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Challenges for Modeling Extreme Rainfall from Tropical Cyclones in the Appalachians 

in the valleys, when it rains it pours

Microphysics and the  Vertical Structure of Precipitation  

Ana P. Barros -  November 4, 2025 -
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Extreme Rainfall in Mountainous Terrain: Models vs Observations 
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Seeder-Feeder Interactions

Seeder-Feeder Interactions 
between stratifom rainfall and 
low-level clouds and fog (LLCF) 
are necessary to predict the 
observed rainfall in the valley.

Wilson and Barros (2014)



N(D) = No exp (-ΛD)

Diurnal Cycle of Microphysics

Nonlinear DSD Dynamics



Impact of Aerosols on the Vertical Structure of Precipitation
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Impact of Aerosols on the Vertical Structure of Precipitation
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Tropical Storm Fred 



Tropical Storm Fred 

Lack of DSD dynamics and SFI in the model 
to accelerate hydrometeors removal before 
they are advected out 
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Low Level Moisture Convergence
Seeder-Feeder Interactions

Thank you!

Models Strongly Underestimate Heavy Rain
Resolution is not enough 
Model Structural Uncertainty (not addressed by ensembles)
Must Represent Vertical Structure & Space-Time Microphysics

Integrated  Science-Grade Observations
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