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I. PROBLEM NUMBER

II. PROBLEM TITLE

Long-Range Research Roadmap:  Strategic Direction For Winter Maintenance and Operations 
III. RESEARCH PROBLEM STATEMENT

By 2025, social and environmental changes will affect the demand for winter maintenance and undoubtedly affect the way it is performed today. The future needs will be determined in part by:

· Climate Change. Scientists project changing temperatures and levels of precipitation, altering the characteristics of snowfall (duration, timing, frequency, type). How will winter operations need to change to accommodate those changing conditions? 
· Demand for clear roads and mobility during winter storms. How will the ratio between passenger cars, buses, trucks, bicycles, and pedestrians change compared to now, and how sensitive will the industrial economy be to just-in-time delivery?  How will continued urbanization affect snow & ice operations and communications between state and local governments?
· Economic sustainability. Will we have a similar proportion, or an even smaller amount of operating revenues to spend on winter operations? 

· Environmental stewardship. Will there be restrictions on the use of road salts or winter abrasives? How will we manage contaminated highway runoff? Will diesel emissions from snow plows be restricted?  What new materials are out there that can be used with minimal effects on the Environment?
It is important to bring the various stakeholders such as policy makers, winter maintenance managers, materials and equipment suppliers, researchers, and inventors together and start some guided discussions and brainstorming sessions, the end result of which will be integrated into a research roadmap. The focus will be on the future needs. Once needs are understood, the technologies, materials, or processes that can fill the needs will be reviewed. 

In addition to a sense of direction, such a roadmap will provide a prioritization of research needs (e.g., in staffing, practices, materials, equipment, and systems) and a timeline for addressing various issues in order to meet the winter operations needs of the road system of 2025. Finally, this systematic approach will maximize the return of investment in winter road maintenance research by minimizing redundancy and ensuring transferability of research results.

During the past decade or two, since the completion of the winter maintenance operations portion of the Strategic Highway Research Program (SHRP) and the subsequent field test and evaluation (TE-28) by the Federal Highway Administration, there have been major improvements in winter maintenance operations. This is the joint outcome of improved understanding of the science underlying the snow and ice control, more accurate/reliable/timely road weather forecasts, and enhanced technologies/material/systems, which facilitated best practices such as the shift to more proactive approaches (e.g., anti-icing). As techniques are being adopted into practice, research and implementation continues in areas such as advanced remote measurements systems and innovative winter road surface treatment techniques.
Before, during, and after winter storms, winter maintenance activities allow for the safe and effective movement of people and goods. Significant investments in winter maintenance research have been made in the United States and other countries, reflecting the importance of this crosscutting subject and its tremendous economic and safety implications. There are multiple consortiums, pooled funds and existing programs to facilitate the coordination of such research, including: Clear Roads, Pacific Northwest Snowfighters Association, Aurora, MDSS Pooled Fund, AASHTO SICOP, TRB, FHWA, and others. The first National Winter Maintenance Peer Exchange was held in 2007 and the second one is to be held in 2009, which provides a mechanism for practitioners to exchange information on best practices and near-term challenges and research needs. However there is still the need to develop a master plan or roadmap to identify the knowledge gaps in winter road maintenance research and to provide guidance for researchers and practitioners on mid-term and long-term challenges and solutions. 
III. LITERATURE SEARCH SUMMARY

The recent NRC study, Where the Weather Meets the Road, laid out an aggressive agenda for research needs for improving road weather services. While this work is critical to the winter maintenance community, a parallel effort will define the research agenda for the winter road maintenance community for which the improved road weather services are a crucial tool. This project seeks to define those needs and develop a parallel agenda for winter road maintenance.

Other research roadmaps have led to a more organized approach to research and better understanding of the research statements. They lay out the foci in the subject area and how to get there. Various papers and reports within the winter maintenance community describe historic or current research needs but do not adequately consider the long-term research direction.

2007 National Winter Maintenance Peer Exchange Final Report. Andrew Scott, editor. Western Transportation Institute, Montana State University, Bozeman.

Committee on Weather Research for Surface Transportation: The Roadway Environment, National Research Council. 2004. Where the Weather Meets the Road: A Research Agenda for Improving Road Weather Services. National Academies Press, Washington, D.C.
Nixon, W.A. c1999. Winter Highway Maintenance: A Look Forward. University of Iowa.

Shi, X. 2009. Looking to the Future of Winter Road Maintenance: Best Practices, Emerging Challenges, and Research Needs. Montana State University, Bozeman.
I. RESEARCH OBJECTIVE
Not only would this project help give strategic direction to the winter maintenance research communities and pooled fund groups, but it would also provide valuable and timely input into the current research efforts being performed as part of NCHRP 20-83 (3) – “New Approaches to Enhance System Preservation, Maintenance, and Renewal”.   
With that said, the detailed objectives of this roadmap are to establish near, medium, and long-term research components affecting winter road maintenance and to establish a timeline and milestones for research in the next 5 to 15 years. This research is more visionary than existing programs and will focus on the bigger picture.

Current research areas include proactive treatment, staff considerations, performance measures, funding and efficiency, data and voice communications, outreach, technology transfer/education, operational processes, materials and equipment, information dissemination, road weather, blowing snow mitigation, enhanced measurement technology, hybrid surface treatment, friction-based decision making, and environmental impacts. Future winter operations will need to accommodate a society with an aging population, loss of workforce, possibly more extreme weather conditions, changing fuels, computer/communications technology advancements, limited budgets, and projected increase in travel by all modes including biking, walking, transit, and driving. This roadmap will develop a direction to help the community prepare for these changes. The roadmap will include the following components:
1. Briefly describe the nature and scope of winter maintenance issues and general economic, safety, and environmental impacts.

2. Conduct a facilitated workshop with key stakeholders from groups such as Federal Highway Administration (FHWA), Clear Roads, Aurora, Pacific Northwest Snowfighters (PNS), Snow and Ice Pooled Fund Cooperative Program (SICOP), and the Winter Maintenance Peer Exchange in order to: 
a) characterize the current state of research, including status of ongoing activities internationally and in the United States
b) project the surface transportation context today, in 2015, and in 2025 to determine the impacts on winter operations for the medium, and long-term context
c) discuss how the projected changing climate will affect the staffing, practices, materials, equipment, and systems.
3. From that workshop, identify gaps in the knowledge base needed to support winter maintenance for the near and long term and recommend research areas to increase effectiveness and efficiency of winter operations. 

4. Provide a forecast of emerging technologies that may be applied to fill the gaps.
5. Discuss how research can be designed so it clearly supports operations and leads most efficiently to practical applications and discuss the scientific and technical feasibility.
The expected outcome is a roadmap that is accessible and understandable to policy makers at the federal and state levels with details and direction for the winter maintenance community. 
VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding:  $100,000

Research Period:  12 months
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