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A case study of air quality monitoring
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Digital technologies, such as websites, platforms, sensors, and smartphone apps, play
a key role in protecting individuals and communities from environmental hazards
including extreme weather, air pollution, and pollen (Workman et al., 2024; Johnston

et al., 2018).

e These technologies provide new opportunities as environmental and epidemiological
tools by enabling real-time symptom reporting, measuring health parameters, and
monitoring air quality, thereby supporting behaviour change and self-management
(Jones et al., 2020; Bousquet et al., 2022).

e Air quality and health monitoring technologies increasingly integrate citizen science,
engaging lay people in producing scientific information for both research and
community use (Lupton, 2015; Bousquet et al., 2022).
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level of participation in citizen
science
(Golding, 2022)
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citizens as active
participants in the
problem definition, data
collection, knowledge
translation and evaluation

citizens as basic
interpreters

citizens as merely sensors



e What are different pathways and approaches for integrating citizens into
air quality monitoring technologies?

e What are the challenges associated with engaging citizens in these
technologies?

e How can we improve citizen engagement in digital climate health
technologies?




3. Case Studies
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Case Studies



Mask-air

e A free digital health tool and mobile app developed o o
by ARIA group launched in 2015, operational in 27 < Pollen en luchtkwaliteit
countries and 20 languages Vandaag

Pollen Index

e Designed for managing allergic rhinitis and asthma o o

through remote patient monitoring. 5/5 ) amm» e
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e Includes a daily monitoring questionnaire that Air Quality Index
allows patients to report their symptoms and
medication use.

Moderate

e The app generates a large-scale patient-reported e
dataset and supports self-monitoring, medication G i o cshoec i

logging, and feedback for both individual care and
aggregated research insights.




Mask-air

self-monitoring and self-reporting
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interpreting, applying, and evaluating the collected data




AirRater

e An integrated online platform and a free app developed
by University of Tasmania, Australia in 2015

e Combines symptom surveillance, environmental
monitoring, and notifications of changing environmental
conditions

* Provides location-specific and near real-time air quality,
pollen and temperature information and personal
symptom tracking functionality.

e Integrates user-generated crowd-sourced, and geo-
located health data with environmental monitoring
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e A community-based air quality monitoring system in
Imperial County,California, US, began in 2014

e A community-based environmental monitoring process,
with community members and researchers playing key
roles in determining study direction, research
protocols, and data collection

e A community-based air networks producing real-time
particulate matter data from 40 low-cost sensors
throughout Imperial County

e Citizens as local experts, assisting in the siting of
monitors, maintenance of sensors, and troubleshooting.
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ICAMP

Community engagement, co-designing the monitoring network
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Main findings



Different pathways to citizen science

Level of

citizen involvement

Data Analysis

Data Gathering

Extreme citizen science
Incorporating local knowledge

Participation in problem definition, data
collection, analysis and interpretation

Crowdsourcing and volunteered citizen
science

Limited participation in environmental
and health data collection

Basic citizen science

Limited participation in health data
collection only (actively or passively)
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Challenges of citizen science

Mask-air AirRater

H |
'R
lii; .

1‘

Irregular usage and
data gaps preventing
accurate VAS score
calculations
Subjective symptom
reporting which raises
validity issues

Technical issues like
notification
inconsistencies
Bias due to non-

representativeness or
self selection

Sustaining continuous
engagement of users

Reflecting populations
with sufficient digital,
health, and language
literacy

Potential gaps in
inclusivity and
representativeness
Privacy and trust
concerns in sharing
health data linked with
environmental
exposure

Legitimacy and
regulatory uptake of
community-generated
sensor data (agencies
hesitant to use it in
policy)

Issues regarding user
gathered data reliability,
credibility and quality
Technical issues
regarding instrument
calibration and
validation and electronic
transfer and storage of
data
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Improving citizen science
in digital air quality monitoring projects

Basic citizen _ _

science
Sustaining adherence and _ _
continuity
and volunteered
constraints
Extreme citizen
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Data quality challenges

Inclusivity and accessibility

Integration into policy and
practice
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