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Abstract 12 

The differences in PM2.5 concentrations between two relatively close stations, one situated near a 13 
major highway and the other much more distant were used to develop a protocol for determining 14 
the impact of highway traffic on particulate matter concentrations at the roadside. The roadside 15 
station was <15 m away from the edge of a major highway while the other was located ~170m 16 
away. The roadside station contains a suite of continuous instrumentation capable of near-real-17 
time speciation of PM2.5. The particulate matter difference, formally termed the PM2.5 imbalance 18 
was arbitrarily defined as a case wherein |Near-road PM2.5 - Far from road PM2.5|/Near-road 19 
PM2.5 ≳50%. Of interest was the variation of multi-time factors based on ME2 analyses of the 20 
speciation data from the roadside station during these imbalance events. Of the 7 mass-21 
contributing ME2 factors, a black carbon factor was determined to be the major cause of the 22 
PM2.5 imbalance and was especially dominant for the case when PM2.5 concentrations at the 23 
roadside station were greater than the farther-station PM2.5. The black carbon concentrations 24 
observed during these specific events were further regressed against other traffic-related and 25 
meteorological parameters with two nonlinear optimization algorithms (generalized reduced 26 
gradient and rules ensemble) in our attempts to model any potential relationships. It was 27 
observed that the traffic counts of heavy duty vehicles (predominantly diesel-powered) 28 
dominated the relationship with black carbon while contributions from light duty vehicles were 29 
negligible during these [PM2.5]Roadside > [PM2.5]Farther events at the roadside station. This work 30 
details the most critical ways that highway traffic can contribute to local ambient PM2.5 31 
concentrations that commuters are exposed to and will be important in informing policies and 32 
strategies for particulate matter pollution reduction. 33 
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