Interannual variability and trend analysis of atmospheric formaldehyde in boreal autumn over recent decades
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investigates regional sources influencing its interannual variability (IAV) and trends | V4 — obs
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Instrument (OMI) on NASA's Aura satellite, simulations from the NASA Goddard | + an improved radiative transfer model "
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RefD1 reproduces the observed spatial variations in CH,O, but with notable | ¢ GMI chemistry, GOCART aerosol and an artificial stratospheric O tracer (StatO,). °
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. RefD1 reproduces the observed IAV over eastern China and South America. * Biomass burning emissions are from CMIP6 harmonized emission inventory (1980-2015) and . Mf)del ove:restimates thfe observed CH,O over Northern Africa and Southeast US,
GFED4 (2016-2017) might having too much isoprene.

ii. Isoprene plays an important role in controlling the IAV of CH,O over most
regions, except in Indonesia, where VOCBB (VOCs from biomass burning)
dominates and correlates with the El Nino-Southern Oscillation (ENSO).

iii. VOCBB is another crucial factor in three biomass burning regions.
iv. ENSO shows a minor negative impact on IAV over Northern Africa and South

» Biogenic emissions through online calculation with Model of Emissions of Gases and * The correlation between detrended time series (rlAV) increases in eastern China,
Aerosols from Nature (MEGAN). northern Africa, South America.
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« ENSO has a minor and negative impact on IAV over northern Africa and
South America. It positively correlates to VOCBB over Indonesia, to
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The notable increase of TCO over China is likely driven by the increase of
VOCs, reflected by the positive trend in CH,0.

 Isoprene leads to a positive trend in simulated CH,O over South America,

MLR analysis from 2005 to 2018 during boreal autumn (SON) over six selected regions. despite a negative V_OCBB trend in the_ re_gion. _ _
VOCs: The sum of CH,0, C,H,0, C,H., and higher alkenes, C,Hg, C;Hs, C,H.o, C,H,O. « Sources other than isoprene, VOC emissions, and ENSO impact simulated

Key questions: _ o _ » Excluding TS in the MLR due to its high correlation with isoprene in the model. trends in the Southeast US, India and Northern Africa.
* What are the spatial-temporal variations of atmospheric « Excluding ENSO in regions where it is highly correlated with VOCBB (Indonesia) or
CH,0? isoprene (India and southeast US). ’é
 What are the key factors influencing interannual variations and * Bo: Trend term. MORCAN
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