
Citizen Science
and the

Internet of Things



● Clean Air Carolina’s history and initiatives 

● AirKeepers and the Citizen Science program

● Clean Air Carolina’s statewide partners and 

scope

● Success stories through Citizen Science

The Cloud and the Crowd



Our Mission



Our Programs

Medical Advocates for Healthy Air

Clean Construction

Clear the Air for the Kids!





Our Challenge





Passive Examples



PM 2.5 Monitors

Purpleair

AirBeam

● Fraction of the Cost

● Compact size

● Relative Humidity, and 

Temperature

● Geotagged data-points

● Web-based mapping



Monitoring Cannon School



High Resolution Modelling



The most important part 

of Crowdsourcing 

is the Crowd

The Message



Monitoring on Campus



EJ issues in the east



STEM Outreach in the West



Statewide Platform 



March 8 2018

NC BREATHE Conference



No one cares 

how much you know 

until they know 

How much you care

The Message



Questions?



Thank you!

Calvin A. Cupini

Citizen Science Program Manager

Calvin@CleanAirCarolina.org



Monitoring Network



Statewide Reach



Atrium Health



PM Reference Monitors

Our Challenge



Geo Tag - X

Active Examples

Audubon Society



Cannon School STEM



Health & PM 2.5



● Fine particle pollution has long been linked to heart disease 

which is the leading cause of death in the US

● PM 2.5 can trigger heart attacks and stroke

● There is no safe level of exposure--even short-term exposure 

can impact lung function and increase emergency room visits & 

hospitalization for children with asthma   

● Every 10 micrograms per cubic meter of PM2.5 reduces life 

expectancy by 5-10 months

PM 2.5 and Your Health



Our Mission





Statewide Platform 



County Level Reports



Modular Protocols



Collocation



EJ issues in the east



Particle Falls

Communication Successes



Philosophy

Communication Successes



Action Network

More than 900 members across NC



Late March 2019

NC BREATHE Conference



Thank You Calvin A. Cupini

Calvin@CleanAirCarolina.org



Philosophy

Opportunity

Partnerships

RecognitionCapacity



Our Challenge



Environmental Disparities



PM Reference Monitors

Our Challenge



Particle Falls Raleigh

Particle Falls Charlotte



PM 2.5 Monitors

Purpleair

AirBeam

● Fraction of the Cost

● Compact size

● Relative Humidity, 

and Temperature

● Geotagged data-points

● Web-based mapping

NOT a replacement of professional tools



Monitoring Cannon School



● Interested members of the general public contributing to 

the collection or analysis of data 

● Participating actively or passively. 

● Citizen Science can provide expanded capacity and scope

to projects with limited resources.

● The projects offer STEM learning opportunities

● Direct public outreach through hands on learning, and 

communication

Citizen Science



Carolinas HealthCare System



Cannon School



Monitoring Charlotte



Monitoring NC



IoT Platform



Collocation

Low Cost Sensor Validation



MAHA Initiative Clean Construction Partnership



Citizen Science Presentations



2019 Strategy



IoT Revolution



● Clean Air Carolina’s programs

● North Carolina’s monitor network

● Crowdsourced Citizen Science

● Who are AirKeepers?

● Low cost monitors

● Crowdsourcing in Air Quality

Topics



Community-focused
air monitoring collaborations 

between 

multiple stakeholders. 

Calvin A. Cupini

Calvin@cleanaircarolina.org

App State University

Monday October 21, 2018



Atmos(here)



Air Sensor ToolboxCitizen Science Partnerships

EPA Macro Analysis Tool



Collocation

Low Cost Sensor Validation



Modular Protocols



Monitoring Network



IoT Platform





Our Challenge

6.1 million premature 

deaths worldwide in 2010 

attributed to air pollution 

– double by 2050. 

210,000 premature 

deaths in the US

annually due to air 

pollution.  

(Global Burden of Disease Study 2016 The 

Lancet, Vol. 390, No. 10100, p1345–1422 

Published September 16, 2017).



Environmental Disparities



● Interested members of the general public contributing to 

the collection or analysis of data 

● Participating actively or passively. 

● Citizen Science can provide expanded capacity and scope

to projects with limited resources.

● The projects offer STEM learning opportunities

● Direct public outreach through hands on learning, and 

communication

Citizen Science



Particle Falls


