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AIRNow Program Overview

AIRNow provides a common framework for acquiring and
distributing air quality information that

e Fosters community effort among
federal, state, local, and tribal air
quality agencies (130+)

e Collects, quality assures, and transfers

real-time and forecasted air quality
information to the public

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

e [ssues weather/air quality news stories
e Enables partnerships with national media

e Provides air quality education and
outreach




AIRNow Program Overview

Data/lnfo

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
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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

AIRNow Gateway Launched!

The new AIRNow Gatewway system has been launched.
Products available include text files and web services
containing data approved for public reporting. AIRNowy
Gateway is not a replacement for AIRNowTech; it is simply
providing new ways of accessing your data. Instructions on
data access and fact sheets describing the specifications of
each file and web service operation can be found on the
AlRNow Gatewway web site - vy airnowgstewway.org . If
you already have an AIRHow-Tech account, you can
access all Gateway products with the same
username and password. There is no need to
request a Gateway account seperately.

Please send your comments and questions to
AlRNowDMC@sonomatech.com.

- AlRNow DMC and EPA,

Posted October 17, 2007, 14:31 (PT)
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AIRNow-Tech - Forecast Submittal System

/2 AIRNow Forecast System: Standard Forecast - Windows Internet Explorer
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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.

s lakes 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.

{2 AIRNow-Tech: GeoEditor - Windows Internet Explorer
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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.

Click on the column heading to sort
(Agency - [City Forecasts Percent Correct PBias FAR SI  PoD [Skill Matrix
62 0
Morth Carolina DENR - Divison of Air Quality [Fayetteville 65 N 1] 0 0 0 -4 5 0
' - . ! 38 8
MNorth Carolina DENR - Divison of Air Quality |Charlotte 68 75 095 38 43 59 38 9 13
" - . . ) 58 4
MNorth Carolina DENR - Divison of Air Quality |Hickory 63 N 1.33 50 40 67 7 s 4
, . . ) . ) 43 11
MNorth Carolina DENR - Divison of Air Quality [Raleigh-Durham-Chapel Hill 68 76 1.43 55 36 64 33 5 9
" - . . . 66 2
MNorth Carolina DENR - Divison of Air Quality |Asheville Valleys (below 4000 feet) (68 a7 100 0 0 o 0
' - . ' 61 5
Morth Carolina DENR - Divison of Air Quality [Rocky Mount 68 a0 25 100 0 0 -1 2 0




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.




Issues with Land/Water Interface

Solution:

s Used GIS-based filter to City

Before Filter
(8-hr ozone in ppb)

After Filter
(8-hr ozone in ppb)

remove water-adjacent Atlantic City
Zip code centroids

= Manually adjusted zip

code centroid list further Millington

to add near-water zip
codes that weren’t in the

115.4 83.0
Baltimore 114.7 96.8
115.4 85.8
Riverhead 97 1 89.0

water-adjacent list

= Applied to Mid-Atlantic to
Northeast States, Great
Lakes region, and Texas
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Public Display

|
About AIRNow | AIRNow Partners | FAQ's Search: :m

| LOCAL AIR QUALITY CONDITIONS AND FORECASTS

NOAA-EPA Forecast Guidance
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Bias-Correcting NOAA Model Data in Real Time:

AQMOS - Introduction

s All models have some bias.

= Similar to model output statistics (MOS)
for weather models, air quality MOS
(AQMOS) corrects for air quality model
bias.

e Automated,
e Dynamically updated each model run, and
e City-, pollutant-, and model-specific.

12



How It Works — Acquire Data

=l Iy s AR SR I Calculatte {pax]mum _ Store daily predictions for
| T AT PRy |7 concentralion in area. = g45ch area and model run
BUDL | e 53 ppb for Des Moines in database
= =i in this example.
p vg Ozone Concentration(PPB) Ending Tue Sep 08 2003 6l D“A
&)  Netional Digital Guidance Databace

12z model run

Graphic created-Sep 08 12:15PH EOT

Extract concentration at the
geographic centroid of each
Zip code.

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

Brusny Crollistate Park

AIRNow Gateway

- __, Store daily peak concentration
data in database.

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

NOAA 6Z 8-hr Ozone - Dallas

/ 110 ~
High 100 |
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Observed ozone (ppb)

AQMOS = model prediction x correlation factor + constant
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AQMOS Website

[ ]
] ’
AQ A-/, O S Beta Air Quality Model Output Statistics Beta S l
Sonoma Technology, Inc.

Home Verification ContactUs FAQ Sign out Edit Users

NOAA ~ (00472009 |[F][AL %] [Area v|[Pallutant ¥
0 age 0 0 age
NOAA | 2008-09-04 6Z Birmingharn, AL OZONE-8HR 628 = =
NOAA | 2008-09-04 6Z Columnbus-Phenix City - GAIALJAL OZONE-8HR | 67.7 = =
NOAA | 2008-09-04 BZ Huntsville, AL OZONE-8HR | 62.4 |68 = O rl | n al N O AA
NOAA | 2008-09-04 6Z Mohile, AL OZONE-8HR = = g
NOA# | 2008-09-04 122 Birmingham, AL OZONE-8HR 65.6 & 880 =) fo re CaSt | n AQ I
NOAA | 2008-08-0412Z | Columbus-Phenix City - GAAL JAL OZONE-8HR =
NOAA | 2008-09-0412Z | Huntsville, AL OZONE-BHR | 62.8 & (735 |620 OZONE-8HR
i Initialization Date: 2009-09-04
NOAA | 2008-09-0412Z | Mobile, AL OZONE-8HR = hiiaization Date: 2009.09.0
v

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

NOAA prediction: 89.0 ppb
AQMOS prediction: 62.8 ppb
Verification: 60.0 ppb




Verification (1 of 2)

Model Time Date Area Pollutant Test Day
| NOAA v| [6 ~| |ngmsse009 7] |Dallas-Fortworth v| [0ZONE-8HR v| |CurrentDay v| | Go

@ Corrected Forecast 0 Modeled Forecast B Observed

100

90+
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70 A

60+

501

Value

404

304

20

101

08/09 08/11 08/13 08/15 08/17 08/19 08/21 08/23 08/25 08/27 08/29 08/31 09/02 09/04 09/06 09/08
Date




Verification 2 of 2)
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Verification 2 of 2)

Predicted ozone (ppb)
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AIRNow Support of Research Community

= EXisting services
e Access to AIRNowTech
e Access to FTP data feeds via AIRNow Gateway
e Feedback from forecasters to modelers

= Emerging Services

e Feeds
— RSS/CAP/Atom

— Feeds are available to the public on
www.enviroflash.info

e \WWeb Services
— URL based
— Produces both XML and CSV payloads

e Geo-spatial Web Coverage Service
— Produces KML and CSV payloads
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AIRNow Feeds & Web Services

Web Images Videos Maps News Shopping Gmail more v

¢
1 Advanosd Search
(_)8 L Sesrch Preferences

Lsngusge Tools

Google Search ][ I'm Feeling Lucky ]
New! Add social gadgets to post updates and play games with friends.
(=) Home
Google Calendar Lawton, OK - forecast alert notification Weather
CNN.com (=) Lawton, OK - forecast alert notification :
Weather Top Stories

How to of the Day
Top Stories

Date & Time

Gmail

Pogue’s Posts
Current Moon Phase
Raleigh-Durham-Ch

Updates
Friends

= Chat
Search, add, or invite

@ Scott Jackson
Set status here ¥

Location: Lawton, OK Residents at Hvannis Port mourn death of their neighbor, Ted Kennedy

New York Daily News - all 9395 related »
Forecast: loderate - 70 AQI Tropical storm Danny heads for Bahamas
AFP - all 977 related »

SC Lt Gov. Calls on Gov. Sanford to Resian
Health Tip: Unusually sensitive people should consider FO s -all 593 related »
reducing prolonged or heavy exertion outdoors

Pollutant: Ozone

Israel PM: progress made with US on settiements
The As iated Press - all 2504 related »

Agency: Oklahoma Department of Environmental Quality .
The American Way Of Torture
Last Update: 08/26/2009 10:10:00 Atlantic line - all 4797 related »

Pogue's Posts
Raleigh-Durham-Chapel Hill, NC - forecast alert notification

A Better Way to Manage Receipts for Business Travel
Raleigh-Durham-Chapel Hill. NC - forecast alert notification

Take Back the Beep' Campaign: An Update

Is Gooale Voice a Threatto AT&T?
P R, S

scottjackson5@gmail.com | Classic Hor

Change theme

Gmail
Date & Time
12 SMTWT
1 1
10 2 Wed
AUG 23456
9 3 910111213

3 4 26 16 17 18 19 20

23242526 27
6 30 31
How to of the Day

How to Make a Marshmallow Gun

Sun Tea: The best way to make iced tea on a hot day
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AIRNow Feeds & Web Services

Web service operations

Traditional (FTP) .y osv L \’:"
« Uncontrolled access e e A\ =5
 Data version problems
» More software required KML KML
« Difficult to maintain w - S
» Semi-automated AQCSV AQCSV

- -

New (Web Services)
* On demand (as needed)

» Automated

 Controlled access

* Always deliver “best” data

* Less software required

» Monitoring access is easy
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Types of Web Services

Web Service Description Outputs
WCS_Point Extraction of data points CSV, AQCSV, KML,
NetCDF
WCS_TimePoint Extraction of a time series for a specific CSV, AQCSV, KML,
parameter, site, and time range NetCDF
WCS_Grid Extraction of a grid data subset NetCDF, KML

“Restful’ — called via URL

http://staging.sonomatech.com/wcs/wcs.asmx/wcs?

service=wcs&Request=GetCoverage&identifier=timepoint&aqssitecode
=040131004&agsparamcode=44201&aqgsdurationcode=1&poc=1&begi
n_timesequence=2009-05-26 0:0:0&end_timesequence=2009-05-26

23:59:59&format=csv&username=IMS_Usernamed&password=IMS_Pa

ssword
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Potential Products

= Output gridded data
e Observations
e Agency forecasts (contoured)
e NOAA model forecasts

= View in geo browsers
e Google Earth and Google Maps
e Display in AIRNow-Tech
e Display in GIS
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Potential Products

https://
ws.airnowgateway.org/
wcs/wces.asmx/wces?
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

R Google Earth Pro
File Edit View Tools Add Help

¥ Search

Fly To | Find Businesses I Directions. I

Fly to e.q., Reservoir Rd. Clayville, NY

—

¥ Places Add Content
= M& My Places
D Sightseeing Tour
Make sure 3D Buildings
layer is checked
= P& Temporary Places
& WS Point

Paradise

Moderate

94 AQI (03-8hn)

California Air Resources Board
71512009 1PM

¥ Directions: To here - From here
X

¥ Layers
=] 2 Primary Database
M Geoaraphic web
O== roads
Oy 30 Buildings
O & street view
? Borders and Labels
] ' Traffic
O ﬂ Weather
O Gallery
O € ocean
D@ Global Awareness
O F Places of Interest
DD More
M Terrain

. /
l@S:—;n Erancisco

$10,2009 EuropajTechnologies.
DatalSIOANOAA(U'S. Navy; NGATIGEBCO
-

Se12009:Godgle )
39°30'14.73" N/ 122°55'44.10°W _elev 2016 ft
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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
919-541-23006, white.johne@epa.gov

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