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 Aerosol physical and chemical properties 
and their interactions with clouds 
◦ Complex  
◦ Present large uncertainties in forcing when 

estimating climate change 
 Investigate two issues involving absorbing 

aerosols: 
◦ Various types of and their physico-chemical 

properties 
◦ What influences do they have on cloud 

properties? 
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3 Courtesy of NASA World Wind Software (http://worldwind.arc.nasa.gov/index.html) 



Xianghe – bimodal 
distribution 

Taihu – bimodal 
distribution Mukdahan – bimodal fine mode 

dominant distribution 

SACOL – bimodal coarse mode 
dominant distribution 
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 (a) AOD spectral dependence (AE) 
◦ SACOL – weakest (coarse mode 

dominant) 
◦ Mukdahan – strongest (fine mode 

dominant) 
◦ Taihu and Xianghe – intermediate 

(mixture of fine and coarse modes) 

 (b) AAOD spectral dependence 
(AAE) 
◦ Mukdahan – nearly linear (BC and 

weak absorbing OC) 
◦ Xianghe/Taihu – strongest (BC and 

strong absorbing OC + mineral dust) 
◦ SACOL – strong in visible, weak in 

near IR (mineral dust) 

 (c) Ratio of absorptive to 
extinctive AOD or ωoabs 
 Can better separate aerosol type at 

the four sites 
 Increasing absorption with 

wavelength (biomass) 
 Decreasing absorption in near IR 

with wavelength (mineral dust) 
 Strong absorption in visible, weak 

in near IR (pollution) 

log slope = AE 

log slope = AAE 
* Note the overlap 
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Clusters represent seasonal 
combinations of aerosol types 

Less absorbing and more coarse 
mode than at Xianghe and Taihu 

Dominant biomass burning  
aerosols with different pre- and 
post-monsoon characteristics 
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7 Courtesy of NASA World Wind Software (http://worldwind.arc.nasa.gov/index.html).  Inset image 
provided by NASA EOSDIS Worldview (http://earthdata.nasa.gov/labs/worldview) 



Discussion – Five Selected Cases plus 23 June 2010 case 
•Bimodal volume aerosol size distribution shows the dominant aerosol size during 
each case. 

• 10 July 2009 and 9 May 2010 – strongest coarse mode dominance. 
• 13 May 2010 and *23 June 2010 – strongest fine mode dominance. (*No 

AOS data) 
• 7 September – 8 September 2010 – contributions from fine and coarse 

modes. 
•Spectral dependences illustrate possible mineral dust (weak), pollution type 
aerosols (moderate), and biomass burning (strong). 8 



• Case I aerosols 
identified as 
mineral dust 

• Weak σsp spectral 
dependence, low 
FMF (<20%) 

• Strong σap spectral 
dependence 

• Decline in CCN 
number 
concentration 

• Cases II and III 
aerosols identified 
as volcanic ash and 
biomass 
burning/pollution 
mixture 

• Moderate to strong 
σsp and σap spectral 
dependences, FMF 
from 40-70% 

• Strong correlation 
between CCN and σsp 

• Sulfate content 
• *No absorption 

data for 13 May 
2010 

• Cases IV and V 
aerosols identified as 
complex mixtures of 
mineral dust, 
biomass burning, and 
pollution 

• Moderate σsp and σap 
spectral 
dependences, FMF 
from 40-60% 

• Weak correlation 
between CCN and σsp 

• Weaker correlation 
with Case V (more 
mineral dust 
influence) 

9 



Sea Salt 

Mineral Dust 

Volcanic Ash 

Pollution 

Sea Salt 

Mineral Dust 

Pollution 

Mineral Dust 

Unknown 
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 Several aerosol plumes identified as containing mineral 
dust, volcanic ash, pollution, and biomass burning by the 
Logan et al. (2013a) method.   

 The CCN number concentration was affected by the 
presence of these aerosols. 

 Changing synoptic meteorological patterns were 
responsible for the source regions of the aerosols. 

 Utilize more cloud microphysical properties in order to 
determine how different types of aerosols influence cloud 
development in both marine and continental settings 
(e.g., new ARM-ENA and ARM-SGP sites). 
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Aged Dust/ 
Sea Salt 

Fresh Dust 

Volcanic 
Ash 

Pollution/ 
Aged Biomass 
Burning 

Pollution Dust/ 
Pollution 
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AMF-Azores 
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