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ABSTRACT OF DISSERTATION

EMERGENCY EVACUATION PLANNING REPRESENTS A CRITICAL CHALLENGE IN DISASTER MANAGEMENT DUE TO THE COMPLEXITY OF
TRANSPORTATION NETWORKS AND THE NEED TO SAFELY RELOCATE LARGE POPULATIONS DURING DISASTERS SUCH AS HURRICANES,
FLOODING, WILDFIRES, AND EARTHQUAKES. THIS DISSERTATION PROPOSES NOVEL APPROACHES TO ENHANCE EVACUATION ROUTE
PLANNING BY INCORPORATING ELECTRIC VEHICLE (EV) ENERGY CONSTRAINTS INTO TRANSPORTATION NETWORK MODELING. FIRST, THE
RESOURCE CONSTRAINT EVACUATION ROUTE PLANNING (RC-ERP) PROBLEM IS FORMULATED TO EVALUATE EVACUATION STRATEGIES BY
INTEGRATING TRAFFIC CONGESTION, ROAD CAPACITY LIMITATIONS, AND EV CHARGING FEASIBILITY WITHIN TRANSPORTATION
NETWORKS. BUILDING UPON THIS FORMULATION, THE DISSERTATION INTRODUCES TWO COMPLEMENTARY ROUTING AND SCHEDULING
FRAMEWORKS: THE CHARGE-ENCODED ROUTING FRAMEWORK WITH THE NODE-ENCODED SHORTEST PATH (NESP) ALGORITHM, WHICH
MODELS VEHICLE ENERGY STATES TO IDENTIFY CHARGING-FEASIBLE EVACUATION ROUTES, AND THE TIME-EXPANDED CAPACITY-AWARE
EVACUATION SCHEDULING (TE-CERA) FRAMEWORK, WHICH INCORPORATES TEMPORAL ROAD CAPACITY CONSTRAINTS TO COORDINATE
LARGE-SCALE EVACUATIONS. TOGETHER, THESE APPROACHES ADDRESS KEY CHALLENGES OF CHARGING FEASIBILITY, TRANSPORTATION
NETWORK CONGESTION, AND LARGE-SCALE EVACUATION COORDINATION, PROVIDING SCALABLE AND PRACTICAL SOLUTIONS FOR
EVACUATION PLANNING IN TRANSPORTATION SYSTEMS INCREASINGLY CHARACTERIZED BY ELECTRIC VEHICLE ADOPTION.
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