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Comparative Analysis of Two Abrupt Heavy Rain Processes
in Sichuan Basin in July 2011
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Abstract: By using the conventional meteorological data, Doppler radar data and NCEP/NCAR reanalysis
data, the characteristics of Doppler radar’s reflectivity, environmental condition and trigger mechanism of
the heavy rain are analyzed and compared between two abrupt heavy rain processes occurring in Sichuan
Basin on 3 July (7.3) and 23 July (7.23) 2011. The results show that: the “7. 3” heavy rain happened un-
der a typical circulation background, and moisture transporting to the heavy rain area from the South China
Sea was smoothly, thus the heavy rainfall maintained so long, but the “7. 23” heavy rain occurred behind
the upper cold-vortex, and convective unstable energy was abundant and vertical wind shear was strong,
thus this heavy rain process happened with hail and thunderstorm weather accompanied, its radar reflectiv-
ity was 5 dBz stronger than “7. 3” case and had the characteristics of severe storms such as the low-level
weak-reflectivity and the upper echo-overhang. As a whole, the non-equilibrium force is contributed to the
occurrence of heavy rain and it is the excited mechanism of the two heavy rainfalls, and the change of the
divergence evolvement is consistent with the strength and the position of the heavy rain which would hap-
pen 6 hours later.
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Fig. 2 The reflectivity images by Doppler radar (CINRAD-SA) at 2. 4° elevation in Chengdu
at 15:33 BT (a) and 17:33 BT (b) 3 July 2011, and Mianyang at 07:03 BT (c¢)
and 08:02 BT (d) 23 July 2011
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Fig. 3 The cross sections of reflectivity along heavy rain center (dashed line)

at 16:40 BT 3(a)and 08:18 BT 23(b)July 2011
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Table 1 The physical parameters of convective condition in Chengdu
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