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Supply and Transfer of Oxygen in Natural Stream Water Body by Reaeration

b+ & —er

Hirokazu KITAMURA

Abstract

In mountain streams, the supply of oxygen from atmosphere Lo water body, which is called reaeration,
would be accelerated due to the disturbance of the water surface with water falls and rapids. Oxygen fs not
only essential to all forms of aquatic life but also contributes to the degradation of the organic matter in the
water body. Thus, reaeration is the self-purification process in the streams, and, therefore, it is one of the most
significant aquatic environments which must be preserved in erosion control works.

Our accumulated data indicates the following: (1) the high rate of reaeration occurres during high discharge
and high temperature when the saturated concentration of dissolved oxygen is low, (2} the increasing degree
of reaeration depends on the disturbed area of the water surface, which is in prapartion to the amount of
potential energy of falling water, and (3) the maximum degree of reaeration occurres within 100 seconds of
residence time determined by the topographical volume of pools because of convective mass transfer pattern,
and after 100 seconds of residence time lateral movement of dissolved oxygen is dominant due to diffusive
mass transfer pattern.

Consequently, reaeration in natural streams depends on a combination of environmental factors such as
temperature and discharge, and topographical conditions such as water depth, river width and head. Conserva.
tion and effective use of the self-purification process in natural streams will, therefore, be possible with
erosian control techniques incorporating these factors skillfully.
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Stream area  Maximum depth z
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