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Aerosol backscatter profiles relative to cloud top for clear sky periods
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Aerosol backscatter profiles relative 
to cloud top for clear sky periods

OLI tethered balloon aerosol 
concentrations
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↑    Radar Reflectivity ↑
↓    Aerosol Concentration ↓

OLI ASCOS SMT
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LES simulations, 
RAMS 

Three Cases: 
OLI, ASCOS, 

SMT

Double-moment 
cloud and 

aerosol physics

Removed all 
aerosol after 
cloud spin up

Gives us the fastest possible 
cloud dissipation time
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ASCOS
• Simulated 

dissipation is 
about 2-6 hours

• Simulated 
dissipation is 
slower than 
observed for OLI 
and SMT

• In ASCOS, 
where simulated 
and observed 
LWP dissipation 
is similar, cloud 
structures differ
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ASCOS Field Campaign (remote Arctic)

12 hours

3-800 nm aerosol conc. drops to 10/cm3

50-800 nm aerosol conc. drops to 2/cm3



Aerosol 
decreases in 

the boundary 
layer only

Aerosol 
decreases 

everywhere

Tong 2019, MS Thesis

ASCOS case

12 hours 12 hours



Tong 2019, 
MS Thesis

Aerosol 
decreases 

in the 
boundary 
layer only

Aerosol 
decreases 

everywhere

Droplet 
concentration 

(#/kg)

IWC (g/kg)



Aerosol 
decreases in 

the boundary 
layer only

Aerosol 
decreases 

everywhere

Tong 2019, MS Thesis

Radiative cooling rate (K/hr)

Droplet 
concentration
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• Decreasing aerosol above BL top appears to be more common than 
increasing, but aerosol inversions do occur frequently

• Seems unlikely to be common, but clouds are very sensitive to low aerosol 
concentrations 

• Appears to be driven primarily by drizzle production, not glaciation

• BL aerosol sets mean in-cloud droplet concentrations
• FT aerosol modulates cloud top droplet concentration, may have 

important feedbacks to cloud dynamics through feedbacks to radiative 
cooling rates
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