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Air pollution is the 
world’s LARGEST 

ENVIRONMENTAL 
HEALTH RISK

AIR IS A SHARED RESOURCE

AIR POLLUTION IS AN URBAN HAZARD

What is the (real) problem?

Air quality can vary 
BLOCK-TO-BLOCK

Communities deserve 
NEIGHBORHOOD SCALE 

AIR QUALITY to be a 
DECISION METRIC

City-level planning could 
benefit from TOOLS 

Individuals could benefit 
from DATA to support 
HEALTH PROTECTIVE 

DECISIONS



What is the (meta) problem?

• Simple community questions do not have simple answers (even 
if we had perfect measurements)

• Sensor data are only a starting peek into a complex story about 
a heterogenous and changing environment

• Academic incentive, timeline structures, funding structures 
misaligned with realities of community engagement and 
municipal projects



What is the (meta) problem?

• Simple community questions do not have simple answers (even 
if we had perfect measurements)

• Sensor data are only a starting peek into a complex story about 
a heterogenous and changing environment

There is not enough expert person-time to provide technical 
assistance to communities/municipalities individually.

We need standards, guidelines, automation to scale.



“It’s simple, right?”

Sensors

Data



But: sensors go where? to do what?

• Freight trucking 
(diesel)

• Public transit (diesel)
• Major highway
• Point sources
• Upcoming 

construction
• Upcoming green 

infrastructure
• Neighborhoods

Chelsea, MA



Example driving questions

• What is the impact of 
greenspace?  (Is park/near-park 
air quality better than in other 
areas?)

• What is the impact of traffic 
light or pedestrian crosswalk 
timing settings?

• What is the impact of 
separated bus or bike lanes?

• Is my air dangerous?  When? 
Why?

Stakeholders
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• What sensor placement (how 
many, where) will support 
answering these questions?

• What data quality is needed?

• How can we interpolate 
between sensors keeping in 
mind hyperlocal emissions and 
events + urban form?

• Are there prototypical question 
types we can build tools 
around?

Stakeholders Academic
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How do we build something so useful 
that I engineer myself out of a job?



Next:  sensors go on what?

Permissions…

But also just 
existence of 
appropriate 
infrastructure at the 
right place



Partnerships make it possible



Partnerships make it possible

Requirements:
~10’ (3m) height, ambient air flow, 

southern view (solar)



Current & expanding sensor installs

• Freight trucking (diesel)
• Public transit (diesel)
• Major highway
• Point source pollution
• Upcoming construction
• Upcoming green 

infrastructure
• Neighborhoods



Community suggestions:
• Show all sensors + EPA data

• Show pollution sources

• Overlay weather (e.g., wind)

• Use AQI colors to show risk – but 
convert to health-related context

• Continuous spatial maps

• Confidence in numbers 

• Decision support tools (health-
protective, change advocacy)

Meeting “data” needs
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Meeting “data” needs

• Explain what I see

• How much should I trust it?

• What should I do now?

• What could improve the future?



Goals:

• Listen to community perspectives 
and observations

• Inform residents on sensor 
technologies, air pollution science, 
and where to find data

• Engage in the spaces & activities 
the community already values

Community cxns beyond “research”



Our (5yr) project “product” goals

• Leverage limited high resolution studies to
• Understand true urban heterogeneity
• Rationalize sensor network design to support stakeholder 

actions/interventions at a scale that can be realistically maintained over time
• Build/leverage (physics & ML) models to minimize # sensors needed

• Tools to make data useful (“data to insight”)
• Layers of related information & tools to correlate with AQ
• Tools tuned to stakeholder needs (alerts, what-if scenarios)
• Prototypical types of questions with automated analyses
• Communicate uncertainty / data quality

• Minimize overhead of sensor network management
• Automated fleet health checks and alerts
• Decision support tools:  symptom → response



On my mind

• Intercomparability of data demands some consistency in 
installation – standardized height + no hyper local anomalies

• All tools need to be open-source & useable by communities
• Sensor fleet management
• Data portals with layers, tools, insights
• How to ingest “on the ground” knowledge from community members?

• What are the “prototypical” types of questions?  
• Near term (personal decision support?) & Long term (infrastructure 

design, advocacy)

• Communicating uncertainty



On my mind

• Intercomparability of data demands some consistency in 
installation – standardized height + no hyper local anomalies

• All tools need to be open-source & useable by communities
• Sensor fleet management
• Data portals with layers, tools, insights
• How to ingest “on the ground” knowledge from community members?

• What are the “prototypical” types of questions?  
• Near term (personal decision support?) & Long term (infrastructure 

design, advocacy)

• Communicating uncertainty

How do we work together to get here?

Where do such tools live in perpetuity?



Mars Keesey
Dr. Alex Cabral

Others here this week!

Sensor network management Sensor network design & evaluation
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Acknowledgements – Questions?

Scan me to 
see air 

quality data!



Extra Slides



Chelsea’s population

• Information, MassGIS (Bureau of Geographic. “Massgis Data: 2020 Environmental Justice Populations.” Mass.Gov, www.mass.gov/info-details/massgis-data-2020-environmental-justice-
populations. Accessed 28 Mar. 2024. 

How do we learn what “data access” means to diverse groups 
of people?



1 ½ in. (nominal) x 
40in PVC pipe 

2” ID U-bolts (x5)
+ washers and 

screws

Hose clamp

Velcro cable tie

Solar panel 
bracket + 
screws

Battery 
bracket + 
screws

Sensor 
bracket + 
screws

Pre-assembly:
• MODULAIR bracket attachment

• Solar panel bracket attachment

• Battery charging (~5-10 hours)

• Battery bracket attachment

• Anemometer attachment assembly

• Attach MODULAIR and battery to 
PVC

In-field assembly:
• Attach solar panel to PVC

• Attach anemometer to PVC

• Add antenna to MODULAIR 

• Plug in all cables and secure 

QuantAQ air quality sensors


