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What is Mobile Monitoring?

> Mobile Monitoring -- the collection of real-time air quality measurements
while in motion is currently conducted worldwide to evaluate in situ

emissions, local air quality trends, and air pollutant exposure
Brantley, et al., 2014 AMT

> Air quality research has been revolutionized in recent years by the
development and application of mobile platforms capable of resolving air
pollutant concentrations in real time. These platforms including
instrumented cars, vans, bicycles, and handheld devices
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What are you interested in?
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Temporal aspect - e

« High-resolution timeseriesdata 8 _ | o
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What are you interested in?
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« What if we sampled local roads on
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Data integration from
Different Monitoring Modalities

Baltimore, MD
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Instrumentation Issues
Continuous fast-response

« Self-pollution challenge
« Sampling vehicle in front
* Instrument vibration
QA/QC systems

« Data integration

« Tailoring of instruments to research
questions
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Landing from the North
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- Focus on identifying aviation-
related air pollution via ultrafine



Nitrogen Diaxide
ppm

Focus on sources of ammonia in rural areas
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Mobile monitoring long-term
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« Focus on traffic related air pollution
(TRAP)

« Integrating relatively short-term
mobile monitoring campaign with
longer-term stationary monitoring
data

« Utilization of spatiotemporal
modeling framework

47.6 1

Latitude

47.4 4

Map tiles by Stamen Design, under CC BY 3.0
47.2 oata by OpenStreethap, under ODbL

Blanco, et al., 2022, ES&T 1225 V223 1828 =19
Longitude



o

P, & Mobile monitoring campaign in R O —
r ., the Greater Seattle Area Ja =

LY T S W T Y )

Pollutants: Size-resolved UFPs, PM, ., BC, total carbon (TC), NO,, CO,
= Time: Mar 2019 — Mar 2020
» Location: 309 sites in Seattle, WA
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= Apply positive matrix factorization (PMF) to characterize emission $.] B ol
sources and assess source-specific air pollution exposure with multiple  ~ | S
factor interpretation approaches: | X

* Particle size distribution 5|

* Relationship between factor contribution and external variables (e.g. seasons, rush
hours, wind directions, temperatures) i

* Land use regression model

« Ratios: BC/ACO,, BrC/ACO,, NO,/ACO,, PNC/ACO,, PM, ;/BC J

» Estimate traffic-related emission factors using pollutant-to-background- | o
subtracted CO, ratios derived from PMF factor profiles ;ggﬂﬁ:ﬂw;?ﬁmmm -
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Mobile monitoring routes of ACT study
Liu et al., Environ. Sci. Technol., 2025, 59, 3443-3458.



Mobile monitoring campaign in the
Greater Seattle Area

Source contributions

Emission factors
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Mobile monitoring campaign in
Westchester, NY

= Pollutants: PM, s, BC, ozone, NO,, NO, CO,, CO, CH,, and C,H;
= Time: Sep 2022 — Aug 2023; Location: 70 census tracts in Westchester DEIZ":(?:” Dr. Ningrui Liu
= Characterize source contributions based on multipollutant data

= Evaluate the tract-level health risks attributable to PM, ; and NO, exposure

» Quantify the health benefits of mitigation strategies (e.g., vehicle electrification)
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Fleet-wide Mobile Monitoring with
Low-cost Sensors

« Study in Switzerland

« All major cities sampled

* Sensors on postal vehicles (PM1,
PM2.5, PM10, CO, CO2, NO2, T,
RH, hPa)

» Swiss-specific air quality
questions
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Thank you

Ed mu nd SetO Dr. Elena Austin

Dr. Magali Dr. Ningrui Liu
Blanco

Others at UW involved in mobile monitoring:
* Lianne Sheppard

e Julian Marshall

* Adam Szpiro

» Chris Simpson

* Mike Yost

e Tim Larson

* Tim Gould

* Dave Hardie

* Amanda Gassett

Students working on mobile monitoring projects:
* Yeon Cheong

* Sue Yu (Pomona)

* Olivia Wang (UC Berkeley)

+ Grace Gao
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