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Motivation and Outline

Aerosol-cloud interaction
Convection-cloud interaction

e Brief description of a two-moment
microphysics scheme

e Single-column model test at TWP
e CAMS5 simulation
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The Scheme

e Two-moment (mass and number
concentration), 4-species (ice, liquid water,
snow and rain)

e Based on the Morrison-Gettelman
microphysics scheme for large-scale clouds,
with heavy modifications to fit convective
clouds

e All equations are diagnostic, as for other
thermodynamic fields in a steady-state 1-D
cloud model



Two-moment microphysics scheme for convective clouds
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where x refers to ¢ for cloud water, i for cloud ice, s for snow and r for rain, ¢ =M/w,
IS convective cloud fraction. S, is the source/sink per unit cloud area.
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TWP-ICE SCM Simulation

e Jan. 19-Feb. 12, 2006 at Darwin, Australia
e NCAR CAM3.5SCM
e Large-scale Forcing Data by ARM (Shaocheng Xie)




Convective cloud ice during active monsoon period
TWP-ICE
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CPOL Cloud water profile CTL
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Results from CAM5
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Summary

A new microphysics scheme is introduced in
convection parameterization

It produces a larger amount of cloud IWC and
LWC in convective updrafts

As a result, contribution to large-scale cloud ice
and water budget is significantly enhanced,
leading to more large-scale precipitation

Results from CAMS5 suggest likely improvement in
model simulation of cloud microphysical
properties and precipitation
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