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A new atlas of the compound (FZG) hazard 

of freezing rain (FZ) and wind gusts (G) is 

produced for CONUS over 2005-2022 by 

applying an ice accumulation model to 

ASOS data, 

Major FZG events produce widespread 

power outages over several hours to days 

and are typically associated with ‘Texas Hook’ 

midlatitude cyclones or cold fronts ahead of 

cold air outbreaks

Background & Methods
• The compound hazard posed by ice accumulation resulting 

from freezing rain (FZ) and subsequent wind gusts (G) poses 

significant risks to safety, energy transmission and infrastructure

• ASOS data over 2005-2022 are used to model hourly ice 

accumulation, which combined with in-situ wind gusts estimate 

compound (FZG) hazard via the Sperry-Plitz Index

• Major FZG events are contextualized using NOAA storm reports 

and sea level pressure patterns from ERA5

• Coburn, J., Barthelmie, R. J., Pryor, S. C. (2023): Quantifying 

the Compound Hazard of Freezing Rain and Wind Gusts 

Across CONUS. Submitted to Environmental Research 

Letters.

Discussion
• The Cold Regions Research and Engineering Lab (CRREL) ice 

accumulation model (including energy balance terms) produces 

best fit to sensor-estimated values

• Potential outcomes suggested by SPI broadly fits impacts 

summarized by storm reports, though with high spatial 

heterogeneity

• Most freezing rain events do not produce high enough 

accumulations to result in significant damage, though major 

events are common enough to occur 1-2 times per year

• Highest impact events resulted in power outages which lasted 

several days to a couple of weeks

Future Work
• Use FZG atlas produced here as the target for prediction 

modeling using statistical and machine learning approaches

• Use modeling to extend FZG record and assess climatological 

variability and trends
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