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Abstract

Using NCEP/NCAR reanalysis circulation data, FY-2F satellite data and CMORPH hourly precipita-
tion grid point data, the precipitation intensity and range variation characteristics of a large-scale
heavy precipitation process occurred from June 19-23, 2016 were analyzed. The results show that
under the influence of the stable two-trough and two-ridge structure in the 500 hPa geopotential
field, the low-latitude south China area is controlled by the western Pacific subtropical high and
the Qinghai-Tibet Plateau short-wave trough. The low-latitude vortex is generated in the east of
the Sichuan basin. The stability of the high latitude trough and the western subtropical high over
middle and low latitudes creates favorable conditions for the eastward movement of the low eddy
over the southwest and North China vortexes and water vapor transport. The large scale heavy
rain has a close relation to the movement and development of the deep low vortex system of China.
The 700 hPa low pressure vortex over southwestern China can move towards to northeastern and
became strengthened gradually during the movement process. Furthermore, the low pressure
vortex system over southwestern and northern China gradually merged and its spatial structure
developed into vertical vortex system. The development process of rainstorm is basically consis-
tent with that of vortex system. In the center of positive vorticity, there is an obvious velocity con-
vergence zone. The airflow converges in the lower troposphere and diverges in the higher tro-
posphere. The upward movement of convection develops violently. In addition, the vorticity anal-
ysis also shows that the center of precipitation moves to the east in the positive value, and the
center of precipitation corresponding to the rainstorm also moves to the east.
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Figure 1. 500 hPa height field and temperature field at 00 hours on (a) 19 and (b) 20 July 2016
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Figure 2. Cumulative precipitation in 24h (shading, unit: mm) and the potential altitude field of 700hPa at 12:00 on the cor-
responding day (contour line). (a) 18 July; (b) 20 July and (c) 22 July
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Figure 3. Infrared cloud image above the rainstorm at different times (unit: °C). (a) 12:00 on July 19; (b) 14:00 on July 19
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Figure 4. Water vapor flux (vector, unit: 1 kg-hPa 'm™"s™') and divergence of water vapor flux (shadow, unit: 107
kghPa™''m>s™") at 700 hPa at different times. (a) At 12:00 on the 19'; (b) At 12:00 on the 20™
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Figure 5. The vertical distribution of relative vorticity (shaded area, unit: 107 s™") and divergence along 32°N (contour line,
unit: 107 s7") at (a) 00:00; (b) 06:00; (c) 12:00 and (d)18:00 on July 19
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Figure 6. Vertical velocity profile along 32°N on July 19 (unit: 0.01 hPa/s) at (a) 00:00; (b) 06:00; (c) 12:00 and (d) 18:00 on
July 19
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