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Biomass burning aerosols 

 Globally, open biomass burning emits 2800 Gg yr-1 Black 

Carbon (BC) and contributes one-third of the global BC 

budget (Bond et al., 2013). 

 Biomass burning is also a major source of organic aerosol 

(OA), contributing two-thirds of the global primary OA 

budget (Bond et al., 2013). 

Very high variability in the optical and CCN activating 

properties of biomass burning aerosols. 



Agricultural waste in China 
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Active fire hotspot detections 

4th -10th , June 2014 
Field observation 

Biomass burning simulation 

                 in the lab 

Wheat straw burning over North China Plain 



Biomass burning simulation  

Lower moisture content 

Higher moisture content 

Corn straw burning 

Wheat straw burning 



Chemical composition of PM2.5 

moisture content 7% moisture content 33% 

Wheat straw burning  



Particle number size distribution 

Wheat straw burning  



Active fire hotspot detections 

4th -10th , June 2014 
Field observation 
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Physical properties Optical properties Chemical properties 



Chemical and physical properties 



Biomass burning episodes 



Meteorological parameters 



Biomass burning episodes 

Hennigan, et al., 2012 

Growth rate: 3.9 nm/h and 6.5 nm/h 



Chemical composition 

Ambient aerosol 

Primary aerosol 
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Particle hygroscopicity 



Particle hygroscopicity 

Sc 0.2% 0.4% 0.8% 

D50 171±16 nm 118±6 nm 67±3 nm 

kCCN 0.09±0.03 0.06±0.01 0.09±0.01 

kCCN : 0.02-0.8   Petters et al. (2009) 



CCN number concentration  



Summary  

The burst and growth of ultrafine particles 

was observed during the biomass burning 

episode. 

The organics and BC account for 60±10% 

and 18±3% of PM1. 

These ultrafine particles were less CCN 

active.   
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