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Cloud albedo effect: -0.9 W m−2 (Lohmann et al., ACPD, 2009)
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IAE in the IPCC AR4 transient simulations

Storelvmo et al., GRL, 2009
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IAE in the IPCC AR4 transient simulations

1.3 W m−2 of the 2.2 W m−2 spread in present-day shortwave forcing can

be explained by these different methods to predict cloud droplet number

from sulfate aerosols

Storelvmo et al., GRL, 2009
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Comparison with observations

Storelvmo et al., GRL, 2009
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Aerosol-cloud interactions from satellites

Breon et al., Science, 2002; courtesy: Johannes Quaas
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Aerosol-cloud interactions from satellites

Quaas et al., JGR, 2004
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Estimate from satellite data

Quaas et al., JGR, 2008
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Quaas et al., ACP, 2009
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Quaas et al., ACP, 2009
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Second indirect aerosol effect

Quaas et al., ACP, 2009
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Scaled forcing estimate

Quaas et al., ACP, 2009
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Relationship total cloud cover - AOD

Quaas et al., ACPD, 2009
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Conclusions

I The cloud droplet number conc. - AOD relationship is better

captured over the oceans

I Second indirect effect in terms of autoconversion yields a too strong

liquid water path - AOD relationship

I Scaled forcing estimate:
I Clear sky (direct effect): -0.4±0.2 W m−2

I Cloudy sky (indirect effect): -0.7±0.4 W m−2

I The cloud cover - AOD relationship is mostly attributable to aerosol

swelling
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Needs

Lohmann et al., BAMS, 2007
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