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Sensor Educational Toolkit
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• Product of US EPA STAR grant

• Engaging videos

• Resources for data analysis 

and interpretation

• Digestible sensor guidebook
• Aspects covered

• Project planning

• Sensor installation and 

deployment advice

• Limitations and 
opportunities

www.aqmd.gov/aq-spec/special-

projects/star-grant

http://www.aqmd.gov/aq-spec/special-projects/star-grant


Planning a Sensor Project
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Figure credit: Snyder et al., 2013

Photo credit:
Polidori A., Papapostolou V., Collier-Oxandale A., Hafner H., and Blakey T. (2021) Community in Action: A 

Comprehensive Guidebook on Air Quality Sensors.

Application Implementation

Informational/Educational Sensors given to individuals, liberal setup and operation

Personal Exposure Sensors given to individuals, sensors move with them

Area Characterization Sensor network set up in a broad area, consistent setup and operation

Source 

Identification/Characterization

Sensors strategically set up around and downwind of a source, 

consistent setup and operation

Supplemental to Regulatory Sensors set up between regulatory monitor locations to fill in gaps, 

consistent setup and operation



Sensor Performance in General
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Sensor Performance Improvements
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Quality Considerations: Single Sensor

PM
• Size range of particles of interest

• Most PM sensors are responsive to Dp ~0.3 
to 10 µm

• OPC vs. nephelometer
• Marketed behavior vs. invariant response

• Sampling mechanism
• Passive, fan, or pump

• Sample conditioning
• Humidity control

• Varying sensor response to composition 
change
• Calibration function

Gas
• Working principle

• Electrochemical cell vs. metal oxide

• Climate effects
• Temperature
• Humidity

• Interferences

• Lifespan/drift
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Quality Considerations: Network of 
Sensors

• Same as for a single sensor, 
and…

• Network size/density

• Spatial distribution strategy

• Communications reliability

• Power reliability

• Managing drift/calibrations

• Outlier sensor dilemma
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Figure credit: US EPA. (2022) The Enhanced Air Sensor Guidebook



Quality Considerations: Sampling
• Siting

• Height
• Breathing height, or 2+ m AGL?

• Location/Sources/Obstructions
• Ambient, or near emission?

• 1+ meter horizontal distance
• Protected from elements

• Unobstructed air flow

• Spatial Distribution
• Gridded
• Judgmental
• Adaptive/Hotspot ID
• Mobile/Wearable

• Temporal
• High time resolution; capture 

transient events
• Low time resolution; higher 

confidence in each measurement
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Figure credit: EPA/240/R-02/005
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Community in Action: A Comprehensive 
Guidebook on Air Quality Sensors.



Quality Considerations: 
Sensor Performance

• Precision, bias, 
completeness, etc.

• Resources for judging which 
sensors could meet project 
data quality needs:
• Manufacturer spec sheets

• Academic literature

• 3rd party sensor evaluations →
AQ-SPEC sensor reports
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Quality Contribution: 
Sensor Performance Reports
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Quality Considerations: Other Good 
Practices
• Records/documentation

• Training/SOPs

• Automated QA/QC

• Regular data review

• Maintenance

• Calibrations
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