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Outline 

• Communicating PM levels 

• The EPA Nowcast 

• Wildfire Page on AirNow website 

• Fire analysis tools in AirNow-Tech 

– Global HYSPLIT and fires 
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Communicating PM levels 

      Air quality can be difficult to understand… 

 

• U.S. Air Quality Index is based on complicated 
daily or 8-hr averages 
What do these averages really mean? 

Nowcast??? 

• Why isn’t there a monitor close to me? 

• Varying levels of education in communities 

• Distrust of data/information  

 Unclear messaging 

 Data reporting inconsistent 

 Hard to get or find 

45ppm? 

PM2.5? 

Ozone? 
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Communicating PM levels 

• EPA is tied to the Air Quality Index (AQI) to communicate the health 
effects of air quality 

– The AQI is based on daily air quality summaries, specifically daily maximums or 
daily averages for criteria pollutants 

• Averaging times for AQI pollutants are rooted in the exposure studies 
used to set the National Ambient Air Quality Standards 

– Until enough health evidence exists to have EPA consider setting a sub-daily 
AQI for PM, we are bound to a 24-hr average AQI 

– We can’t report hourly concentrations directly AS the corresponding AQI  

• Problem is that real-time reporting requires shorter-term data to caution 
people in time for them to reduce their 24-hour exposure! 

A BIG Challenge: How do we communicate or report 24-hr 

PM levels? 
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• With a 24-hour index; people really need a way to take action to reduce their 

exposures to protect their health   

– Need a current valuation of air quality conditions (not waiting 24-hrs to know the actual AQI). 

– Reducing exposures during high PM conditions for a few hours will help reduce a person’s 

overall 24-hour exposure   

• Reporting current conditions of any pollutant with an AQI averaging time over an 

hour (e.g., ozone and CO with 8 hr AQI), always requires some sort of Nowcast or 

estimation 

– Done for 15+ yrs for ozone , but easier to “report” due to a “shorter” averaging time  

– Original PM2.5 “NowCast” method was developed in 2003 when continuous PM monitoring 

was just implemented in the U.S. 

• Designed so “current conditions” represented the 24-hour PM2.5 standard as closely as possible. 

• EPA and our partners had little experience reporting PM2.5 values to the public at the time 

• This method was slow to respond when air quality changes rapidly 

Communicating PM levels – a Solution? 
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• EPA developed a new NowCast to approximate the 24-hour AQI in any given hour  

– EPA analyzed millions of data points in developing the new NowCast method 

• The Nowcast responds more quickly to rapidly changing air quality conditions, such as 

those we see during fire 

– Represents a shorter average (target 3-hour) when air quality is changing rapidly  

– 3-hour average chosen to smooth out effects of hourly spikes in continuous monitoring 

technology and to account for any potential missing data 

• The Nowcast reflects a longer-term average when air quality is stable  

– 12-hr running average 

• Reporting PM with the NowCast means current conditions (maps, AQI values) will 

align more closely with what people are seeing/experiencing 

– Remember the trust factor…  

• We believe this will increase individual action to reduce exposure 

– Makes alerts more timely  

 

Communicating PM levels – a Solution? 
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• The new method is a weighted average of the previous 12 hours 
– Note: Background slides at the end of presentation have details on the formula and the 

handling of missing data 

• If air quality is less variable, then the hours are weighted more evenly 
(approaching a 12-hour average) 

• If air quality is more variable, then recent hours are weighted more 
heavily (approaching an average of the most recent 3-hours) 

• PM10 uses the nowcast and the same methodology will be applied to 
ozone this year! 
– Ozone nowcast improves AQI prediction and consistency 

EPA Nowcast - Summary 
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• Live in 2014 
– Flexible, adaptable system 

– Mobile data input and display 

– Rapid product creation 

• Can display PM2.5 data from 
temporary monitors sited 
by USFS and state/local 
agencies 

• Can also show fire locations 
and smoke plumes 

 

 

 

Applying the Nowcast:  AirNow Public Smoke Page 
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Links to Fire and Smoke Information 

http://www.bt.cdc.gov/disasters/wildfires/  

http://www.bt.cdc.gov/disasters/wildfires/
http://www.bt.cdc.gov/disasters/wildfires/
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Applying the Nowcast:  AirNow Public Smoke Page 
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AirNow-Tech Fire Features 

Fire and Smoke with More Data Overlays 
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AirNow-Tech Fire Features 

Fire and Smoke with More Data Overlays 
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AirNow-Tech Fire Features 

Fire and Smoke with More Data Overlays 
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AirNow-Tech Fire Features 

Fire and Smoke with More Data Overlays 
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AirNow-Tech Fire Features 

• Global HYPSLIT Trajectories 
• Global fire detects coming… 
• Global smoke plume not 

available 
 - Use visible satellite as a 
 surrogate 
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John E. White 

white.johne@epa.gov 

Thanks!  
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Background: EPA Nowcast Formula 

1. Compute the concentration range (max-min) over the last 12 
hours. This tells us how much the air has changed, but relative 
to what?  We need to scale it. 
 

 

 

2. Divide the range by the maximum concentration in the 12-
hour period 

 

 

3. Compute the weight factor by subtracting the scaled rate of 
change from 1. The weight factor must be between .5 and 1. 
The minimum limit  approximates a 3-hour average. If the 
weight factor is less than .5 then set it equal to .5. 

 

 

4. Multiply each hourly concentration by the weight factor raised 
to the power of how many hours ago the concentration was 
measured (for the current hour, the factor is raised to the zero 
power) 

 

5. Compute the NowCast by summing these products and 
dividing by the sum of the weight factors raised to the power 
of how many hours ago the concentration was measured. 
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Example 12-hour period 
50  80  75  90  82  53  64  74  21  10  16  13 

Range = 90-10 = 80 ug/m3 

Scaled rate of change is 80/90. 

Weight factor is 1 – 80/90 = .11  less than .5, so use .5 

13*(.5)0 + 16*(.5)1 + 10*(.5)2 + 21*(.5)3 + 74*(.5)4 + … 

13*(.5)0 + 16*(.5)1 + 10*(.5)2 + 21*(.5)3 + 74*(.5)4 + … 
(.5)0 + (.5)1 + (.5)2 + (.5)3 + (.5)4 + … 
 
= 17.4 ug/m3 



18 

Background: EPA Nowcast Formula 

• To compute a valid NowCast, you must 
have at least two of the most recent 3 
hours 
– If you are missing a single hour, there will be 

no interruption in the reported NowCast 

– If you are missing two of three hours, there 
will be at least one missing NowCast value 

 

 

• The weighting of the values does not 
change 
– That is, each hourly concentration is 

multiplied by the weight factor raised to the 
power of how many hours ago the 
concentration was measured  

– The example to the right shows the 
calculation if we were missing the next to last 
value in the 12-hour period 

 

l = data 

X= NO data 

Hourly data I I I X I I I I I 

NowCast I I I I I I I 

Hourly data I I I X X I I I I 

NowCast I I X X I I I 

Hourly data I I I X I X I I I 

NowCast I I I X I I I 

Example 12-hour period 
50  80  75  90  82  53  64  74  21  10  16  13 

13*(.5)0 + 16*(.5)1 + 10*(.5)2 + 21*(.5)3 + 74*(.5)4 + … 
(.5)0 + (.5)1 + (.5)2 + (.5)3 + (.5)4 + … 

How is missing data handled? 


