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Organic aerosol contributes substantial mass fractions of submicron aerosols
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SOA scheme not only affects SOA burden, but POM (or POA) and BC in CESM2

Table 5 CAM SOA CAM-chem SOA
Aerosol Burden Separated Into Different Modes, Preindustrial Conditions ) )
Primary organic matter (POM) and Black
SOA WACCM6-SOAG WACCM6-VBSext Difference I Rel diff (%) CarbO;y(B g) increased éy 230/ when
~ 0
Burden (Tg) 0.915 0.791 0124 | 13.53 Using the simplified SOA scheme
Accumulation 0.907 0.785 0.123 13.51 g p
Aitken 0.008 0.007 0.001 7.88 cqmpared to the VBS scheme
Burden (Tg) (<500 hPa) 0.526 0.421 0.105 19.95 (Tilmes et al., 2019)
| pOM | WACCM6-SOAG WACCM6-VBSext Difference Rel diff (%)
Burden (Tg) 0.517 0.405 0.112 21.60
Accumulation 0.280 0.308 —-0.028 -10.11 Goa| Of thlS study
Primary carbon 0.237 0.097 0.140 59.00
Burden (Tg) (<500 hPa) 0.402 0.323 0.079 19.72 . :

IBC | WACCM6-SOAG WACCM6-VBSext Difference | Rel diff (%) (1) gotnSISterg:I\SI) A %Ogcfl\r/]ltra; Ions 3
Burden (Tg) 0.051 0.042 0.009 | 17.68 etween an -chem (an
Accumulation 0.029 0.032 -0.003 -11.41 WAC C M )
Primary carbon 0.023 0.010 0.012 54.70 (2) Consistent BC and POM

[ sos | WACCM6-SOAG WACCM6-VBSext Difference Rel diff (%) CAM-chem (and WACCM)
Burden (Tg S) 0.512 0.515 -0.003 | —0.67 _ o _
Attt 0.330 0.353 _0.022 ~6.75 (3) Consistent radiation fields between
Aitken 0.019 0.017 0.002 8.71 CAM and CAM-chem (and WACCM)
Coarse 0.163 0.145 0.017 10.59
Burden (Tg S) (<500 hPa) 0.089 0.088 0.001 1.00

C R Atmospheric Chemistry Observations and Modeling Laboratory




Secondary organic aerosol (SOA) in CAM and CAM-chem
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Secondary organic aerosol (SOA) in CAM and CAM-chem
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Secondary organic aerosol (SOA) in CAM and CAM-chem
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Secondary organic aerosol (SOA) in CAM and CAM-chem
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Secondary organic aerosol (SOA) in CAM and CAM-chem
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Secondary organic aerosol (SOA) in CAM and CAM-chem
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Seasonalities and vertical distributions of SOA, BC, and POA (or POM) in 2013 (nudged)
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Spatial distributions of SOA at ~100 hPa
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Spatial distributions of SOA at ~500 hPa
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Spatial distributions of BC and POA at ~100 hPa and ~500 hPa
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Radiation [W m~2]

Radiation [W m~2]

Zonal averages of the radiation difference in 2013 between CAM and CAM-chem
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Historical run results (1850s and 2000s) - Aerosol burdens
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Zonal averages of the radiation (SW + LW) difference in historical runs between CAM and

CAM-chem
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Summary

Organic aerosols represent a significant fraction of aerosols in The new simplified SOA scheme has been developed for the consistent
the atmosphere and are important for Earth's radiation balance. aerosol and radiation fields between CAM and CAM-chem, without
adding much computational cost.
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Thank you!




