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Comparison between Frequency Domain Echo Simulation Method and Time
Domain Echo Simulation Method of Dual Polarization Weather Radar

YANG Jinxian, LI Xuehua, TAN Hongxiu, WEI Ruowen, DAI Shaojun
(College of Electronic Engineering, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract ; Compared with radar test, it is an effective method with low cost, quick effect, and comprehensive analysis to
generate dual-polarization weather radar echo signal through simulation and analyze the influence of radar system per-
formance improvement, scanning strategy optimization, and processing algorithm improvement on radar observation data.
In this paper, two different simulation methods of dual-polarization weather radar echo in the time domain and frequency
domain are introduced. The frequency domain simulation method is based on the Gaussian power spectrum to construct
the spectrum characteristics of weather radar echoes, and then the horizontal and vertical polarization echo signals are
constructed by introducing dual channel amplitude, phase difference, and correlation. The time domain simulation meth-
od is based on the autocorrelation function between pulse signals and builds the echo signal autocorrelation matrix.
Then, the horizontal channel I/Q echo signal is obtained by Cholesky decomposition, and the vertical channel echo sig-
nal is generated by using the double-channel amplitude, phase difference and correlation coefficient similar to the fre-
quency domain modeling method. The simulation results show that both methods can realize the simulation of dual-polar-
ization weather radar echoes.

Keywords : dual polarization radar ;frequency domain simulation ;time domain simulation



