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  Harnessing Physical Models, Big Data, and AI/ML 
for Local-Scale Hurricane Multi-hazard Assessment

ABSTRACT: Tropical cyclones (TCs) are one of the most 
devastating natural hazards, causing on average $28 billion in losses to 
the US each year. TC hazards (extreme winds, storm surges, and 
rainfall) frequently occur simultaneously or sequentially, causing 
compounding or cascading impacts to the built environment. Coastal 
communities must have reliable estimates of TC risk that account for 
combinations of various hazards and their associated variability under 
climate change. This talk presents a range of methodologies for 
integrating physical models with statistical methods, machine learning 
and big data to better characterize TC climatology and hazards from 
regional to local scales. First, we present a range of climatological 
frameworks that combine reduced-physics models with statistical/ML 
tools for estimating regional TC multi-hazards under evolving climate 
and socioeconomic conditions. These methodologies enable improved 
reconstruction of historical TCs, as well as robust estimation and 
projection of evolving TC wind, rainfall, and surge hazard. Then, we 
present a statistical approach that enables efficient delineation of TC 
flood hazard at the local scale by utilizing high fidelity physical flood 
modeling, optimal sampling methods, and historical observations. By 
combining physical models and data-driven tools at various scales, we 
generate robust compound hazard and risk projections that can inform 
planning and decision-making. 
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