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Non-Linear Analysis on Free Surface Profile of Open Channel Flows
over a Wavy Bed near Resonance Relation
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Fundamental characteristics of open channel flows over a wavy bed were investigated by using the non-linear
analysis of a Boussinesq type depth averaged flow equation. We derived the non-linear algebraic equations on water
surface variations based on a Boussinesq type equation, firstly. Then, the non-linear algebraic equations were solved
numerically, and the characteristics of response such as the amplitude ratios of water surface to wavy bed variations

near a resonance relation were studied by using calculated solutions. It was shown that hysterisis effect can be seen in
the relation between amplitude ratios and Froude number with the increase of non-linear parameter such as the ratio

of bed variation amplitude and averaged depth.

Key Words : water surface profile, open channel flows, non-linear analysis, resonance relation
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