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Development of Longitudinal Dispersion Coefficient Based on Theoretical
Equation for Transverse Distribution of Stream-Wise Velocity in Open Channel :
Part I. Theoretical Equation for Stream—-Wise Velocity
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Abstract

The aim of this study is that a theoretical formula for estimating the one-dimensional longitudinal dispersion coefficient
is derived based on a transverse distribution equation for the depth averaged stream-wise velocity in open channel.
In “Part I. Theoretical equation for stream-wise velocity” which is the former volume of this article, the velocity distribution
equation is derived analytically based on the Shiono-Knight Model (SKM). And then incorporating the velocity distribu-
tion equation into a triple integral formula which was proposed by Fischer (1968), the one-dimensional longitudinal
dispersion coefficient can be derived theoretically in “Part II. Longitudinal dispersion coefficient” which is the latter
volume of this article. SKIM has presented an analytical solution to the Navier-Stokes equation to describe the transverse
variations, and originally been applied to straight and nearly straight compound channel. In order to use SKM in modeling
non-prismatic and meandering channels, the shape of cross—section is regarded as a triangle in this study. The analytical
solution for the velocity distribution is verified using Manning’s equation and applied to velocity data measured at natural
streams. Although the velocity equation developed in this study do not agree well with measured data case by case,
the equation has a merit that the velocity distribution can be calculated only using geometric data including Manning'’s
roughness coefficient without any measured velocity data.

Keywords : transverse distribution of stream-wise velocity; longitudinal dispersion coefficient; shiono— knight model;

analytical solution, manning’s equation
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