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Numerical Simulation on the Sensitivity of Heavy Rainfall over the
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Abstract By using a regional model named AREM (Advanced Regional Eta-coordinate Model), which was devel-
oped by the State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamic,
Institute of Atmospheric Physics, Chinese Academy of Sciences, several local heavy rainfall events happening over
the western Sichuan basin during August 2003 are simulated and analyzed. The results indicate that the initial local
water vapor condition is crucial to the happening and evolution of heavy rainfall events over the western Sichuan ba-
sin. Both the intensity of heavy rainfall and the time of maximum precipitation are highly sensitive to the initial con-
dition of local water vapor. An increase of initial local water vapor would not only increase the 24-hour accumulated
precipitation amount, but also lead to the main rainfall events happening earlier, resulting in a day-time rather than
nocturnal rainfall events. Correspondingly, a decrease of initial water vapor would delay the maximum precipitation

time and decrease the total precipitation amount.
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Fig. 3 The (a) observed and (b) simulated 24-h (from 0000 UTC 2 Aug 2003 to 0000 UTC 3 Aug 2003) accumulated precipitation over the

western Sichuan basin (units: mm); (c¢) diurnal variation of the precipitation averaged over the rainfall center
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Fig. 6 The simulated 24-hour accumulated precipitation (mm) over the western Sichuan basin: (a) Control run; (b) Ex-dry; (¢) Ex-wet
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Fig. 10 The tracks of atmospheric particles that reach the region above the rainfall center (29°N, 104°E) at different times for the “8. 3”
heavy rainfall event in the control run: (a) 850 hPa; (b) 700 hPa; (c¢) 500 hPa; (d) 200 hPa. Red, yellow, green, blue, and purple lines
stand for the atmospheric particles below 800 hPa, 800 - 600 hPa, 600 =400 hPa, 400 — 300 hPa, and above 300 hPa, respectively; hollow

circle means an interval of one hour
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