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What is Citizen Science?



CitSci and the Federal 
Government

“Through citizen science and crowdsourcing, the federal 
government and nongovernmental organizations can 

engage the American public in addressing societal needs 
and accelerating science, technology, and innovation.”



EPA’s Mission: Protect Human Health and the Environment

ORD’s leading‐edge 
research informs Agency 
decisions and supports 
the emerging needs of 
stakeholders, including 
the state, tribal, and 
community partners.

Voluntary public 
participation in the 

scientific process, from 
problem identification 
through evaluation, to 

address real‐world 
problems.

EPA’s Research  Citizen Science

Intersection of CitSci and 
EPA Research



Intersection of CitSci and 
EPA Research

EPA’s Mission: Protect Human Health and the Environment

EPA’s Research  Citizen Science

Opportunities for citizen issue engagement, environmental 
awareness, environmental education, data/observation 

collection, etc.



EPA Citizen Science and
Air Quality

TracMyAir
App



Goals

To provide the public and 
communities with information 
previously not available about 
their local air quality and engage 
communities in air pollution 
awareness. 

The project was conducted from 2013‐
2019.

Pictured above is a conceptual model



Approaches



Impact

Key attributes that bring air quality 
information to citizens in a novel 
way:

• Transparent data collection
• Easy to deploy and lower cost
•Data useful for research purposes
• Visible, in public spaces, and 
information to engage community 
members

• Sustainable‐ it has a solar panel to 
provide electricity to the sampling 
instruments.
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The Air Sensor Toolbox provides the latest science on the 
performance, operation and use of air sensor monitoring systems 
for technology developers, air quality managers, citizen scientists 

and the public.

Goals



Approaches

https://www.epa.gov/air‐sensor‐toolbox

REal TIme Geospatial Data 
Viewer (RETIGO)

Build your own particle 
sensor kit



EPA and partners from the Eastern Band of 
Cherokee Indians review the assembly of a 
weather shelter for low‐cost sensors.

Impact

Over 50k visits to Toolbox 
webpage this past year



Understand the gap 
between what we 
know about risk and 
ways to protect our 
health and the 
observed public health 
outcomes

Increase issue 
engagement so people 
can take action to 
protect health

Smoke Sense: Goals

Inform ways to improve effectiveness of health risk 
messaging and communication strategies 



Smoke Sense: Approaches

www.epa.gov/air‐research/smoke‐sense



• Develops entry points for 
members of the public to 
contribute to research, engage and 
access data

• Mutually beneficial – it helps EPA 
answer questions, and it also serves 
as a educational/data resource that 
communities can leverage to 
address issues related to air quality 
and health in their communities

• Allows for two-way 
communication framework in 
problem formulation and 
dissemination of knowledge

• Data sharing and fostering change

Smoke Sense: Impact

Over 31K users 
in all 50 States



Develop smartphone 
exposure model to estimate 
real-time individual-level 
exposures and inhaled doses 
to PM2.5 and ozone

Facilitate and expand use of 
exposure metrics for 
epidemiological studies and 
public health applications 

Inform ways to reduce 
exposures so people can take 
action to protect health 

TracMyAir: Goals TracMyAir
App



TracMyAir: Approaches

• Tracks user’s nearest PM2.5
and ozone monitors to 
determine outdoor levels

• Estimates building-specific 
infiltration of PM2.5 and 
ozone to determine indoor 
levels (accounts for open 
windows, window fans, 
home air cleaners)

• Tracks user’s location and 
corresponding 
microenvironment (e.g., 
outdoors, in-vehicle, 
indoors at home, work) to 
determine exposure  

• Tracks user’s physical 
activity level (e.g., step 
counts) to determine 
inhaled dose

User’s location tracks   User’s step counts

AirNow
PM2.5, 
ozone 

monitors   

TracMyAir
App



• Integrates with network of low‐
cost PM2.5 monitors (PurpleAir) 
for community applications

• Integrates with global network of 
ambient monitors (OpenAQ) for 
international applications

• Integrates with real‐time air 
quality models for exposures to 
additional air pollutants (e.g., 
NO2)

• Determines microenvironment‐
specific exposures and dose to 
help identify strategies to reduce 
levels (e.g., scheduling time spent 
outdoors and at higher physical 
activity levels, closing home 
windows, operating home air 
cleaners)

TracMyAir: Impact

OpenAQ – global network of PM2.5, O3 monitors 

PurpleAir – network of low-cost PM2.5 monitors 

TracMyAir
App



Conclusion

• Village Green, the Air Sensor Toolbox, 
the Smoke Sense project, and 
TracMyAir are excellent examples of 
efforts intended to help individuals 
collect, report, interpret and act upon 
air quality data to protect public health.

• EPA’s citizen science efforts are 
mutually beneficial for citizens, our 
research, and States, Regions, Tribes, 
and Communities.

• Citizen science approaches help us 
build meaningful relationships

• There are various citizen science efforts 
across EPA, which can be found at:  
www.epa.gov/citizen‐science



Points of Contact

Air Sensor Toolbox

Sue Kimbrough (Kimbrough.Sue@epa.gov)

Village Green Project

Andrea Clements (Clemens.Andrea@epa.gov)

Rachelle Duvall (Duvall.Rachelle@epa.gov)

Smoke Sense Project

Ana Rappold (Rappold.Ana@epa.gov)

Mary Clare Hano (Hano.MaryClare@epa.gov)

TracMyAir App

Michael Breen (Breen.Michael@epa.gov)

TracMyAir
App



Thank you- and stay engaged!

Sign up for the Science Matters Newsletter: 
https://www.epa.gov/sciencematters

Follow us:  Twitter at @EPAresearch and 
Facebook at U.S. EPA Research

Visit:

• CitizenScience.gov: www.citizenscience.gov/#

• Village Green Project: www.epa.gov/air‐
research/village‐green‐project

• Smoke Sense Project: www.epa.gov/air‐
research/smoke‐sense

• EPA’s Air Research: www.epa.gov/air‐research

• EPA’s Healthy Heart Toolkit: www.epa.gov/air‐
research/healthy‐heart‐toolkit‐and‐research


