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Transfer and Mixing Process of Dissolved Oxygen by Turbulent Diffusion in Natural Streams
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Abstract

The supply of oxygen Into water by reaeration and- subséguent transfer process is one of the ‘most
significant self-puriﬁl:atinn processes fn natural streams. Thus, the purpose of this paper i$ 1o investigate the
transfer process of dissolvei! oxygen by turbulent diffusion in a natural stréam.

Velocily during 300 secomds with 1 second Interval at the maximum-velocity point was measured-and
nnalyzed based on the Taylor's turbulent-diffusion thedry medified by the assumption that Lagrange's
elocity in natural streams depends on the velocity of flow direction in each section,

The results are summarized as follows: 1) the strongest correlation is observed batween velocity and the
strength of turbulence, 2} the turbulent diffusion procesa'is accelerated by subsurface flows which conkist of
the periadical long wave and the short wave of auto-correlation function, and 3) a:clear and accurate linoar
relationship-exists between turbulent diffusivity and mixing rate dependingon’ the length of residence fime,

Auto.correlation function of subsurface flows and rasidence time-are'strongly influencad by discharge and
topographical camlitions wich as water depth, river witlth and head. The: turbulent “diffusion process is,
therefore, thought to be, the multiple effects af these facters in natural streams. Consaquently, conssrvation
and effective use of the sell-purification process in natural streams is possible when ercsion control techniques
incorparate these aforementioned factors skillfully into minor bed fishwiy and so on.
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Abstract

In this paper, & few problems and points of sediment eresion control works with groundsels are discussed
by means of numerical simulation of a long-term bed variation and a shost-term bed variation under no
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