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Abstract

Using the precipitation observation data from the surface automatic weather station in Shaoyang
and the reanalysis data from the European Center ERA5, a diagnostic analysis of the rainstorm
process occurred in Shaoyang, Hunan on May 6~7, 2018. The results show that the Shaoyang
rainstorm was mainly caused by the intrusion of cold air from the middle and upper levels into
the lower levels. The transportation of water vapor mainly comes from the southwest airflow in
the Bay of Bengal and the southwest airflow on the left side of the low-pressure circulation in

NESIM: AW, BB, £, T, WM, HERM. TRANEWRIANH — KRR PR AR SR
W FUHAR, 2021, 10(6): 677-688. DOI: 10.12677/ccrl.2021.106078


http://www.hanspub.org/journal/ccrl
https://doi.org/10.12677/ccrl.2021.106078
https://doi.org/10.12677/ccrl.2021.106078
http://www.hanspub.org

N 45

the South China Sea. There is a good correspondence between the strong water vapor flux con-
vergence area and heavy precipitation. The high-level cold air descends south and penetrates
into the lower level to form the atmospheric structure characteristics of dry upper layer and low
humidity in the lower layer. Unstable stratification conditions are conducive to the release of
unstable energy in the atmosphere. The front side of the dry tongue has a good correlation with
the rainstorm area. The rainstorm occurs at the junction of dry air and wet air, and the rains-
torm area has a good correspondence with the negative abnormal value of the wet potential
vorticity.
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Figure 1. The distribution of 3 h rainfall over Shaoyang from 20:00 on 6 May to 08:00 on 7 May 2018
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Figure 2. Time variation of the 1 h precipitation amount at Huangsang and Jiaoxi stations from 20: 00 On 6 May to 08:00 on
7 May 2018
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Figure 3. The wind field at 700 hPa and 500 hPa field from 20: 00 on 6 May (a) to 08: 00 on 7 May 2018 (b)
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Figure 4. The water vapor flux divergence field (shading, unit: 10 kg:m2s) and the water vapor flux field (unit:
kg'm >hPa.s™) from 300~1000 hPa at (a) 20:00 (Beijing time) on 6 Jun 2018, (b) 02:00 on 7 May 2018, (c) 05:00 on 7
May 2018, (d) 08:00 on 7 May 2018
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Figure 5. The vertical section for relative humidity (vertical section over 26.5°N) at (a) 20:00 (Beijing time) on 6 May 2018,

(b) 23:00 (c) 05:00 on 7 May 2018 (d) 08:00 on 7 May 2018
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Figure 6. The vertical section for relative humidity (vertical section over 109.5°E) at (a) 20:00 (Beijing time) on 6 May 2018,
(b) 23:00, (c) 05:00 on 7 May 2018, (d) 08:00 on 7 May 2018
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Figure 7. The generalized moist potential vorticity at 700 hPa at (a) 20:00 (Beijing time) on 6 May 2018, (b) 02:00 on 7 May
2018 (c) 05:00 (d) 08:00
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Figure 8. The vertical section for generalized moist potential vorticity (vertical section over 26.5°N) at (a) 20:00 (Beijing
time) on 6 May 2018, (b) 02:00 on 7 May 2018, (c) 05:00, (d) 08:00
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Figure 9. The vertical section for omega (vertical section over 26.5°N) at (a) 20:00 (Beijing time) on 6 May 2018, (b) 02:00
on 7 May 2018 (c) 05:00 (d) 08:00
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