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The main take-aways:

• September 2016 ORACLES flights capture monthly-mean values (systematic deviations < 30%)

• Models not run in the AEROCOM setup: follow their own protocols 

• Comparison focuses on the free troposphere


• Models tend to place their aerosol layer bottom lower than in observations

• Most models overestimate BC+OA in the offshore boundary layer

• Models tend to overestimate the mean of most smoke quantities (black carbon, CO, extinction) 

closer to the coast, and underestimate them further offshore

• Most models overestimate the secondary organic aerosol mass relative to the black carbon mass, 

and with less skill, indicating model uncertainty in secondary organic aerosol processes.

• Model ambient single-scattering-albedos vary widely (0.83-0.93), compared to in-situ dry values 

centered on 0.86 (humidification impact on scattering is minimal).

• Modeled ratios of extincion/(BC+OA) is typically too low and too spatially-invariant

• The diversity in model biases suggests different model processes are responsible

• No single model is superior to all others in all metrics evaluated
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Observations

Detailed aerosol vertical structure 
measurements


of black carbon, aerosol composition, 
aerosol size,


aerosol optical scattering and 
absorption, CO


goes beyond previous assessments

Based primarily on CALIOP



1-minute mean observations (~7-10km) aggregated into 2-2.5 degree boxes, 

and 3 vertical ranges:  
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HSRL-2 lidar (black) indicates most models place aerosol layer top too low further offshore&at northern 
end,  too high near coast

While most models place aerosol layer bottom too low almost everywhere
Not entirely news - e.g. consistent w/ Das et al. 2017 comparison to CALIOP 

As a result, in general, model aerosol mass, extinctions too small in 3-6km layer



Aerosol optical depth comparisons more variable (than layer thickness); wider range in model values

ER2 HSRL2 (black)

P3 4STAR (black)



Organic aerosol mass often overestimated in lower free troposphere; better agreement in upper 
troposphere compensated by too-low vertical placement

3-6 km

(measurement in black)
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Ratio of extinction to (OA+BC) often too low in the models - attributed to too much organic aerosol

MBL top to 3km



neph+PSAP (black) single scattering albedo of ~0.84-0.86, models vary between 0.8-0.92

3-6 km

MBL top - 3km
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The main take-aways:

• Models tend to place their aerosol layer bottom lower than in observations; overestimate 
aerosol in the boundary layer


• Models tend to overestimate the mean of most smoke quantities (black carbon, CO, 
extinction) closer to the coast, and underestimate them further offshore


• Most models overestimate the secondary organic aerosol mass relative to the black carbon 
mass, and with less skill, indicating model uncertainty in secondary organic aerosol 
processes.


• Model ambient single-scattering-albedos vary widely (0.83-0.93), compared to in-situ dry 
values centered on 0.86 (humidification impact on scattering is minimal).


• Modeled ratios of extincion/(BC+OA) are typically too low and too spatially-invariant


• The diversity in model biases suggests different model processes are responsible


• No single model is superior to all others in all metrics evaluated


