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Abstract With conventional rain gauge data, radio-soundings, and NCEP 1°X1° reanalysis data, 12 rainstorm events
along the east slope of the western Sichuan Plateau during 2004-2010 were analyzed. The weather patterns and
environmental parameters during the formation and development of the convective rainstorms were investigated and the
role of the western Sichuan Plateau in the formation of the convective rainstorms was evaluated. A set of idealized
numerical simulations of the area’s topography were carried out to verify the results based on observations and the WRF
mesoscale numerical model and the mean vertical profile calculated from plateau-upstream radio-soundings of the 12
convective rainstorms. The results are as follows: The plateau low pressure system moving into the Sichuan Basin is the
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main weather occurrence affecting the topographically convective rainstorm formation and development. With a low

system moving into the Sichuan Basin, the southwest (south) flow in the lower troposphere evolves into a southeast (east)

flow, the occurrence of which is the main cause of the topographically convective rainstorm formation. The air column

contains sufficient moisture and convective available potential energy (CAPE) for the formation and development of the

topographically convective rainstorm. The CAPE shows a clear diurnal variation with a peak phase during 1400LST to

2000LST, which is beneficial to the convective rainstorm formation and development. Due to the topographic Fr of the

lower southeast (east) flow being slightly less than 1, the forced ascent and blocking of the around-flow may coexist when

the air flows up the plateau. The air flow climbing in the topographical buffer zone and the cyclonic shear induced from

the around-flow are both favorable for the initiation and development of the convective rainstorms. Lastly, a physical

concept model is developed for the convective rainstorm formation in the buffer zone of the western Sichuan Plateau.
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Table 1 The convective CAPE, lifting condensation level (LCL), level of free convection (LFC), and mean moist air buoyant
frequency (N,) below 2000 m at 0800 LST/2000 LST on rainstorm day, and the mean wind velocity below 2000 m and
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2004 4F 6 H 29 H 527 360 845 1779 3041 3771 0.010 0.002 23 0.599
2005 4F 6 H 29 H 202 613 703 1506 8176 5349 0.010 0.005 33 0.305
200547 H2 H 213 2281 849 993 3920 2112 0.006 0.004 4.0 0.453
2006 47 H 22 H 1927 3401 708 1369 2025 1533 0.006 0.006 5.4 0.483
2007 47 H 27 H 25 1701 567 1359 9025 2079 0.008 0.006 5.9 0.487
2007 4F 8 H 30 H 85 2164 843 1626 3897 2125 0.008 0.006 4.0 0.353
2008 4F 7 H 20 H 276 3856 575 1367 3002 1874 0.009 0.005 35 0.338
2009 4F 6 H 27 H 1924 3721 434 859 2280 1536 0.009 0.008 3.0 0.191
2009 4F 7 H 30 H 147 1884 705 1102 8680 1570 0.009 0.010 73 0.375
2009 4E 8 H 16 H 1641 2398 578 1235 2322 1932 0.010 0.007 4.1 0.304
2009 4E 8 H 25 H 654 2237 571 1624 2741 2111 0.008 0.005 52 0.496

2010 4F 7 H 24 H 1485 1181 570 978 1629 2216 0.009 0.007 6.4 0.477
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Fig. 3 The mean soundings of the 12 rainstorms at Dachuan station at 2000 LST (Thick cyan line A, thick dashed magenta line B, thick dotted blue line C,

and thick red line D show the sounding temperature, dew-point temperature, relative humidity, and air parcel temperature, respectively; purple lines and

numbers show the mixing ratio)
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