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The Calculation of Reflection Coefficients of Water Waves over Various Shear
Currents with a Uniform Depth Topography
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Abstract

The reflection coefficients of monochromatic water waves over various shear currents flowing on a constant
topography are estimated analytically in this study. The region of varying shear currents is represented by
a finite number of tiny steps with a uniform depth topography. The proper numbers of steps and evanescent
modes needed for the analysis are proposed by a series of convergence tests. The characteristics of reflection
coefficients for various shear currents conditions are also examined.
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Fig. 3. Reflection Coefficients for Triangular Shape Shear Currents with Different Numbers of (a) Steps and
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Table 1. Values of 77and ki, when the Reflection Coefficient is Maximum with Different Shapes of Shear Currents

Shear currents nk;cost;
k. h R 2 J J 2
shape i max r B ¥ n,k,cos6,
Triangular 0.27 0.044560673993 0.999006679824 1.000000000000
Sinusoidal 0.26 0.041819035575 0.999125201496 1.000000000000
Exponential 0.40 0.059109618295 0.998251497883 1.000000000000
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