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Abstract:
Mass evacuations caused by hurricanes pose significant challenges for transportation networks, as the sudden surge in demand often leads to severe congestion, longer clearance times, and heightened crash risk. Recent experiences, such as Hurricane Milton in Florida, underscore the urgent need for data-driven evacuation planning tools that capture network performance and assess safety risks under extreme traffic conditions. This thesis aims at identifying critical bottlenecks and developing a microscopic traffic simulation framework in the Simulation of Urban Mobility (SUMO) framework.
The study focuses on the areas of Sarasota County affected by Hurricane Milton. INRIX datasets (i.e., trip and trajectory data) and road network datasets will be integrated to develop the simulation environment, including OpenStreetMap (OSM) network data. These inputs will be processed into SUMO-compatible networks and trip files to model and analyze realistic evacuation scenarios.
The contributions of this thesis are threefold. First, it develops a data-driven bottleneck analysis that leverages observed INRIX trips rather than synthetic household or auto-ownership assumptions. Second, it develops the simulation framework for Sarasota County, with a focus on Fruitville Road. Third, it validates the simulation model by systematically comparing simulated traffic speed against observed INRIX speed data.
The expected outcomes of this research provide emergency planners with quantitative, data-driven insights into the spatial and temporal evolution of evacuation congestion, including the identification of critical bottlenecks, the quantification of congestion severity, and the assessment of network performance under hurricane conditions. By integrating observed INRIX trajectory data with a validated SUMO simulation framework for Sarasota County, the proposed methodology enables planners to evaluate evacuation traffic behavior, assess corridor-level vulnerabilities, and test alternative operational strategies within a realistic simulation environment.
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