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Abstract

In order to study the characteristics and causes of a rainstorm in Chengdu Shuangliu on July 11,
2019, the process of heavy precipitation was comprehensively analyzed from the different aspects
such as influence system, water vapor transport, unstable energy and dynamic conditions based
on the conventional weather data, sounding data in Wenjiang and the European Central ERA-Interim
reanalysis data. The results showed that: 1) The precipitation is a convective short-time heavy
precipitation process under the joint action of high and low layer system. This precipitation is a
convective heavy precipitation process under the interaction of high and low layer systems. The
middle and upper troposphere of the double stream is dispersed, and the lower layer has cyclonic
convergence. The cold and warm air flows meet in the precipitation area, releasing the unstable
energy in the middle and low layers of the troposphere, resulting in this heavy precipitation. 2)
The strong water vapor convergence and the larger specific wet field provide strong water vapor
conditions for this heavy precipitation. From the Bay of Bengal and the South China Sea, water va-
por converges over the Shuangliu, forming a water vapor convergence center. In terms of unstable
energy, when precipitation occurs, the high-value center of potential pseudo-equivalent tempera-
ture of 850 hPa in Shuangliu is 80°C; ABses00-350 is —10°C. The energy front in the south of Sichuan
region continuously transports unstable energy to Shuangliu, which provides enough energy con-
ditions for the occurrence of heavy precipitation. In the dynamics aspect, 500 hPa Positive vortic-
ity advection in front of low trough in the plateau enhances cyclonic convergence on the ground;
there is an ascending center with strength of —1.0 Pa s-1 over the Shuangliu. The strong divergence
at high altitude leads to the Intensive convergence of the lower layer by the pumping action, which
promotes the vertical upward movement and provides a good dynamic condition for the occur-
rence and development of this heavy precipitation. 3) Through the analysis of Wenjiang sounding
data, the unstable energy begins to accumulate before the rainstorm occurs. When the energy ac-
cumulates to a certain extent, once the atmospheric junction is disturbed, the rainstorm occurs
until the energy release is completed at the end. CAPE index reflects the accumulation of energy
and has certain indicative significance for the occurrence of rainstorm.
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Figure 1. Total precipitation for one hour from 02:00 to 14:00 BT on 11 July 2019
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Figure 3. Specific humidity at 850 hPa on 02:00 (a) and 14:00 (b) of 11 July 2019(color filling, unit: g-kg™")
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Figure 4. Water vapor flux (arrow, unit: g-cm -hPa'"s™"), water vapor flux divergence (color filling, unit: 10~*g-cm >hPa s ™)
at 850 hPa on 02:00 of 11 July 2019
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Figure 5. Potential pseudo-equivalent temperature at 850 hPa (color filling, unit: °C) on 02:00 (a), 14:00 (b) and Af.s00.s50 at
850 hPa (color filling, unit: “C) on 02:00 (c), 14:00 (d) of 11 July 2019
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Figure 6. Vertical velocity (color filling, unit: Pa-s ') at 850 hPa on 02:00 (a) and 14:00 (b) of 11 July 2019
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Figure 7. Divergence distribution dizgram (color filling, unit: 10™%s™") at 850 hPa on 02:00 (a), 14:00 (b) and at 500 hPa on
02:00 (c) and 14:00 (d) of 11 July 2019
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Table 1. Convective parameters of Wenjiang station from 08:00 10 to 20:00 11 July, 2019
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