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Take home points

• We can use low-cost sensor networks to monitor local-scale 
variations in air pollution

• Partnering with local communities allows us to communicate 
air pollution data in a way that is relevant and actionable



How much does air pollution vary at the 
neighborhood level?











Adapted from Lenschow et al, 2001



Urban areas have an air pollution “hump” with 
spikes on top of it
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Dense network of fixed sites

N = 48



Dense network of fixed sites Mobile sampling to quantify block by block 
sources and exposure.

N = 48



Dense network of fixed sites

N = 48

Real-Time Affordable Multi-
Pollutant Sensor (RAMP)





On a rooftop pole In a yard (we 
provide the tripod)

On a porch
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There is less traffic in Cranberry than Pittsburgh

CMU: May 2021
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There is less traffic in Cranberry than Pittsburgh
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Cranberry: May 2021

Morning rush hour



The data show the impacts of COVID shutdowns

CMU: May 2021
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CMU: May 2020



The low-cost sensor network lets us examine details 
of certain locations

Tanzer et al, IJERPH, 2019
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PM2.5 spatial variability is largely driven by emissions 
spikes

Downtown/
High traffic IndustrialUrban Background
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PM2.5 spatial variability is largely driven by emissions 
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The fires are impacting air quality across North America

https://www.cnn.com/2021/07/21/weather/us-western-wildfires-wednesday/index.html



32 July 20, 2021

Fires in the western US

Source: fire.airnow.gov



33 July 20, 2021

Smoke plumes reaching 
the eastern US generated 

high concentrations of 
PM2.5

Source: fire.airnow.gov



July 20, 2021https://www.earthcam.com/

Pittsburgh was hazy from high PM2.5 due to fire plumes



The sensor network also captured the impacts of 
wildfire smoke in Pittsburgh

Annual average 
PM2.5 in Oakland 

EPA 24-hr 
standard



We can compare multiple RAMPs to examine the 
interaction of fire smoke with local emissions

FriThuWedTueMonSat Sun

More information:

Urban
Suburban
Industrial



We publish RAMP reports



We publish monthly reports for the RAMP network



We also make data available in real time

environmentaldata.org/

https://esdr.cmucreatelab.org/


Take home points

• We can use low-cost sensor networks to monitor local-scale 
variations in air pollution

• Partnering with local communities allows us to communicate 
air pollution data in a way that is relevant and actionable
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