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This project addresses the impact of extreme weather on rural driving safety, focusing on the
unique challenges posed by rural roads, such as narrow paths, limited visibility, and poor
maintenance. Rural areas often experience severe weather effects, including snow and flooding,
which influence driving behavior differently than urban settings. Existing field-based studies on
adverse weather and driving behavior face limitations due to the unpredictable nature of weather
and driver responses.

To fill this research gap, the project proposes the development of the Immersive Reality
Roadscapes Virtual Simulation (IRR-ViS), which will use integrated driving simulators and virtual
reality to study driver behavior during extreme weather on rural roads. The research has three
objectives:

o Examine how drivers adjust speed and change lanes in rural environments.

e Analyze the factors influencing speed, lane changes, and time-to-collision (TTC).

o Evaluate driver comprehension and responses under adverse weather conditions.
This research is expected to contribute significantly to improving traffic emergency management
and optimizing resource allocation during crises, ultimately enhancing rural road and traffic safety
in the face of future extreme weather events.

US DOT Priorities: The use of the proposed advanced technologies is critical as outlined in the
USDOT RD&T Strategic Plan 2022-2026. The project directly supports the USDOT’s goal of
reducing roadway fatalities and serious injuries by addressing driver behavior and safety
challenges in extreme weather conditions, particularly on rural roads. It contributes to the
USDOT’s vision of a safer, more efficient transportation system by advancing transformative
technologies and responding to the growing challenges posed by climate change.

Outputs: The output of this research includes immersive driving experiments using a simulator
to analyze driver behavior in extreme weather. The insights gained will support the development
of improved safety measures, driver training programs, and highway design strategies for rural
roads during adverse weather conditions, ultimately promoting safer driving experiences.

This research aims to make a significant contribution to traffic safety on rural highways. By
analyzing driver behavior in challenging weather scenarios, it will inform the creation of targeted
training programs to better prepare drivers. In addition, the findings will guide enhancements to
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rural highway infrastructure to reduce accident risks. The research will contribute to a safer and
more efficient transportation system by reducing crashes, injuries, and associated costs. Aligned
with the USDOT Strategic Plan, the study supports ongoing efforts to improve roadway safety and
transportation outcomes nationwide.

Outcomes/Impacts: The research will provide detailed insights into how drivers adjust their
behavior—such as speed, lane changes, braking, and steering—on rural roads during adverse
weather conditions. It will also examine how Advanced Driver Assistance Systems (ADAS)
influence driving decisions in these scenarios. The findings will be used to support the
development of strategies aimed at improving rural road safety, reducing crash risks, and
enhancing the effectiveness of driver support technologies in challenging driving
environments. One paper will be submitted for presentation at 2026 TRB. The other paper is
under the journal review.
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