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 As extreme weather events intensify due to a changing climate, power systems are increasingly at the front line of 
disaster impacts. The majority of large-scale power outages are driven by physical damage from hurricanes, ice 
storms, derechos, and other high-impact weather systems. These disruptions not only halt economic activity but 
also endanger lives by cascading through critical lifelines defined by FEMA—such as transportation, healthcare, and 
emergency services. 

This seminar explores the compounding risks posed by aging grid infrastructure, increasing electrification demands, 
and a pace of innovation that often outstrips readiness. This presentation examines why power outage prediction 
remains an ambiguous and technically difficult problem, often hindered by legacy utility data, inconsistent 
geospatial resolution, limited expertise, and poor data calibration.

 Attendees will learn about fragility-based relationships that quantify the probabilistic relationships between 
weather variables and physical damage to grid assets. Several past storm events will be analyzed to highlight how 
predictive models have informed preparedness and restoration strategies. This presentation will also explore 
chronic outage patterns and the use of black-swan storm simulations to inform long-term infrastructure investment 
decisions and system resilience. 

The seminar concludes with real-world forecast examples, assessing the accuracy of power outage prediction 
models and showcasing their potential for transforming how we plan for, respond to, and recover from high-impact 
events.
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