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Importance of finite-depth wave conditions

Wave heights near 2 T 1 November 2006, 5:00 hours Hpmo/d
coastal defenses are e f : : 1 : : : |
mostly depth-limited
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Depth breaking based on shallow water nonlinearit

From Thornton & Guza (1983): Boers (1996):
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Conclusions

1. Depth-induced breaking in SWAN found to be overestimated in
finite-depth growth situations, in agreement with earlier findings.

2. Breaker index of BJ78 show positive correlations with local wave
steepness and local k,d.

3. Breaker index parameterization of Ruessink et al. (2003), developed
for surf zones, improves finite-depth results with BJ78 significantly.

4. Depth-induced breaking can be related to shallow water nonlinearity.

5. Biphase scaling, implemented in TG83 model, yields similar
Improvement as Ruessink et al. parameterization, but with physical
explanation of model behaviour.

6. Proposed model performs well over both sloping and horizontal beds
(finite-depth growth conditions).
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« Bottom friction has significant influence over intermediate dimensionless depths

» Depth-induced breaking dominant for smallest dimensionless depths. H,,/d
ratio strongly dependent on value of breaker parameter.
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Data sets

620 ' ' ' ' & of ' Station 70 60 50 40 30 1
3
B15F = Duck /i:ﬁ T/
E-2
G10F c
i=l
|
& 605 3 —4r " B
x w
E L ' 1 1 1
= B00 400 350 300 250 200 150 100
2
% 5951 0 . .
2 J
o0~ . ) s . ) . ) . ) . 02r Boers (1996)
~ 163 16D E 170 1705 m 1715 1m2 1725 173 1738 E
i Easting [im RO —_ -
.l Friesland £ o4l S ]
= -
4 4] e
10 km 210 =] 06l i
580k - 25— T T T T T —I ) /
130 120 150 160 170 180 190 08 . y ! " .
Easting [km RD] 0 5 10 15 20 25 30
0 T T
570 T T T T T T T T T —
| [+ Wave observalion stations .02 B &J ( 1 9 7 8) /e(e,/
O Wnd observalion stalions 3 Q‘M /e’,-
£ 04 - Aadl -
£ 0.
560 - o /0‘
© o6} A |
— T
OB 1 1 1 1
G50 i - 5 10 15 20 25 30
T 0
2 saof 7 __J: =02 |
£ +[FLS =
= a
E 530 8 04} J
®[FL2n
0.6— . . L . . \ . L .
16 18 20 22 24 26 28 30 32 34 36 38
canb = | Distance (m)
Lake Markn.'nl "f‘/\'_ -
5101 7
10 km

AYS L 1 L LS L L 1 ol—L 1 1 ' L I
130 135 140 145 150 155 180 8B 170 17S 08 0.8 1 1.2 14 1.8
Easting [km RO] * [m] % 10°



Sensitivity of model to breaker index [l (vd Westhuysen 2009)
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Dependencies of Ll;; on local variables (vd Westhuysen

2009) |

Battjes & Stive (1985), Vink (2001): L1 = f(S;,.)

1.2

0.8

Yot )

0.6

0.4

0.2

T
121 °o  Amelander Zeegat| -
#*  Lake Sloten
+  Lake lJssel
1k *  Lake George .
¢ Boers (1996)
v BJ78
7 08f % Duck i
& ° Eq. (18)
=2 — — — Eq. (18) extended
0.6 % 4
k4
-4 o W
-
0.4+ #« i
-3 *
x -2 *
D-2 L 1 1 1
0 0.5 1 1.5 2

- ° -
o o
@) o oo
o *
- o @ o -1
4] 9 an
CROW O oo o o Qo0
©00 Q00 *

- < v OuEmm 00 0 v ool o * % 1

QWO WO EOEO v 0 0D or

OO0 vv @®v w o+ *

x @ W x x v k4

O X X X X x + ¢ -
X006 KX K x *
MK X OOBOPOW X X * + %
XX & *
- XX X X ® X k-4 —
WX K -4
x bt e Eq. (17)
1 1 1 I I I
0 0.01 0.02 0.03 0.04 0.05 0.06

Local wave steepness SID: (-)

Ruessink et al. (2003): L =

0.07

25

Northing [m RD]

5.9

x 10° Trwsos ()
T 1.2

6.15 B
1.1

6.1 B

;

6.05 B 0.9
6 a 0.8
5.95 g 0.7

06

A 05

585+ . » F -
04

580 [VBy 076(kpd)+029 .
L 1 L L 1 1 L 1 1 1 L 03

1.35 1.4 1.45 15 1.55 1.6 1.65 17 1.75 1.8 1.85

Easting [m RD] x10°

Deltares



Dependencies of Ll;; on local variables (vd Westhuysen

2009) |
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Depth breaking based on shallow water nonlinearit

From Thornton & Guza (1983): Boers (1996):
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Calibration and validation of biphase model
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Calibration and validation of b

nhase model

Total calibration subset N =393
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Calibration and validation of bi

Amelander Zeegat (18/01/07, 12:20)
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Conclusions

1. Depth-induced breaking in SWAN found to be overestimated in
finite-depth growth situations, in agreement with earlier findings.

2. Breaker index of BJ78 show positive correlations with local wave
steepness and local k,d.

3. Breaker index parameterization of Ruessink et al. (2003), developed
for surf zones, improves finite-depth results with BJ78 significantly.

4. Depth-induced breaking can be related to shallow water nonlinearity.

5. Biphase scaling, implemented in TG83 model, yields similar
Improvement as Ruessink et al. parameterization, but with physical
explanation of model behaviour.

6. Proposed model performs well over both sloping and horizontal beds
(finite-depth growth conditions).
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