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Objectives: 
 

- To conduct detailed calculations of the phase partitioning behavior of fresh smoke emissions, 
including consideration of the evolving aerosol size distribution, with a view toward 
understanding conditions under which secondary organic aerosol (SOA) precursors become 
available for oxidation. 
 

- To use the same framework to compute the potential phase partitioning behavior of oxidation 
products, to improve understanding of their potential impacts on PM 2.5 concentrations. 
 

- To apply findings to improve understanding of how phase partitioning and its timescales may 
lead to potential artifacts in smog chamber experiments that seek to quantify the SOA-
formation potential of biomass burning emissions, with the goal of providing corrected yields for 
current emission inventories and suggestions for improved experimental design. 

 
Proposed deliverables: 
Dataset 
Conference presentations 
Refereed publications 
Website 
Annual and final reports 
 
Status of data collection and analysis 
Complete 
 
Status of deliverables/findings 
Complete 
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Status of metadata/datasets 
Complete 
 
Notes/interesting findings 

- In chamber experiments, the chamber walls rapidly absorb precursors to SOA formation in 
biomass burning emissions. Thus, traditional smog chamber experiments underestimate the 
formation of SOA by as much as a factor of three. 
  

- Simulations suggest that prescribed fire and wildfire have different types of impacts on air 
quality. Although thick smoke plumes have high organic aerosol (OA) concentrations, production 
of SOA is limited by the rate at which evaporation of precursors occurs and hence SOA 
formation represents a relatively small factional enhancement of total OA. In contrast, emissions 
from smaller fires dilute more rapidly and engage more vigorous production of SOA. 
 

- Simulations imply that observational field studies should report absolute mass concentrations as 
well as estimates of fire size and dilution rates, in order to put observed emission rations into 
proper context. 

 
Future work: 
Some uncertainties that should be addressed by the modeling community include:  refinement of smoke 
volatility distributions, especially as a function of fuel type; identification of aerosol precursors and their 
properties; and improved chemical mechanisms leading to the formation of SOA. The observational 
community should consider revised strategies and new analysis procedures to enable further progress in 
the interpretation of field data.  
 
Final recommendation 
Project is complete 


