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Concentrations of air pollutants in urban areas have strong spatial heterogeneities​
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Particulate matter pollution has more complexities in physiochemical properties 
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Particulate matter pollution has more complexities in physiochemical properties 
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Bulk mass-based filter measurements may not be sufficient to capture complexities
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What are the spatial patterns of PM exposure 
in different particle metrics? 
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Overview of the sampling location---Pittsburgh PA
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Overview of the sampling location---Pittsburgh PA
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Traffic+restaur

Spatially variable emission sources



Conduct repeated mobile sampling in Pittsburgh to map PM pollution
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Single-particle mass spectrometry resolves individual particle’s composition and source
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Single-particle mass spectrometer
• Bulk PM1 mass and composition
• Individual particle’s size and composition
• Count individual particles (50-1000nm)

ion fragments of particles  source

Background

Traffic

Cooking



x103

Total mass concentration is relatively uniform

wind
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Total mass concentration is relatively uniform, but number concentration 
varies drastically

wind
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Urban emissions also affect particle mixing state (i.e. distribution of chemical 
species within a particle population) 

wind
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Mixing state metric χ  

Downtown

more internally mixed

more externally mixed

Chemical species include organics, nitrate, sulfate, chloride, black carbon



Land-use regression modeling to predict source-resolved particle number 
concentration and mixing state

total R2: 0.58 total R2: 0.67 total R2: 0.63
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200 m x 200 m resolution
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Mass exposure includes uniform background particles
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Mass exposure is dominated by background particles
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Number exposure also includes relatively uniform background particles
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Number exposure is dominated by primary particles with high variability

x 103
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High concentration exposure also correlates with external mixing
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Conclusions
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