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A STUDY ON THE EVOLUTION OF VORTEX SYSTEM AND MULTI-SCALE
INTERACTION MECHANISM DURING THE “7-19” RAINSTORM
IN NORTH CHINA

CHEN Bi-ying"%?, MIN Jin-zhong"?

(1. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters,
Nanjing University of Information Science & Technology, Nanjing 210044, China;
2. Key Laboratory of Meteorological Disaster, Ministry of Education, Nanjing University of
Information Science & Technology, Nanjing 210044, China;
3. Hebei Meteorological Observatory, Shijiazhuang 050021, China)

Abstract: In order to explore the maintenance mechanism and mesoscale system characteristics of rainstorm
in north China, a diagnostic analysis and simulation study on the torrential rain in north China around July
19, 2016 has been carried out, using NCEP reanalysis data, regional observation data, etc., and by means of
numerical simulation, vorticity analysis and scale separation. The results are as follows. (1) This extreme
precipitation is directly related to the deep vortex formed by the eastward moving trough. With the impact
of both vortex and low-level jet, the water vapor from the southwest and east sides is converged in north
China, the rain zone is near the energy front, and the deep inversion layer is formed in the lower
troposphere, which provides water vapor and energy for the rainstorm. (2) The low vortex generally shows
an increasing trend, and the central vorticity is up to 55x107 s™'. At the peak stage, it presents an upright
positive vorticity column through the troposphere, but the vorticity changes are concentrated below 500 hPa
and the center is maintained near 850 hPa. The vorticity increase is mainly affected by the stretching effect
and the dry intrusion. (3) The low-level convergence center is a superposition of three scale systems. The
mesoscale system has the greatest influence on the strength and position of the center, and the convergence
between the large-scale and mesoscale wind also makes the convergence range larger and stronger. The
positive feedback adjustment between the vortex growth and convergence enhancement is of great

significance to the maintenance of the vortex system and precipitation.

Key words: torrential rain; vortex structure; scale separation; vorticity budget; north China



