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Å Biomass burning accounts for 50% of the annual mean total carbon  
aerosol mass concentration in the US. 
 
 
 
 
 
 
 
 
 
 
 
 

Å W ï 80% TC from wildfires  

Å NE ï 50% TC from transport from Canadian wildfires  

Å SE ï 50% TC from prescribed fires  

 

IMPROVE (2001-2004)  

Background: biomass burning in the US 

[Modified from Park et al., 2007]  



Background: biomass burning 

ÅSmoke é 

ïConsist of ~50-60 % OC and ~5-10 % EC 

ïEfficiently scatter and absorb solar radiation  

ïCan serve as cloud condensation nuclei (CCN), given 
adequate updraft velocity 

ï Is a potentially important source of ice nuclei (IN)  

Å Important players:  

ï Fuel type  

ï Fuel moisture content  

ïCombustion efficiency 

ïEnvironmental conditions  

ïDilution/aging  

[Reid et al., 2005; Pɧsfai et al., 2005]  



Background: IN  

[DeMott et al., 2010]  Typical [IN] < 10 L -1 
 at -30oC 
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Field project description ï Georgia 

Å Fuel: wiregrass and longleaf pine needles and underbrush 

Å Acres burned: 250-470 each day 

Joseph W. Jones Ecological Research Center 
Sampling dates: March 08-15, 2011 

View of fire near sampling site on March 15  
(courtesy of Paul DeMott)  



Field project description ï Colorado 

CSU Foothills Campus 
Sampling dates: May 15-21, 2012 (Hewlett)  

June 11-13 , 2012 (High Park) 

Å Fuel: ponderosa pine timber, grass, and shrubs 

Å Total acres burned: 7,700 (Hewlett); 87,000 (High Park)  
[Klett  et al., 2008]  



Instrumentation - summary 

GA CO 

CFDC [IN], [dp>500 nm] 

CPC [CN] 

TEOM particle mass concentration 

TEM single particle chemical analysis 

Hi-Vol bulk chemistry 

CO [CO] 

= Instrument deployed 

= Instrument deployed but not analyzed 



Instrumentation - CFDC 

Å Aerosol enters chamber -upstream impactor   
removes particles > 2.4 ȉm  

Å Aerosol enters a supersaturated growth region 
where special particles nucleate and freeze 

Å Droplet evaporation region  

Å OPC counts particles based on size 

 

 

 

 

 

 

 

 

Å Particles > 2.9 ȉm are collected on a grid for 
post analysis 

Size  

~1.1 cm 


