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The Characteristics of Stratified Dissolved Oxygen
and the Aeration Efficiency in Bottom Level of

Water in Shallow and Eutrophic Reservoir
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ABSTRACT

The Taifu Reservoir about 5 meter depth in summer supplies drinking water in
Kinmen. However in November 2005 and May 2006, the algae bloom phenomenon was
occurred. The characteristics of stratified dissolved oxygen (DO) were measured every
0.5m of water depth, four hours a time for 24 hours. The low-cost micro bubble aerator
was used in bottom level water to carry on the demonstration research of aeration
improvement in a pilot test at about 80 meter square area. The aeration efficiency tests
lasted for 24 hours included the emergent aeration capability test after aerating 15 minutes,
the DO diffusion efficiency tests after aerating 2 hours and 24 hour, in order to study the
relationship of stratified DO level and algae bloom gathering water level as time went by.
It was known that most of algae were suspended within the 2 meter deep, especially the
density was the highest within the 1 meter of surface. As the photosynthesis slowed down,
the DO reduced rapidly after 2 meter depth. The bottom level was shortage of oxygen
obviously, it was decreased below 2 mg/l in early morning, sometimes even close to
anaerobic state. It was clear that a long term and effective aeration improvement for the
bottom level of water in Taifu Reservoir was necessary. When the water temperature was
24°C and the algae bloom happened in summer, the 0.5 horsepower(HP) micro bubble
equipment can improve the situation by increasing about 27~35% of DO concentration.
The installation space for the 0.5HP equipment can be designed per 30m to 40m in
accordance with the algae bloom condition in summer. The material costs are about
10000 taiwan dollars. The range of estimated improved condition can reach 1250m? of
bottom water area and about 6250m® of water volume.
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