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[1] The development of supercell storms was simulated using a 2-km-resolution weather

research and forecast (WRF) model with spectral (bin) microphysics (WRF-SBM) and a

recent version of the Thompson bulk-parameterization scheme. The simulations were

performed in clean, semipolluted, and dirty air under two values of relative humidity,

conditionally referred to as low and high humidity. Both SBM and the Thompson scheme

simulated the development of supercell storm with storm splitting. Both SBM and the

Thompson scheme demonstrated that an increase in relative humidity by ∼10% invigorates

convection and increases precipitation by factor of 2, i.e., to much larger extent than can be

achieved by variations of the aerosol concentration. At the same time the storms simulated

by the schemes are quite different. The maximum updrafts in the Thompson scheme are

about 65 m/s, and the left-moving storm prevails. The SBM predicts 35 m/s maximum

updrafts, and the right-moving storm prevails in the SBM simulations. While the bulk scheme

predicts decrease in precipitation in clean air at both low and high humidity, the SBM

indicates decrease precipitation in polluted air under low humidity and increase in

precipitation under high humidity. The SBM scheme shows a substantial effect of aerosols on

spatial distribution of precipitation, especially in the low-humidity case. The sensitivity of the

Thompson scheme to aerosols turns out to be much less than that of SBM. The difference in

the results (vertical velocities, microphysical cloud structure, and precipitation) obtained by

different schemes is much larger than the changes caused by variation of the aerosol

concentration within each scheme. However, the average amount of precipitation in the

Thompson scheme in each simulation was about twice that of the corresponding SBM

simulation. The possible reasons for such difference are discussed. A scheme for classifying

aerosol effects on precipitation from clouds and cloud systems is also discussed.
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