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Dual Polarization Dopplerweather Radar Echo Simulation based on a Physical Model

GAO Mengging', WANG Haijiang', LI Jing’, WANG Guogiang®, XU Zili’
(1. College of Electronic Engineering, Chengdu University of Information Technology , Chengdu 610225, China;2. The Second Research
Institute of CAAC, Chengdu, Sichuan 610041, China)

Abstract ; Weather radar echo signal can be simulated by using the physical characteristics of rainfall. The simulation
signalused as test signal in radar research and developmentcan save time and money. The theoretical basis of dual polar-
izationDoppler weather radar is that the raindrops areoblate spheroid. Theraindrops size distributionfitsthe Marshall-Palm-
erraindrop spectra. The raindropsare uniformly distributed throughout the radar resolution volume determined by radar pa-
rameters. Theecho signal can be explained as a superposition of the scattered electric fields in the volume. A mathemati-
cal model of echo signal is establishedby analyzing the echo characteristics of dual polarization Dopplerweather radar.
The inputs of this model are raindrop parameters, radar parameters, wind speed and azimuth of the volume. The output
is 1,Q electric voltage sequences. This model simulates the rainfall radar echo signal efficiently ,meanwhile, it shows that
the simulation of dual polarization Dopplerweather radar echo signal based on physical characteristics can be realized.

Keywords : dual polarization dopplerweather radar;least square fitting ; axial ratio ;reflectivity factor at horizontal polariza-

tion ; reflectivity factor at vertical polarization ;radial velocity



