Supplementary information:

Correlation coefficients of OA estimate and GC OA v.s SEARCH OA
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Figure S1. The correlation coefficients of the linear regression between OA estimate case
1 (blue) and GEOS-Chem OA (red) vs. SEARCH OA for June, July and August 2008-
2013.
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Figure S2 (a) A scatter plot of OA vs. HCHO for SEAC'RS non-biomass burning data
colored by altitude. (b) A scatter plot of OA vs. HCHO for KORUS-AQ data colored by
altitude.
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Figure S3

(a) SEACRS flight track that sampled the Rim Fire plume on August 26, 2013, color-
coded with HCHO mixing ratios measured by ISAF. The sampling flight track was
parallel to wind direction with an average wind speed of 4 ms™'. The plume transport time
from the source to the furthest sampling location shown was about 20 hours from wind
speeds and distance (b) The time series plot of HCHO (red), OA (green), the ratio of OA
to HCHO (blue), and altitude (gray) of the plume sampled by the flight track.



