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Problems with the AAE approach:
1. Assumes that all absorbers are externally mixed.

2. Uses AAE for BC is much lower than our traditional value of AAEgc = 1.
3. It does not account for the variability in the AAE of dust (O to 3.5).




Main Points

. All aerosols are always internally mixed in the AERONET
retrieval.

. AAE = 0.5 can not represent BC in the AERONET database,
unless dk/dX\ > O for BC.

. The AAE of dust can be anything (~0 to 3.5).
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If the atmosphere looks like this... AERONET uses an internal mixture
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Repurcussions:
» All BC is internally mixed. Always!

* BC absorption contained in a small percentage of particles is redistributed to all
particles in both fine and coarse modes.

» We can't use complicated morphologies to explain AERONET AAE (i.e, fractals, or
even core-shell).

» Single scatter albedo <1. Always!
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AAE calculations for with spectrally invariant k (i.e., dk/d\ = 0)

AAE for spectrally invariant k
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AAE < 1 requires spectrally variable k for small particles
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Main Points
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What about spectrally variable imag indices (i.e., dk/dA # 0)

BC: AAE =1 for

dk/dA =0 [small particles.

dk/d\ < 0
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What about spectrally variable imag indices (i.e., dk/dA # 0)

BC: AAE =1 for
dk/dA =0 gmall particles.

" dk/d\ < 0
‘Wide range of dk/dA

C-l"‘) M Hematite: AAE > 1.
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The goethite fraction of iron oxide in dust varies from 0.4 to 0.7
(Lafon, JGR 2006; Shi, Aeolian Res, 2012).




AAE for dust can be anything
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AAE for dust can be anything
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Conclusions

- AERONET AAE and AAOD are computed from size and refractive index!
 External mixture assumption of AAE approach is inconsistent with AERONET retrievals.
* The value of AAEgc = 0.5 is inconsistent with the Bond (2013) definition of BC.

* AAE < 1 can be caused by coarse mode particles or dk/d)\ > 0, but not carbon particles.
« Coming soon to ACPD!
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Clearly, AAE < 1 does not represent carbonaceous aerosol in Africa

West Africa, AAE <=1

Symbols indicate that
86% of the fvf are less than 0.2,
56 7% of the dp are greater than 0.2,
and 94% of the AE are less than 1.0.
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