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Comparison of an Analytic Solution of Wind-driven
Current and an (x—o) Numerical Model
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Abstract T Analytic solutions for the gradient of surface elevation and vertical profiles of velocity
driven by the wind stress in the one-dimensional rectangular basin were obtained under the assump-
tion of steady-state. The approach treats the bottom frictional stress T, as known and includes vertically
varying eddy viscosity Ky, which is constant, linear and quadratic of water depth. When the v, is parame-
terized with surface stress, depth averaged velocity and bottom velocity, the result shows the relation
of the no-slip bottom velocity condition and the bottom frictional stress t,. The results of a mode
splitted, (x—o) coordinate, numerical model were compared with the derived analytic solutions. The
comparison was made for the case such that ky is the constant, linear and quadratic function of water
depth. In the case of constant ks, the gradient of surface elevation and vertical profiles of velocity
are discussed for a uniform depth, a mild slope and a relatively steep slope. When ky is a linear
and quadratic function of water depth, the vertical structures of velocities are discussed for various
. The result of the comparison shows that the vertical structure of velocities depends not only on
the value of xy but also on the profile of xy and bottom stress t,. Model results were in a good
agreement with the analytic solutions considered in this study.
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Fig. 1. Plot of surface elevation gradient and velocity vec-
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Fig. 2. Comparison of calculated velocity profiles and analy-
tic solution for ky=004[m¥s]. h=50{m].

Fig. 3. Plot of surface elevation gradient and velocity vector
for xyy=004[m¥s], ©,=0, depth slope=0002.
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Fig. 4. Comparison of calculated velocity profiles and analy-
tic solution for ky=004[m/s], h=39.5[m].
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Fig. 5. Plot of surface elevation gradient and velocity vector
for ky=004[m¥s]. 1,=0. depth slope=001.
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: ANALYTIC SOLUTION
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Fig. 6. Comparison of calculated velocity profiles and analy-
tic solution for xy=004[m*s], h=325[m].
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