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UFP, NOx, BC, and CO derive from a common source -  vehicular emissions -  they are typically 

highly inter-correlated.  

 

Air Pollutant Gradients Near Highways 

Several recent studies have shown that sharp pollutant gradients exist near highways.  Shi et al. 

[6] measured UFP number concentration and size distribution along a roadway-to-urban-

background transect in Birmingham (UK), and found that particle number concentrations 

decreased nearly 5-fold within 30 m of a major roadway (>30,000 veh/d).  Similar observations 

were made by Zhu et al. [7,8] in Los Angeles.  Zhu et al. measured wind speed and direction, 

traffic volume, UFP number concentration and size distribution as well as BC and CO along 

transects downwind of a highway that is dominated by gasoline vehicles (Freeway 405; 13,900 

vehicles per hour; veh/h) and a highway that carries a high percentage of diesel vehicles 

(Freeway 710; 12,180 veh/h).  Relative concentrations of CO, BC, and total particle number 

concentration decreased exponentially between 17 and 150 m downwind from the highways, 

while at 300 m UFP number concentrations were the same as at upwind sites.  An increase in the 

relative concentrations of larger particles and concomitant decrease in smaller particles was also 

observed along the transects (see Figure 1).  Similar observations were made by Zhang et al. [9] 

who demonstrated “road-to-ambient” evolution of particle number distributions near highways 

405 and 710 in both winter and summer.  Zhang et al. observed that between 30-90 m downwind 

of the highways, particles grew larger than 0.01 um due to condensation, while at distances >90 

m, there was both continued particle growth (to >0.1 um) as well as particle shrinkage to <0.01 

um due to evaporation.  Because condensation, evaporation, and dilution alter size distribution 

and particle composition, freshly-emitted UFP near highways may differ in chemical 
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