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The Reciprocity between Bed Configuration
and Turbulence in Alluvial Streams

Tsutomu Kisar* Akio Morr* Mikio Kuroxkr*

Abstract

Fluctuations of flow velocity and bed elevation were observed at a time in an alluvial
stream, and the reciprocity between the bed configuration and turbulence was studied
statistically.

The following is an outline of the results obtained from the analysis:

The fluctuation of flow velocity is composed of the variation of mean velocity and
the turbulence due to a turbulent boundary layer.

A model was proposed to express the fluctuation of velocity.

In the author’s experimental work, a phase of mean velocity was observed to change
in accordance with the bed configurations, whereas, according to the theory proposed by
Hayashi?, the phase of mean velocity coincides with that of the bed configuration of the
dunes.

Due to the analysis of the coherency between the fluctuation of velocity and the bed
elevation, a higher correlation was observed at a lower frequency which corresponds to the
mean velocity in the dunes and the tramsition, but was not observed in the ripples.
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