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Simulation of Nonlinear Water Waves using
Boundary Element Method
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Abstract - Boundary element method is applied to simulate nonlinear water waves using Green's
identity formula in a numerical wave flume. A system of linear equations is formulated from the
governing equation and free surface boundary conditions in order to calculate velocity potential and
water surface elevation at each nodal point. The velocity square terms are included in the dynamic
free surface boundary condition. The free surface is treated as a moving boundary, the vertical varia-
tion of velocity potential being considered in calculating the time derivative of the velocity potential
at the free surface. The present method is applied to simulate solitary wave and Stokes 2nd order
wave. and shows excellent agreements with their theoretical values.
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Fig. 1. Definition sketch of 2-dimensional fluid domain.
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Fig. 2. Discretization of fluid domain for calculating fluid
motion.
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Fig. 3. Comparison of the solitary wave profiles for differ-
ent time increments employed (H/A =02, Ax//h=0.5).
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