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The pressure on cities to address urban challenges is overwhelming. 
The required measures are likely to be found not only in technological development 
(e.g. monitoring systems, electric mobility, carbon capture) but also in the required 
social transformation (e.g. increasing citizen involvement and engagement with science 
and policy, awareness raising, societal actions).



Smart cities must be inclusive and participatory, to accelerate the 
transition to healthy, sustainable and liveable cities.



What is Citizen Science?
• Citizen science involves public participation in 

scientific research1. Volunteers collect data, share 
observations, and help analyze results

• Citizen science has become particularly valuable in 
environmental monitoring, especially for tracking air 
pollution where official monitoring is sparse or 
insufficient

• Allows for data collection at a larger scale, increases 
public awareness, and empowers local communities

[1] Kruger, L. E. & Shannon, M. A. Getting to know ourselves and our places through participation in civic 
social assessment. Society & Natural Resources 13, 461-478 (2000).

Citizen Science increases awareness, involvement and engagement of 
citizens from all backgrounds and age with science and policy. 



How Does Citizen Science Work 
for Air Quality?

• Low-cost sensors (e.g., PurpleAir, AirBeam) measure pollutants like 
NO2, PM2.5, and ozone

• Smartphone apps and platforms for easy data submission (e.g., 
OpenAQ, AirVisual)

Citizens can: Install sensors in homes, schools, or workplaces
Report real-time data on air quality in their neighborhoods
Participate in local campaigns and workshops
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Traffic Count Monitoring



Real-World Examples of Citizen 
Science in Air Quality
• PurpleAir Network (Global): A global network of low-cost air quality 

sensors deployed by citizens. Data from these sensors can 
complement official monitoring stations.Benefits: Real-time data, 
large coverage, engages people in air quality awareness.

• The Sensor.Cimmunity  (Europe): Citizens across Europe build and 
install low-cost air sensors in their homes, contributing data to 
open-source platforms.



Static Sensors Mobile Sensors

Co-monitoring with citizens



How Can Citizen Science 
Benefit in the context Air 
Quality?
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Governance

Overcoming sectoral silos
• Introduce participatory Air Quality

monitoring
• Expanding the traditional dialogues in 

urban planning
• Learn from and act in concert with

Peer cities

Co-production of 
knowledgeCo-planning solutions Co-creation of potential 

solutions
Co-design environmental 

monitoring stations Co-monitoring methods 



Economy and Finance

Eradicating deprivations, building capabilities 
and opening up for new opportunities
• New partnerships in Urban Laboratories 
• Integrating urban development & smart 

cities
• Integration of diverse stakeholder groups

Co-production of 
knowledgeCo-planning solutions Co-creation of potential 

solutions
Co-design environmental 

monitoring stations Co-monitoring methods 



Bottom-up social, technological and institutional innovation
• Identifying key actors, networks, neighbourhoods
• Inclusion
• Green spaces, bicycles

Co-production of 
knowledgeCo-planning solutions Co-creation of potential 

solutions
Co-design environmental 

monitoring stations Co-monitoring methods 

Individual and collective action



Integrating
• Urban air communities
• Air pollution data and input from citizens
• Multi/intra/trans-disciplinary research

Co-production of 
knowledgeCo-planning solutions Co-creation of potential 

solutions
Co-design environmental 

monitoring stations Co-monitoring methods 

Science and technology



Residents are invited to discuss new incentives and policies towards healthier cities

Social solutions: insights from residents 
PPGIS surveys Workshops Street Activities



NILU’s examples of applications 



However, the uptake of 
sensor data for policy and 
research is hindered
• By the lack of metadata 
• Limited validated standard test to evaluate the 

performance of sensor systems
• Open and standard data quality processing techniques, 

interoperability and accessibility of sensor data stored in 
multiple databases 

• And a lack of common semantics for the integration of 
sensor data in larger datasets

• Low citizen participation among vulnerable and 
marginalized communities. Reinforces inequities and 
inequalities in observations.



EU Air Quality Directive

Low-cost sensors have gained significant attention in recent years among cities in Europe.

The European Committee for Standardization (CEN) is working on creating standards that ensure the quality, 
accuracy, and reliability of sensors and the data they produce. These standards are crucial for promoting 
consistency and interoperability among different sensor devices.
 Gases – Published December 2022
 Particulate matter – Work in progress, soon to be published

The European Air Quality Directive is currently being reviewed, and low-cost sensors are making their way 
in. Sensor systems will need to indicate their uncertainty level.



Citizen Observatories for Air Quality

https://citiobs.eu/​







The climate and environmental research institute NILU
A part of the research alliance NORIN
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