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Study on the Mechanics of Turbulence in Relation
to the Analysis of the Accuracy of Velocity
Measurements in natural Rivers (First Report)

Tsutomu KisHi  Akio Mort  Ken-ichi Hiravyama
(received April 30, 1970)

Abstract

Accuracy of velocity measurements in rivers depends on the duration of observation
time. Considerations are made, in the present paper, to the theoretical relationship
between them.

Mean velocity, U, observed in any duration of time, T'x, is considered as a stochastic
quantity of which distribution is a function of T'x.

The variance of U, named as the variance-length curve, is related to the auto-
correlation function of flow velocity, R{zc), by the following expression.
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C(Ts) =2 g:(T;—r)R@odf

where #? is the variance of velocity fluctuations.
On the one hand, R(z) is expressed in terms of the power spectral function E(f) as
shown by the following equation.
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R(r)=—-——S:E(f) cos 27 fr df
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Consequently, characteristics of C(7T’x) curve could be investigated by finding general
functional form for R(z) or E(f).
The authors give the following expression for the function C(T':) by analyizing the
field data obtained in several rivers in Hokkaido.
C(Ts) tan'ow  log(e*+1)
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