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ON THE SHALLOW EFFECT OF THE TIDAL IN ONE-
DIMENSIONAL REGION

Qian Liqiang Du Yong, Yu Guangyao
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ABsTRACT

Considering nonlinear friction effect, nonlinear tidal waves in shallow water are
studied by using one-dimension nonlinear hydrodynamic equations. The water area
is supposed as unit wide and the seabed slopes gradually and linearly. The equati-
ons are solved with the pertubation method to derive the second order solution,
which includes an additional tidal wave (generated by the shallowing effect) besi-
des the shallow nonlinear wave and friction nonlinear wave which are generated
after the tidal wave comes into the shallow water area. The additional wave is dis-
cussed in detail. Analysis showed this wave acts on the source wave only and has
nothing to do with motion characteristics of other waves moving in the shallow
area. The amplitude of the additional wave is a function of the shallowing coeffi-
cient @, friction coefficoent % and distance of moving into shallow water x, and
has direct ratio relationship with . The phase of this wave always independs of
the seabed slope and changes in the direction of the water depth changing.
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