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Measurement Systems

Reference Portable (“mid-cost”) Sensors (“low-cost”)
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Growth of Sensors Outpaces 
Reference Sites
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Messy Air Sensor Data
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Metric Reference Sensors

Parameters(s) Few Multiple; not uniform

Coordinates
Date
Time
Location
Conventions

Some problems Not always clear
Not always labeled

Metadata Available - updated? Often lacking

Number (worldwide) 10,000 (slowly growing) 100,000 (rapidly growing)



“Too”s and “Not”s

• Too many sites

• Too few sites

• Too uncertain

• Too stationary
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•Not representative

•Not long-term

•Not useful

•Not profitable

•Not wanted



“My sensor instantly tells 
me what’s happening 

outside my house.”
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“Are these sensors accurate to 
monitor smoke from fires?”
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Perspective



Air Sensing Tools

Open goodness

Data crunching

Hybrid data systems
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www.OpenAQ.org

OpenAQOpen



https://docs.airnowapi.org/webservices

AirNow APIOpen



www.AirCasting.org

AirCastingOpen



PythonCrunch



http://www.openair-project.org/

OpenAirCrunch



http://www.openairlocal.org

OpenAirLocalCrunch



Many SystemsHybrid

Hybrid data systems:

• Collect, store, distribute

• Purpose-driven 

•Multiple data types

•Normalization

•QC 

• Easy-to-use and many more…
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AirSense – Data IngestHybrid
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Reference Instruments



AirSense - AlertsHybrid
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AirSense – On the Fly AggregationsHybrid



AirSense – On the Fly AggregationsHybrid



AirSense – On the Fly AggregationsHybrid



AirSense – On the Fly AggregationsHybrid



AirSense – On the Fly AggregationsHybrid



AirSense – On the Fly AggregationsHybrid



AirSense - NormalizationHybrid



AirSense – Custom DashboardsHybrid
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Going Forward…

• Harmonization

• Standards

• Open systems & data exchange protocols

• Much more analysis
• What does this mean?

• Where did it come from?

• Making it easy
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