
RESEARCH BRIEF  |  MPC 23-509 (project 685) | December 2023

Regional Emergency 
Evacuation Analysis in 
Traffic with Connected
and Autonomous Vehicles

the ISSUE
Wildfires are an increasing threat to communities located near forests and other areas characterized 
by natural vegetation. As evacuation of these areas becomes a more common occurrence, it is 
important to understand how connected and autonomous vehicles (CAVs) may impact disaster 
response and evacuation strategies. 

the RESEARCH
Researchers focused on three research issues: 1) predicting and making recommendations for future 
evacuations under wildfire conditions using connected vehicle data, 2) driving behaviors in wildfire 
evacuations, and 3) autonomous vehicle perceptions in winter conditions.

This research addresses the urgent need for enhanced emergency evacuation strategies in the MPC 
region during natural disasters, particularly wildfires, by capitalizing on data from CAVs. Leveraging 
a dataset from connected vehicles, the study evaluates driving behavior and traffic conditions during 
wildfire evacuations, providing crucial insights for disaster response. Furthermore, it investigates 
the role of CAVs in disaster management and assesses public attitudes toward their integration in a 
medium-sized metropolitan area with cold weather. This research offers a data-driven foundation for 
optimizing emergency evacuation plans and underscores the potential of CAVs in improving disaster 
response, highlighting the importance of public perception in realizing this potential.
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the FINDINGS
The researchers found that:

1. CV dataset is suitable for estimating traffic delays during 
wildfire evacuations 

2. Traffic intersections are critical congestion points during 
evacuation with clusters of hard braking events 

3. Evacuation warning time plays an important role in shaping 
aggressive driving behavior 

4. Rural and urban areas show significantly different evacuation 
patterns 

5. Demographic and socioeconomic parameters play a pivotal 
role in shaping attitudes toward AVs 

6. Gender patterns align with previous studies in larger 
metropolitan areas, but variables such as travel time to work 
and household income level yield distinct results, particularly 
when analyzed within specific age groups or student and 
non-student categories

the IMPACT
The utilization of real-time data for microsimulation will 
advance transportation planning and safety management. If 
widely implemented, use of these data can lead to quantifiable 
enhancements in evacuation times and traffic flow during 
wildfires. Use of these data and traffic simulations will significantly 
improve evacuation planning, potentially reducing accidents and 
congestion, leading to safer and smoother evacuations. 

For more information on this project, download the Main report at 
https://www.ugpti.org/resources/reports/details.php?id=1150
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