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Purple Air sensors often overestimate PM2.5 during wildfire smoke events, because they use light-
scattering technology and PM2.5 from wildfire smoke is very effective at scattering light.   

On the EPA Fire and Smoke Map, the large circles are regulatory monitors. The small circles are 
either Purple Air or Clarity sensors, but most are Purple Air here. Regulatory monitors and Purple Air 
sensors use very different equipment to measure particulate matter in the air.   

Regulatory monitors are high-grade, very expensive equipment that have been rigorously tested and 
approved by the EPA for use for the National Ambient Air Quality Standards. Purple Air sensors are a 
lower-grade alternative that are extremely helpful in increasing the span of hyper-local air quality 
data. They are much smaller, easier to install, and cheaper than regulatory monitors and can be 
installed almost anywhere (usually not meeting siting criteria).  

They use different methods to measure air quality. Regulatory monitors collect particles for 45 
minutes on a filter, then measure the mass of the particles, then use the mass to calculate the 
concentration of particulate matter (beta ray attenuation). They sample the PM2.5 from 
the previous hour and report the AQI and the concentration. The PM2.5 concentration reported at 
10:00 a.m. reflects the air quality from 9:00 a.m. to 9:45 a.m. These monitors are run 
and maintained by state and county agencies, including us (the Missoula City-County Air Pollution 
Control Program) and are often subject to the National Ambient Air Quality Standards therefore 
they must meet specific siting criteria as well.   

Purple Airs use two alternating Plantower laser-scattering particle sensors that sample every 10 
seconds and report PM1, PM2.5, and PM10. It has two sensors for quality control. These sensors 
can report data every two minutes. When they show up on the EPA Fire & Smoke Map, the AQI is 
averaged from the last hour to align with how the regulatory monitoring system reports.   

On the PurpleAir map, it reports the AQI, 
but you can also choose to see the PM2.5 
concentration over various averaging 
periods. When you first load the 
map, typically shows a 10-minute 
averaging period and does not apply the 
EPA conversion. Before using this map, 
click the settings in the top right and 
under “Apply Conversion” choose “US 
EPA”. This converts the data from the 
Purple Air sensors to more accurately 
align with the regulatory monitors 
because the Purple Air Sensors are 
known to read higher. Then under “Data 
Layer” you can keep the “US EPA PM2.5 
(AQI)” or choose “Raw PM2.5.”    

https://www.missoulacounty.gov/__ns/t/link/?id=1LRw2jKmGjEFfVCH4HUZTjMkXs1WsWcZdHXh7IQC5V0dduW75t9aCAKm5GFVuifehnhHWLn2BJ67spVuDwAJA6v8XlJhRq5xq3wm3e4pkrfnQJPsmnyQhPq1aUQRzL6QvEXkYaG9Su2xeL6rh74VrcAAF6
https://www.missoulacounty.gov/__ns/t/link/?id=1D43WkCKyiQWsz8TONjouf0a2TzDqAmliQZf5jBx0ybd10RDmYOaByInOjkh9hZRyOX6TR8kzXWt3Z8D3dZ0uhwR63QzzqoZ8Yvll2OQF8b
https://www.missoulacounty.gov/__ns/t/link/?id=MUbCaRq3DAzGHhEN7lTfTPQRtmYynZgN38lKw0WN5k6MzhfXyTBiXlpf57QOje0ghMsW2EFZPgXeSFTlXYUIFmycbP4iARaKax32UrgG9cvdDN4KEKrnagddRqTDFZPCWzGLkF5NEeVzdsPlAfu0jM4dP1ncGshSZddw0lak98w1SQlh9
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The conversion is automatically applied on 
the EPA Fire and Smoke Map. You can find the 
“real-time” concentrations on the Fire & 
Smoke Map when you click on a sensor, hit 
“EXPAND,” then “View More Charts,” and 
choose the “Sub-Hourly” tab for the graph 
(pro-tip: you can zoom in on these graphs to 
change the axes). This graph and the graph 
under “Hourly PM25” will show you the PM2.5 
concentration with the AQI categories colored 
in the background. These graphs are where I 
look for the most current PM2.5 
concentrations and AQI, especially when 
conditions are changing quickly. 
 

  
 

What is the AQI versus the NowCast AQI versus the PM2.5 concentration?  

The EPA Fire & Smoke Map use the NowCast reporting system. The Montana DEQ’s Today’s 
Air reports the PM2.5 concentration as the AQI and also shows a graph of the NowCast AQI health 
effects.  

The Air Quality Index was designed to communicate daily air quality and healthy impacts over a 24-
hour period. The NowCast AQI was developed to show the current air quality average over a range 
of hours using the AQI colors and scale. It uses algorithms that calculate the air quality 
from past hourly data. The number of hours it uses depends on the conditions: shorter averages for 
rapidly changing conditions and longer averages for more stable conditions.   

https://www.missoulacounty.gov/__ns/t/link/?id=1D43WkCKyiQWsz8TONjouf0a2TzDqAmliQZf5jBx0ybd10RDmYOaByInOjkh9hZRyOX6TR8kzXWt3Z8D3dZ0uhwR63QzzqoZ8Yvll2OQF8b
https://www.missoulacounty.gov/__ns/t/link/?id=AQ37RVdfalUCTCilMM69yYLc6tyVQ7GorUqKa58NSpQgelIZ0jckAIQ0h8ibx2LYKympakpTzYa77MJyl8NJ0aJeaiLKddpVrEJyHjRr3Nw4nwL3CvM4qLZeRL5lxgxqXpZUS3WauPfpNPdavS89QGeCLlbt
https://www.missoulacounty.gov/__ns/t/link/?id=AQ37RVdfalUCTCilMM69yYLc6tyVQ7GorUqKa58NSpQgelIZ0jckAIQ0h8ibx2LYKympakpTzYa77MJyl8NJ0aJeaiLKddpVrEJyHjRr3Nw4nwL3CvM4qLZeRL5lxgxqXpZUS3WauPfpNPdavS89QGeCLlbt
https://www.missoulacounty.gov/__ns/t/link/?id=3naBkVbIWNeLet4D4DIHfmTnZrbGDX3nHKw1u5cETJ6tt9jJj6V2yRnhAjfS3a9X67T59SRxxZAuyh1V1Uc5Rq6uN0swdMbLuuXnySDi3W8nVSrvzrhqt6f5j
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The NowCast AQI is a great way to translate the 24-hour based AQI into more real time impacts. 
When we think about air quality on the hourly level, we can still use the AQI but know that the 
health impacts were developed based on 24-hours.   

When conditions change rapidly, the NowCast AQI can lag behind the current PM2.5 
concentration. If you notice smoke clearing in the afternoon and the AQI seems higher than you’d 
expect, take a closer look at the Hourly PM2.5 or the Sub-Hourly graph on the EPA Fire and Smoke 
Map or check Today’s Air to see what the most recent PM2.5 reading is. The PurpleAir map does not 
use the NowCast AQI, which is why you may notice a difference between that map and the Fire & 
Smoke Map at times. 

Where does the air quality data from the Apple Weather app come from?  

Google and the Apple Weather app use data from Breezometer. They use a complicated algorithm 
to calculate air quality that uses traffic data, regulatory monitors, low-cost local sensors, satellite 
data, weather forecasts, fire reports, land cover, and more. This is not reporting the actual PM2.5 
concentration. They use their own BAQI scale that represents the dominant pollutant at the time 
which could be PM2.5, ozone, or another pollutant. Read more in this blog by the North Carolina 
DEQ. Although this can be a helpful tool to get a general idea of the air quality, I highly recommend 
checking the PM2.5 concentrations on the EPA Fire and Smoke Map to know the most current air 
quality.   

 

https://www.missoulacounty.gov/__ns/t/link/?id=AQ37RVdfalUCTCilMM69yYLc6tyVQ7GorUqKa58NSpQgelIZ0jckAIQ0h8ibx2LYKympakpTzYa77MJyl8NJ0aJeaiLKddpVrEJyHjRr3Nw4nwL3CvM4qLZeRL5lxgxqXpZUS3WauPfpNPdavS89QGeCLlbt
https://www.missoulacounty.gov/__ns/t/link/?id=MUbCaRq3DAzGHhEN7lTfTPQRtmYynZgN38lKw0WN5k6MzhfXyTBiXlpf57QOje0ghMsW2EFZPgXeSFTlXYUIFmycbP4iARaKax32UrgG9cvdDN4KEKrnagddRqTDFZPCWzGLkF5NEeVzdsPlAfu0jM4dP1ncGshSZddw0lak98w1SQlh9
https://www.missoulacounty.gov/__ns/t/link/?id=O0RYlUK79sdjXX98WwfJn2fWl8x3DyYoJTxP9JPbGJnkC6FMcUu5AAu28y1G85LnpRlXseTVUeqxx4g17PLEQB1Eh5guH7x7mbof4AhRnlNgyhqR6VFEvMb29wFR6Kt0eYoFVvZNFPealDLeXpYtSR
https://www.missoulacounty.gov/__ns/t/link/?id=1D43WkCKyiQWsz8TONjouf0a2TzDqAmliQZf5jBx0ybd10RDmYOaByInOjkh9hZRyOX6TR8kzXWt3Z8D3dZ0uhwR63QzzqoZ8Yvll2OQF8b

