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INTRODUCTION The problem of the interaction among surface waves, current and uneven bottoms is interesting and meaningful due to a steady fluid flow traveling over
periodic wavy bottoms. In coastal regions, this situation may occur when the tidal or river currents passing through the corrugated topography
(particularly the periodic sandbars or periodic artificial submerged structures) in shallow water areas such as river inlets and littoral zones. Upstream-
advancing waves are excited by steady flow over series fixed sinusoidal beds with specific range of the flow velocity, water depth and bottom steepness.
The generation of these waves shows the state of instability and the resonant interaction relationship among surface waves, steady flow and periodic wavy
bottoms. Furthermore, the critical flow velocity and critical relative water depth which stimulate the maximum wave height of upstream-advancing waves
were observed through the modified physical experiment. These precise critical values will provide more accurate evidence to reflect the resonant
Interactive conditions and the most unstable state.
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over a wavy bottom. Then the instability was found to be caused by Il. The
resonance between primary stationary waves and a pair of
disturbances which were met with Hasselmann’s conditions.
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Figure 2-Kyotoh’s experiment apparatus

. : . . *The periods of the waves are concentrated Figure8—Free surface elevation and energy spectrum
However, only a few flow velocities was carried out by Kyotoh because he mainly focused his ; with the increment of flow velocity from Group 5
between 1.2s-1.5s (Fig.11).

attention on the influence of the variation of water depth. The reason was that flow was —
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Therefore, the domain of existence of upstream-advancing waves is too large to discover the 4] % e
exact resonant conditions, so that the amplitude distribution is significant for investigating
the mechanism of current-topography resonant interaction in which its critical situation will
excite the maximum upstream influence.

Figure 10— Comparison of the existence (Left: Kyotoh ; Right: present experiment)
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The flow was generated by bump and its velocities were
adjusted with an interval of 1 cm/s. The water depth
relative to the bottom wavelength is varying from 0.6 to
1.4. Then the water wave profiles were measured by 14
capacitive wave gauges along the length of the flume.

Figure 4 - schepatic view of the experiment
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