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Motivation

= Scaling Battjes-Janssen model generally OK, except over
reefs, tidal flats and lakes.

« Alternative scalings improve some cases at the expense of
others.
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Methodology

= Try alternative scalings on large number of laboratory and
lake observations.

= On this basis develop new scaling.

- Calibrate and verify this new scaling on laboratory, lake and
complex field cases.
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Summary of Conclusions

 New 7 -scaling unifies a number of concepts in literature and
Is dependent on slope, n and normalized depth, kd.

* New scaling generally OK including over reefs, tidal flats and
lakes.
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How can we model wave breaking?

- Battjes and Janssen, 1978:

1

& = _Za?QngHri

H,, =
e Default in SWAN:

a=100 7=0.73
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Performance of detault SWAN 40.81

Constant slopes — Smith(2004)
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Performance of detault SWAN 40.81

Horizontal bottom — Jensen(2002)
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Performance of detault SWAN 40.81

Locally generated wind waves over shallow flat bottoms

Lake George

coast line
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Performance of detault SWAN 40.81

Locally generated wind waves over shallow flat bottoms
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Performance of detault SWAN 40.81

Locally generated wind waves over shallow flat bottoms
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Y -scaling in Literature

 Battjes and Janssen (1978)
* Battjes and Stive (1985)

* Nelson (1997)

* Ruessink et. al. (2003)

* Raubenheimer et. al. (1996)
* Goda (2010)
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Proposed ‘n-kd’ vy -scaling

Shallower water = 1.0 Deeper water

«Solitary waves Occasional depth-induced breaking
kd irrelevant *kd relevant

*n relevant nirrelevant

y =0.55+0.88exp(-0.012n) y =0.76kd +0.29

i
—y

=

* Voaa = F(n) T(kd)
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Proposed ‘n-kd’ vy -scaling
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Relaxation

- Wave breaking persistence

» Relaxation model (economy):
dy. 1
ds R

(Vnokg = 7+)
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Delft Hydraulics

Calibration
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Calibration other parameters
s €.9. slope, depth,
spectra type

significant

Dominant
peak period
» Results in 5 cases per selection parameter
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Verification
Laboratory & Field
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‘£ . Scatter Index
Verification
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b . Scatter Index
Verification
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Verification
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cormputed H gy (il

Verification ol o
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Verification - Field
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Verification - Field
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Verlflcatlon Scatter Inde
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Verification - Field
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Verlflcatlon Scatter Inde
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Verification - Field
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Verification - Field
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Ve I'lf]_C atlon Scattrlnde
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Verification
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Verification - Field

Amelander Zeegat (2007) 3 0.142 0.091
Haringvliet (1987) 2 0.200 0.152
Guam (2006) 4 0.435 0.327
Average 0.259 0.190

&

TUDelft Challenge the future 35

e



Concluding Remarks

 New 7 -scaling unifies a number of concepts in literature and
Is dependent on slope, n and normalized depth, kd.

* New scaling generally OK including over reefs, tidal flats and
lakes.
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