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Organic aerosol contributes substantial mass fractions of submicron aerosols

Organics   
Sulfate   
Nitrate 
Ammonium   
Chloride

Zhang et al. (2007)Atmospheric Chemistry Observations and Modeling Laboratory



Secondary organic aerosol (SOA) is accounting for 63 – 95% of the total OA 

≒ Secondary organic aerosol (SOA)

≒ Primary organic aerosol (POA)

Zhang et al. (2007)



Organic aerosol is also important in terms of the Earth’s radiation balance

Heald et al. (2014)



SOA scheme not only affects SOA burden, but POM (or POA) and BC in CESM2

CAM SOA CAM-chem SOA

Primary organic matter (POM) and Black 
carbon (BC) increased by ~20% when 
using the simplified SOA scheme 
compared to the VBS scheme 
(Tilmes et al., 2019)

Atmospheric Chemistry Observations and Modeling Laboratory

Goal of this study

(1) Consistent SOA concentrations 
between CAM and CAM-chem (and 
WACCM)

(2) Consistent BC and POM 
concentrations between CAM and 
CAM-chem (and WACCM)

(3) Consistent radiation fields between 
CAM and CAM-chem (and WACCM)
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Seasonalities and vertical distributions of SOA, BC, and POA (or POM) in 2013 (nudged)

1-year simulation with T, U and V nudged to MERRA2



Spatial distributions of SOA at ~100 hPa

1-year simulation with T, U and V nudged to MERRA2
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Spatial distributions of SOA at ~500 hPa

1-year simulation with T, U and V nudged to MERRA2

µg m-3

µg m-3



Spatial distributions of BC and POA at ~100 hPa and ~500 hPa
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Zonal averages of the radiation difference in 2013 between CAM and CAM-chem

1-year simulation with T, U and V nudged to MERRA2
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(LWCF)(SWCF)



Historical run results (1850s and 2000s) - Aerosol burdens

• Same conclusion for historical simulations
🡪 More consistent results are obtained with the 
new SOA scheme in CAM

SOA

BC POA

Historical simulations



Zonal averages of the radiation (SW + LW) difference in historical runs between CAM and 
CAM-chem

Shortwave flux at the top of the model (FSNT) Longwave flux at the top of the model (FLNT)

Shortwave + Longwave flux at the top of the model (FSNT + FLNT)

Global mean (2000 -1850)



With the new SOA scheme, more consistent temporal and spatial 
distributions of SOA, BC, and POA have been obtained.
With the new SOA scheme, more consistent temporal and spatial 
distributions of SOA, BC, and POA have been obtained.

Compared to CAM-chem, the high bias of radiative flux in the Arctic 
region is significantly reduced for both nudged and free-running CAM 
simulations with the new parameterization.

Compared to CAM-chem, the high bias of radiative flux in the Arctic 
region is significantly reduced for both nudged and free-running CAM 
simulations with the new parameterization.

Summary

Organic aerosols represent a significant fraction of aerosols in 
the atmosphere and are important for Earth's radiation balance.
Organic aerosols represent a significant fraction of aerosols in 
the atmosphere and are important for Earth's radiation balance.

The new simplified SOA scheme has been developed for the consistent 
aerosol and radiation fields between CAM and CAM-chem, without 
adding much computational cost. 

The new simplified SOA scheme has been developed for the consistent 
aerosol and radiation fields between CAM and CAM-chem, without 
adding much computational cost. 



Thank you!


