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Abstract

There was a rare heavy rainfall in Changsha from July 2 to 4, 2016. This paper analyzed the
process by using conventional meteorological data, satellite cloud maps, radar data, and NCEP
reanalysis data. Results show that: 1) This process is the Plum Rains front precipitation that oc-
curred at the edge of the subtropical high during the weakening of the subtropical high, with the
long-term confrontation of the deep high-altitude trough and the subtropical high, and the
long-term maintenance of the mid-lower shear line as the background; 2) Under favorable weath-
er conditions, multiple medium-scale convective monomers continue to disappear and continue to
affect Changsha, resulting in multiple short-term heavy rainfall in Changsha; 3) On the radar map,
Changsha has experienced many attacks on convective cells, forming a “train effect” from west to
east, and there was a significant positive and negative speed pair on the radial velocity map at the
moment of thunderstorm and strong wind; 4) During the heavy rainfall, the water vapor conveyor
belt corresponds to the position of the low-level jet stream, corresponding to the large-scale pre-
cipitation area of the atmosphere and the water vapor convergence area. Atmospheric rainfall was
more than 700 mm above the Changsha region, and there was a deep cyclonic vorticity zone in the
middle and lower troposphere. The central value of the negative vorticity of the upper layer was
large, and the “suction effect” of the airflow was strong.
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Figure 1. Circulation situation at 08:00 on July 4, 2016
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Figure 2. The sounding map of Changsha Station from 20:00 on July 2 to 08:00 on the 4th
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Figure 3. FY-2E satellite cloud map (July 2016: 23:00 on the 2nd; 01:00 on the 3rd; 04:00 on the 3rd; 08:00 on the 3rd;
11:00 on the 3rd; 14:00 on the 3rd; 16:00 on the 3rd; 3rd 22 o’clock)
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Figure 4. FY-2E satellite cloud map (July 4, 2016: 02; 05; 09; 13; 17; 23)
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Figure 7. Wangcheng strong precipitation process (03:05 on July 4, 05:27 on July 4, 09:12 on July 4)
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Figure 8. Ningxiang Wangcheng train effect (10:29 on July 4, 10:58 on July 4, 11:40 on July 4, 12:15 on July 4)
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Figure 9. Changsha County thunderstorm and strong wind (July 2, 19:46)
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Figure 10. Diffusion diagram of water vapor flux divergence at 925 hPa at 08:00 on July 4, 2016, and water vapor flux di-
vergence along (110°E, 26°N) to (114°E, 30°N)
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Figure 11. Spatial distribution of the entire layer of precipitation at 08:00 on July 4, 2016
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