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US EPA AIRNow Response to the GEOSS AIP-2 CFP

1 Overview

AIRNow is a cooperative effort of a number of US Government, state, local and tribal agencies to make air quality forecasts and conditions readily available to the health community, media, and the public.  AIRNow automatically ingests, performs QA/QC checks, and maps ozone and particulate air quality monitoring data from across the United States and Canada.  The flagship product is the AIRNow Website (www.airnow.gov) where users can easily access air quality data in the form of Air Quality Indices, a simple, health-based indication of pollutant levels.  AIRNow is improving access to this information in two ways.

First, AIRNow, through the flagship website and other servers, provides air quality information in several formats, including KML, WCS, and WMS.  These dataflows will be interoperable within the GEOSS architecture.  Second, AIRNow software is currently being rewritten to be portable, service-oriented, and standards-based, with an emphasis on GEOSS standards.  This portable software package will then be made available to international partners.  AIRNow-International will be first implemented by the Shanghai (China) Environmental Protection Bureau, in advance of the Shanghai Expo in 2010.  
2 Proposed Contributions

2.1 Societal Benefit Area Alignment and Support

AIRNow clearly focuses on Air Quality and Human Health and is thus closely aligned with the Health Societal Benefit Area, and the Air Quality Scenario within the Health SBA.  However, USEPA, AIRNow, and AIRNow-International are committed to the multidisciplinary approach of GEOSS, and are interested in furthering GEOSS across media, subjects, and Societal Benefit areas in this Architecture Implementation Pilot.  

EPA and AIRNow personnel have been involved with the design and description of the Air Quality pilot scenario and we are committed to working with the community to continue improving the scenario and its description over the length of the pilot process.  

Within the Air Quality Scenario, AIRNow’s core mission is closely aligned with the third Scenario Event, “Providing Near-Real-Time Air Quality Reports and Forecasts to the Public.”  AIRNow will be a critical resource to the Pilot process, serving as a source of relevant realtime air quality data for many Scenarios.  Moreover, the AIRNow team is a source of tradecraft and experience in ingesting data from a large number of partner agencies, synthesizing that data, and providing it in near-real-time to the public.  

AIRNow seeks several developments from the Pilot process which will support the program’s mission.  These include:
· Further definition of the standards for Web Coverage Services, Web Mapping Services, and other relevant standards adopted by GEO, for the field of air quality.  We seek to better define and understand the existing and planned protocols for exchanging real-time air quality data and air quality forecasts.  We need to better establish data exchange formats and standards for the data payloads.     
· Development of techniques and interoperable tools for a wide variety of data (emissions, satellite, etc.) not currently used as inputs for operational air quality forecasts.  These datasets are potentially extremely fruitful for AIRNow but significant challenges remain before they can be operationally included in AIRNow products.  Moreover, as AIRNow is implemented in other parts of the world, these datasets will become more essential: the ambient monitors that provide essential data inputs for AIRNow forecasts are rare or entirely absent in many regions of the globe.  
There are many scenarios where data and information from other sources are needed to make decisions by the AIRNow program and by its stakeholders (monitoring staff, forecasters, communicators, and researchers).  While over 2000 surface air quality monitors are the main data source that the AIRNow program provides, the program would benefit from other air quality related data sources (satellite data, visibility data, web cams, meteorological data, traffic information, wildfire information, etc.).  

A typical scenario for needing easily accessed air quality information via web services recently occurred in Northwestern California when over 2000 wildfires affected the region.  This region had few real-time particulate matter monitors that reported data to AIRNow and lacked adequate spatial coverage to fully inform the public.  These fires produced smoke that covered all of northern California at times and impacted millions of people.  During this period, the AIRNow program had to quickly communicate air quality conditions, yet lacked the ability to quickly acquire and integrate the vast amounts of distributed data/information available on the Internet.  

While satellite images were very useful for mapping the general extent of the smoke, these images do not indicate whether the smoke was aloft or at ground level where people are exposed.   For events like these, the AIRNow program would benefit by having access to a full range of web services that provide visibility data, satellite data, lightning strikes, web and traffic cameras, and meteorological data so that we could use this information to better characterize smoke coverage and more effectively communicate ground-level air quality conditions to the public.  
In addition, the AIRNow-International initiative will allow the AIRNow team to explore the use of GEOSS in other, potentially less developed, countries.  As an example, the SERVIR project in Central America provides a rich set of satellite data products, but lacks the ability to ingest ground-level measurements in realtime.  AIRNow-I could eventually bridge that gap, providing a service to the public, as well as a proving ground for use of satellite and other data products in combination with ground level measurements.
During the AIP Phase 2 Kickoff meeting in Boulder, Phil Dickerson will provide information about the pilot activities regarding scenario development and the application of the scenarios to component integration and demonstration.   

2.2 Component and Service Contributions

AIRNow currently serves Air Quality Index data for the US and parts of Canada via KML, WCS, and WMS formats.  These data are directly relevant to the Air Quality Scenario, particularly the Scenario Event, “Providing Near-Real-Time Air Quality Reports and Forecasts to the Public.”  AIRNow will register these services with GEOSS, and we are eager to work with partners interested in using these services.  

As described in the Scenario and above, AIRNow does not simply foresee itself as a data provider to other components via the GEOSS common infrastructure (GCI).  Rather, a two-way relationship with other services is anticipated, so that AIRNow can eventually benefit from other services (i.e., processed satellite or emission data).  This transformation will be catalyzed by GEOSS standards and the registration of services and components in the GCI.  

· The AIRNow program provides information to other systems with the recently launched AIRNow Gateway system, featuring both files and web services.  Already,  Gateway has spurred a nearly 10-fold increase in file and web service data transfers since last year. 

· AIRNow is a long-term EPA program that will be sustained in the future.  AIRNow Gateway was launched in 2007 and continues to operate.   As part of AIRNow-International, we are developing the AIRNow Info-service that will replace and enhance the capabilities of AIRNow Gateway.  The Info-service will provide OGC compliant web services for accessing data and images. 

2.3 Architecture and Interoperability Arrangement Development

As described above, USEPA and the AIRNow program have been involved, with partners from the community, in writing the description of the Air Quality Scenario in the Pilot Call for Participation.  We are committed to this process and will continue to participate as the Scenario is refined by the community.  We will support standards developed by the air quality community.  

3 Description of Responding Organization

AIRNow is a project of the United States Environmental Protection Agency, in cooperation with a large number of Partner Agencies, at the Federal, Tribal, State, and Local level.  USEPA is an active participant in GEO and USGEO and is committed to the development of GEOSS.

US EPA’s Office of Air Quality Planning and Standards (OAQPS) has implemented the AIRNow Gateway to serve AQI in various standard formats; this is a contributed component to GEOSS and will be registered with the GCI.  



























































































