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INTRODUCTION DISTRIBUTIONS OF CLOUD AND AEROSOL

Total Aerosol Fraction by Type

GLOBAL RADIATION BUDGET OF EARTH

Globally Averaged Annual ERB [Wm]
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It is important to understand the the radiative budget of the Earth (ERB) UnaeﬁeCt?dy Cg!ougsa
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— Affects global circulations on both large and small time scales P
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— Heating due to cloud albedo (reflection of shortwave (SW) radiation to space) or trapping longwave
(LW) radiation back to the surface.
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CALIPSO only cirrus

The 2B-FLXHR product from CloudSat (L'Ecuyer et al., 2008) can be used to study the

ERB and the distribution of fluxes within the atmosphere, but does not include all
clouds or aerosol.

— Cannot detect all clouds due to interference with ground clutter, or if clouds are below CloudSat’s
minimum detectable signal of -30 dBz.
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Using a combination of CloudSat, CALIPSO, and MODIS, locations of clouds and aerosols
and their properties are identified.
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Aerosols:
2. Clean Continental
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1. Marine 3. Dust

Input new cloud and aerosol properties into radiative transfer model, which outputs

4. Polluted Dust

5.Polluted Continental

6. Smoke
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upwelling and downwelling fluxes and vertical profiles of heating rates.
Time of study from January 2007 — February 2008
Compare fluxes with CERES FLASH Flux data
Find heating impacts and radiative effect of undetected clouds
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RADIATIVE IMPACTS OF CLOUD AND AEROSOLS

*Uncertainties in fluxes are calculated by observing the RMS error differences with CERES
FLASHFlux TOA and surface fluxes, along with estimated uncertainty in the surface albedo and
emissivity. Aerosol error estimates arise from comparisons with studies from the IPCC AR4
report.

Find radiative effect of aerosol

Calculate global average of ERB New Product Heating Rates Difference Cloud Radiative Effect [Wm™?]
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*To represent the diurnal cycle the solar zenith angle is changed every 12 CloudSat bins. This
method will not change the meteorological properties of the atmosphere, but will increase
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(a) Thin cirrus cloud
(c) Precipitating cloud
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