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Abstract

In order to analyse the characteristics of water vapour transport during the 41 years of heavy rain-
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fall in Longquanyi District, the FNL reanalysis data from 1980 to 2010, with a grid distance of 1° x 1°
and a time interval of 6 h, and 24-hour daily precipitation observations at the Longquanyi District
station, were used to synthesize and analyse the water vapour transport characteristics of a total of
93 typical heavy rainfall processes that occurred in Longquanyi District during the 41 years from
1980 to 2020. The study shows that: 1) the water vapour source of the June rainstorm in Longqua-
nyi District mainly comes from the Bay of Bengal, which is influenced by southwest air currents and
reaches Sichuan after passing through Yunnan, thus providing sufficient water vapour conditions
for the occurrence of rainstorms in Longquanyi District. 850 hPa average water vapour flux disper-
sion value in Longquanyi District in June reaches -10 x 10-3 kg-m-2.s-1:-hPa-1, which is favourable to
the occurrence of rainstorms. 2) The water vapour transport in July in Longquanyi area mainly
comes from the Bay of Bengal and the South China Sea, with one water vapour channel entering the
Qinghai-Tibet Plateau from the Bay of Bengal and then arriving over Longquanyi area in Sichuan,
and the other water vapour channel arriving over Longquanyi area in Sichuan from the South China
Sea via Guizhou and Chongqing, with the maximum value of 850 hPa water vapour flux dispersion
reaching -20 x 10-3 kg-m~2-s-1-hPa-1in July. 3) The water vapour of the August rainstorm in Long-
quanyi District came from the Bay of Bengal and the South China Sea respectively, and the water
vapour from both converged in Guangxi under the joint action of the easterly and westerly winds,
and arrived over Longquanyi District in Sichuan under the influence of the southerly airflow via
Guizhou and Chongqing. The average water flux dispersion value at 850 hPa in August in Longqua-
nyi District was about -15 x 10-3 kg-m-2-s-1-hPa-1. 4) In September, the water vapour transport in
the Longquanyi area mainly comes from the South China Sea, under the influence of subtropical
high pressure, the water vapour from the South China Sea arrives over the Longquanyi area in Si-
chuan via Taiwan, Guangdong, Guizhou and Chongqing, and the maximum value of 850 hPa water
flux dispersion in the Longquanyi area in September can reach -25 x 10-3 kg-m-2.s-1-hPa-1.
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FRFERUKR, T 14 B (B 3(c) R TFth ks -

DOI: 10.12677/0jns.2022.105081 700 H ARl


https://doi.org/10.12677/ojns.2022.105081

ReE &

Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 02(BJT)ZJun
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Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 14(BJT)ZJun
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Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 08(BJT)ZJun
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Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 20(BJT)ZJun
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Figure 1. Average whole layer water vapour flux field in June ((a): 02 h, (b): 08 h, (c): 14 h, (d): 20 h)
& 1.6 BEHEBRKRBES((2): 02 B, (b): 08BF, (c): 148, (d): 20BT)

Synthetic analysis of vapor flux divergence at 850 hPa the same day at 02(BJT)ZJun
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Synthetic analysis of vapor flux divergence at 850 hPa the same day at 14(BJT)ZJun
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Synthetic analysis of vapor flux divergence at 850 hPa the same day at 08(BJT)ZJun
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Synthetic analysis of vapor flux divergence at 850 hPa the same day at 20(BJT)ZJun
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Figure 2. Average 850 hPa water vapour flux divergence field in June ((a): 02 h, (b): 08 h, (c): 14 h, (d): 20 h)
2.6 A 850 hPa FIGRIBEBUEA((2): 02 B, (b): 08 BF, (c): 14 B, (d): 20 &)
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Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 02(BJT)ZJun Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 08(BJT)ZJun
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Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 14(BJT)ZJun Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 20(BJT)ZJun
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Figure 3. Average whole layer water vapour flux fields in July ((a): 02 h, (b): 08 h, (c): 14 h, (d): 20 h)
3.7 AEHEENKRBES((2): 02 8, (b): 08Bf, (c): 14 BF, (d): 20 FY)
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#an, IEFE|-20 x 107 kg'm >s “hPa ', {HE 14 BF(E] 6(c))ER Y A FUSUE X T 2, il e G
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Synthetic analysis of vapor flux divergence at 850 hPa the same day at 02(BJT)ZJun
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Synthetic analysis of vapor flux divergence at 850 hPa the same day at 14(BJT)ZJun
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Synthetic analysis of vapor flux divergence at 850 hPa the same day at 08(BJT)ZJun
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Synthetic analysis of vapor flux divergence at 850 hPa the same day at 20(BJT)ZJun
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Figure 4. Average 850 hPa water vapour flux divergence field in July ((a): 02 h, (b): 08 h, (c¢): 14 h, (d): 20 h)
[& 4.7 B 850 hPa KRB ERUEIA((2): 02 BF, (b): 08 B, (c): 14 B, (d): 20 B

Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 02(BJT)ZJun
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Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 14(BJT)ZJun
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Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 08(BJT)ZJun
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Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 20(BJT)ZJun
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Figure 5. Average whole layer water vapour flux fields in August ((a): 02 h, (b): 08 h, (c): 14 h, (d): 20 h)
5.8 AR ENKRBZA((2): 02 BF, (b): 08 FF, (c): 14 BF, (d): 20 FY)
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Synthetic analysis of vapor flux divergence at 850 hPa the same day at 02(BJT)ZJun
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Synthetic analysis of vapor flux divergence at 850 hPa the same day at 14(BJT)ZJun
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Synthetic analysis of vapor flux divergence at 850 hPa the same day at 08(BJT)ZJun
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Synthetic analysis of vapor flux divergence at 850 hPa the same day at 20(BJT)ZJun
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Figure 6. August mean 850 hPa water vapour flux divergence field ((a): 02 h, (b): 08 h, (c): 14 h, (d): 20 h)
& 6. 8 HF14 850 hPa /K KB EEUEHA((a): 02 BF, (b): 08 BF, (c): 14 B+, (d): 20 B)

Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 02(BJT)ZJun
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Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 14(BJT)ZJun
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Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 08(BJT)ZJun
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Synthetic analysis of vapor flux from Surface to 300 hPa the same day at 20(BJT)ZJun
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Figure 7. Average whole layer water vapour flux fields in September ((a): 02 h, (b): 08 h, (c): 14 h, (d): 20 h)
7.9 BB ENKRBZA((2): 02 BF, (b): 08 FF, (c): 14 BF, (d): 20 FY)
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Figure 8. Water vapour flux divergence field at 850 hPa averaged over September ((a): 02 h, (b): 08 h, (c): 14 h, (d): 20 h)
8.9 A1) 850 hPa ZKRIBEBUEA((a): 02 B, (b): 08 BF, (c): 14 B, (d): 20 &)
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