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Abstract: Boussinesq-type equation is one of the important tools for simulating the propagation and evolution of

water waves. The theoretical derivation and numerical application of the Boussinesq-type water wave equation dat-

ing back to 1967 are reviewed with the hope of promoting its deep development and application in the fields of
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coastal and ocean engineering. From the theoretical point of view, the derivation of such equations mainly starts
from Euler equations or Laplace equations. Under the conditions of certain nonlinearity and gentle slope assump-
tions, a variety of Boussinesq-type water wave equations have been proposed worldwide. Through the comparisons
with the related theories of Stokes waves, these equations are investigated with respect to phase velocity, group ve-
locity, linear shoaling gradient, second-order nonlinearity, third-order nonlinearity, dispersion characteristics due to
amplitude dispersion, velocity distribution along the vertical column, sub- and super harmonics etc. The majority of
Boussinesq-type equations in literature for waves are reviewed and grouped into two categories, namely horizontal
two-dimensional type and three-dimensional type. The usage of Boussinesq-type equations involved with per-
meable media and the presence of fluid stratification are also briefly described and commented. Finally, the applica-

tion of these equations is summarized and analyzed.

Key words: Boussinesq-type equations; dispersion; nonlinear property; linear shoaling property; numerical applications



