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1.0  PURPOSE & SCOPE

1.1  PROJECT ABSTRACT:
The Earth Science Applications Division’s Affiliated Research Center (ARC) program consists of competitively selected cooperative agreements implemented in collaboration with four universities.  The ARCs partner with Federal agencies, state and local agencies responding to Federal mandates, or NGOs that facilitate that response.  Each ARC introduces its partners to spatial information technologies, especially Earth Science Enterprise (ESE) remote sensing data and science models. Partners that are accepted into the program team with one of NASA's university affiliates in integrating ESE data and models into their decision making processes.  Each customer-driven project results in a technology demonstration / validation or prototype application.  ARC partnerships last from one to three years. These are short-term projects that intended to stimulate further development and use of remote sensing technology.  The projects are not full-scale development projects aimed toward a shrink-wrapped product, nor do they directly fill a partner’s or its customer’s orders. Rather, successful projects stimulate the partner to improve and expand its existing decisions support tools through adoption and development of ESE data and models.  Through project participation, partners join the informal remote sensing community of practice and the more formal Solutions Network. 

2.0  GOALS AND OBJECTIVES

2.1  GOALS

Through the ARC program, partners become familiar with the opportunities provided by ESE remote sensing technologies.  Working in partnership with university research teams provides the partners access to some of the most advanced facilities and most capable research scientists in the nation.  At the same time, students and university staff are exposed to industry requirements and real-world problem-solving situations through the partnerships.  This "learning laboratory" approach allows partners to use existing NASA and university resources to investigate opportunities for decision support without making large investments in unproven areas.  Ultimately, the ARC program helps create and push the limits of remote sensing applications, while training tomorrow’s work force.  Both the partners and the students contribute to the Solutions Network and enlarge the community of practice.

Over the years, the ARC program has generated literally hundreds of ideas for use in both the public and private sectors.  Besides the ARC partners, the NASA ESE Applications Division is also a primary customer of the ARC projects.  For example, two of our current REASoN projects were generated from ARC projects.  Through the ARCs, the Division achieves a greater understanding of information requirements, decision processes, and the applicability of geospatial technologies within the National Application addressed by each project.  This knowledge is then be used to provide technical, market, and economic viability information to ESE data providers and users.  Knowledge dissemination is ensured through public presentations, and through publication in both trade journals and peer-reviewed research publications.  

Since 2002, the ARCs have been aligned with the NASA Code YO National Applications, working with both officially designated DSS’s and non-official ones.  

For example-
 
a.      San Diego State University collaborates with the US Border Patrol on smuggling routes.   They work with the USFS and state and local agencies on wild fire fuel monitoring. During the 2003 Southern California wildfires the ARC also provided up-to-date imagery directly to emergency managers and to the general public.  (Disaster Preparedness, Homeland Security)  For more information see: http://typhoon.sdsu.edu/Research/Projects/NASA_ARC/INDEX.HTM
b.      The University of South Carolina partners with the State of North Carolina on flood mapping and the South Carolina Emergency Management Division on the SLOSH model.  This work will also benefit FEMA.  (Water Management, Disaster Preparedness)  For more information see: http://www.cla.sc.edu/geog/rslab/arc/
c.      The University of Wisconsin partners with the USEPA, WDNR, and the Nature Conservancy on lake water quality measurements for monitoring and land protection.  (Water Management, Community Growth)  For more information see:  http://www.ersc.wisc.edu/research/ProgramsAndGroups/ARC.htm
Utah State University is looking into measurements of soil carbon sequestration in the inter-mountain West, where soil reflection parameters developed for the Mid-west are not valid.  They work wheat production projects as well, with the National Association of Wheat Growers, and USDA is following the work.  (Carbon Management, Agricultural Efficiency) For more information see:  http://www.gis.usu.edu/ArcWebpage/ARCPage/index.html
In FY04, ARC activities will help NASA meet IBPD metrics 4ESA8 and 4ESA9. For FY05 IBPD metrics: 5ESA6, 5ESA11, and 5ESA13 will be addressed.  These are listed in section 9 below.  In the out-years FY06-09, results from the ARC projects will help the Applications Division identify DSS’s for evaluation and benchmarking. 

2.2  OBJECTIVES

Completion of three projects per year per center, for a total of twelve projects per year.

Dissemination of project results to the community of practice.

3.0  PROJECT TEAM

NASA Stennis Space Center, Earth Science Applications Directorate

ARC Project Manager: Dr. Nathan Sovik, NASA / SSC

San Diego State University



Principal Investigator:  Prof. Doug Stow



ARC Coordinator:  Mr. John Kaiser

University of South Carolina



Principal Investigator:  Profs. John Jensen, David Cowen



ARC Coordinator:  Dr. Jason A. Tullis

University of Wisconsin



Principal Investigator:  Prof. Tom Lillesand



ARC Coordinator:  open position

Utah State University



Principal Investigator:  Profs. Doug Ramsey, Doran Baker



ARC Coordinator:  Mr. Denis Wright

Other organizations, from state and local entities to Federal Agencies, participate through formal Memoranda of Agreement directly with the ARC Universities.

4.0  ROLES AND RESPONSIBILITIES 

Each ARC has a Principal Investigator with overall implementation responsibility for the University Center.  

A Coordinator at each university handles the day-to-day recruitment and research activities.  

Each ARC Coordinator reports to a contractor Liaison at SSC who has responsibility for two universities.  These staffers handle the day-to-day coordination for the program and report to the NASA Project Manager.  

Communication within NASA: The NASA Project Manager has overall technical program and budget responsibilities.   The Project Manager consults with and reports to the NASA Headquarters Crosscutting Solutions Manager on matters of budget and policy direction.

Communication between NASA and the ARCs:  The Liaisons communicate mainly with ARC Coordinators, and the Project Manager mainly communicates with the Principal Investigators, though this is flexible.  Project proposals are reviewed by the Liaisons, Project Manager, and other expertise is brought in as needed.  Each ARC files a monthly report through the on-line Stennis ‘Gadget’ system.  Project final reports are submitted to NASA in both hard and soft copy.   Annual reviews are held in February at Stennis Space Center.

5.0  IMPLEMENTATION

5.1  APPROACH

The ARC program is implemented through competitive Cooperative Agreements with each of the participant universities.  These were awarded through a competitive peer-review process.  Support to NASA management is provided through task orders to the SSC Test and Technical Services Contract, currently held by Lockheed Martin and awarded through competitive bid.  This contract will be re-competed in FY04.

SSC/ESA WBS#

Institution

2.1.1.1



Technical Support Contractor, SSC

2.1.1.2



San Diego State University ARC

2.1.1.3      


University of South Carolina ARC 

2.1.1.4      


University of Wisconsin ARC

2.1.1.5      


Utah State University ARC

5.2  SCOPE OF WORK

During each contract year, each Affiliated Research Center recruits three partners, and defines project topics based on the expressed needs of partners.  Each ARC designs, completes, and reports on three projects with partner investigators; they participate in an Annual Review after completion of the project year; they provide monthly technical and budget reports, an annual report; they publish findings as appropriate and provide outreach to the community of practice through meetings and conference presentations at the local, state, national, and international levels.  The ARC P.I.’s have also participate when requested in the development of the ARC program as a whole.

5.3  AGREEMENTS / SUPPORTING AGENCIES

No other government entities are involved.  The ARC universities themselves enter into agreements with State and Federal Agencies, NGO’s etc. to perform the activities, but these agreements do not directly involve NASA.  

6.0  DELIVERABLES

Each ARC project results in a final report.  The reports summarize the research approach, methodology, findings, and metrics.  Final reports are available to the U.S. public via mail.  The executive summary of each report is also posted on the ESA Web site.  In addition, most of the ARC staff present papers at government, academic, and commercial conferences and publish results in peer reviewed journals.  Monthly status reports are filed electronically by each of the ARCs.  Significant accomplishments and issues are reported as they arise to NASA Headquarters management through Weekly Activity Reports and weekly teleconference.  While not an explicit deliverable, ARC projects will continue to produce Master’s and Ph.D. theses.

7.0  SCHEDULE AND MILESTONES

Previous year projects are presented in February at the Annual Review at SSC.  

Written reports follow during March and April.  

12 new projects and partners are proposed from January through June of the project year.  These may be follow-on studies resulting from successful projects from the previous year.

IBPD Metrics are reported at the end of the fiscal year.  

The ARC program is scheduled for completion by the end of FY05 Q2.  However, projects are sometimes delayed, usually due to data acquisition issues, so no-cost extensions may be considered.

8.0  BUDGET

8.1  PROCUREMENT AND BUDGET

The ARCs are in their final option year of five-year cooperative agreements.  The four contracts are scheduled to expire from February through March, 2005.  The program has been incrementally funded, and all prior year funding has been obligated.  The overall program spending profile has been quite linear and is expected to remain so.  The FY04 budget is $200K per university, for a total of $800K.  (SSC has budgeted $100K for FY04 management costs.)  FY05 contract commitments will be a total of $174K split among the four universities.  Therefore, to complete all contract commitments, total funding required is $974K, not including SSC management costs.  This table summarizes status of direct procurements as of February 2004 -

As of 10-Feb-04





Planned Obs at End of FY04


ARC Univ.
Contract #
Contract value
Obs to date
Invoiced to date
FY04 Budget

Required 

FY05 Budget

SDSU
NCC13-00002
$1,022,783
$823,030
$796,307
$199,753
$1,022,783
$0

USC
NCC13-00003
$1,065,692
$815,750
$698,225
$200,000
$1,015,750
$49,942

UW
NCC13-00004
$1,025,000
$775,000
$675,283
$200,000
$975,000
$50,000

USU
NCC13-00005
$1,045,666
$771,666
$633,144
$200,000
$971,666
$74,000

(TTSC Support)




$100,000



Total

$4,159,141
$3,185,446
$2,802,959
$899,753
$3,985,199
$173,942

Each host University is required to provide co-funding for the program.  This invariably takes the form of in-kind support- facilities, equipment, and/or part-time overhead support staff.  In addition, ARC partners provide personnel hours, and sometimes equipment and data, on a no-exchange of funds basis.

The ARC program employs 0.5 Civil Service FTE’s at Stennis Space Center.  It also requires the support of 1 contractor WYE, depending on annual project and program requirements.

8.2  COST / SCHEDULE CONTROLS

The ARCs are required to submit monthly reports detailing scheduled technical progress and expenditures.  The Project Manager uses these to control the disbursement for most quarterly invoices.   Project final reports are also due annually, and the final quarterly payment each project year is dependent on their submission.  

On an on-going basis, schedule and budget variances are addressed in program reviews by ESA Directorate senior management.

An ARC Annual Review meeting is held with the participation of the ARC Principal Investigators to review projects, program progress, and budgets.

9.0  PERFORMANCE MEASURES

9.1 ARC PROGRAM METRICS

The ARC Program will complete 12 projects per year, three at each affiliate university.  Results from the program are disseminated through a combination of activities, including peer-reviewed publications.  Public awareness is increased through conference presentations, trade journal publications, Web sites, and outreach activities on the part of both NASA and the universities.  The overall impact of the program is measured by rolling up the results from individual projects, measured in appropriate terms as described below.  

9.2  ARC PROJECT METRICS

Project performance measures include, but also go beyond, the traditional measures of R&D program performance, such as research publications and public presentation of results.  Measures include economic assessments that compare traditional and remote-sensing-enhanced approaches.  Costs are base-lined from the start of each project.  Estimation of potential market size is determined, and, if possible, relative savings in person-hour or dollar terms are measured, and any resulting patents, copyrights, or other intellectual property are reported.  Non-financial benefits are also reported, such as improved product quality, improved decision-making, risk reduction, and environmental or safety improvements.

Impact on the remote sensing community of practice includes the broadening of the market for ESE data and models, increased and improved knowledge of the market, clarification of technical requirements, the training of the workforce, direct purchases, and positive publicity.  Substantial reduction in costs, increases in profits, market growth, increased employment, and non-tangible benefits are used to demonstrate net benefits to the taxpayer.

9.3  IPBD METRICS

In FY04, ARC activities will help NASA meet the following IBPD metrics: 

4ESA8 Provide in public venues at least 50 stories on the scientific discoveries, practical benefits, or new technologies sponsored by the Earth Science Enterprise.  [The ARCs will make at least 5 presentations at public venues]

4ESA9  Research: Each research project will allocate 80% of its funding competitively during FY 2004. [The ARCs and SSC support contract were 100% competitively awarded]

For FY05, ARC activities will help NASA meet the following IBPD metrics: 

5ESA6  Crosscutting Solutions: Benchmark solutions associated with at least 5 decision support systems that assimilate predictions from Earth science models (e.g., GISS, GDFL, NCEP, SpoRT, and the Earth Science laboratories.)  [The ARCs will provide at least one of these.  [A prime candidate is SDSU’s wildfire fuel monitoring project.]

5ESA11 Provide in public venues at least 50 stories on the scientific discoveries, practical benefits, or new technologies sponsored by the Earth Science Enterprise.  [The ARCs will make at least 5 presentations at public venues]

5ESA13 At least 80%, by budget, of research projects will be peer reviewed and competitively awarded.  [The ARCs and SSC support contract were 100% competitively awarded]

While the ARCs will no longer be active beyond FY05, in the out-years FY06-09, results from the ARC projects will help the Applications Division identify DSS’s for evaluation and benchmarking, satisfying metrics related to numbers of DSS’s benchmarked.

10  MANAGEMENT SIGNATURES

____________________________________________________

ARC Manager / Technical Monitor, SSC, Dr. Nathan Sovik  
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