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THEORETICAL SOLUTION OF LONG WAVE CONSIDERING
THE STRUCTURE OF BOTTOM BOUNDARY LAYER AND

EXAMINATIONS ON WAVE DECAY DUE TO SEA BOTTOM FRICTION

Kenji MASAMURA, Koji FUJIMA, Chiaki GOTO, Kunihiko IIDA
and Toshiyuki SHIGEMURA

The periodical solutions of linear long waves are obtained for the cases of both laminar and turbulent
flow where the shear stress acts whole fluid domain. The solutions can take into account the variation of
wave height due to the bottom topography and bottom friction. The decay modulus of wave height and
50 on obtained as the laminar flow solution are compared with those predicted by the laminar boundary
layer theory, and it is shown that the boundary layer approximation cannot be applied to the case where
the water depth is small and the wave period is long. By using the turbulent flow solution, the variation
of reflection coefficient due to bottom friction is examined. The reflection coefficient is governed by not
only the Iribarren number but also the number of waves on the slope and roughness height. The empirical
roughness coefficient n is obtained by equating the bottom shear stress evaluated by Manning’s friction
formula to that evaluated by the present theory. It is concluded that the proper value of n is determined
only by the bottom roughness.
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