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Abstract A continual rainstorm process influenced by the terrain in Sichuan Province that occurred during July 16-18,
2010, is analyzed. Results show that the process took place under a good high—low system configuration. In addition, a
numerical simulation performed with National Centers for Environmental Prediction (NCEP) data used for the initial field
accurately simulated this rainfall process. The numerical simulation can not only indicate where the rainfall region is but

also the center of storm. Generalized moist potential temperature, the vertical integral of the vertical component of
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generalized convective vorticity vector and quality vertical helicity are chosen to perform diagnostic analysis for the

rainfall region, which lies in northeast Sichuan and is influenced by Daba Mountain. The results show that the inverse Q

shape areas of the moist potential temperature isolines in the vertical sections coincide well with the heavy rainfall region,

and the steepness of the isolines and the abnormal height of the moist potential temperature can qualitatively indicate the

rainfall intensity. The vertical integral of the moist potential temperature from 800 hPa to 500 hPa can more accurately

trace the heavy rainfall region in the northeast by using the improved vertical integral rather than the traditional vertical

integral. Because the vertical helicity quality can effectively describe the vertical structure of the typical dynamical field

of the heavy rainfall system over northeast Sichuan, it strongly correlates with the heavy rainfall region in the same

location.

Keywords Sichuan rainstorm, Effect of the terrain, Numerical test, Dynamical parameters
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meridional-vertical cross section of the zonal mean of @ (contour, unit: K) and 6-h accumulated rainfall (shaded, unit: mm) at 0600 UTC (b.16 Jul,

105.7°E-107.8°E; d. 17 Jul, 106°E-107.8°E; f. 18 Jul, 104.3°E~107°E)
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Fig. 9 The vertical integral of simulated 6-h average " during (a, ¢, €) 850-500 hPa and (b, d, f) 800-500 hPa (black dashed contour, unit: 103K) and
simulated 6-h accumulated precipitation (shaded, unit: mm): (a, b) 0600 UTC 16 Jul; (¢, d) 0600 UTC 17 Jul; (e, ) 0600 UTC 18 Jul.
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Fig. 10 The meridional-vertical cross section of the zonal mean of H
(contour, unit: (10 (kg m™ Pa s?)) and simulated 6-h accumulated rainfall
(shaded, unit: mm) at 0600 UTC: (a) 0600 UTC 16 Jul, 105.7°E- 107.8°E;
(b) 0600 UTC 17 Jul, 106°E-107.8°E; (c) 0600 UTC 18 Jul, 104.3°E-107°E
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