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Scattering &  Unperturbed Increased CONC Drizzle Increased cloud height
absorption of cloud (constant LWC) suppression. (Pincus & Baker, 1994)
radiation (Twomey, 1974) Increased LWC (Albrecht, 1989) (Ackerman et al,, 2000)

Twomey effect

(Adapted from IPCC, 2007)
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Radiative forcing of climate between 1750 and 2005
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(Adapted from IPCC, 2007)
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Large uncertainty in aerosol
indirect effects

Aerosol-cloud parameterization in
general circulation models
(GCMs) =>unable to resolve

cloud processes explicitly

High-resolution 2D/3D Large-
eddy simulation and cloud-
resolving models have used either
interactive or fixed SSTs, not both.

What are the differences between
using interactive or fixed SSTs
with the same model?
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Model Descriptions

* System for Atmospheric Modeling (SAM6.8)
e 10-m slab ocean model
e 2-moment cloud microphysics (Morrison 2005)

* Interactive radiation (RRTM), surface fluxes



Experimental Design
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Aerosol Effects on Clouds

Cloud Fraction-ISST Water Path-ISST

Fractional Change (%)
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cloud » Fail to apply the Albrecht effect in
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Conclusion

Indirect aerosol effects by increasing marine CCN counts to lower

levels than continental levels can substantially alleviate the warming
effect by doubling CO,

Increasing CCN reduces LWCF but enhances SWCF

Opposite sign of feedback in surface precipitation between interactive
and fixed SST cases



