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Analysis of Experimental Results of X-band Weather Radar
Network Cooperative Observation

LIU Yang'?, YANG Ling'?, XU Zixin'?, LI Xuehua'”
(1. College of Electrical Engineering, CUIT, Chengdu 610225, China; 2. CMA Key Laboratory of Atmospheric Sounding, Chengdu
610225, China)

Abstract ; From 2016 to 2021, X-band weather radar network observation tests were conducted in Chengdu and Beijing,
China. The purpose was to verify the observation capabilities of the network observation strategy for the evolution of me-
so-and small-scale weather processes, as well as its supplementary role to the S-band business radar. This article out-
lines the radar performance indicators, observation modes, and wind-field inversion algorithms. Through the comparison
and analysis of X-band radar network data and S-band business radar data for weather examples selected in Chengdu and
Beijing, the network observation strategy was found to effectively improve the detection ability of fast-evolving meso-and
small-scale convective weather, and can compensate for the detection blind spots in the time domain of S-band radar. In
the short-term heavy precipitation case, the network strategy observed a gradual increase in the process area and intensity
of strong convective cells within the first six minutes of birth, which can effectively improve the detection ability of meso-
and small-scale convective weather with rapid evolution, and can compensate for the time-domain detection blind spots of
the S-band radar. During the hail process, the inversion wind field of the network radar can reflect the wind field char-
acteristics at different heights of the strong convective center during this weather process, where the mid-and low-level
height airflows converged and compressed the upward-moving airflow, and the high-level airflow spread outwards to form
a divergent structure. At the same time, the radial velocity field observed by the S-band radar at the same time is mutu-
ally confirmed by the inversion wind field, but the information on the wind field variation with height will be lost through
single S-band radar detection. The flow field structure obtained by the radar network and the wind field inversion algo-
rithm conforms to the principles of meteorology and is consistent with the radial velocity structure detected by the S-band
radar, which can more precisely show the dynamic structure of convective weather. The intelligent RHI scan results dur-
ing the hail process show mid-and low-level convergence and high-level divergence structure of the strong echo center,
reflecting the effectiveness of the intelligent RHI detection algorithm.

Keywords : radar netting ; X-band weather radar ;retrieval of three-dimensional wind fields ; meso-and small scale system



