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WIS Gulf Hindcast

A 1980-1999 Gulf wave information
A Hourly parameters available on website:
frf.usace.army.mil.wis

A Qutput stations near coast in 10-20m of
water

A Hindcast used 2-G modeling technology
(WISWAVE)







test

A All grids and input wind fields were the same
for all hindcasts

A Comparison of results consists of comparison
statistics including circular direction statistics
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Hindcast Levels

A Level 1 —Includes both Atlantic and Gulf
In 1 —deg hindcast

A Boundary energy enters Level 2 south of
Florida

A Level 2 —Includes entire Gulf of Mexico
with ¥4 deg spacing

A Level 3 —Includes coastal area of Gulf —
energy entersgrid from central Gulf




N is action density

C, Is group velocity

S are source functions (wind input, dissipation,
nl-wave-wave interactions, bottom effects




2-G versus 3-G Models

A 2-G Models - parameterization of nl term

A 3-G Models use a calculation of nl term

A All ssmulate directional energy matrices
(freq and dir)

A All models strive to reproduce the physics

of wave growth, devel opment, dissipation,
and nl interactions




3-G Model WAM

A WAM Cycle 4.5
A Update of WAM Cycle 4 using Fortran 90
A Komen et al., 1994; Guenther et al., 1992
A Klaus Hasselmann’s DIA for nl interactions
A \Wave spectra are not tied to a specific spectral
shape
A Same physics used in all applications
A Sea ice and nesting options

A Used in USACE Alaska hindcasts (Jensen et al .,
2002)




3-G Model WW3

A Wavewatch |11 Version 2.22

A Includes most recent advances in wave modeling
technology

A Tolman (2002) user manual

A Marine Modeling and Analysis branch of
Environmental Modeling Center at NCEP

A Dr. Tolman’'s Delft Univ. work
A Uses DIA for nl sourceterm

A Default set-ups (Tolman and Chalikov, 1996)were used
for test

A Different source terms available
A Options for sea ice, currents, and nesting
A Used as operational model at NOAA/NCEP




2-G Model WISWAVE

A Army Corps of Engineers model devel oped by
Don Resio

A Uses equilibrium Jonswap and Kitaigorodskii
spectral functions

A Wave theory in Resio,1981 and 1989; Resio
and Perrie, 1991; Resio et al., 2001

A WISWAVE manual (Hubertz, 1992)
A Nested boundary conditions available

A Used for WIS 1980-1999 Atlantic and Gulf
hindcasts for Wave | nformation Sudies













Gulf of Mexico with

Comparison NDBC Locations
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*Track picture from Unisys website
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October 1995 42001
(Directional statistics*)

2 k
WIS 14.69 6.6 .85 668
WW3 1252 7.4 .86 668
WAM  11.38 8.6 .88 668

* Tracy(2002) and Bowers et a.(2000)
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Direction Statistics at 42036 for
February 1995
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HS Bias at 42036
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HS RMS at 42036
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HS Correlation at 42036
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1995 HS Statistical Summary ..

for Level 3 Sites

Buoy Model SS COR
Bias (m) | RMS(m)
42020 |WS 0.08 |0.35 [25 0.96 [0.85
WAM - 1-0.27 |0.38 |28 0.96 |0.80
WAS -0.23 (0.37 |26 0.97 |0.83
42055 (WIS 0.1/ (0.23 [26.3 [0.93 |0.87
WAM -0.20 |0.21 |24.2 |0.96 |0.86
WAS -0.14 |0.20 |225 |0.97 |0.88
42035 (WS 0.10 |0.30 (324 |0.95 |0.90
WAM - 1-0.26 |10.32 [34.3 (094 |0.84
VWS -0.16 (0.27 275 [0.97 |0.90
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1995 TP Statistical Summary "~

Buoy Model Mean Mean S SS COR
Bias (m) | RMS(m)
42020 | WS -0.36 1.1/ |18.3 [0.98 |0.61
WAM -0.19 |1.31 |20.6 (0.97 |[0.54
VW3 -0.90 [1.08 |16.8 |[0.98 |[0.64
42055 | WIS -0.02 |1.54 [28.3 |0.95 |0.53
WAM -0.01 |1.54 [|284 |0.94 (047
WAS -1.05 |1.23 |22.0 |0.97 |0.58
42036 | WIS -045 |1.34 (248 |0.96 0.49
WAM -0.02 [1.53 |29.3 |0.97 |0.56
VWS -0.90 (1.21 (22.3 (0.97 |0.54
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1995 TM Statistical Summary
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Buoy Model Mean Mean Sl SS COR
Bias (m) | RMS(m)
42020 (WS -0.00 |0.60 [10.8 |0.99 |0.76
WAM —1-0.07 |0.72 [13.2 |0.98 |0.66
VW3 -0.88 [(0.57 [11.4 (0.98 |0.72
42055 (WIS 025 |0.73 |15.3 [0.98 |[0.69
WaM - 1-0.06 [0.80 [16.3 [0.98 |0.56
VW3 -0.88 |0.57 |11.4 (098 |[0.72
42086 | WIS -0.05 |0.77 [16.0 [0.98 |[0.61
WAM 0.00 |1.01 |125 (091 (0.64
VWS -0.70 [0.57 |11.8 [0.99 |0.75




Summary

A All 3 models are excellent hindcasting tools
A 2G WISresults are consistent with 3G results
A 3G has dightly better directional results
AWISover-predicts HS, 3G under-predict

A WIS captures storms and quick frontal changes
In Gulf

A All models need work on wave period




Future Work

A Smilar study for Atlantic
A Soectral comparisons

A New wave system diagnostics for WIS
Pacific forensics (Presentation by Jeff
Hanson later in conference)




