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Abstract: Natural disasters and extreme events, such as a hurricane that are often characterized by their
violence and unpredictability, resulting in severe damage as well as many fatalities. One way to assist the
vulnerable population and decision-makers during extreme event evacuation is to provide both
operational and strategic evacuation guidelines that give specific information on individual route
selection, evacuation timing and shelter destination assignment. In this research, we pose and analyze an
evacuation network design problem in strategic and operational levels separately to provide efficient and
effective planning tools. In strategic decision making, we investigate open potential shelter locations,
transfer nodes and road segments under uncertainty in the number of people evacuating. In the
operational level, we consider an evacuation network design problem under cost and travel congestion
for pre-disaster decision making in the case of an imminent hurricane. Multiple optimization models and
algorithms with different objectives are proposed to generate cost- and time- effective regional
evacuation network design and operation. To examine the performance of the proposed models, we
conduct a set of experiments based on real data from Central Texas. The results illustrate that our models
and solution approaches can handle travel congestion and uncertainty effectively.
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