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1.0 Purpose

Integrated Benchmarked Systems (IBS) is that part of the Crosscutting Solutions Program whose purpose is to provide the systems engineering services and support to perform evaluation, verification, validation, and benchmarking of NASA research results within the Earth Science Applications’ National Applications programs.  As such, the IBS project supports each national application and the related partnerships with operational agencies.  IBS provides crosscutting systems engineering functions such as requirements analysis, investigation of alternatives, solution design and integration, testing, verification and validation (V&V), and benchmarking.  Additional services provided by IBS include development of an Earth Science Enterprise (ESE) knowledge base of critical missions, sensors, products, and models, as well as information about partner decision support tools.  The Integrated Benchmarked Systems Program also provides critical support to the Earth Science Enterprise through continuation of the NASA Scientific Data Purchase Program, through participation in National and International Priorities incorporating Earth Science solutions, and through understanding the utility of commercial remote sensing products for science use through participation in the Joint Agency Commercial Imagery Evaluation (JACIE) team.  The IBS project is also responsible for the close-out of the heritage aircraft remote sensing operations at Stennis Space Center.

This plan encompasses fiscal year 2004.  The project directly supports the following Integrated Budget and Performance Document (IBPD) performance measures:

4ESA1:  Benchmark measurable enhancements to at least 2 national decision support systems using NASA inputs.

4ESA4: V&V at least two commercial remote sensing sources/products for Earth science research.

4ESA5: Benchmark improvements to at least 2 of the larger national applications – Air Quality and Agriculture.

5ESA1: Work within the Joint Agency Commercial Imagery Evaluation (JACIE) team and the Commercial Remote Sensing (CRS) Policy Working Group through partnerships with NIMA (now NGA), USGS, NOAA, and USDA to verify / validate at least two commercial remote sensing sources/products for Earth science research, specifically with respect land use and land cover observations for carbon cycle research and water cycle research.

5ESA2: Benchmark measurable enhancements to at least 2 national decision support systems using NASA results, specifically in the areas of Disaster Management and Air quality. 

5ESA6: Benchmark solutions associated with at least 5 decision support systems that assimilate predictions from Earth system science models developed and maintained by the GISS, GFDL, NCEP, SpoRT, and the JPL Earth Science laboratories.  

5ESA7: National applications: Benchmark enhancements to at least 2 national decision support systems using NASA results, specifically Disaster Management and Air quality. 

5ESA9: Benchmark the use of predictions from 2 NASA Earth system science models (including the GISS 1200 and NCEP weather prediction) for use in national priorities, such as support for the Climate Change Science Program (CCSP) and Climate Change Technology Program (CCTP) and the NOAA National Weather Service.

5ESA10: Benchmark the use of observations and predictions of Earth science research results in 2 scenarios assessment tools, such as tools used by the Department of Transportation (specifically in the Community Multi-scale and Air Quality (CMAQ) Improvement Program tools) and the Department of Energy (Edmunds-Reilly-Barnes integrated scenario assessment tools). 


2.0 Project Goal & Objectives
The goal of the Integrated Benchmarked Systems project is to ensure the integrity, quality and reliability of innovative solutions delivered by the Earth Science Applications Program to its customers, thereby enhancing the decision-making capacities of partners and their customers.  The objectives of the program are:

1. Provide systems engineering support to the evaluation, verification and validation (V&V), and benchmarking of NASA observations and predictions for use in decision support systems and tools for NASA’s National Applications. 

2. Develop a detailed understanding and knowledge base of NASA’s mission observations’ and model predictions’ ability to serve improved decision-making.

3. Define and utilize a network of national and international integrated solution activities to support improved decision-making, including the Climate Change Science Program, the Climate Change Technology Program, the Interagency Working Group on Earth Observations, the Group on Earth Observations, the Commercial Remote Sensing Policy Implementation Working Group, the International Society of Photogrammetry and Remote Sensing, the Committee of Earth Observing States, Geospatial One Stop and the Adminstration’s Activities to Combat Illegal Logging. 

4. Perform characterization/V&V of commercial sources of data for Earth science research through participation in the Joint Agency Commercial Imagery Evaluation (JACIE) team.


3.0 Project Team 
Project Management
Crosscutting Solution Program Manager:  
Martin Frederick, NASA Headquarters Code YO

IBS Project Manager:



Craig Peterson, NASA Stennis Space Center

IBS Deputy Project Manager: 


Vicki Zanoni, NASA Stennis Space Center

NASA Centers
Stennis Space Center


POC: Craig Peterson

Goddard Space Flight Center

POC: Shahid Habib

Langley Research Center

POC: Greg Stover

Marshall Space Flight Center

POC: Tim Miller

Ames Research Center


POC: Steve Hipskind

Jet Propulsion Laboratory

POC: Dave Tralli

Partner organizations
Because IBS provides crosscutting support to all National Applications, the IBS partner organizations include the government agency and academic partners for each Application.  Each National Application Program Plan defines the partners and network involved in carrying out the objectives of the application program.  Some of the National Application partners include the U.S. Department of Agriculture’s (USDA) Foreign Agricultural Service (FAS), the National Oceanic and Atmospheric Administration (NOAA), the Environmental Protection Agency (EPA), and the Federal Emergency Management Agency (FEMA).

In addition, the IBS partner network includes other organizations that contribute to and benefit from overall IBS support activities.  These partners and stakeholders are listed in the project element plans found in Appendices A-E. 


4.0 Project Elements
The NASA Earth Science Applications Program collaborates with Federal agencies to enable and extend the application of NASA’s Earth science research results to serve the partners’ management, policy, and decision-making responsibilities.  NASA follows a systematic approach involving three phases – evaluation, validation & verification, and benchmarks – to examine opportunities for application of Earth science observations to support the partners’ decision support tools. The Program’s desired outcome is for the partner organizations to use project results to enable the use of Earth science products to enhance their operational decision-support capabilities.

The implementation of the IBS project is divided into five (5) project elements.  Elements 4.1 and 4.3 directly support the systems engineering approach described above.  Element 4.2 provides commercial data characterization support to the NASA Earth science research community.  Elements 4.4 and 4.5 support other on-going or legacy activities.  Each element is described below, and in the project element plans as Appendices to this document.  Note that tasks and deliverables (See Appendices A-E) are subject to the availability of funds

4.1 Systems Engineering Support to Evaluation, V&V, and Benchmarking

This IBS project provides systems engineering support to the evaluation, V&V, and benchmarking activities required by the National Applications.  Systems engineering activities include the evaluation of decision support tool (DST) requirements, identification of NASA measurements and models to serve DST requirements, integration of NASA inputs within DSTs, V&V of NASA observations and predictions within the context of DST performance, and benchmarking the impact to decision-making resulting from NASA contributions.  Systems engineering activities draw heavily on the work performed in the Knowledge Base and Capacity Building project element (section 4.3 below and Appendix C), which defines the available NASA missions, instruments, measurements, models, and predication that can be integrated within partner decision support tools.  Specific systems engineering requirements and activities are defined through National Applications Program Plans and/or direct interaction with Applications Program Managers or Deputy Program Mangers and the NASA Headquarters Crosscutting Program Manager.     

Systems engineering activities supporting the Agricultural Efficiency Application will focus on the USDA’s Foreign Agricultural Service’s Production Estimation and Crop Assessment Division (PECAD) decision-making environment.  For Air Quality, support will be provided to the benchmarking of the EPA’s Air Quality Index and to supporting follow-on V&V and benchmarking work.  Coastal Management systems engineering work will address the evaluation of several decision support tools used within NOAA.  V&V of NASA research and data to improve surface roughness estimation will be the systems engineering focus for Disaster Management’s support to FEMA’s Hazards U.S.-Multi Hazard (HAZUS-MH) decision support tool.  The Homeland Security application will utilize systems engineering support to investigate requirements for DHS and potential decision support tools.  Public Helath activities will directly support the Rapid Syndrome Validation Program, a project selected NASA’s REASoN program.  Evaluation of the Better Assessment Science Integration point and non-point Sources (BASINS) tool will be the systems engineering focus for Water Management.  

These and several other detailed activities, including tasks, schedule and milestones, deliverables, and budget are described Appendix A.

4.2 Joint Agency Commercial Imagery Evaluation (JACIE)

Through the JACIE team, NASA participates with NGA and USGS in a collaborative interagency approach for the characterization of commercial remote sensing products for government use.  Specifically, NASA characterizes commercial products for use by its Earth science research community.  As part of this effort, NASA will lead the JACIE team by coordinating with NGA and USGS to leverage characterization expertise, and by interacting with industry to communicate and share calibration and characterization results.  Additionally, NASA will team with experts in academia including the University of Arizona and South Dakota State University to perform thorough characterizations.  JACIE characterization results and related activities will be communicated to the science community through face-to-face meetings, an annual JACIE workshop, NASA Technical Memos, and peer-reviewed publications.

Recognizing that commercial remote sensing systems have the capacity to serve a portion of science research measurement needs, a systematic study of NASA’s Earth science requirements for commercial data/products specifically with respect to land use and land cover observations for carbon cycle and water cycle research will be performed, and plans/recommendations for the V&V and purchase of such data/products will be developed.  Data requirements and JACIE-related activities will also be communicated as part of the implementation of the Commercial Remote Sensing Space Policy. 

The specific activities including tasks, schedule and milestones, deliverables, and budget for the JACIE project element are described in Appendix B.

4.3 Knowledge Base, Capacity Building, and National/International Solutions

The Knowledge Base component systematically catalogues the NASA missions, sensors, models, data products, model products, and network partners appropriate for consideration in NASA earth science applications projects.  The knowledge base provides the ability to perform a preliminary assessment of NASA capabilities most useful for a given partner decision support tool; this capability directly supports the Systems Engineering project element (section 4.1 above and Appendix A). To build capacity in the use of NASA observations and model predictions a conceptual plan is under development for a standardized library for earth-science applications databases, models, and algorithms. This “NASA Earth Science Master Library (NESML)” will enable adoption of NASA models for use in an earth science Decision Support System or Decision Support Tools.  Additionally, a Network Diagram will be developed to communicate the network of partner organizations associated with the National Applications Program.  Another aspect of the IBS approach to building capacity is to utilize specific expertise through the Intergovernmental Personnel Act (IPA) Mobility Program. Up to three IPAs will provide senior management and research and system engineering expertise to enhance and accelerate the IBS goals and objectives.  

IBS provides support to National/International Solutions through involvement in several initiatives.  IBS provides direct support to the Global Earth Observation (GEO) and Interagency Working Group on Global Earth Observation (IWGEO).  SSC also operates and maintains the GEO and IWGEO websites as part of the IBS Solutions Network.  As part of building and developing an international partner network, IBS personnel are participating in an ISPRS/CEOS Working Group on Calibration and Validation (WGCV) Joint Task Force on radiometric and geometric calibration.  NASA, leveraging from its experience with commercial data purchases, participates in the implementation of the Commercial Remote Sensing Space Policy (CRSSP) through interaction with other civil agency participants to develop and execute the CRSSP Implementation Plan.  

Additional project support will be provided as funds are available to define products and competitively select sources to enable the Earth Science Applications to meet out-year deliverables, including but not limited to IBPD metrics 5ESA6, 5ESA9, 5ESA10 and projects in the area of Integrated Systems Solutions and Network Solutions.

The specific activities including tasks, schedule and milestones, deliverables, and budget for this project element are described in Appendix C.

4.4 Scientific Data Purchase (SDP) Continuation

The Scientific Data Purchase (SDP) was a demonstration program developed in response to the President's Space Policy, directing NASA to purchase remote sensing data from the private sector. Initiated in fiscal year 1997, the SDP was funded exclusively from congressionally directed funds to provide scientific data to the ESE science community. The $70 million program was an opportunity to advance global-systems research, to strengthen the U.S. economy through development of remote sensing technologies, and to test a new way of doing business.

Although the SDP program formally announced its closure in FY03, NASA will continue to operate the SDP data archive for a minimum of six months in order to provide NASA researchers access to SDP commercial data to support on-going Earth science research.    

In late FY03, NASA decided to extend the SDP program’s archive service for an additional six months, as well as, to convert the SDP data into a format compliant with the Earth observing system Clearing HOuse (ECHO) systems used in NASA Data Active Archive Centers (DAAC’s).  Accomplishing this task would allow maximum benefit of NASA procured data into the science community by taking advantage of the extended DAAC network of users. To date, approximately 30TB exists in the SDP archive. The purpose of this project is to convert all existing SDP commercial data into an ECHO compliant format that can be linked into the DAAC network. 

The specific activities including tasks, schedule and milestones, deliverables, and budget for the SDP’s Continuation and the Conversion of SDP Data into an ECHO compliant format are described in detail in Appendix D.

4.5 Sensor Closeout

NASA SSC has historically operated airborne sensors to support Earth science research and applications.  Operation of the sensors has included the maintenance and operation of the sensor platform, a NASA Learjet.  As these sensors do not directly support the National Applications Program, the operation and maintenance of the sensors and platforms will no longer be funded through this program.  During FY04, the SSC airborne sensors will be “shelved.”  SSC will compile all relevant documentation related to the NASA Learjet for closeout and possible future audits. Safety documents and other data/documentation will be compiled and archived as specified by the NASA Document Management Plan.  

The specific activities including tasks, schedule and milestones, deliverables, and budget for the SSC Sensor Closeout project element are provided in Appendix E.


5.0 Budget 
The IBS budget and cost plan are presented in Table 1 and Figure 1, respectively.  Additional budget and phasing detail are provided in Appendices A-E.




Table 1: FY04 IBS Budget

ACTIVITY
FY04 Budget ($K)
NASA SSC Civil Servant FTE

Systems Engineering Support
2050
5.85

Kbase & Capacity Building
1450
5

Sensor Closeout
150
0.3

JACIE
1200
0.35

SDP Continuation
480
0.5

IBS TOTAL
5330
12
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Figure 1: Integrated Benchmarked Systems FY04 Spend Plan
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