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INTRODUCTION

Networks of weather-data-gathering systems that provide decision information to roadway
maintenance personnel and more information on which to base forecasts have been established in
several European countries and a few states and cities in this country. Utilizing a range of weather
technologies, this is known as a Road Weather Information System (RWIS). Studies of the
European systems and research conducted by the Strategic Highway Research Program (SHRP)
have shown that RWIS can help to improve the efficiency and effectiveness of snow and ice control
while reducing direct costs. RWIS has also been shown to reduce indirect costs, such as accidents,

insurance premiums, and lost work time due to congestion. A study in Finland showed a benefit to
cost ration of five to one for indirect costs.

The SHRP study developed a simulation model designed to estimate the reductions in direct labor
equipment and materials costs when using RWIS. The model showed that when using RWIS
information, returns on the investment of five to one over five years, improved service levels, and
reduced decision errors are all possible. In addition, one-third of the cases studied in the project
showed cost savings in labor, material, and/or equipment.

An RWIS can be an effective maintenance management system. It has the potential to reduce the

costs for any weather-impacted highway activity. This includes other maintenance, operations, and
construction activities, as well as snow and ice control.

PROCESS

RWIS technology has been installed in Minnesota Department of Transportation's (Mn/DOT)
District 1 and Metro Division, as well as in the Mn/ROAD test site but, to date, no plan has been
devised to develop a statewide system. For maximum effectiveness, an interactive statewide system
is necessary. Therefore, in October 1992, the New Technology Research Committee (NTREC)
established a Road Weather Information System Task Force and charged it to:
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* Research and conduct a literature search of RWIS technology generally available.

» Examine the feasibility of implementing a total RWIS composed of thermal mapping, sensors,
and forecasting for Minnesota.

e Recommend a system framework and investigate integration feasibility with other agencies
and states.

 Examine the "protocol" issue and Mn/DOT's current guideline and recommend solutions to
this issue.

o Examine implementation scenarios and seek agreement on appropriate funding concept
approval. Include general cost estimates for system phases, both capital and operational.

o Examine the need for support staff, to include those who may operate the system, those who
maintain the system, and those who may be needed with professional meteorological
knowledge, and make recommendations.

The Task Force considered the following components as part of the optimal RWIS system:

Sensors A Road surface and meteorological sensors located in the pavement and road
environment for detection of information and to assist in forecasting and to
provide observations of current conditions to decision makers.

Tailored A Site-specific road and weather condition forecasts and pavement temperature

Forecasts forecasts for the road environment, tailored to the transportation department's
needs.

Thermal A A process for developing profiles of road surface temperatures for use in
selecting

Mappin sensor locations and determining and forecasting surface temperatures between
pping g p
sensor locations.

Communications A Communications for gathering and disseminating information from the
sensors and disseminating forecasts to transportation department personnel,
and for interactions among personnel.

Weather Advice A Weather advice to assist in acquiring RWIS technologies, optimizing
meteorologist-maintenance manager interactions, training maintenance
personnel in the use of RWIS information, and evaluating the RWIS hardware
and services.




































