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Characteristics and Early Warning Technology of Short-time Rainstorm
along the Northern Side of Qinling Mountains in Shaanxi Province

BI Xu', WANG Li', ZHANG Yabin', LEI Xiaoying', LUO Hui' and MA Liping’
(1. Xi’an Meteorological Bureaw, Xi’an 710016, China; 2. Xi’an University of Technology, Xi’an 710048, China)

Abstract: Based on the analysis on the two most serious rainstorms in recent years in Xi’an on August 3,
2015 and July 24, 2016, we summarize the characteristics of short-term rainstorms caused by disasters in the north-
ern foot of Qinling Mountains in Shaanxi Province and the early warning technology of secondary disasters. It is
shown that Guanzhong is on the northwest edge of the western Pacific subtropical high, which is stable and less ac-
tive. The high temperature in the early stage, the upper dry and lower wet stratification and the super-adiabatic
state in the afternoon provide a favorable environment for the development of short-term rainstorm. The westerly
trough and the near-stratum shear line are the direct systems of rainstorm. With the passage of cold front, the north-
ward wind jump in the northwest of Xianyang and Tongchuan in the afternoon is a favorable trigger factor for short-
term rainstorm. The rainstorm is located in the south of the junction point of the shear line and the large TBB gradi-
ent area between the convective clouds. With the TBB center dropping below —65 °C | the maximum rainfall inten-
sity appears around it. In the unstable stratification and low-level super-adiabatic state, the solitary monomer along
the northern foot of the Qinling Mountains on the tracking radar with rapid development and enhancement and the
reflectivity of the echo center pixels greater than 60 dBz can issue short-term rainstorm warning more than 2 hours in
advance. For the high-risk areas of flood disaster in the northern foot of Qinling Mountains, under the favorable en-
vironment of heavy rainfall, the early warning signal of heavy rain should be issued in sensitive period, rather than
leaking in the sky, rather high than low. The numerical simulation analysis of GAST model driven by precise spa-
tial-temporal estimation of heavy rainfall provides an effective means for fine warning of mountain torrents.

Key words: short-term rainstorm; GAST model ; early warning technology ; northern foot of Qinling Mountains ;

Shaanxi Province



