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Abstract: Based on conventional automatic meteorological data, FY-2G satellite data, Doppler radar data
and other related data, a localized severe storm under the influence of subtropical high in Chongqing is ana-
lyzed and simulated. This paper discusses evolution process of mesoscale convective system (MCS), trig-
gering and maintaining mechanism. The results show that mesoscale environment of high temperature,
high humidity air mass and extreme unstable atmospheric stratification conditions were provided under the
influence of subtropical high. The triggering key factor of the local convective storm was mesoscale conver-
gence line in shallow boundary near the ground. The convergence line was generated by combined contri-
bution from thunderstorm high pressure of MCS in the central and western Sichuan and Chongqing Basin
and the surface thermal low in Chongqing. Small range of cold pool outflow was generated by convective

storm triggered by convergence line. A new convergence line was formed by small range of pool generated
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by convective storm triggered by mesoscale convergence line and ground ambient wind, strengthening de-

velopment of convection storm and triggering new convection cells. The convective cells moved slowly

northward under the average south wind in the bearing layer. Thus the cold pool outflow and the boundary

convergence lines caused convective cells to propagate northwestward and maintain a long time.
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Fig. 1 Distribution of sounding station,
radar station and automatic weather
stations in Chongqing
(/\: the location of sounding stations,

[]: location of Yongchuan Radar Station)
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Fig. 3 (a) The 6 h precipitation obseravation (unit: mm) of automatic weather stations
during 08:00—14.:00 BT (scattered) and 14:00—20:00 BT (contour line) 31 July 2016
(unit; mm, A: the location of Yangjiaping and Chenjiaping stations), and
(b) severe convective weather monitoring at Chongqing Station during 14:00—20:00 BT;
the 500 hPa wind field (unit: m « s*') and geopotential height (unit: dagpm)
at 08:00 BT (¢) and 14:00 BT (d) 31 July 2016 (black solid lines: 588 dagpm

geopotential height lines, red line: shear)
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Table 1 Sounding indexes for Shapingba and Yinbi stations
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P :
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Fig. 4 The FY-2G satellite IR1 channel and TBB images (a—1f), composite reflectivity (g—j, unit: dBz)

and echo tracking (k) of Yongchuan Radar during 14:00—19:00 BT 31 July 2016
(a) 14:00 BT, (b) 15:00 BT, (¢) 16:00 BT, (d) 17:00 BT, (e) 18:00 BT,
(f) 19:00 BT, (g) 14:11 BT, (h) 15:27 BT, (i) 16.:37 BT, (j) 16:55 BT
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(Double arrows indicate the location of severe storm)
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Fig. 6 Automatic weather station surface analysis at (a) 13:00 BT and (b) 14.:00 BT

(digitals: pressure of automatic weather stations, barb: mean wind velocity with 10 min,

A : the location of initial convection, Il : the location of subsequent convection,

dashed curve lines: mesoscale surface convergence line, thick solid line: cross-sections in Fig. 9) ;

regional automatic weather station surface analysis at 15:00 BT (¢) 31 July 2016

(black solid lines: temperature, unit: C, digitals: temperature difference between 14:00 BT

and 15:00 BT, barb: mean wind velocity with 10 min, unit; m+ s 1)
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Fig. 7 Geopotential height (red contours, unit: gpm). wind at 500 hPa (barb,
unit: m+ s '), and 2 m temperature (shaded area, unit: C) based
on analyzed fields at 14.00 BT 31 July (a); observations and simulations of rainfall
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Fig. 8 Analysis field at 14:00 BT (a) and forecast filed at 15:00 BT (b), the 10 m surface wind (unit; m+ s '),

2 m temperature (unit: C, red solid lines) and maximum radar reflectivity (shaded area)
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