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Fig.1 Comparison of relative wave height for each trasection
1
Table 1 Comparison of calculated results by two models with measured data
Boussinesq
1 0.977 0.126 0.970 0.124 0.014 0.907 0.993 0.101 0.012 0.931
2 0.956 0.238 0.933 0.292 0.063 0.906 0.975 0.253 0.057 0.956
3 0.911 0.492 0.884 0.532 0.258 0.983 0.954 0.464 0.223 0.976
4 0.892 0.563 0.881 0.588 0.327 0.987 0.941 0.549 0.304 0.984
5 0.930 0.523 0.944 0.504 0.251 0.952 0.969 0.527 0.270 0.981
6 0.700 0.29%4 0.656 0.234 0.066 0.963 0.726 0.276 0.079 0.975
7 1.560 0.318 1.656 0.378 0.113 0.941 1.5%4 0.366 0.113 0.970
8 0.773 0.144 0.752 0.171 0.021 0.878 0.824 0.133 0.018 0.950

Boussinesq



5 Boussinesq 591

Boussinesq

1~2km

1 PEREGRINE P H. Long waves on a beach J . J Fluid Mech 1967 27 815—827.

2 NWOGU O. An alternative form of the Boussinesq equations for nearshore wave propagation J . J Waterway Port Coastal and Ocean
Engineering 1993 119 6  618—638.

3 KIRBY J T DALRYMPLE R A. An approximate model for nonlinear dispersion in monochromatic wave propagation models J . Coastal
Eng 1986 9 545—561.

4 BERKHOFF BOOY J C W. RADDER N. Verification of numerical wave propagation models for simple harmonic linear water waves J .
Coastal Eng 1982 6 255—279.

5 LI Rui-jie YAN Yi-xin CAO Hong-sheng. Nonlinear dispersion relation in wave transformation J . China Ocean Engineering 2003 17
117—122.

Comparisons of Boussinesq equation with mild-slope equation

ZHANG Yang LI Rui-jie ZHANG Su-xiang
State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohai University ~ Nanjing 210098  China

Abstract The forms and characteristics of the Boussinesq equation and the mild-slope equation for study of wave
transformation in near-shore shallow water were compared. The Boussinesq wave mathematical model reflecting the energy
consumption effect of bottom friction the effect of wave breaking and the effect of subgrid turbulent mixing was
established and the slot technique to deal with moving boundary and the sponge layer to deal with absorbing boundary were
introduced. In combination with the mild-slope equation with nonlinear term a mild-slope equation model with nonlinear
effect taken into account was obtained based on empirical nonlinear dispersion relation. The two models were verified with

physical experiments and their precision was analyzed with the correlation analysis method.
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