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1.0  Purpose & Scope

Introduction

Surface transportation in the United States faces significant weather threats on a nearly continuous basis.  The effects of weather on the nation’s surface transportation systems touch our lives every day. Weather affects the safety, efficiency, and economic productivity of our transportation systems and facilities. According to a National Highway Traffic Safety Administration estimate, adverse weather is estimated to play a role, directly or indirectly, in 800,000 injuries and 7,000 fatalities annually resulting from vehicle crashes. This represents about 28 percent of all highway crashes and 19 percent of all fatalities. The estimated annual economic cost, just from weather-related crashes (deaths, injuries and property), amounts to nearly $42 billion. A study of the effects of snow, ice, and fog estimated that these weather conditions caused 544 million vehicle-hours of delay on highways in 1999.  The Coast Guard attributes 7 percent of recreational boating accidents to weather.  Weather has daily impacts on the goods carried by the nation’s Marine Transportation System and its intermodal connections to rail, motor carrier, pipeline, and air cargo transportation systems. These impacts affect the transit time, delivery reliability, efficiency, and cost of all goods transported by these systems. 
The Federal Highway Administration’s (FHWA) Office of Transportation Operations is sponsoring a multi-year, multiphase initiative to develop surface transportation weather decision support requirements: a needs analysis for decision support to winter road maintenance managers.  The Maintenance Decision Support System (MDSS), a prototype system aimed at winter-weather road operations, is currently being developed for the FHWA by a team of national research centers.  The primary goal of MDSS is to enable proactive decision making for transportation systems operations before and during adverse weather conditions.  The impacts of MDSS implementation include reduced operating expenses and greater road treatment service resulting in safer operation for all highways users.

Scope

While NASA is recognized in the Needs Assessment Report as a potential data contributor to weather information for surface transportation, the collaborative relationships between the transportation entities, Federal or non-Federal, and NASA have not yet been formalized.  However, the transportation community has identified a strategic thrust to identify and address gaps in weather information, seeking technological solutions as befitting the information requirements.  NASA Earth Science Enterprise (ESE) science and technology can be applied to meet these challenges in information for surface transportation with its Earth Observing System (EOS).

The scope of this FY04 activity is pre-evaluation Formulation.  Since the official relationships regarding weather information for surface transportation do not currently exist between NASA and the representative transportation community, this fiscal year will focus on establishing the working relationships with the MDSS developers and stakeholders.  This Formulation phase will also entail extensive fact-finding on the data requirements, modeling capacity, and performance parameters associated with MDSS, through which NASA will be better able to tailor the evaluation process to match EOS data to MDSS modeling and performance requirements.  At the conclusion of this pre-evaluation Formulation phase, it is anticipated that longer term collaborations will be implemented and an evaluation of the data assimilation capacity of MDSS will proceed, followed by verification, validation and benchmarking.

As a focus area under the Crosscutting Solutions Network, the evaluation and benchmarking phases of the systems engineering approach involve understanding the requirements for, and technical feasibility of, Earth science and remote sensing tools and methods for addressing DSS needs, as well as a quantification of the achieved improvements.  Technical requirements for inputs and outputs of the DSS are identified as well. Evaluation results will be used to populate or update the information contained within the Missions to Models DSS Inventory (Appendix A). The DSS missions are researched thoroughly to determine their operational requirements, funding profiles, relationships to the National Applications, and relevance of NASA capabilities.  As progress is made in the evaluation to benchmarking process, it is anticipated that Surface Transportation will emerge as a National Priority and will be elevated to such status as a stand-alone application.

Strategic Relevance

IBPD Performance Measures

Outcome 1.2.2 – Goal 5ESA6

Crosscutting Solutions: Benchmark solutions associated with at least 5 DSSs that assimilate predictions from Earth system science models.

Outcome 3.1.3 – Goal 5ESA9

Benchmark the use of predictions from 2 NASA Earth system science models for use in national priorities.

Outcome 3.1.3 – Goal 5ESA10

Benchmark the use of observations and predictions of Earth science research results in 2 scenarios assessment tools.

2.0  Project Goal & Objectives

The goal of this or any other weather-related, surface transportation activity is not to control the weather or its effects on vital transportation systems.  More effectively, the goal is to use information about the weather more effectively in managing the operation of transportation systems.  Timely weather information can mitigate or avoid the negative consequences of adverse weather for users of those systems, while getting the most value from benign weather conditions. Fortunately, the immense advances made in meteorological and environmental sciences, coupled with the twin technological revolutions in computing and digital-based communications, provide decision makers with powerful new tools for delivering weather information to potential users across the surface transportation sectors.

Conduct an Evaluation of MDSS

July 30, 2004

NASA Staff will conduct a site visit with the developers and modelers of MDSS at the National Center for Atmospheric Research (NCAR) in Boulder, Colorado.  NCAR has the lead responsibility to develop and prototype the MDSS in the first two phases of development.
  The third phase entails the release of an operational version to state Departments of Transportation (DOTs) across the nation, and to then enable tailoring of the DSS to suit local needs.  In meeting with the NCAR consortium, NASA will gain insight regarding the inputs, modeling requirements, processing mechanisms, and potential outputs to assess the EOS data assimilation capacity of MDSS.

NASA Staff must also establish and convene a series of working groups with the Project Team to identify and understand the breadth and depth of surface transportation issues.  While Part 1 above entails the understanding of the system, Part 2 focuses on understanding the community, its stakeholders and its practices.  Convenient to this entire collaboration is the familiarity of remote sensing and other geospatial technical solutions by the various representatives of the transportation community listed on the Project Team.

Draft the Final Formulation Report that comprises the functional and practical characteristics: specifically the inputs, modeling requirements, processing mechanisms, and potential outputs; of the MDSS as they relate to NASA EOS science and technology.

Draft a Surface Transportation Evaluation, Verification, Validation, and Benchmarking Program/Project Plan for 2005-2009 (ST-EVVB-PP:05-09)

August 30,2004

As a result of the pre-evaluation formulation phase and the interactions among the surface transportation agencies and organizations, the Project Team will draft Crosscutting – Surface Transportation Evaluation, Verification, Validation, and Benchmarking Program/Project Plan for 2005-2009 for programmatic consideration by Application Division Management.  The consideration anticipated will be, at least, funding for continued formulation, and at best, elevation to National Application status with funding commensurate with the activities described in the draft plan.

3.0  Project Team

Leadership

National Aeronautics and Space Administration: NASA Headquarters

Martin E. Frederick
Crosscutting Solutions Manager

Robert A. Venezia
Transportation Advisor




National Aeronautics and Space Administration: John C. Stennis Space Center

William D. Graham
Transportation Project Manager




Technical Support Contractor: John C. Stennis Space Center

Staff
Technical Support

Partner Organizations

National Academies of Sciences: Transportation Research Board

Mark Norman
Director TRB Technical Activities

Thomas M. Palmerlee
Senior Program Officer, Transportation Data

Frank N. Lisle
Engineer of Maintenance

Wilfrid Nixon (AIT, Llc.)
Winter Maintenance Committee Chairman




US Department of Transportation: Federal Highway Administration

Paul Pisano
Team Leader, Road Weather Management




Iowa Department of Transportation

Leland D. Smithson
American Association of State Highway and Transportation Official: Snow and Ice Pooled Funds Cooperative Program (AASHTO SICOP) Coordinator




National Center for Atmospheric Research

William P. Mahoney III
MDSS Program Manager




National Oceanic and Atmospheric Administration: Forecast Systems Laboratory

Paul Schultz
MDSS Development Engineer

4.0  Roles and Responsibilities

Stennis Space Center:  Stennis Space Center (SSC) is NASA’s implementing center for Surface Transportation.  SSC communicates NASA’s Earth science needs for characterized data to the project partners and leverages TRB, FHWA, NCAR, and NOAA’s characterization expertise.  SSC will maintain the leadership role for conducting the MDSS and future evaluations for Surface Transportation.  SSC will also be responsible for the development of project and implementation plans, budgets, and the reporting of performance under this Project Plan.  NASA SSC relies heavily on the Stennis Technical Support Contractor, presently Lockheed Martin-Stennis Operation (LMSO).  The SSC civil servant team manages and directs the LMSO team in performing systems engineering tasks and meeting project deliverables.
NASA Headquarters: NASA HQ will provide overall Program strategy, direction, and advocacy.

National Academies of Science: Transportation Research Board:  TRB will serve as the liaison between NASA and the broader surface transportation community of practice.  This will include the Federal Highway Administration, State Departments of Transportation, and the National Center for Atmospheric Research.
Partnership Activities and Contributions

As this activity is pre-evaluation formulation, the specific roles and responsibilities pertaining to this activity are still to be determined.  The Project Goals and Objectives attest, this Formulation entails the background preparation necessary for this project to evolve into a fully vetted evaluation.  Therefore, establishing of roles and responsibilities among the partner agencies and organizations will be a consequence of Formulation.  The individuals list under the Partner Organizations represent an existing and specific collective within the surface transportation, that being winter-weather road maintenance and operations.  It is anticipated these partners’ roles and responsibilities during Formulation and future activities will remain as presently listed, but will also entail the bilateral transfer of surface transportation knowledge vis-à-vis NASA EOS science and technology. 

5.0 Implementation Approach

Through the Surface Transportation activity, NASA will engage the Federal transportation research  community to enable and extend the application of NASA’s Earth science research results to serve the partners’ management, policy, and decision-making responsibilities.  NASA will follow 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 desired outcome for the Surface Transportation activity is to connect the partner organizations with NASA ESE data and science results and enhance their decision-support capabilities.

The Surface Transportation activity will commence with an evaluation of the Winter Maintenance Operations Maintenance Decision Support System (MDSS).  It is anticipated that this evaluation will lead to other applications within the surface transportation community and therefore should not be considered the fruition of this activity.  NASA anticipates that the Surface Transportation activity will mature through Verification, Validation, and Benchmarking, after being elevated to full priority status among the other National Applications. Since MDSS is in prototype, the V&V and benchmarking components will primarily focus on seamlessly integrating ESE data as supplemental data stream and quantifying the improvement over baseline.

MDSS Integrated System Solutions
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6.0  Deliverables

Evaluation Report: MDSS Characterization and Potential NASA Contributions

July 30, 2004

This document will present the functional and practical characteristics, specifically the inputs, modeling requirements, processing mechanisms, and potential outputs, of the MDSS as they relate to NASA EOS science and technology.  This document will also present a probalistic assessment of various EOS contributions based on the insight gained while conducting the working groups.

Draft a Surface Transportation Evaluation, Verification, Validation, and Benchmarking Program/Project Plan for 2005-2009 (ST-EVVB-PP:05-09)

August 30, 2004

This document will be the culmination of the pre-evaluation formulation activity and will present the findings of the interactions among the surface transportation agencies and organizations.  It is also anticipated that the Project Team will have gained sufficient knowledge to draft cost profiles for future budgeting requirements; these will be included in the draft plan.

7.0  Schedule & Milestones 
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8.0  Budget 

Project Budget


[image: image4.emf]FY FTE/WYE Objective Direct Procure Full Cost

2004 0.75 CS TBD TBD

1.50 TTSC $150,000 TBD

FY04 Total $150,000 $0

Potential Future Funding Requirements

MDSS Evaluation

2005 0.75 CS TBD TBD

2.00 TTSC $200,000 TBD

Collaboration w/TRB, 

FHWA, NCAR $100,000 TBD

FY05 Total $300,000 $0

MDSS Benchmarking

2006 0.75 CS TBD TBD

2.00 TTSC $200,000 TBD

Collaboration w/TRB, 

FHWA, NCAR $100,000 TBD

FY06 Total $300,000 $0


Future Budget Requirements

Since this document describes pre-evaluation and evaluation activities, NASA cannot yet precisely anticipate the budget for subsequent years beyond FY04.  As noted in the Deliverables under Objective 3 - Draft EVVB Project Plan for 2005-2009, the precise future budget requirements will be deferred until sufficient knowledge can be gained by the Project Team to appropriately develop cost profiles.  However, the estimates provided about represent a rough-order magnitude cost of the EVVB activities through 2006.  CS and TTSC represent Civil Servant and Technical Testing Services Contract respectively; this corresponds to the administration and technical interaction with the surface transportation partner agencies, organizations, and community of practice.  

9.0  Performance Measures

Project Control for Tracking

MDSS Site Visit Trip Report
Milestone: April 2004

Working Group Preliminary Report
Milestone: May 2004

Preliminary Draft ST-EVVB-PP :05-09
Milestone: June 2004

Working Group Final Report
Deliverable: July 2004

Final Draft ST-EVVB-PP:05-09
Deliverable: August 2004

Performance and Results Measures

Technical team meetings or teleconferences, of at least one per month but likely more frequently,  between the NASA project team and technical contractor project staff to assess project task status.   

Weekly activity reports provided by contractor staff to NASA.

Weekly activity reports provided by NASA Stennis Space Center to NASA Headquarters Code Y.

Participation in weekly NASA Code YO staff teleconferences

Program reviews conducted every other month at NASA Stennis Space Center.

Direct interaction, at least once per quarter, with Federal partners to communicate progress and leverage activities and results.

Direct interaction with industry data providers to understand system performance and communicate characterization results.

Partner and customers review of project results and reports developed by project team, and peer-review of technical manuscripts. 

10  MANAGEMENT SIGNATURES

This document contains the Crosscutting Solutions for Surface Transportation Project Plan for FY2004.  This plan derives from direction established in the NASA Strategic Plan, ESE Strategy, Earth Science Applications Plan, National Applications Program Plan, and OMB / OSTP guidance on research and development.  The plan aligns with and serves the outcomes established in the NASA Integrated Budget and Performance Document.  

William D. Graham

Surface Transportation Project Manager

NASA Earth Science Applications Directorate

NASA John C. Stennis Space Center, Mississippi

Date

� USDOC/NOAA/Office of the Federal Committee for Meteorological Services and Supporting Research. National Needs Assessment Report: Weather Information for Surface Transportation. 2002. (Pg. 1-15,1-16,1-17)


� USDOC/NOAA/Office of the Federal Committee for Meteorological Services and Supporting Research. National Needs Assessment Report: Weather Information for Surface Transportation. 2002. (p E-2).


� __________. (p1-16).
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