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Introduction
• The Top 20 Most Challenging Places to Live with Asthma

2018 2019 2021

Pioneer Valley – high number of asthma-related ER visits
– high rate of asthma prevalence, esp. among children.

[Asthma Capitals Report by AAFA (Asthma and Allergy Foundation of America)]
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Sampling
Introduction
• Air pollution is one of the key risk factors in the region affecting asthma outcomes
• Sparse coverage of air quality monitoring

Holyoke

Chicopee

Springfield

PurpleAir Sensor AirU Sensor FreshAir Clip
PM mass 
concentration

PM mass 
concentration, 
reducing and 
oxidizing gases

Real-time estimates

Air Toxics (VOCs, 
PAHs, other organic 
gases)

Real-time estimates 2-week integrated 
averages
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Sensor Deployment

• Suitability Analysis – weighted site selection
• Criteria

• Traffic
• Emission sources – e.g., airports, identified 

sources from EPA emission inventory
• Population characteristics

population density, sensitive population
• Convenience for install – city-owned facilities

• 65 monitoring locations in the cities of Holyoke, 
Chicopee and Springfield
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Sensor Deployment

• Suitability Analysis – weighted site selection
• Criteria

• Traffic
• Emission sources – e.g., airports, identified 

sources from EPA emission inventory
• Population characteristics

population density, sensitive population
• Convenience for install – city-owned facilities

• 65 monitoring locations in the cities of Holyoke, 
Chicopee and Springfield

N=28
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Sampling
Sensor Calibration

• Pre-deployment Calibration

• The sensors were collocated with 
regulatory grade reference 
monitors in field for 2~3 weeks.

• The sensors are exposed to 
realistic environmental conditions 
and realistic pollution 
concentrations.
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Sampling• Pre-deployment Calibration
• Capture sensor behavior within 

expected concentration ranges

• Identify baseline shift, invalid readings 
(esp. readings in low PM range).

S1

S2

S3

S4

S5

S1 S2 S3 S4 S5

Master 
sensor

All the other sensors 
standardize their raw 
data individually to the 
master sensor readings 
based on inter-sensor 
relationships.

Sensor Calibration
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Sampling• Post-deployment Calibration

Reference Master 
sensor

S1

S2

S3

Long-term 
calibration model

Transfer

Calibration models:
• Simple linear regression

𝑃𝑃𝑃𝑃2.5 = 𝑎𝑎 ∗ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑏𝑏
• Multivariate regression

𝑃𝑃𝑃𝑃2.5 = 𝑎𝑎1 ∗ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑎𝑎2 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 + 𝑎𝑎3𝑅𝑅𝑅𝑅 + 𝑏𝑏

Sensor Calibration

𝑃𝑃𝑃𝑃2.5 = 𝑎𝑎1 ∗ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑎𝑎2 ∗
𝑅𝑅𝑅𝑅2

1 − 𝑅𝑅𝑅𝑅 + 𝑏𝑏

𝑃𝑃𝑃𝑃2.5 = 𝑎𝑎1 ∗ 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 + 𝑎𝑎2 ∗ 𝑅𝑅𝑅𝑅 + 𝑏𝑏
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Sampling• Post-deployment Calibration

Reference Master 
sensor

S1

S2

S3

Long-term 
calibration model

Transfer

Sensor Calibration
𝑷𝑷𝑷𝑷𝟐𝟐.𝟓𝟓 = 𝟎𝟎.𝟒𝟒𝟒𝟒𝟒𝟒 ∗ 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 − 𝟐𝟐.𝟏𝟏𝟏𝟏 ∗

𝑹𝑹𝑹𝑹𝟐𝟐

𝟏𝟏 − 𝑹𝑹𝑹𝑹
+ 𝟓𝟓.𝟏𝟏𝟏𝟏

𝑹𝑹𝟐𝟐 = 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕 𝑹𝑹𝑹𝑹𝑹𝑹𝑹𝑹 = 𝟐𝟐.𝟒𝟒𝟒𝟒
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Rush hour

Sensor Calibration
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Sensor Health Dashboard
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Sensor Health Dashboard https://pvhealthyair.org/

Real time PM2.5 and AQI

Air quality contour map

Wind information

Activity recommendations
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Sampling
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