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A Study about the Introduction of Advanced Management of Nutrients for Enclosed Sea

Yoshihiro YOKOYAMA!, Yukako NAKANO', Sachiko YOSHITSUGU',
Masataka NAKASHIMA', Tadashi UCHIDA' and Hiroshi NAKANISHI?

'Department of Environmental Engineering, Kyushu Environmental Evaluation Association
Emeritus Professor of Yamaguchi University

In order to study management of nutrients for the harmony with buildup of biological productivity and
aquatic enviroment, we calculated weather conditions and variations of nutrient loads flowing into Hakata
Bay during the days when red tide was ccurred. Furthermore, we estimated the nutrient loads required for
reducing red tide frequency and considered ideal methods for nutrient management in a enclosed sea.
Recent sewage treatment decreasing phosphorous and T-P loads were corresponded with the reduction of
red tides caused by Diatoms and Raphidophyceae. On the other hand, the frequency of red tides caused by

Dinoflagellates was high and lasted for longer periods.

The control of red tides at the time of high precipitation was difficult unless T-P loads could be reduced
by improving sewage treatment levels or controlling the loads from non-point source. When precipitation
was low, the reduction of red tides was possible with present loads. However, phosphorus loads in a dry
season were run short to the requirements that red tides could be controlled.

Essentially, the concentrations of nutrients required for the healthy maintenance of the bay ecosystem
were differed seasonally. We will continue to study proper load levels and effective management of

nutrients in the future.
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