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Introduction

The effect of aerosol on cloud microphysics # aerosol indirect effect !!

The indirect effect involves radiative forcing and depends on
« cloud microphysical response,
* macroscale properties (cloud fraction, cloud depth, distances between clouds)
« aerosol between clouds

We demonstrate this via:
1. comparisons between measured irradiance fields for a field of cumulus
clouds, and irradiance fields calculated based on large eddy simulations of
these clouds;
2. calculations of the relative contributions of the microphysical and
macrophysical responses to an aerosol perturbation for modeled cloud
fields;
3. demonstrations of how sensitive the representation of aerosol-cloud
interactions is to the representation of entrainment-mixing, and;
4. simulations of the transition from closed cell convection to pockets of open
cells provide an example of how aerosol, through its effect on
precipitation, can very effectively change radiative forcing;
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1. Comparison between Model and In-situ Observations
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Conclusions

1. Statistical sampling of shallow cumulus allowed comparison with LES
output. Good comparison for LWP, drop concentration, updraft
Irradiance field below cloud compares well provided aerosol between
clouds is accounted for.

2. In small cumulus, microphysical responses to aerosol perturbations may
counteract morphological responses (cloud fraction, LWP). This reduces
indirect effect response and albedo susceptibility may be non-monotonic.

3. Drizzle in stratocumulus is shown using LES fo result in the formation of
open cellular structure.

4. LWP is shown fo decrease with increasing aerosol in non-precipitating
stratocumulus as a result of an evaporation-entrainment feedback

Susceptibility calculations based on 3-D RTM for LES
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Aerosol Effects on Cloud Morphology via Drizzle

low aerosol, drizzie high aerosol, no drizzie
[Ciosed-ceil
Albedo ~ 0.6

| (nen-precipitating)

Time
At~ 60 min

Onset of
drizzle
resulls in
transition

Drizzle transforms closed cellular convection to open cellular convection

4. Sensitivity of Aerosol-Cloud interactions to Entrainment-Mixing: LWP
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