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Introduction

The knowledge about the influence of certain weather conditions on traffic flow and driving behaviour become more and more an important issue for transportation authorities as well as for road users. The accuracy of travel time prediction and traffic
condition forecast decreases significantly without considering the weather and road surface condition. A lot of research works are published in the past covering different isolated aspects of weather conditions and the influence on traffic or driving
behaviour, such as aquaplaning, tire friction, effect of rain etc. But there is no comprehensive model available, describing the impact of all weather aspects on the traffic flow. The aim of the work was, to fill that gap.

The model provides the parameters of a complete fundamental diagram of highway lanes due to certain weather parameters, which could be obtained from weather forecasts. The model approach was developed in two ways. First by using theoretical
driving dynamic relationships with the key parameters tire friction and visibility for the structure of the model. And second by analysing real weather and road surface condition data in correlation with acquired traffic flow data. An innovative description
model for the fundamental diagram based on the velocity and traffic density level was used. Therefore the fundamental diagram can be described by a few basic parameters e.g. free velocity, critical traffic density and velocity and maximal density. These
parameters can be expressed in dependency to the weather condition. The paper describes the basic principle of the model approach and shows results of the analysis and also demonstrates applications for winter maintenance decision and for traffic
information services. The model approach was also used for estimation of capacity reduction of highway lanes under adverse weather conditions. The capacity reduction factors associated to weather condition classes have proven there reliability in field
tests under the framework of a research project “congestion prevention on winter conditions” by order of the German federal highway institute. Existing road weather information operation platforms can be enhanced in order to give outputs to weather
calibration of traffic forecast models.

Road Weather Information Service Operation Platform Analysis of Traffic Data and Road Weather Data

Weather incidents like thunderstorms and strong showers, fog, chilling humidity, and snowfall represent serious safety risks on roads.
Local thunderstorms will inevitably lead to a prolongation of travel time. Appointments cannot be kept; individual stress and the risk of
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By integrating the traffic&weather model, the road weather information service operation platform is able to give actual or forecasted Source: Momatec GmbH / FE 04.0210 BASt

fundamental diagram parameters like free speed and capacity for every road segment (or link) in order to determine the expected
travel time for each segment.
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