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1.  Purpose & Scope


The U.S. Environmental Protection Agency’s Air Quality Index is a simple designation of an air quality parameter that can easily inform local agencies and the public of potentially unhealthy situations.  Since 1999, an Air Quality Index (AQI) based on ozone concentrations has been a regular product of the Environmental Protection Agency (EPA).  The ozone AQI is monitored by a nation-wide network of instruments, and forecasts are issued on a daily basis.  In 2003, an AQI based on fine particulate matter concentrations (PM2.5) was introduced by EPA, which now monitors and forecasts this index as well.  This document describes a plan to combine validated aerosol parameters, produced from NASA satellite data, with surface observations of aerosol from EPA’s ground network and other sources, into useful particulate AQI forecast guidance for EPA and associated forecasters.  The ozone AQI is also of interest to NASA's Earth Science Applications Program.  However, in this Plan, all references to AQI refer to the index based on PM2.5 concentrations.

The Air Quality Index Project is one project under NASA’s National Air Quality Applications Program. This project was developed by the IDEA (Infusing Satellite Data into Environmental Air Quality Applications) team to prototype air quality forecast tools that incorporate NASA ESE data and analysis.  In FY03, at the request of the EPA, a demonstration was conducted to prototype these tools and deliver them daily to a small group of forecasters for initial use and evaluation.  In FY04, the project will transition these tools to continuous operations, also at the EPA's request, with joint funding from both NASA and EPA.  EPA provides a data clearinghouse, central forecast facility, and archive for regionally and locally generated daily air quality forecasts under its AIRNow Program.  Because NOAA has the nation’s mandate for routine delivery of environmental data, the transition to operations will require NOAA's participation.  The AQI project has constructed an appropriate partnership with NOAA to operate the forecast system. In particular, in FY04 the AQI project will focus on transitioning the demonstrated forecast tools to routine delivery capability within the Cooperative Institute for Meteorological Satellite Studies (CIMMS), a joint NOAA-NASA institute located at the University of Wisconsin.

The AQI Forecast Tool work in FY04 follows from a highly successful NASA-EPA-NOAA scientist-led demonstration that took place during September 2003 and provided satellite aerosol data products from NASA's MODIS instrument, GOES fire observations, EPA’s surface observations of aerosols, modeled forward trajectories, and forecast notes for the continental US on a daily basis to a subset of EPA’s network of aerosol forecasters. In previous work, the IDEA team demonstrated that MODIS aerosol products correlate well with the PM2.5 measurements from the EPA ground network, and thus, would be useful as AQI forecast guidance. These data products and forecast notes were designed to improve the next day Air Quality Index forecast that is routinely delivered to the media and the public.  The September 2003 demonstration was followed by a period of joint NASA-EPA evaluation, adjustment of the technical requirements, and re-scoping of the project needs to include participation in forecaster training. The overall evaluation was positive, leading to the joint funding of this AQI forecast products transition project. The demonstration project also met part of the FY04 Integrated Budget and Performance Document deliverable 4ESA1, by delivering the AQI forecasting benchmark report, The Application of Satellite Data for Forecasting Particle Pollution, in November 2004.

The FY04 project intent is to advance significantly the “transition to operations’ of these forecast tools.  The transition of the AQI forecast tools will be accomplished by porting the research software code developed under the FY03 demonstration and establishing an operational system at CIMSS, a suitable partner whose mission embraces transition to operations.  The research code enables acquisition of NASA, EPA, and NOAA data streams, performs visualization and analysis, enables real time forecaster notes, provides delivery to geographically distributed users from a wide variety of institutions, and archives the forecast data for further evaluation and retrospective study. At the heart of this data flow will be the implementation of the MODIS aerosol retrieval algorithms in the direct broadcast link at CIMSS.  Direct broadcast will provide the MODIS aerosol products more quickly than they were available during the 2003 demonstration, which used the “NOAA bent-pipe” at CIMSS for near-real-time MODIS data acquisition. Further, based on user feedback as part of a system approach, the project expects to evolve the tools to incorporate new types of aerosol data and forecast products, and to be more intuitive, robust, and user friendly.

2.  AQI Project Goals & Objectives

Predicated on adequate and timely funding, this project will meet the following goals and objectives: 

A.  By summer 2004, a Task Order or equivalent will be in place between NASA and CIMSS to enable transition of the demonstrated forecast tools to routine delivery.

B.  By the end of FY2004, CIMSS will routinely deliver forecast tools incorporating MODIS Direct Broadcast data to EPA forecasters.

C. The selected forecast tools will be delivered and evaluated operationally for a minimum period of 1 year (into FY05).

D.  The AQI team will provide training materials for forecasters within one year (mid FY05).  

3.   AQI Team


The AQI project is scientist-led, in a ‘NASA senior researcher/group leader-to-external Agency senior researcher/group leader’ project model.  The Principal Investigator engages a team of NASA, EPA, NOAA, university, and private industry personnel to achieve the project objectives.  The activity is highly collaborative, not directive, and as such requires agreement on shared goals and objectives.  Many of the key participants are not funded by NASA, and participate on the basis of professional respect for the NASA work and close alignment of the work with their functional or research responsibilities.  Consequently, NASA management of these activities is modeled along the lines of Research and Analysis tasks.


NASA’s primary roles in the AQI project include the end-to-end responsibility of fostering inter-Agency relationships at the senior researcher/ responsible group leader level, the establishment of inter-Agency mutually-agreed requirements and goals for the project’s evolution, establishment and supervision of the specific jointly-funded task agreement with CIMSS, participation in the transition activities, scientific evaluation of the products (including specific-event evaluations of the tool’s capabilities) with the partners, and coordinating modest adjustments to the processing algorithms by the responsible Science Team to better fit the needs of the users. 

The specific Partner organizations for the AQI project include:


- NASA air quality applications development team (NASA LaRC, GSFC, MSFC, and SSC technical staff)


- NASA MODIS Science Team (aerosol optical depth and cloud optical thickness products) 

- US EPA AIRNOW program and EPA staff in the Office of Research and Development and 

Office of Air Quality Planning and Standards 

- NOAA NESDIS, Office of Research and Applications, Satellite Meteorology and Climatology

 Division

- Cooperative Institute for Meteorological Satellite Studies (CIMSS), within the Space Science

 and Engineering Center (SSEC) at the University of Wisconsin

- State, local, and commercial metropolitan air quality forecasters

In addition, investments by NASA’s Earth Science Division will be leveraged to strengthen the understanding of aerosol pollution events.  Specifically, the regional aerosol optical depth forecast products developed under the Air Quality Index project of the AQ Applications Program will be provided to forecasters and modelers involved in NASA’s INTEX-NA field campaign in summer 2004.  In return, the INTEX-NA  in-situ and remote measurements of aerosol composition and optical properties, and model results obtained during INTEX-NA will provide valuable data to the AQI Forecast Tools project for interpreting the relationships between MODIS AOD and EPA surface PM2.5 mass concentrations. 

4.  Work break-down structure (Roles & Responsibilities within Team)

The following structure describes the FY04 AQI effort consistent with $250K FY04 NASA funding.

1.0 Air Quality Index Forecast Tools Project Management (D.O. Neil, L. Remer, NASA)

2.0 AQI Forecast Tools Requirements (Lead, J.J. Szykman, US EPA)


2.1 Data Products


2.2 Timeliness


2.3 Identification of users


2.4 Methods to deploy tool within EPA community

3.0 AQI Forecast Tools Transition to operations at CIMSS (Lead, L. Gumley, CIMSS)


3.1 Clone NASA demonstration system at CIMSS


3.2 Adapt system to MODIS Direct Broadcast acquisition


3.3 Deliver forecast tools 


3.4 Develop training products


3.5 Establish and maintain data archive for alternate use (retrospective study and assessment)

4.0 AQI Forecast Tools Evaluation (Lead, B. Baum, NASA)
4.1 Perform scientific evaluation (comparison and interpretation of the remotely sensed 

observations and model representations with surface data)

4.2 Perform technical evaluation (data delivery timeliness, efficiency, robustness, reliability)


4.3 Conduct user evaluation 


4.4 Conduct specific case study evaluations to develop authoritative interpretations of

observed geophysical phenomena


4.5 Report results in scientific and applied research forums

5.0 AQI Forecast Tools Evolution (Lead, S. Bachmeier, CIMSS)

5.1 Identify and prioritize changes for the tools (e.g., request algorithm development for 

better spatial resolution from MODIS, addition of surface or space-based aerosol 

lidar data)

5.2 Formulate implementation concepts for these improvements

The task funding is primarily directed toward deliverable products and analysis. 
5. Project AQI FY 04 Deliverables


5.1 Fully operational software system at CIMSS (05/04)


5.2 MODIS Direct Broadcast data capture implemented at CIMSS (06/04)


5.3 Operate AQI forecast tool system for a minimum of 1 year (complete 06/05)


5.4  Develop forecaster  training material (ongoing)


5.5  Report case study results (ongoing)
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Task Name

1

Evolve AQI Tool Requirements

2

Evaluate Sept 2003 Demo

3

Publish Benchmark Report

4

Evaluate selected aerosol events; identify new reqs.

5

AQI Tools Transition to Operations

6

Task in place with CIMSS

7

CIMSS implementing MODIS Direct Broadcast data capture 

8

Forecast site operational at CIMSS

9

IDEA-AQI operations deliver forecast tools

10

Evaluate forecast tools

11

Analyze selected aerosol events

12

Publish authoritative interpretations of special events to website

13

Evolve forecast tools

14

Evaluate additional (H+V) spatial resolution

15

Evaluate A-Train product delivery

16

Develop training material for forecasters

17

Participate in EPA Forecaster Training

10/6

11/14

11/28

10/6

3/19

1/23

4/8

2/3

6/7

5/10

5/10

5/12

1/19

7/2

7/2

3/29

8/27

5/12

7/30

5/24

5/26

9/29

4th Quarter

1st Quarter

2nd Quarter

3rd Quarter

4th Quarter

1st Quarter

2nd Quarter

3rd Quarter

4th Quarter


7.  Budget 

NASA’s FY04 Air Quality Program Plan assigns $250,000 to the AQI Project as procurement funding (“traditional” funding.  Civil Service expenses are excluded).  A similar level of funding is expected in FY05, with slight increases in following years to accommodate the initiation and implementation of new tasks.  Specific FY04 procurements include: (1) $90K partial funding to CIMSS to operationalize tool delivery (Additional funding from EPA in FY04, NASA in FY05).   (2) $100K to A. Chu (MODIS Science Team) for algorithm implementation at CIMSS and algorithm enhancements for applications (3) $40K for support contractor (Kittaka).

8.  Metrics (to support Project Control)

In order to track procured service progress, the AQI project identifies:


- Task in place with CIMSS May, 2004


- CIMSS, Science Team (A.Chu) successfully capture DB MODIS aerosol products at 

CIMSS June, 2004.

- User feedback option implemented at website; EPA forecaster training sessions identify 

user value Sept 2004.

Reporting 

The AQI Forecast Tools benchmark report, The Application of Satellite Data for Forecasting Particle Pollution, was submitted to NASA HQ in November 2004.  This report met part of the Agency’s IDBP deliverable, 4ESA1, and is a key milestone for FY04.

In addition, the AQI project will provide occasional key activity reports through the NASA internal reporting system.  An informal report (not a benchmark report) will be generated for the first aerosol season of operations at CIMSS.  The aerosol season typically lasts through October.  A series of aerosol case study reports will be posted online with the forecast tools as guidance for interpreting selected major aerosol events.

�NASA ESE National Applications: Air Quality


Project:  AQI Forecast Tools


FY04





6.  Schedule and Milestones





The AQI Forecast Tools Project, developed by the IDEA Team, is one project under NASA’s National Air Quality Applications Program.  This project is designed to address near-term forecast tool needs of state, local, and commercial air quality forecasters who are working with US EPA’s AIRNow network to produce next-day particle pollution forecasts for the public.
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