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Theoretical Study of Vertical Distribution of Mass
Transport in Surf Zone on Sloping Bottom (VI)

Hideo HIRAYAMA* . Yuuichi ANDOU™

ABSTRACT

It is well-known that the undertow is one of the main factors which causes the sedimentation and
the erosion of beaches in surf zones.

The purpose of the present paper, the 7th report with respect to the theoretical predictions for
the vertical distribution of undertow inside a surf zone is to establish the much better theoretical one
by improving those of the previous paper(2003).

These theoretical derivations ,therefore, are based on the same procedures as were used in the
previous paper(2003) except that the surface steady flow increasing in proportion to the wave celerity
is used as asurface boundary condition insteady of the surface vorticity inside a surf zone in this
analytical calculations for a prediction for the undertow, on the assumption that the eddy viscosity
v¢ could be represented by a combination curve of an exporential function of the vertical distance from
the sloping bottom inside the lower eddy-spread region from the wave trough level and the constant
values inside the upper eddy-production region as well as the previous paper(2003).

These analytical calculations result in finding that the obtained theoretical results are in much
better agreement with the experimental ones rather than those of the previous paper(2003), and also in
confirming that it is so much reasonable to adopt the surface boundary condition as shown above for a
theoretical prediction for the undertow in surf zones.

Key Words : mass transport,undertow, eddy-viscosity equation, breaking waves, surf zone, vorticity.
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