


 The air quality forecasting community ranges from 
very experienced forecasters to individuals with modest 
meteorological and air quality experience and 
knowledge.  The AIRNow program is actively training 
new and existing air quality forecasters in new 
prediction methods and techniques (U.S. EPA, 2003; 
Dye et al., 2003).  In addition, new forecasting guidance, 
generally considered to be methods, tools, and models 
that provide predictions, are being created by National 
Oceanic and Atmospheric Administration and the private 
sector to help local forecasters produce final air quality 
forecasts.   
 
 Another important component of the AIRNow 
program is the EPA’s AQI (EPA, 2000).  Under the 
Clean Air Act, the EPA established a nationally uniform 
air quality index for reporting air quality data to the 
public.  The resulting AQI provides a simple, uniform 
system to report levels of air pollutants.  It also links 
health impacts to air pollutant concentrations and 
provides the public with easy-to-understand information 
about air quality so that citizens can determine their own 
levels of health concern.  The AQI converts a measured 
pollutant concentration to a number on a scale of 0 to 
500, as shown in Table 1. The AQI value generally 
corresponds to NAAQS established for pollutants under 
the Clean Air Act.  An AQI above 100 indicates that the 
air could be unhealthy to certain individuals. 
 
Table 1.   Air Quality Index numbers, categories, and 
concentration cut points for ozone, PM2.5, and PM10. 
 

AQI AQI 
Category AQI Color O3 (ppb) 

  (8hr)           (1hr) 
PM2.5 

(µg/m3) 
PM10 

(µg/m3) 

0 -50 Good Green 0 – 64 – 0 – 15 0 – 54 

51-100 Moderate Yellow 65 – 84 – 16 – 40 55 – 154 

101-150 
Unhealthy 

for Sensitive 
Groups 

Orange 85 – 104 125 – 164 41 – 65 155 – 254 

151-200 Unhealthy Red 105 – 124 165 – 204 66 – 150 255 – 354 

201-300 Very 
Unhealthy Purple 125 – 374 205 – 404 151 – 250 355 – 424 

301+ Hazardous Maroon – 405 – 604 251 – 500 425 – 604 

 
 Providing educational materials and training about 
the health effects of air quality is just as critical as 
providing the real-time data and forecasts.  The EPA 
has developed numerous brochures about the AQI 
(EPA, 2000), ozone health effects (EPA, 1999a,b), and 
the differences between ground-level and stratospheric 
ozone (EPA, 1997a), as well as guidance on how to 
provide AQI forecasts to the public (EPA, 1999c).  The 
media and the public must understand the relationship 
between air quality and health so that forecasts and 
real-time data can be used to make health-based 
decisions.   
 
3. DATA FLOW 
 
 The flow of data through the AIRNow system and the 

resulting products are shown schematically in Figure 1.  
Each hour, the data flow starts at over 1300 ozone and 
300 PM2.5 monitoring sites covering 44 states, the 
District of Columbia, and Canada.  More than 100 state, 
local, and federal air quality agencies then collect the 
data and submit them via file transfer protocol (FTP) to 
the DMC.  Once at the DMC, software loads the ozone 
and PM data into an Oracle relational database.  Data 
then undergo automated quality control (QC) checks to 
ensure that erroneous data are not used in the ozone or 
PM maps.  The QC checks include maximum and 
minimum thresholds, rate of change, and other more 
advanced checks to detect inconsistencies with 
surrounding sites and monitors reporting a constant 
value.  All QC criteria and thresholds are set for each 
monitor, pollutant, and hour of the day.  Next, air quality 
data are converted to the AQI.  At 30 minutes past every 
hour, local, regional, and national animated ozone and 
PM2.5 maps are generated.  These maps are transferred 
to the EPA’s AIRNow web site, media outlets, and 
ultimately to the public.  Figure 2 shows an example of 
the local, regional, and national ozone and PM maps 
available on the AIRNow web site.  
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Figure 1.   Schematic showing the data flow and resulting 
product distribution to the public. 
 

 
 
Figure 2.   Local, regional, and national maximum daily ozone 
and PM AQI maps. 
 
 Air quality forecasts are issued for ozone and PM by 
local meteorologists for over 300 cities across the U.S. 
as part of the AIRNow project, as shown in Figure 3.  
Forecasters use a variety of tools and techniques to 
predict daily peak air quality values (Dye et al., 2000; 
Ryan, 1994; Comrie, 1997).  An Internet-based 
submittal system allows state and local air agencies to 
enter their forecasts up to five days in advance.  Most 
forecasters submit their forecasts daily to AIRNow by 
the early afternoon.  Forecasts are stored in the Oracle 
database at the DMC.   
 



4. HOW THE PUBLIC AND MEDIA USE AIRNOW 
PRODUCTS 

 
 AIRNow is the public’s focal point for accessing 
current air quality conditions and forecasts for the U.S. 
and Canada.  Effective communication of air quality 
information to the public requires distributing this 
 

 
 
Figure 3.   AIRNow Forecast Cities. 
 
information to media outlets via Internet content 
providers and commercial weather service providers 
(WSPs) for television weathercasts and newspapers.   
 
 On the Internet, the AIRNow web site provides easy 
access to real-time local, regional, and national air 
quality maps, displays air quality forecasts, and offers 
suggestions about what individuals can do to improve 
air quality.  These maps and forecasts are also available 
on several commercial web sites, for example, 
www.weather.com and www.weatherunderground.com 
as shown in Figure 4.  Decision makers can use the 
information to convey messages to the public, alert the 
public to possible health impacts, encourage voluntary 
emission reduction actions, and implement public 
outreach and education programs.  Numerous local 
programs use AIRNow’s ozone maps directly as part of 
their local outreach programs.  One example is the 
“Spare The Air” program (www.sparetheair.com) in 
Sacramento, California.   
 

 
 
Figure 4.   Air quality forecasts from the AIRNow project used 
on Weather.com and Weatherunderground.com. 

 To reach television audiences, the AIRNow program 
works with commercial weather service providers that 
supply television stations (and other media outlets) with 
graphics and weather data.  This allows air quality 
information to reach millions of people.  For example, air 
quality forecasts have been routinely featured on 
television on the Cable News Network’s (CNN) 
weathercasts and The Weather Channel, as shown in 
Figure 5.  Additionally, USA Today publishes AQI 
forecasts for 36 major U.S. cities, Monday through 
Friday, as shown in Figure 6.  In addition, the AIRNow 
program provides educational stories to news media to 
help explain important weather and air quality 
phenomena as shown in Figure 7. 
 

 
 
Figure 5   Air quality forecasts and ozone maps from the 
AIRNow project used on The Weather Channel (top) and CNN 
(bottom). 
 

 
 
Figure 6.   An example of a USA Today Weather Page.  The 
AQI forecasts are printed below the weather forecasts for 36 
U.S. Cities. 
 

 




