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Assessment of Data Quality and Switching Strategy for

Multi-Observation Modes of New-Generation Weather Radars

ZHU XinT WU Chong2 SU Debin® LIU Liping2 CHEN Yubao= WU Lei® LI Ruiyi®
1 School of Electronic Engineering, Chengdu University of Information Technology, Chengdu 610225
2 State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081

3 CMA Meteorological Observation Centre, Beijing 100081

Abstract: Since 2024, most operational new-generation weather radars in Chingghave adopted
three observation modes: precipitation mode 1 (VCP11D), precipitation mode 2 21D), and
clear-air mode (VCP31D). However, systematic assessment of their i quality
differences and the scientific validity of the automatic switching strategy j
11,965 sets of observation data collected by 117 dual-polarization radars ngybide befdre and
after mode switching from April to July 2024, this paper compa y gmalyzes theQgerformance

of the three observation modes in terms of ground clutter sgopLe#Ss bility, sensitivity, and
measurement accuracy. Furthermore, by statistically calc th€ prdgortion of effective
anﬁT ode switching, we

tchMyg strategy that is based on

precipitation echoes in newly added/missing elevation layers befi

guantitatively assess the rationality of the existing automatic s

thresholds of composite reflectivity (CR), ech@top (ET), and vertically integrated liquid water
content (VIL). The results show that, in terms ality, the three modes exhibit comparable
ground clutter suppression capabilities, but the clearfasiRmode significantly increases the area of
ground clutter identification due 3o , i®th. The clear-air mode has the highest
sensitivity, followed by the precipijz pdes, bt the difference in radar types and refined
modifications can cause the reducfnnFghINity. The number difference of pulse accumulations
in different observation imarjlyy ciects the measurement accuracy of differential

VCP11 (5.2< 7.5< 8.7 12< and 16.7. As a result, it fails to fully leverage the advantages of
vertical high-frequency observations. Conversely, when the threshold for switching from
precipitation to clear-air mode is set to be larger, there is a median of 15.66% of precipitation
echoes remaining in the missing elevation layers (6.0< 9.9< 14.6< 19.59 of VCP31 after
switching. To address the above problems, considering the limited computational capacity of the
Radar Data Acquisition (RDA) subsystem, we propose a simple switching indicator based on the
spatial proportion of echoes in common elevation layers. Comparative verification shows that this
indicator can significantly improve the accuracy of mode switching and the utilization of elevation
resources. In a word, the achievement of this study could be a scientific basis for optimizing the
observation strategies of China’s new-generation weather radars and enhancing the capability of
severe weather monitoring and early warning.
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Table 1 Parameter configuration table for three observation modes of the new-generation SAD-type weather radars
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Table 2 Table of switching trigger conditions for three observation modes of the new-generation SAD-type weather
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Fig. 11 (a) The proportion of effective precipitation missing the elevation angle layer in different types of radars,
(b) box plot of the existing switching indicator (Acg; area) for samples with good and poor switching
performance between the VCP21D and VCP31D modes of the SAD-type radars; (c, d) distance-height

distribution of precipitation frequency for cases with good (c) and poor (d) switching performance, and (e) box

plot of the new switching indicators (proportion of effective pixels) for these two types of samples
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