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Effect Evaluation on Radar Quantitative Precipitation Estimation using
X-band Polarimetric Radars in Shenzhen

YU Benchao'”, ZHENG Jiafeng', ZHANG Yang’, LIU Liping’
(1. College of Atmospheric Sciences,Chengdu University of Information Technology, Chengdu 610225, China;2. State Key Laboratory of
Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081, China)

Abstract:In order to verify the precipitation estimation ability of X-band dual-polarized phased array radar, using the X-
band dual-polarized phased array radar detection data of Shenzhen in 2020 and the S-band dual-polarized radar detection
data of Guangzhou in 2020, a localized hybrid precipitation retrieval method based on the strength of dual-polarized radar
parameters (ZH, ZDR and KDP) is proposed, and the optimal radar parameters are used for quantitative precipitation
estimation of different precipitation. Using the raindrop spectrum observation data of Longmen County, Guangdong in
2016, the coefficients in the precipitation estimation formula are statistically obtained. The precipitation cases under dif-
ferent time, space and precipitation intensity are analyzed, and the quantitative precipitation estimation results generated
by the local precipitation inversion method are compared with the rainfall gauge observation data. The results show that
the X-band phased array radar with high spatial and temporal resolution can improve the accuracy of precipitation estima-
tion. At high time resolution, the change trend of precipitation intensity estimated by X-band phased array radar is con-
sistent with that observed by automatic station, and the precipitation estimation with precipitation intensity less than
40 mm/h is more accurate. In observation range, the X-band phased array radar can observe the meteorological informa-
tion in the lower layer, and its precipitation estimation results are better than the S-band radar. The X-band phased array
radar is more accurate in estimating the precipitation below rainstorm, but it has a large error in estimating the precipita-
tion above rainstorm so the reliability is not high.

Keywords : X-band phased array radar;S-band Dual polarization radar; quantitative precipitation estimation



