Six years of the Pittsburgh RAMP network:
Lessons learned and where we go from here
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Take home points

* We can use low-cost sensor networks to quantify both chronic
and acute variations in local-scale air pollution

* We can do this because sensors are well calibrated and
characterized

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

Carnegie Mellon University
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Point source and

Stationary sampling sites near roadway plumes
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Real-Time Affordable Multi-
Pollutant Sensor (RAMP)
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Evidence of the urban excess

Zimmerman et al, AAQR, 2019
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Alphasense NO, sensors last about 1 year
Alphasense NO, Sensor Aging Over Time >

Malfunction

Good
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Carnegie Mellon University Li et al, ACS Sensors, 2021



The low-cost sensor network lets us examine details
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PM, . spatial variability is largely driven by emissions
spikes
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Fraction of Measurements

PM, . spatial variability is largely driven by emissions
spikes

within Concentration Range
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We built empirical models of long-term PM2.5
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We quantified the impacts of industrial emissions
and urban sources
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We quantified the impacts of industrial emissions
and urban sources
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Wildfires are another example of acute events

Western wildfire smoke is contributing to New York
City's worst air quality Iin 15 years

By Hollie Silverman, Michael Guy and Joe Sutton, CNN
(® Updated 10:30 PM ET, Wed July 21, 2021

https://www.cnn.com/2021/07/21/weather/us-western-wildfires-wednesday/index.html
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https://www.earthcam.com/ _ju|y 20. 2021

Pittsburgh was hazy from high PM, ; due to fire plumes

& EarthCam




The sensor network also captured the impacts of
wildfire smoke in Pittsburgh
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We publish RAMP reports
y A1 4 Al 4 Al 4 N
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We publish monthly reports for the RAMP network

Wind and PM2 5 Time Series
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We also make data available in real time
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https://esdr.cmucreatelab.org/

What next?

 Additional focus on Environmental Justice

* Monitoring of new and novel sources

* Better partnering with local regulators

Carnegie Mellon University



Take home points

* We can use low-cost sensor networks to quantify both chronic
and acute variations in local-scale air pollution

* We can do this because sensors are well calibrated and
characterized

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