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About RTI International
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• Multidisciplinary non-profit research 

institute

• Headquarters in Research Triangle 

Park, NC, USA

• 12 U.S. offices and 12 international 

offices

• Environment area

• Air Quality  - measurements, 

modeling, policy support

• Climate Change

• Risk Assessment

• Capacity Building

• www.rti.org

http://www.rti.org/


Nearly 6.5 Million Deaths Attributed to Air Pollution
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Landrigan, P.J., Fuller, R., Acosta, N.J.R., Adeyi, O., Arnold, R., Basu, N., et al., 

2018. The Lancet Commission on pollution and health. The Lancet 391, 462-512.



Much of the deaths are in low and middle-income countries 
(LMICs)
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State of Global Air, 

https://www.stateofglobalair.org/data/#/health/map

https://www.stateofglobalair.org/data/#/health/map


Project Motivation and Objectives

▪ Air quality monitoring is an important component of the air quality 

management framework

❑ Our objective is to examine the utility of a low-cost sensor network to 

generate spatially and temporally resolved, high caliber, air quality data 

that complement satellite observations in a sustainable manner using 

citizen scientists5

“Reference” methods -

Point measurements, 

spatially sparse, 

expensive, “gold 

standard”

Satellite data - Global 

spatial coverage, 

freely available, 

column metric

Source: NASA Earth Observatory

“Low-cost Sensors” -

Point measurements, 

relatively cheap, 

potential for broader 

spatial coverage, less 

accurate



Overall Project Concept
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Sensor Evaluation for Citizen Use

▪ 20 commercial low-cost sensors evaluated in the AQ-SPEC lab and 

in the field at the Rubidoux air monitoring station by collocating with 

Federal Equivalent Method (FEM)

▪ PurpleAir sensor was chosen for deployment due to

– High correlation (>0.90), excellent linearity, precision, high data 

completeness (>90%), ease of operation and existing data infrastructure

▪ Prototype field deployment of ~90 sensors in Southern California 

using citizen scientists
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Source: 

www.aqmd.gov/aq-

spec/evaluations/

Lab

Field

http://www.aqmd.gov/aq-spec/evaluations/


Study Region and Citizen Scientist Recruitment

▪ Study area was identified by comparing satellite AOD gradients with 

surface PM2.5 gradients

▪ Satellite showed high AOD near the coast, while surface monitors 

showed high concentrations inland

▪ Two regions chosen - West Los Angeles, San Bernardino/Riverside 

area
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Source: SCAQMD 2012 AQMP



Longer Field Performance Evaluation (Dec 2016-Jan 2017)

▪ PurpleAir sensor data about 10 to 30% higher than FEM data, but 

highly correlated (r ≥0.95)
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Captures Weekday vs. Weekend Variability
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Sensor + Satellite Data
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▪ Satellite-based PM2.5 estimated by relating 

satellite AOD to 180 sensor-PM2.5 data using 

geographically weighted regression

▪ Satellite-derived estimates then compared 

against EPA FEM data

▪ Good agreement demonstrating the value of 

low-cost sensors as a viable option to improve 

AOD-PM2.5 relationship for locations with 

limited or no surface monitoring



Next Steps (Phase 2 – ongoing)

▪ Expand sensor deployment in CA, RTP, and India

▪ Timeframe for Citizen recruitment and sensor deployment

- Nov 2018 – Feb 2019: California deployment

- Fall 2019 – Spring 2020: RTP & India deployment

- Improve AOD-PM2.5 models using expanded data and using 

additional data sources such as regional air quality model data

- Create an open-source data framework that can ingest any 

sensor data and provide such spatially resolved PM2.5 estimates

13



www.purpleair.com https://aqicn.org/map

The Power of Citizen Science Enabled Monitoring
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http://atmos.

urbanscienc

es.in/dashbo

ard/ AirVeda

Ingesting these data and converting them to a uniform basis increases 

the value of such monitoring data for applications potentially beyond 

just citizen awareness….

https://aqicn.org/map


Summary

▪ Sensors show promise for surface air quality monitoring, but require 

some form of correction

▪ Sensors and satellite data respond well for episodic events

▪ Sensor PM2.5 and satellite AOD data relationship will need to be 

improved by incorporating meteorological variables and 3D air 

quality model data using advanced statistical methods

▪ Once developed and expanded globally, this will serve as a 

valuable resource for surface PM2.5 data in countries where 

there are minimal or no ground measurements

▪ Such data will have significant applications in improved exposure 

data for humans which in turn will enable better evaluation of the 

health effects.
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For more information

▪ https://aqcitizenscience.rti.org

▪ E-mail: pdoraiswamy@rti.org
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