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Coastal Downwelling 
Intensifies Landfalling 
Hurricanes

Coastal Downwelling 
Intensifies Landfalling 
Hurricanes

Mixing Processes in the TC eyewall

DEVELOP 
next-generation hurricane 

models

USE 
aircraft observations to 

improve the model

ADVANCE
understanding of 

hurricanes using models

TRANSITION
Research to operations 
(R2O) & support HFIP

Our Objectives - Improving Hurricane Forecasts
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HFIP - Making Hurricane Forecasts Better
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Modeling & DA

Observations R20 Computing

Community

HFIP - Making Hurricane Forecasts Better
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Modeling & DA

Observations R20 Computing

Community

HFIP - Making Hurricane Forecasts Better



2025 AOML Lab Review 

IMPROVEMENT!
30-40% 

IMPROVEMENT!
50-60%
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Intensity ErrorTrack Error
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HWRF Reality

NO MAGIC BULLET!
High-Res. Moving Nests | Physics | Inner-Core DA | Ocean Coupling | Science | Rigorous T&E

Quiz: HWRF or Reality?
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Helene 09L

Milton 14L

HAFS: The Hurricane Analysis and Forecast System

HAFS FACTS
● Unified Forecast System (UFS)
● AOML-EMC-GFDL collaboration
● Developed in Record Time
● Community Model 
● Two Versions: HAFS-A & HAFS-B
● 15% Track Improvements -vs- HWRF
● 2-3% Wind Improvements -vs- HWRF
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Multi-Storm HAFS (HAFS-M)
The Next Generation of TC Prediction!

Ramstrom et al, 2024
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20% Improvement

HAFS-M Forecast Performance

Intensity Percent ImprovementTrack Percent Improvement

2024 Atlantic Hurricane Season 

Operational HAFS-B
Experimental HAFS-M
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10% Improvement
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20% Improvement

HAFS-M Forecast Performance

Intensity Percent ImprovementTrack Percent Improvement

2024 Atlantic Hurricane Season 

Operational HAFS-B
Experimental HAFS-M

HAFS-M OPENS THE DOOR FOR…

● Next-generation TC modeling
● Interactions between storms
● DA frontiers (JEDI)
● Probabilistic forecasting
● Hazard prediction
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10% Improvement

Tornadic Potential

?
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Future Direction - Global HAFS
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