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Making Sense of the Changing Sensor Landscape

Air Quality Monitoring Designed for Specific Purposes
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Repurposed Monitoring —Using ALL DATA
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“Real World” Performance of Sensors

* Accuracy, precision, and reliability of sensors are important to
understand, but it is also important to understand the ability of
sensors to measure phenomena of real-world concern:

Air pollutant concentrations < -




2013 Bay Area Near Roadway Study (BANRS)

* Oakland, CA 1-880o freeway




Evaluating Spatiotemporal Relationships

* 2013 BANRS Study, Oakland, CA 1-880 freeway

* 10 month co-location of low-cost sensors at a requlatory near
roadway monitoring site + hourly traffic monitoring data from
Caltrans roadway sensors.

Both regulatory instruments and
low-cost air sensors

Caltrans roadway traffic sensors




Traffic Diurnal Patterns

1-year of hourly traffic sensor data

880 both directions
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Truck Traffic vs Traffic Pollutant Levels

Regulatory Instrument Data Low-Cost Sensor Data (after calibration)
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Sensor data may help us characterize important spatiotemporal factors that affect air quality, such as
mobile sources of air pollution.



A Practical Question

* What's my exposure to air pollution?

| live here

| work here

Regulatory monitor is here
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A Practical Question

* What's my exposure to air pollution?
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Integrated Air Quality Monitoring

e Seattle, WA

* Puget Sound Clean Air Agency and WA Dept of Ecology’s
Regulatory Monitoring Network (19 sites)

* 100 Community air sensor sites (ACT Study)

* 300 People using Personal Air Monitors with health outcome data
(Twin PUWP Study)

* New: UW Mobile Monitoring Platform with high-end research
Instruments



Combined Regulatory and Community Sites

100 Community Monitoring Sites

19 PSCAA /WA DoE Sites (some doubled up for calibration)
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BC Wildfire Event in Seattle, Summer 2017

Regulatory Monitoring Data
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Personal Exposure vs Regional Air Quality

Air Pollution
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Integrating data from requlatory, community, and personal air monitoring can be useful for understanding
air pollution events and exposures at multiple scales..




Seattle Mobile Monitoring

* UW Mobile Monitoring Platform

* Ultrafine SMPS, 16-channel particle sizer, aethalometer, gas
analyzer, and vehicle tracking.
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Needed Frameworks for Data Integration

* Sensor evaluation (against reference instruments, and also
evaluation of particular use cases)

* Open data and data Interfaces
 Metadata
* Harmonization

* Intelligent data repurposing (ambient air monitoring, personal
exposure, microenvironments, health studies?)

* QA/QC
* Visualization [ Interpretation



Summary

* Increasingly we are finding uses for mixtures of regulatory,
community, and personal air quality monitoring data.

* Accuracy, precision, and reliability of sensors are important to
understand, but it is also important to understand the ability of
sensors to measure phenomena of real-world concern.

* Sensor data may help us characterize important spatiotemporal
factors that affect air quality, such as mobile sources of air
pollution.

* Integrating data from regulatory, community, and personal air
monitoring can be useful for understanding air pollution events and
exposures at multiple scales.
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