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Project Background
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MOTIVATING QUESTION

What emission sources drive the 
distribution and dynamics of NO2 
concentrations in Chicago?

RESEARCH QUESTION

Are there associations between 
landuse and OpenAir Chicago NO2 
concentrations? 



Temporal Feature 
Engineering

PCA & Hierarchical 
Clustering

Independent Land Use 
Testing



Completeness is defined 
on an hourly basis (any 
data in that hour counts as 
a complete hour). 
Numbers indicate the 
percentage of hours in a 
month that had data.

Data Completeness



Distribution of sensor-level mean 
NO₂ concentration by temporal 
cluster, ranked by mean 
concentration. 

Cluster (ranked by mean NO2)

OpenAir Sensor Clusters
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There are associations between OpenAir 
Chicago sensor NO2 measurements and 
landuse categories with high emissions



Study Limitations

• Uncertainty in low-cost sensors
• Meteorological effects were not considered
• Cluster silhouette width
• Sensor data completeness
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