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“Quantifying evolving coastal multi-hazard risk: from regional projections to local-scale impacts”

Abstract: Coastal regions are routinely threatened by extreme winds, storm surges, and intense rainfall from landfalling tropical cyclones (TCs), causing compounding or cascading impacts to the built environment. The impact of anthropogenic warming on various aspects of TC climatology and hazards is highly uncertain, and the resulting change in coastal flooding is also largely unknown. This seminar presents a physics-based, probabilistic framework linking regional changes in TC climatology to changes in local-scale flood hazard. By leveraging downscaled TC data, physical hazard models, and multivariate extreme value theory, I first demonstrate that TC climatology changes by the end of the century may drive drastic increases in the frequency of extreme rainfall-surge events along the US coastline. Next, I develop a coupled flood modeling approach to efficiently simulate evolving coastal flood hazard at the catchment-scale based on regional projections. The physically consistent framework presented here expands understanding of multi-hazard extreme events and cascading climate impacts, can aid in coastal adaptation and decision-making efforts, and demonstrates how statistical approaches can supplement high-fidelity physics-based coastal models.

Bio: Avantika (Avi) Gori is a Ph.D. candidate in Civil & Environmental Engineering at Princeton University. She investigates tropical cyclone hazards under evolving climate conditions and coastal flooding from rainfall and storm surges. Prior to joining Princeton, Avantika received her B.S. in 2016 and M.S. in 2018 in Civil & Environmental Engineering from Rice University, where she researched the impact of urban growth on flood risk and resilience. Avi received a National Defense Science and Engineering Graduate Fellowship from the US DoD to support her Ph.D. studies and her dissertation work was recently granted the American Geophysical Union Natural Hazards Award for Graduate Research. 
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