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Nature of Wave Modeling
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Wave Modeling and Phenomena

Global

* Wind wave generation

« Whitecapping dissipation

* Deep water nonlinearity

* Bottom friction in
shallow areas

e [sland shadowing

Dependent on wave phase

Regional

 Refraction and shoaling
 Bottom friction

* Wind wave generation
 Depth-limited breaking

* Whitecapping
dissipation

* Deep water nonlinearity

Local

 Refraction and shoaling
e Diffraction
 Depth-limited breaking

e Shallow water
nonlinearity

* Bottom friction

* Wave-current
Interaction



Models and Nesting

Global
Local
Global Regional Local
* WAM, WAVEWATCH  +«SWAN * REF/DIF1, REF/DIF-S
« Typical resolution 1 deg.  * Typical resolution ~  * Typical resolution

100 meters O(10’s of meters)



Nearshore Canyon Experiment
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Sensitivity to Errors in Estimates
of Offshore Spectral Parameters

Spectral parameters
* Significant wave height
* Peak direction

* Peak period

* Frequency spread

* Directional spread

Investigate variations in nearshore
waveheights with respect to small
variations in parameters

peak freq.



Distance alongshore (m)

Sensitivity to Errors in Estimates
of Offshore Spectral Parameters
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Methodology for Sensitivity Testing
* Use SWAN to propagate waves over
NCEX bathymetry

 Use parameterized spectra (JONSWAP
spectra with cosine directional distribution)
for input conditions

 Vary offshore parameters slightly

» Calculate percent difference in waveheight
between runs using varied parameters



Sensitivity to Errors in Estimates

of Offshore Spectral Parameters

20

Assumed offshore wave
parameters:

TMA spectrum (fp=0.1Hz, Hmo=1.0m, y=5, 0=20}
* Sig. height: 1m

* Direction: 290 deg. (20 deg.
north of west)
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Sensitivity to Errors in Estimates
of Offshore Spectral Parameters

Varying the Peak Direction of the Offshore Spectrum:

* Buoy data: directional resolution of 5 degrees implies an
uncertainty of + 2.5 degrees from the reported peak direction

» Model forecast: directional resolution of 15 degrees implies an
uncertainty of * 7.5 degrees from the reported peak direction

* Variation in the nearshore waveheight implies potential error
due to chosen directional resolution



Sensitivity to Errors in Estimates
of Offshore Spectral Parameters

Rabliva Changa in H= Batwean 2607 and 26 & — H==1n'| TP=185 RebiiaShanga in H= Eaiwaen 2907 and 297 .87 - H==1n1 TP=1Bs

Potential Error using Buoy Data Potential Error using Forecast Model
Directional Discretization Directional Discretization
* Max. variation in area of * Max. variation in area of interest ~

interest ~9% 25%



Sensitivity to Errors in Estimates
of Offshore Spectral Parameters

Variation in peak period of offshore spectrum - 0.005H7z:

Zhanga inwava heights lor 290 degrees balwaen
pariods: 19.8 and 18 direclioral spreads: §and § {raquancy spreads: 20 and 20

 Simulate uncertainty seen in
buoy data

* Maximum potential error in
nearshore ~12% 1n area of
interest

1015

* Small error in peak period not
critical for long period swell
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Sensitivity to Errors in Estimates
of Offshore Spectral Parameters

Variation in directional spread (0=5 deg. — 7.5 deg.)

Zhanga inwawe heights lar 280 degrees balwean
pariods: 19 and 18 diractional spreads: 7.5 and §iraquancy spreads: 20 and 20

« Simulate potential error in
estimating directional spreading
tendencies from buoy data

» Maximum variation in area of
interest ~5%.




Sensitivity to Errors in Estimates
of Offshore Spectral Parameters

Variation in frequency spread: y=15 - 20

Zhanga in wawe haights lor 290 degeas balwaean
panods: 18 and 18 direclioral spreads: £ and © 1requency spreads: 15 and 20

Im * Errors in frequency spread less
likely to occur than in direction
spread

e Maximum variation in region of
interest ~ 2%




Variability of Nearshore
Wavefield: 1-8 November 2001

Meximum Rallive Changa in Hs: 141901 =84101

e Predominantly 12-15s swell
arriving from northwest

* Significant wave height 0.8-
1.3m

* Best-fit frequency spread: y=3.3

 Best-fit directional spread:
0=7.5 deg.
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Maximum normalized change in
waveheight, 1-8 November 2001



Variability of Nearshore
Wavefield: 1-8 November 2001
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Conclusions

* Errors/uncertainty in estimation of the peak direction of the
incident wave spectrum at the NCEX site has the largest impact in
nearshore wavefield

» Uncertainty in peak direction likely due to directional
discretization

* Errors in directional spread not as significant — differences in
directional estimation techniques may have little effect

 Coarse discretization of forecast models problematic — might be
alleviated by use of propagation-only model to transform swell
from generation area
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