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Abstract

Using NCEP/NCAR daily 4 times the FNL global reanalysis and CMORPH hourly precipitation data,
the large-area rainstorm process occurring on July 19, 2016 are the diagnosed and analyzed. The
results show that the southwest vortex is formed greatly influenced by the stable two troughs and
two ridges over high latitudes, the Western Pacific subtropical high and the short wave trough
over Qinghai-Tibet plateau. The stable of high latitude trough and Western Pacific subtropical
high over middle and low latitudes are favorable for the eastward movement of southwest vortex
and vortex over North China, the water vapor transport and the unstable energy accumulation,
and finally create favorable conditions for the occurrence of rainstorm. The wet Q vector also has a
good indicator effect on the next 6 h precipitation. In the areas with obvious upward movement in
the middle and lower troposphere in the rainstorm area, unstable stratification is easy to be sti-
mulated to generate strong convective activities, corresponding to strong wet Q convergence.
Therefore, the wet Q convergence area is positively correlated with the precipitation intensity.
The large positive center of Z-helicity area in the middle and lower troposphere has a good indica-
tion for the precipitation area in the next 6 hours. The distribution of the positive Z-helicity area in
the horizontal direction is consistent with the main precipitation area. The center of positive
Z-helicity area corresponds to strong convergence ascending motion, which is an effective physical
quantity for rainstorm forecast.
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Figure 1. 500 hPa height field and temperature field at 12 hours on (a) 19 and (b) 20 July 2016 (colouring map, unit: °C)
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Figure 2. Accumulated precipitation in 24 h (colouring map, unit: mm) and the geopotential height of 700 hPa at 12:00 on
the corresponding day (contour line), (a) 18", (b) 20" and (c) 22" on July
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Figure 3. Vertical velocity along 32°N (colorimetric map, unit Pa/s) and 6, (line, unit K),
black shadows indicate terrain, (a) 00:00, (b) 06:00, (c) 12:00, (d) 18:00 on 19", July
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Figure 4. The wet Q vector divergence (line, unit: 1 x 107*> hPa s %) and the accumulated precipitation in the future 6 h at
this moment (sheading, unit: mm), (a) 00:00, (b) 06:00, (c) 12:00 and (d) 18:00 on 19" July
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Figure 5. Vorticity (shadow, unit: 1 x 107° s™) and non-geodetic wetting Q divergence (contour line, unit: 1 x 107%
hPa-s%) along the vortex center, (a) 00:00, (b) 06:00, (c) 12:00 and (d) 18:00 on 19" July
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Figure 6. Z-helicity (unit: 10°® ms ) and 6 h precipitation (shaded area, unit: mm) horizontal distribution (a) at 12:00 on
July 18 and (b) 12:00 on July 19. Vertical profiles of relative vorticity (shaded area, unit: 107 s°%) and Z-helicity (unit; 10
m-s %) along 32°N at 12:00; (c) on July 18, 2016 and 12:00; (d) on July 19, 2016
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