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• Quantify Model Performance

Oceanweather year 2000 NRAQ Winds (NCEP/NCAR + QUICKSCAT)

Model Candidates:  WAM, WAVEWATCH III (WW3), WAVAD

Groundtruth Data from 7 NDBC and CDIP deep-ocean buoys

• Diagnose Model Deficiencies

OBJECTIVE:  Produce a 30-Year Pacific Wave Hindcast



Wave Model Evaluation and 
Diagnostics System (WaveMEDS)

1. Partition Buoy Spectrum
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1. Partition Buoy Spectrum
2. Overlay Buoy Partition Template on Hindcast Spectrum
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1. Partition Buoy Spectrum
2. Overlay Buoy Partition Template on Hindcast Spectrum
3. Compute Integral Parameters in each Partition Domain: Hm0, Tp, θm
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1. Partition Buoy Spectrum
2. Overlay Buoy Partition Template on Hindcast Spectrum
3. Compute Integral Parameters in each Partition Domain: Hm0, Tp, θm

4. Perform Statistical Analyses:  RMS Error, Bias, Scatter Index, etc…

Temporal Correlations Quantile-Quantile Analysis

Wave Model Evaluation and 
Diagnostics System (WaveMEDS)



Performance Calculation
Performance of Hindcasts h Relative to Measurements m

Performance Scores are Averaged using Sample Size Weighting Factors
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Pacific Hindcast Validation Stations



Significant Wave Height 
Model Performance Summary

Temporal Correlations Quantile-Quantile
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Temporal Correlations Quantile-Quantile
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Temporal Correlations Quantile-Quantile
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Typical Wave Height QQ Results
Station 51028 November

Wind Sea
Young Swell
Mature Swell

WAM WW3 WAVAD



WW3 Monthly Mature Swell Height Metrics

Year 2000

Hm0 RMS Error

Hm0 Bias  Hm0 Scatter Index

Station Key  



WW3 Wave System Comparison:  
Southern Swell

Period Direction
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WW3 Wave System Comparison:  
Northern Swell
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Enhanced kinematic analysis of March 2000 storms reduced bias by 20-30%

Source Winds too High?



Need to Cap Atmospheric Drag CD?
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Need to Cap Atmospheric Drag CD?
Wave Height Bias from Year 2000 Topex/Poseidon Altimetry



1. Unique Wave system validation method applied to 3 numerical 
models

2. All 3 models performed well; WAVEWATCH III consistently out-
performed others

3. Mature swell height bias (+) a problem with 3G hindcasts in 
Northern Hemisphere winter

4. 20-30% of bias attributed to hindcast wind field errors

5. 30-40% of bias attributed to un-capped drag coefficient

Summary Points

Additional gains will likely require source term improvements!



Jeffrey.L.Hanson@erdc.usace.army.mil

Thank You!


