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Project goals:

1. Transition a new model to operations that will provide 
probabilistic forecasts of secondary eyewall formation in 
hurricanes.

2. Utilize low-level aircraft reconnaissance data to construct a 
climatology of intensity and structure changes that can be 
used to quantify the changes associated with secondary 
eyewall formation.
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Secondary eyewall formation 
events

Precursors to large and rapid intensity 
and structure changes. Often interrupt 
intensification, sometimes briefly, 
sometimes permanently.

Wind field expands:
Critical wind radii, storm surge, and 
integrated kinetic energy all increase.

Present a unique forecast challenge, 
but no objective guidance available.
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The “p-SEF” model

Probability of secondary eyewall formation, given a collection F
of observed features (storm, environment, satellite):

Skill (10 years, cross-validated):

p S E F

Latest refinements increase the skill score to ~30%
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SHIPS text output file

proposed new output lines
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Proposed p-SEF model output examples
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Goal 2: Toward a climatology of intensity and 
structure changes associated with SEF

There are case studies and informal paradigms exist.

There is a subjective expectation that intensification rate will 
decrease or weakening will occur, then intensification will begin 
again (transient effect). Concurrently, the wind field will broaden 
and the storm will grow outward in scale (permanent effect).

We want to better quantify these effects. Best track intensity 
data are too smoothed to capture the transient effects, so flight-
level data are used. 
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• 14 storms (2002-2006), 27 SEF events
• Over 2000 radial legs produced, ~500 used in 

composite analysis
• USAF (~80%)  all 10s data
• NOAA data (~20%) both 10s and 1Hz data
• 10s data interpolated to 1 Hz
• Radial Legs out to 200 km from storm center
• HRD track files used for storm centering

– Fixes every 2 minutes

Reconnaissance data
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24-hour structure change centered on SEF

Integrated Kinetic Energy change = 22%

R64 R64 R50 R50
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Parametric profile fits

modified Rankine vortex:
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Intensity and RMW evolution during SEF
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Summary

The p-SEF model has been installed in the latest version of 
SHIPS, and the output will be available as an experimental 
product during the 2010 NATL hurricane season.

During the second year of this project, we’ll continue 
analyzing the recon data with the goal of establishing a 
climatology of intensity and structure changes related to SEF.

Ideally, this information will be useful for forecasting by 
offering some objective guidance about when SEF will occur 
and what it actually means for the forecast.
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