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Analytical Method for Determining the Degree of Wave Refraction
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Abstract : An analytical method for determining the degree of wave refraction is investigated. The ray tracing
method previously used to calculate wave propagating cannot explain the degree of refraction caused by different
kinds of conditions. In this study, we suggest the index of refraction degree using the principle that refraction is
caused by the difference of phase velocities along the crest line.
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Fig. 2. Degree of refraction for different incident wave angle:
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Fig. 3. Schematic diagram of wave propagation inside the porous
medium.
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Fig. 4. Schematic diagram of wave propagation inside the two-lay-
ers porous medium.
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Fig. 5. Variation of index of refraction degree with different relative
water depths on the impermeable bottom.
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Fig. 6. Wave rays of refraction on impermeable plane slope.
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Fig. 7. Variation of index of refraction degree for different porosities.
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Fig. 8. Wave rays of refraction in porous layer.
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Fig. 9. Variation of index of refraction degree with different relative
water depths in the two layer (upper: water, lower: porous).
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Fig. 11. Wave rays of refraction in the two layers (upper: water, lower: porous).
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