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Abstract
temperature data, and European Centre for Medium-Range Weather Forecasts (ECMWF) ERAS reanalysis data, we

Based on precipitation data obtained by an automatic observation station, Himawari-8 satellite black-body

investigated a severe precipitation event wherein an eastward-propagating mesoscale convective system (MCS)
originating from the Tibetan Plateau (TP) influenced a downstream Southwest vortex (SWV), causing heavy precipitation
over the Sichuan Basin (maximum of 6 hours of precipitation around the Sichuan Basin totaled 88.5 mm). The main
results of our analysis are as follows: this heavy precipitation event was mainly induced by the effect of an eastward-
propagating MCS and a downstream SWV, with strong rainfall appearing during the coupling of the MCS and SWV
within the cold cloud area of the MCS. The eastward-propagating MCS lasted for a total of 33 hours, during which its
intensity obviously changed. Overall, compared with the stage prior to leaving the TP, after leaving the TP the centroid
convection of the eastward-propagating MCS decreased in height but significantly increased in its convection intensity.
During the lifespan of the eastward-propagating MCS, the SWV exhibited quasi-stationary behavior around the Sichuan
Basin. This vortex lasted for about 21 hours and persisted in a shallow layer that was mainly located in the lower
troposphere. The eastward-propagating MCS significantly affected the SWV. During the coupling of the MCS and SWV,
the superposition of the ascending motions associated with the two systems directly induced the heavy precipitation.
Subsequently, the MCS moved eastward, whereas the location of the SWV changed very little, which resulted in the
decoupling of the eastward-propagating MCS from the SWV. This reduced the intensity of the SWV and decreased the
precipitation associated with the eastward-propagating MCS. The vorticity budget indicates that the convergence effect
dominated the development and maintenance of the SWV. In addition, the tilting effect was the second greatest
contribution to the production of positive vorticity below 800 hPa. The vertical transport was another dominant factor in
the positive vorticity enhancement associated with the SWV above 800 hPa. Overall, these two effects promoted the
downward and upward extensions of the SWV, respectively. The results of our correlation analysis reveal that during the
development of the SWV, the cold cloud area of the eastward-propagating MCS (using —52°C as the boundary) could

effectively reflect variation in the SWV intensity (vorticity), with the largest correlation (up to 0.83) appearing two hours

in advance.
Keywords Heavy rainfall, Eastward-propagating MCS originated from the Tibetan Plateau, Southwest vortex, Vorticity
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vorticity (contours, units: 107 sﬁl), and vector [(«, —100w), black vector, the unit of vertical velocity is Pa sfl, the unit of horizontal wind is m sfl]; (b,
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shaded area, units: °C) and full wind speed (contours, units: m s '). The gray shaded area indicates terrain
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Fig. 6 Vorticity budget averaged over the SWV region from 1200 UTC 17 to 0900 UTC 18 Jun 2018 (shaded area, units: 10 "~ s °): (a) Divergence

term; (b) tilting term; (c) horizontal advection term; (d) vertical transport effect term
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Fig. 7 Variation of the moving-propagating MCS originating from the Tibetan Plateau with time from 1300 UTC 17 to 0900 UTC 18 Jun 2018: (a)
Vorticity (units: 10> s '); (b) divergence (units: 10> s '); (c) vertical motion (units: m s '); (d) potential vorticity (units: 1 PVU=10 *K m’kg ' s ).
The black and red dashed lines indicate 1500 UTC 17 and 2000 UTC 17, respectively, and the gray shaded area shows the central terrain height of the
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with time from 0800 to 1800 UTC 17 Jun 2018
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Table1 Correlation results two hours in advance of the
MCS originating from the Tibetan Plateau from 1300 UTC
17 to 1700 UTC and physical variables in the key region for
the SWYV from 1500 UTC 17 to 1900 UTC
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