
quency (PRF) that can simultaneously maximize unambiguous velocity and unambiguous range. In both research and
operational applications, radar data usually needs to undergo range folding and velocity aliasing processing to be used in
numerical weather prediction models, observational analysis, and severe weather detection. To address this issue, the
Dual-Pulse Repetition Frequency ( DPRF) algorithm uses two different Pulse Repetition Times to sequentially collect two
uniformly spaced time series and combines the velocity estimates obtained from each time series to obtain a new velocity
estimate that corresponds to a larger maximum unambiguous velocity. This effectively extends the velocity measurement
range and reduces velocity aliasing. However, using the DPRF algorithm can lead to estimation errors in radial velocity
in areas with high variability. This paper presents a method based on linear interpolation and a Savitzky-Golay filter to
create a smooth Doppler radial velocity. By comparing the radial velocity for each range gate with the smoothed velocity,
erroneous data points are identified and corrected based on specific error characteristics. The algorithm is tested and ana-
lyzed using DPRF velocity data from the CINRAD/CC type radar in Kunming, Yunnan, China. The results show that
the algorithm can identify and correct most velocity error points in the DPRF, effectively reducing the velocity estimation
error associated with DPRF.

Keywords : weather radar ; DPRF ; Savitzky-Golay filter ;radial velocity ; error correction



