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Motivations

1. Intensity skill of HWRF is not as good as track 

forecast skill (sometimes worse than statistical 

models).

2. Part of the poor intensity forecast skill might result 

from incorrect wind-pressure relationship of HWRF.

3. Subjective verification indicates that HWRF has the 

tendency of producing a larger storm with time, and 

this tendency seems to cause the wrong wind-

pressure relationship. (wind speed is proportional to 

dp not p).

4. The goal of this work is to improve the intensity 

forecast skill of HWRF by correcting storm size and 

pressure-wind relationship with tuning Cd and Ch.
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Wind Pressure Relationship (Katrina 2005082600)
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Hurricane Katrina (2005082600) Simulation Result 

(HWRF and GFDL)
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Background

Hurricane intensity is proportional to

2/1

d

h

c

c

Emanuel (1995)

Besides intensity, the size of storm might also depends 

on surface exchange coefficients (espeially Cd)
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Method and Case

1.  Change HWRF surface physics code in order to  

use prescribed Cd and Ch separately over the 

ocean.

2.  Conduct experiments using fixed Ch/various Cd 

in order to examine the sensitivity of Cd on storm 

size and intensity forecast skill.

3. Conduct experiment as in 3. except fixing Cd but 

varying Ch.

4. Case for this study: 

Hurricane Hanna(2009.08.30.12 UTC)

Stays in the Ocean most of time, positive intensity bias
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cd / wind speed profiles
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Preliminary Results
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24hr Forecast (MSLP and 850mb wind speed)
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72hr Forecast (MSLP and 850mb wind speed)
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Future plan

1. Conduct experiments using more Cd profiles 

with cycled simulation

2. After investigating the sensitivity of Cd to 

hurricane, examine the Ch sensitivity to 

hurricane forecast skill with Cd value fixed

3. Find the optimum combination of Cd/Ch values 

in order to produce most accurate HWRF’s 

intensity and track forecast

4. Tune the surface exchange coefficients with 

inclusion of sea spray parameterization 
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