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Outline

• Overview of Data Sources
Ø Hurricane Season 2004

• General Characteristics of the Wave Climate
• Analysis of Spectra 

Ø Are They Consistent?
• Wave Model Results

Ø Comparisons:  Model to Measurements
• Summary, Conclusions and Recommendations
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Partitioned by Hurricane

• Alex ( ATL) 07/31 – 08/06
• Charlie (GoM / ATL) 08/09 – 08/15
• Frances (ATL / GoM) 08/25 – 09/09
• Ivan (GoM) 09/02 – 09/24*
• Jeanne (ATL) 0913 – 09/28

EFFECTS OF OVERLAPPING SYSTEMS
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Spectral Analysis

• By Storm Event
• By Station

Wave Age Bins ( U10 / Cp )
• Analysis

Two Buoy Locations 
Frances / Jeanne
Ivan
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Wave Modeling – WAM CY4.5

• Overview of the Simulations
Ø Outside of the present NOPP work (Graber et al.)
Ø Investigating the details of the results
Ø Spectral level (Hanson and Jensen)

• Wave Field Examples
• Problems?
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Verification

• Model to Buoy Comparisons were consistent

Ø Hmo  Elevated before tuning
Ø Tp Elevated with phasing problems
Ø θMEAN Directions appear to be biased

APPEARS TO BE POINTING TO HIGH WINDS 
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Verification

• What produced ovepredictions?
Ø The wind fields NO
Ø Resolution [ grid and E(f,θ) ] NO
Ø Depth effects NO

• SOURCE TERMS:  Sin

Ø Pseudo Linear Coupling
Ø Does it HOLD for High Winds?
Ø Does JONSWAP Growth HOLD for U10 > 20 m-s-1 ?
Ø Is it Wave Stress / Total Stress  f { U10, CD, and u∗ } ?
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Drag Laws

• Drag Laws and Limits
Powell et al.  (2003): ~ 2.5•10-3

Donelan et al. (2004): ~ 2.3•10-3

• Janssen (1991): No Limit ?
Numerical Studies ~ 5.5•10-3 at 25 m-s-1
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CD Values the Core of a 
Hurricane
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Summary Conclusions 
Recommendations

• WAM performs OK in Hurricanes with significant tuning
• Uncertainties in source terms or Cd could be responsible
• More tests are needed to validate physics 

Ø Academic Testing (SWAMP Cases)
Ø Non-tuned Range of Storms
Ø Proper Metrics including spectral shapes

Ø Observed spectra are self-similar WAM spectra are not

Ø Wave System Approach
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QUESTIONS ?


