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Fig. 2 Comparison between measured and computed relative wave heights for section No. 1—No. 8
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Fig. 6 Comparison between measured and computed wave heights

3
a. w* .
b. “ " 3 | 7 |2 772
Crank-Nicklson Stokes
¢. Berkhoff Kirby

1 BERKHOFF J C W. Computation of combined refraction-diffraction C // Proceeding 13" Conference on Coastal Engineering.
Vancouver ASCE 1972 471-490.

2 KIRBY J T DALRYMPLE R A. Verification of a parabolic equation for propagation of weakly nonlinear waves J . Coastal Eng 1984 8
219-232.

3 HSUTW WEN C C. A parabolic equation extended to account for rapidly varying topography J .Ocean Engineering 2001 28 11

1479-1498.

4 PAN Jun-ning HONG Guang-wen ZUO Qi-hua et al. Verification of a numerical harbor wave model J . China Ocean Engineering 2007
21 4 647-658.

5 . Boussinesq J . 2005 33 5 588-591.

ZHANG Yang LI Rui-jie ZHANG Su-xiang. Comparasion of boussinesq equation with mild slope equation J . Journal of Hohai
University Natural Science 2005 33 5 588-591. in Chinese

6 PEREGRINE D H.Long waves on a beach slope J .J Fluid Mech 1967 27 4 815-827.
KENNEY A B CHEN Q KIRBY J M et al. Boussinesq modeling of wave transformation breaking and runup. 1 1D J . Journal of
Waterway Port Coastal and Ocean Engineering 2000 126 1 39-47.

8 LI B.Wave equations for regular and irregular water wave propagation J . Journal of Waterway Port Coastal and Ocean Engineering
2008 134 2 121-142.

9 NADAOKA K BEJT S NAKAGAWA Y. A fully-dispersive nonlinear wave model and its numerical solutions C //Proceeding of the 24"



5 597

International Conference on Coastal Engineeing. Kobe ASCE 1994 427-441.

10 ISOBE M. Time-dependent mild slope equation for random waves C //Proceeding of the 24™ International Conference on Coastal
Engineering. Kobe ASCE 1994 285-299.

11 HONG Guang-wen. Mathematical models for combined refraction-diffraction of wave on non-uniform current and depth J . China Ocean

Engineering 1996 10 4 433-454.

12 . cC//7 14
2009 21-34.
13 . c// 14
2009 448-457.
14 . C// 14
2009 465-472.

15 DALLY W R DEAN R G DALRYMPLE R A.Wave height variation across beaches of arbitrary profile J .J Geophys Res 1985 90
C6 11917-11927.
16 BATTJES J A JANSSEN J P F. Energy loss and set-up due to breaking of random waves C //Proceeding 16" Conference on Coastal
Engineering. Hamburg ASCE 1978 569-587.

Improved full-depth nonlinear wave propagation model and its simulation

ZHANG Yu' > HONG Guang-wen' FENG Wei-bing' >
1. Research Institute of Coastal and Ocean Engineering Hohai University ~Nanjing 210098  China
2. College of Harbour Coastal and Offshore Engineering Hohai University ~Nanjing 210098  China

Abstract A third-order mathematical model and its solution algorithm for wave propagation under arbitrary water depth
were established based on the nonlinear gravitational surface wave propagation mathematical model for long waves. This
model could take wave dispersion nonlinearity wave breaking and friction energy loss into consideration and numerical
simulation of the whole water area could be performed by use of it. Elliptical shoal and single slope bathymetries were
employed to validate the model. The simulated results indicate that the proposed model can acquire closer data to the
measured ones than the second-order models and linear approximated models for the elliptic shoal bathymetry and it can
better reflect the nonlinear effect of combined refraction-diffraction of waves. With regard to the single slope bathymetry

it can acquire the same data as the second-order models and simulate the nonlinearity and wave breaking process and the

corresponding linear models can just simulate waves with lower height.

Key words full dispersion nonlinearity mild slope equation Boussinesq' s equation wave breaking elliptic shoal

bathymetry





