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Main Objective

Provide communities across California with the knowledge necessary to 
appropriatelyǎŜƭŜŎǘΣ ǳǎŜΣ ŀƴŘ Ƴŀƛƴǘŀƛƴ άƭƻǿ-Ŏƻǎǘέ ǎŜƴǎƻǊǎ 

and to correctly interpret the collected data



.Ŝǎǘ ǇǊŀŎǘƛŎŜǎ ŦƻǊΧ
ÅSensor deployments
ÅData collection
ÅData analysis and interpretation
ÅNext steps: communicating results, planning outreach, 

developing mitigation strategies
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Recruit local communities to help inform toolkit 
materials through in-person meetings as well as 

survey on their knowledge and perception of 
sensors

Draft guidebook, training videos, and data 
collection checklist

Sharedraft toolkit with community members and 
survey them regarding sensor use to assess if their 
interaction and perception of sensors has changed

Revisetoolkit materials based on community 
feedback

Develop new methods to engage, educate, and empower 
ƭƻŎŀƭ ŎƻƳƳǳƴƛǘƛŜǎ ƻƴ ǘƘŜ ǳǎŜ ŀƴŘ ŀǇǇƭƛŎŀǘƛƻƴǎ ƻŦ άƭƻǿ-Ŏƻǎǘέ ǎŜƴǎƻǊǎ 

Specific Aim #1



Conduct field and laboratory testing to characterize the performance of commercially-
ŀǾŀƛƭŀōƭŜ άƭƻǿ-Ŏƻǎǘέ ǎŜƴǎƻǊǎ ŀƴŘ ǘƻ ƛŘŜƴǘƛŦȅ ŎŀƴŘƛŘŀǘŜǎ ŦƻǊ ŦƛŜƭŘ ŘŜǇƭƻȅƳŜƴǘ 

ÅField Testing:
o Sensor tested in triplicates
o Two months deployment 
o Comparison with FRM/FEM instruments
o Testing performed at a fixed monitoring station

ÅLaboratory Testing:
o State-of-the-art characterization chamber
o Particle and gas testing
o T and RH controlled conditions

Specific Aim #2
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Specific Aim #3
Deploy the selected sensors in multiple California communities 

and perform a thorough validation and interpretation of the collected data



Communicate the lessons learned to the public and 
organize outreach activities

V What value is added by these sensors that we are not getting with current network data?

Specific Aim #4
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Disseminate study results and help answer these key questions:

V Which tools will be most successful in educating communities to effectively use air monitoring sensors 
and to engage them in using sensor data? 

V Will a community more likely take action to reduce air pollution exposure when sensors and sensor data 
are made readily available?

V Which sensors are the most suitable for community use?

V Iƻǿ ŘƻŜǎ ǎŜƴǎƻǊ Řŀǘŀ ǉǳŀƭƛǘȅ ŎƘŀƴƎŜ ǿƛǘƘ ǘƛƳŜ ŀŦǘŜǊ ǎǳǎǘŀƛƴŜŘ ǳǎŜ ōȅ ŎƻƳƳǳƴƛǘƛŜǎ ǳƴŘŜǊ άǊŜŀƭ-ǿƻǊƭŘέ 
conditions?

V How do sensor data compare (spatially and temporally) to that of existing monitoring networks?
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PurpleAirSensors & Feedback 

Example Community
PM Sensor Network
Å 28 sensors installed 

!ƴȅ CŜŜŘōŀŎƪ ƻƴ ǘƘŜ CƻƭƭƻǿƛƴƎΧ

ÅIssues installing or running the sensors?

ÅIssues accessing/understanding the data? 

ÅIs there any information/training that 
you feel would help you to make better 
use of the sensors?

ÅAre there any questions they would like 
to know how to answer using the sensors? 
Or would like to try to answer using sensor data? 



SensorInstallation/Non-Installation e-Survey

8



Log-book e-Survey ςAdding Context to the Data
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Purple Air Map Link

(also available 
as a hard copy)

https://www.purpleair.com/map#16.32/34.023246/-118.427944


Any observations by the community?



Sensor Data

ÅAssess spatial and temporal variability
ÅCompare regional and local trends across network
ÅEvaluate impact of wind speed & wind direction
ÅDetermine when particle or gas pollution is high/low
Å Identify potential nearby pollution sources

What can we do with this data?
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Map of Sensor Locations



Example Analysis ςComplete Sensor Data 

ÅAll sensors plotted together 
ÅDarker indicates overlapping, lighter indicates a single sensor signal

Lake Elsinore

Lake Elsinore



Example Analysis ςTemporal Trends

ÅOn average, higher PM at night and lower during the day
ÅExpected trend ςŘǊƛǾŜƴ ōȅ Řŀƛƭȅ ŦƭǳŎǘǳŀǘƛƻƴǎ ƻŦ ǘƘŜ άǇƭŀƴŜǘŀǊȅ 
ōƻǳƴŘŀǊȅ ƭŀȅŜǊέ

Å Also, the averages for each month are similar, with the exception of August 
where it is much higher average



ÅShortly after the fire 
began we see large 
enhancements impacting 
the all of the local sensors

Example Analysis ςImpacts from a 
Nearby Wildfire

Lake Elsinore



ÅAverage for each site 
from 8/8/18 ς8/15/18
ÅAverage for all sites is 

relatively high
ÅThere is also a clear 

gradient with some sites 
seeing higher peaks than 
others
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Example Analysis ςImpacts from a 
Nearby Wildfire



Example Analysis ςComparisons

ÅBy comparison, the averages for other months are much lower (Aug: 15 ς76 ˃ g m-3)
ÅThe spatial trends also differ from what was seen during the fire
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