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Original proposed Year-1 timeline: 
 

1. August 3, 2009 - Project begins 
2. Convert the MatLab code to FORTRAN 
3. Transition the present prototype model onto the JHT computing platform 

with the intention of having the model operational before the onset of the 
2010 hurricane season.  Modifications are needed to use SHIPS to include 
an additional GOES-based feature. 

4. February 1, 2010 - Mid-year report due 
5. March 2010 – Present work at the Interdepartmental Hurricane 

Conference 
6. April 1, 2010 – Year-2 renewal proposal due 
7. Aug 3, 2010 –Year-1 ends/ Year-1 progress report due 

 
 
Progress report: 
 
All proposed tasks/milestones have been successfully completed. All of the 
MatLab code has been converted to FORTRAN. All required subroutines have 
been completed. All necessary SHIPS code modifications have been completed 
and all necessary data files have been installed on the IBM in accord with Mark 
DeMariaʼs requirements. The additional features required by our model (but 
beyond those provided by SHIPS) are now derived within the SHIPS code 
through our suite of new subroutines. 
 
The new model became fully operational as part of the official SHIPS output file 
in time for the first named storm of the 2010 season (Fig. 1). The model 
performed well during Hurricane Alex and was able to capture the environmental 
features that led to an eyewall replacement cycle on 30 June. At this time, the 
climatological probability of secondary eyewall formation was only ~4%, but the 
environmental and satellite-derived features raised the probability to 56% (Fig. 2). 
 
 



 

 
Figure 1: Operational SHIPS output file for Hurricane Alex (2010). The bottom 4 lines show 
the output of the new model. Probabilities are provided in four 12h periods, 0-12h, 12-24h, 
24-36h, and 36-48h. The climatological probability based solely on intensity is provided for 
comparison above the probabilities provided by the full model. Values in parentheses are 
cumulative probabilities for 0-24h, 0-36h, and 0-48h. This format was arrived at through 
direct communication and iteration with NHC forecasters. 



 

 

 
Figure 2: Operational model output at 2 different times prior to an eyewall replacement 
event in Hurricane Alex (2010). The top output was at 06/30/2010 00UTC and estimates a 
51% probability in 12-24 h. This is 10 times greater than the climatological probability of 
5% for a storm of this intensity. At 12UTC (12 h later), the model estimated the probability 
as 56% in the next 12 h (14 times greater than climatology of 4%). An eyewall replacement 
event occurred shortly thereafter and just prior to landfall in Mexico, although the event 
was a-typical. 
 
The secondary eyewall formation that appeared in the microwave imagery in 
Hurricane Alex (and was confirmed to some extent by aircraft) was far from 
typical and as such is not an ideal test case for the model. Still, the model 
behavior and performance in this first trial run was encouraging as it correctly 
identified the anomalously favorable mid-level moisture and upper-level winds 
and pushed the probabilities well above climatology. 
 
Travel/Training/Dissemination: 
 
Matt Sitkowski visited the NHC where he presented a formal overview of the new 
model to management and forecasters (Sep 2009). 
 
Jim Kossin presented the new model at the 64th Interdepartmental Hurricane 
Conference (Mar 2010) and at the NHC as part of the Visiting Scientist program 
(Jul 2010). 
 
Notes: 
 
In addition to the specific proposed Year-1 tasks described here, we have also 
made good early progress toward the Year-2 tasks, some of which was reported 
on in the Year-2 renewal proposal. Our initial results toward constructing a 
climatology of intensity and structure changes associated with eyewall 
replacement cycles have been extremely fruitful and encouraging, and we expect 
our second year to yield the level of results we were hoping for when this work 
was first being discussed with the JHT Steering Committee. There was an 
experimental aspect to the proposed Year-2 tasks, as we could not be sure at 
that time that the flight-level data would be adequate (in volume or in quality) for 
our needs. After great efforts compiling a large enough dataset, it has become 
clear that the data are indeed adequate and there is no remaining doubt that we 
can provide the first formal objective climatology of intensity and structure 
changes associated with eyewall replacement. 


