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Abstract During May 31 to June 1, 2010, an extraordinary rainstorm process occurring in southern China included
three concentrated precipitation periods and approximately four times the normal mesoscale convective system (MCS)
activities. Among them, a quasi-stationary training line/adjoining stratiform (TL/AS) MCS was maintained for more than
10 h in central Guangxi Zhuang Autonomous Region, resulting in extreme precipitation events recorded by multiple
stations. Using observation data and simulated results, the observation characteristics and continuing environmental
conditions of this system were analyzed in this study. The results showed that the quasi-stationary TL/AS MCS was
developed in an upper divergence and mid-lower cyclonic circulation environment. The MCSs forming in thermodynamic
environments were characterized by very high relative humidity at low levels, moderate convective available potential
energy, and very little convective inhibition. The presence of a strong low-level jet (LLJ) and weak midlevel winds led to
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a pronounced reversal of the wind shear vector with height. The vertical wind shears were largely perpendicular to the

convection line at low levels, but were mainly parallel to the line at mid-levels. These wind shear characteristics may

have caused the TL/AS MCS to become quasi-stationary. The lifting and destabilization associated with interaction

between the LLJ and midlevel circulation assisted in initiating and maintaining the long-lived, slow-moving MCSs.
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Fig. 2 The variation of surface pressure (dashed line, units: hPa), temperature (solid line, units: °C), and hourly precipitation (bar, units: mm) from automatic

weather stations from 31 May to 2 June: (a) Luodian; (b) Donglan; (¢) Douan; (d) Laibin; (e) Rongxian; (f) Cenxi
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Fig. 10 The wind vector (ms™") from 31 May to 1 June 2010: (a) Upstream station of heavy rain area; (b) the center station of heavy rain area
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Fig. 11 (a) and (b) Vertical cross sections through convective areas along 24.2°N for temperature (solid line, units: K), relative vorticity (shaded, units: 10*s™"), and
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Fig. 14 Schematic diagrams showing important processes in the development and maintenance of extreme-rain-producing convective systems. (a) The radar
reflectivity structure of an MCS is shown in color, in relation to the location of a low-mid level shear line; the thick dashed curve indicates the flow in the upper
troposphere (e.g., 200 hPa); thick red arrows show the location of an LLJ and southeast air, and the light blue shading shows the location of high- 6, air at low
levels (e.g., 925-850 hPa). (b) Southwest-to-northeast cross section, temperature (every 15 K) is shown by the thin black lines; the wind profile (including LLJ)
is shown by the vectors on the left; a reference vector and length scale are shown at the bottom; green shading indicates areas with relative humidity greater than
90%; gray shading indicates high values of cyclonic vorticity; the red dashed arrow shows air approaching the circulation from the southwest, which is

undergoing isentropic upglide and destabilization
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