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Fun up of Monlinear Water Waves

Chung--Ren CHOU* Der-Rong Ferng#*#*

Abstract

Herein we propose a numerical method of computation for determinating
the time-dependent wave profile of nonlinear water waves, which just in
the vicinity of a smoothing vertical guay or sloping beach in a constant
water depth. Firstly based on linear water waves theory, and with the
application of Green's theorem, we can solve the linear water waves, so
the relative run-up height we can get it alse. HNow, we can take them, the
results from linear theory, as a initial values, as one takes account of
the nonlinear terms on the free water surface boundary conditions and
expresses them into finite difference forms simultaneocusly. In the mean
time, we also select a valid artificisl boundary to satisfy the far-field
radition condition. So far, it is with no difficulty to soclve the new
free water surface of the next small time step, as long as we substitute
the initial wvalues into the difference forms and employ the Green's
theorem again to compute the water surface aleong the boundary. How the
free water surface solved with nonlinear conditions called nenlinear free
water surface. A time-histories water waves profiles we can get, if do

the proceding procedure repeatly.

For the aim to specify the availability of this metheod, the water
surface profiles for the case of the smoothing vertical guay were compared
with the results that obtained from the theories of The Stokes first order

and fourth order, and good agreement makes.
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