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Importance of Aerosols I

• Directly impact Earth’s radiation budget by scattering 
and absorbing solar radiation and by interacting with 
clouds

• Offset (or add to) radiative forcing from greenhouse 
gases

• Contribute largest uncertainty to total radiative forcing 
estimate

• Adversely affect human health
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Importance of Aerosols II

• Aerosol vertical distribution crucial in determining area 
impacted by them
– aerosols transported to the free troposphere or stratosphere will be 

horizontally transported over a large distance, impacting large regions
– aerosols confined to the boundary layer are removed quickly by rain.

• Aerosols and their vertical distribution also impact 
remote sensing observations by varying photon path 
length
– observations of atmospheric trace gases or surface parameters such 

as ocean color need to be corrected for aerosol effects
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Decadal Survey Designated Observable

• QUESTION C-2. How can we reduce the uncertainty in the amount of future warming of the Earth as a function of fossil fuel 
emissions, improve our ability to predict local and regional climate response to natural and anthropogenic forcings, and reduce the 
uncertainty in global climate sensitivity that drives uncertainty in future economic impacts and mitigation/adaptation strategies?

• QUESTION C-5. A. How do changes in aerosols (including their interactions with clouds which constitute the largest uncertainty in 
total climate forcing) affect Earth’s radiation budget and offset the warming due to greenhouse gases? B. How can we better 
quantify the magnitude and variability of the emissions of natural aerosols, and the anthropogenic aerosol signal that modifies the 
natural one, so that we can better understand the response of climate to its various forcings?

• QUESTION W-6. What processes determine the long-term variations and trends in air pollution and their subsequent long-term 
recurring and cumulative impacts on human health, agriculture, and ecosystems?

• QUESTION C-3. How large are the variations in the global carbon cycle and what are the associated climate and ecosystem 
impacts in the context of past and projected anthropogenic carbon emissions?
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Techniques for ALH Retrieval

• Limb/occultation: OMPS, SAGE

• Stereo photogrammetry: MISR, POLDER (HARP-2, SPEXone, 
3MI, MAP)

• UV: OMI, GOME, GOME-2, GEMS, TEMPO, OCI, EPIC

• Infrared: MODIS, GOES

• Oxygen bands
❑ LEO: MERIS, TROPOMI, SCIAMACHY, OCO-2
❑ GEO: GEMS, TEMPO
❑ L1: EPIC
❑ Ground-based: CLARS
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• Multi-angle SSA, phase function

• Multi-wavelength            AOD, Angstrom exponent

• Polarization   spherical/non-spherical; aerosols/surface

• Hyperspectral      vertical distribution

Synergies in Aerosol Remote Sensing
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• Multispectral/hyperspectral imagers
❑ High spatial/spectral resolution
❑ TEMPO, ABI
❑ GEMS, AHI

• Multiple views from different sensors
❑ GOES-R, TEMPO
❑ GeoXO

• Multiple collocated sensor classes
❑ PMAp: GOME-2, IASI, AVHRR
❑ MAP: 3MI, UVNS, IASI-NG, METimage

Examples of Synergies
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CEOS AC-VC Aerosol Working Group
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