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OutlineOutline

•• Overview of WIS website and productsOverview of WIS website and products

•• Pacific 10Pacific 10--year Basin Level year Basin Level HindcastHindcast
–– Wave Model ComparisonsWave Model Comparisons
–– Validation with Wave MEDSValidation with Wave MEDS

•• District applications of PACWISDistrict applications of PACWIS



http://www.frf.usace.army.mil/cgi-
bin/wis/atl/atl_main.html



WIS Wave Information

Atlantic
Ocean

Gulf of 
Mexico

• Hourly wave parameters, 
Hs, Per, Dir, Ws, Wdir

• Stations in 10-20m depth, also deep 
stations

• 500+ stations in Atlantic 1980-1999
• 300+ stations in Gulf 1980-1999
• 12 stations Puerto Rico 1980-1999
• 177 Pacific Basin stations 1995-2004
• 300+ Lake Ontario stations 1961-2000
• Info available via WEB
• Plot, table and data list tools
• Spectra at 3-hr available from 

WIS staff

Pacific
Ocean











Table Product on Website

• % occurrences of Hmo by month
• % occurrences of TP by month
• % occurrences of mean DIR by month
• % occurrences of Hmo and Tp by Dir Bands
• % occurrences of WS by month
• % occurrences of WDIR by month
• Summary of mean Hmo by month and year
• Max Hmo with associated TP and Dir by 

month/year
• Overall Max values and means



ATL6 map example

ATL6



WIS 10-year Pacific Hindcast

WIS takes aim at the Pacific…



OWI Wind Field

46029
46041

46042
00071

51028

From Wave Hindcast Workshop Paper by Hanson and Jensen(2004)

0.5-deg grid spacing



OWI Wind Fields

• Begin with NCEP/NCAR reanalysis  wind 
fields

• Adjust using QuikSCAT scatterometer winds 
for full Pacific

• Convert to neutral stability
• Interpolate to grid using IOKA
• Tropical cyclones blended in over full domain 

at IOKA step
• Winds on 0.5-deg grid at 3 hour time interval



PLAN:  Wave Model 
Collaboration to choose model 

that does the best job in the 
Pacific

From Reuters



Wave Model Contenders
• WAM Cycle 4.5 – Bob Jensen
• Wavewatch III

– Collaboration with Hendrik Tolman
– Use NCEP Pacific grid and obstruction information 

to simulate island blocking
• WAVAD (version of 2-G WISWAVE) 

– Collaboration with Baird and Assoc. (Doug Scott) 
– Use NCEP Pacific grid and obstruction information 

to simulate island blocking



Pacific Hindcast Validation 
Stations



Atlantic and Gulf Validation
• Comparisons made to all available measured 

data
• Monthly line comparison plots and scatter plots 

for all bulk parameters 
• Statistics calculated
• 10-year contour plots showing results for various 

wave height categories
• Energy flux comparisons with measured energy 

flux
• Review committee



Definitions

A specific wind sea or 
swell that is attributed to 
a region of enhanced 
energy in a directional 
(2D) wave spectrum 

An evolving series of 
wave components that 
can be traced to a specific 
wind generation event on 
the ocean surface

Wave Component

Station 51028
1200z 09 November 2000
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Wave Component Analysis
1. Partition Buoy Spectrum
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NDBC Station 51028
0700z 09 November 2000

Reference:  Hanson and Jensen, 8TH International Workshop on Wave Hindcasting and Forecasting, 
November 2004

WAM at 51028
0700z 09 November 2000

Frequency (Hz)

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



Wave Component Analysis
1. Partition Buoy Spectrum
2. Overlay Buoy Partition Template on Hindcast Spectrum
3. Compute Integral Parameters in each Partition Domain: 

Hm0, Tp, θm, Pxy

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

Temporal Correlations Quantile-Quantile Analysis



NDBC Buoy 51028

November 2000

Wave System Analysis

Time-Evolving
Wave Components



NDBC Buoy 51028

November 2000

Wave System Analysis

Time-Evolving
Wave Components

Compare Buoy
Observations 
With Hindcast



Significant Wave Height
Annual Performance Summary
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Peak Wave Period
Annual Performance Summary

Temporal Correlations Quantile-Quantile

Component

Windsea

Young Swell

Mature Swell

Combined

WAVAD

0.89

0.86

0.91

0.88

WW3

0.92

0.92

0.94

0.93

WAM

0.87

0.86

0.90

0.88

WAVAD

0.94

0.89

0.94

0.92

WW3

0.96

0.96

0.97

0.96

WAM

0.91

0.89

0.94

0.91



Significant Wave Height
Annual Performance Summary
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Monthly Mature Swell Height Metrics
WAVAD WAM WW3
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Monthly Mature Swell Height Metrics
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Monthly Mature Swell Height Metrics
WAVAD WAM WW3
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Station Significant Wave Height 
Performance* March 2000 (NRAQ+ winds)

*Jeff Hanson



Wavewatch III Chosen for 
Pacific Hindcast

• All models did well
• WW3 statistics were best
• WW3 obstruction grid to represent islands 

was effective
• WW3 MPI implementation on HPC 

computers allowed parallel processing for 
fast computation



WW3 results for Hawaii Buoy-January 2000 
51004 (NRAQ winds)



WW3 results for Hawaii Buoys-January 2000 
51001 (NRAQ winds)



How is WISPAC being used?



WIS HAWAII



Hawaii Projects using PACWIS 

• Maui Shoreline Change Analysis
– Delft-3D application to model seasonal swing in shoreline width 

at Kaanapali embayment
– No directional measurements available
– 10 years of WIS directional waves meet their needs

• Southeast Oahu RSM Project
– ADCIRC and STWAVE application for circulation and wave 

transformation in area
– Significant wave events to drive models are determined from 

PACWIS
– PACWIS determines wave climate of typical events



WIS American SAMOA



American Samoa

• Leloaloa shore protection project (north 
shore of Pago Pago Harbor)
– Storm waves have eroded shoreline making a road and 

utilities vulnerable
– Previous info was from a database of ship obs for 1970-77 

(not reliable for storms)
– PACWIS has a reliable 10 years of information

• Pago Pago Harbor improvements
– A second harbor on Tutuila is being considered 

because of congestion at existing facility
– PACWIS is being used for this study



WIS American Samoa Station 159
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WIS American Samoa Station 159
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WIS American Samoa Station 159
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WIS American Samoa Station 159
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WIS American Samoa Station 159
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WIS American Samoa Station 159
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WIS GUAM



WIS Plans for this FY:WIS Plans for this FY:
•• 10 additional years for Pacific 10 additional years for Pacific 

Basin Basin HindcastHindcast
•• One year Pacific regional One year Pacific regional 

forensicsforensics


