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Our fundamental question: why does biomass-burning aerosol over the southeast
Atlantic possess such a low single-scattering albedo compared to other regions?
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And: do aging processes contribute?



Pro: we have data (aerosol composition, black carbon, optical properties)

Con: we never sampled close to a fire (no Lagrangian tracking; can only indirectly infer fire source

characteristics)
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Figure 2. Terra MODIS Above Cloud Aerosol Optical Depth (Meyer, 2015) for September 2016 overlaid with the tracks of the 6 flights

selected for this study. Locations of the profiles shown in Figs. 10- 11 are indicated with red diamonds. ST=Sao Tome; WB=Walvis Bay: Redemann et aé,()i‘l)‘:l kcl!oe’i ;7'5;”19:1:;?’-21/1507-2021
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Modified combustion efficiency (MCE) values>0.975 indicate
flame-efficient, dry, grass-dominated conditions.

Korontzi et al. 2003; Southern African Fire-AtmospheRre research Initiative SAFARI-92; JGR 1996 special issue

=> relatively high black carbon, low carbon monoxide efficiencies
=> |essened production of organic aerosols
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Miombo woodlands the primary vegetation
type: the grass burns first
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We use BC:CO to select for aerosol of similar composition at the fire source
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9/24/2016: only flight indicating loss of OA as chemical aging
continues, reducing SSA - 0.89 to 0.865
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Two distinct smoke plumes: both directly advected from miombo woodland-
grassland source regions.

upper smoke plume: faster zonal winds, less aged (by ~1 day)
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Continued coagulation. Genuine volume/OA loss* - with chemical aging
marker f44 consistent w SSA reduction from 0.89 to 0.865
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*overall little thermodynamic repartitioning with height, in contrast to CLARIFY



CLARIFY* measurements at Ascension report proportionately more
BC; yet larger particles, higher MACs & slightly more volatile aerosol

—~— CLARIFY this study
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Greater volatility at ASI also indicated in Dang et al., 2022
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Consistent w thicker coatings generating more lens absorption during
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*August 17-September 7, 2017



One flight overlapping w CLARIFY is consistent w thisol,,_"'*
comparison - even after controlling for BC # fraction
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Summary:
most of SSA variability (0.85-0.87) explained by BC fraction at emission
Evidence of net OA loss with age in one flight w/ constant BC:CO
Intriguing difference between ORACLES-2016 and CLARIFY-2017 also

seen in 8/31/2017 oracles flight, no robust explanations yet
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