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Topics 
  AIRNow Program Overview 

  AIRNow use of NOAA AQ Forecast Guidance 
•  Integration into AIRNow-Tech Decision Support Tool 
•  Model Verification 
•  Treatment of Land/Water Interface 
•  Public Display 

  Bias-Correcting NOAA Model Data in Real Time: AQMOS 

  Supporting the Research Community 
•  Existing Services 
•  Emerging Services 
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AIRNow Program Overview 

AIRNow provides a common framework for acquiring and 
distributing air quality information that 
•  Fosters community effort among  

federal, state, local, and tribal air  
quality agencies (130+) 

•  Collects, quality assures, and transfers 
real-time and forecasted air quality 
information to the public 

•  Communicates air quality via the Air 
Quality Index (AQI) 

•  Issues weather/air quality news stories 
•  Enables partnerships with national media 
•  Provides air quality education and 

outreach 
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AIRNow Program Overview 

Data/Info         Access       Who 
Real-time AQ Data 

 US, Canada, Mexico 
 2000 sites 
 Hourly data 

Forecasts 
 300 cities 
 Current and next day 
 Some multi-day 

Maps 
 Static GIFS 
 Animated GIFS 
 100s of types 

Information 
 News stories 
 Graphical outlooks 

Air Quality Index 

Files 
FTP 
Web services 
Websites 
Weather providers 

Media 

Public 

Agencies 

Other 
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AIRNow-Tech 
AIRNowTech.org 

•  Decision Support System – for 
AQ community 

•  Functions 
-  Data administration 
-  Data queries 
-  Mapping 
-  Forecasting 
-  Education 

•  AQ and Meteorological data 
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AIRNow-Tech - Forecast Submittal System 

AIRNow-Tech 
  Used by state/local 

agencies to submit 
forecasts. 

  Provides NOAA 
model output for 
their forecast area. 

  Also contains 
HYSPLIT trajectories 
and other analytical 
tools. 
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AIRNow-Tech - Forecast Submittal System 

Method for extracting 
NOAA model output: 

  Forecaster defines zip 
codes. 

  Value of model grid cell at 
the lat/long of zip codes’ 
centroid is extracted.   

  Takes max of all centroids 
in the zip code-defined 
area. 

  Will not return results for 
NOAA model in areas that 
do not have zip code 
defined forecast areas. 
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Model Verification 
Verification 
  NOAA model verification is available in AIRNow-Tech since 6/4/08. 
  Uses model grid cell at the lat/long of zip codes’ centroid.   
  Takes max of all centroids in the zip code-defined area. 
  Verification will not return results for NOAA model in areas that do not 

have zip code defined forecast areas. 
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Issues with Land/Water Interface 

  AIRNow-Tech NOAA results often 
high for areas near water 

  Cause: 
•  NOAA model predictions over water 

often higher than land values 
•  Model predictions based on lat/long 

of  zip codes’ centroid  
•  Zip code centroids sometimes 

located near or over water for certain 
forecast cities  

•  AIRNow-Tech displays max value of  
all centroids. 
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Issues with Land/Water Interface 

Solution: 
  Used GIS-based filter to 

remove water-adjacent 
zip code centroids  

  Manually adjusted zip 
code centroid list further 
to add near-water zip 
codes that weren’t in the 
water-adjacent list 

  Applied to Mid-Atlantic to 
Northeast States, Great 
Lakes region, and Texas 

City Before Filter  
(8-hr ozone in ppb) 

After Filter  
(8-hr ozone in ppb) 

Atlantic City 115.4 83.0 

Baltimore 114.7 96.8 

Millington 115.4 85.8 

Riverhead 97.1 89.0 
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Public Display 
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Bias-Correcting NOAA Model Data in Real Time: 
AQMOS  - Introduction 

  All models have some bias. 
  Similar to model output statistics (MOS) 

for weather models, air quality MOS 
(AQMOS) corrects for air quality model 
bias. 

  AQMOS is 
•  Automated, 
• Dynamically updated each model run, and 
• City-, pollutant-, and model-specific. 
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How It Works – Acquire Data 

Extract concentration at the  
geographic centroid of each  
zip code. 

Calculate maximum  
concentration in area:  
53 ppb for Des Moines 
in this example. 

Calculate peak current-day and  
next-day 8-hr ozone forecast from  
hourly NOAA grib data. 

Store daily predictions for 
each area and model run 
in database. 

AQMOS 

Acquire peak 8-hr ozone 
concentrations for each forecast 
area from AIRNow Gateway. 

AIRNow Gateway 

Data 
File 

Store daily peak concentration  
data in database. 
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How It Works – Calculate Regression 

Match historic forecasts with observations. 
Calculate regression for each city using up to six months of data. 

AQMOS = model prediction x correlation factor + constant 

   85th percentile 
(88 ppb for Dallas) 

High 

Low 
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AQMOS Website 

AQMOS  =   model   x  slope + constant 
62.8 ppb = 89.0 ppb x   0.73  + (-2.36 ppb) 

Original NOAA 
forecast in AQI 

NOAA prediction:    89.0 ppb 
AQMOS prediction: 62.8 ppb 
Verification:             60.0 ppb 
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Verification (1 of 2) 
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Verification (2 of 2) 
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Verification (2 of 2) 
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AIRNow Support of Research Community 

  Existing services 
•  Access to AIRNowTech 
•  Access to FTP data feeds via AIRNow Gateway 
•  Feedback from forecasters to modelers 

  Emerging Services 
•  Feeds 

–  RSS/CAP/Atom 
–  Feeds are available to the public on 

www.enviroflash.info 
•  Web Services 

–  URL based 
–  Produces both XML and CSV payloads 

•  Geo-spatial Web Coverage Service 
–  Produces KML and CSV payloads 



20 

AIRNow Feeds & Web Services 
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AIRNow Feeds & Web Services 

Web service operations 
Traditional (FTP) 
•  Uncontrolled access 
•  Data version problems 
•  More software required 
•  Difficult to maintain 
•  Semi-automated 

Data 

CSV 

KML 

AQCSV 

CSV 

KML 

AQCSV 

New (Web Services) 
•  On demand (as needed) 
•  Automated 
•  Controlled access 
•  Always deliver “best” data 
•  Less software required 
•  Monitoring access is easy 

Data 
Web 

Services 

CSV 

KML 

CSV 

X 

AQCSV 

CSV 
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Types of Web Services 

“Restful” – called via URL 
 http://staging.sonomatech.com/wcs/wcs.asmx/wcs?
service=wcs&Request=GetCoverage&identifier=timepoint&aqssitecode
=040131004&aqsparamcode=44201&aqsdurationcode=1&poc=1&begi
n_timesequence=2009-05-26 0:0:0&end_timesequence=2009-05-26 
23:59:59&format=csv&username=IMS_Username&password=IMS_Pa
ssword   

Web Service Description Outputs 

WCS_Point  Extraction of data points  CSV, AQCSV, KML, 
NetCDF 

WCS_TimePoint  Extraction of a time series for a specific 
parameter, site, and time range  

CSV, AQCSV, KML, 
NetCDF 

WCS_Grid  Extraction of a grid data subset  NetCDF, KML 
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Potential Products 

  Output gridded data 
• Observations 
•  Agency forecasts (contoured) 
• NOAA model forecasts 

  View in geo browsers 
• Google Earth and Google Maps 
• Display in AIRNow-Tech 
• Display in GIS 
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Potential Products 

https://
ws.airnowgateway.org/

wcs/wcs.asmx/wcs?
service=wcs&Request=
GetCoverage&identifier
=point&db=dmc&duratio
ncode=150&parameteri
d=1002&poc=1&time_s
equence=2009-07-15 

19:0:0&bbox=38,-123,4
3,-121&aggregateid=0&
metricid=0&statistic=0&
exceedence=0&format=
kml&username=PLACE 

USERNAME 
HERE&password=PLA
CE PASSWORD HERE 
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Summary 
  AIRNow-Tech is an air quality decision support 

system that uses the NOAA model in a variety of 
ways.   

  Bias correcting the NOAA model in real-time can 
improve performance. 

  The research community can benefit from AIRNow’s 
web services.  Visit www.airnowgateway.org 
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Contact Information 

Scott Jackson, EPA 
303-312-6107, jackson.scott@epa.gov 

John E. White, EPA 
919-541-2306, white.johne@epa.gov 

Tim Dye, STI 
707-665-9900, tim@sonomatech.com 


