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[Abstract]

Key Words: COD, TN and TP generation loads, Sewage plant, Chemical forms of
nutrient, River flood, Oligotrophication and Sea of Harima-nada

Bleaching of "Nori* (Porphyra) from the culture fishery has become serious
problems in the Sea of Harima-nada, which is located in the eastern part of the Seto
Inland Sea, Japan. This situation has probably resulted from oligotrophication. One of
possible cause is the reduction of nutrients load from land and rivers.

Chemical forms of nutrients of riverwaters were investigated in the catchment of
Harima-nada Sea and the ratios of DIN, DON, and PON were approximately 70, 20, and
10%, and those of DIP, DOP, and PP were approximately 40, 20, and 40%, respectively.
At the peak of flood, PON increased to 60% of TN, and PP increase to 90% of TP. In
addition, the ratio to the discharge during a flood occupied approximately 35-60% in a
total discharge per one year, when the number of flood days was defined 30 days.
Because the riverwater discharge largely increased during flood and the river water
distributed widely in the sea, the behavior of particulate matter after flood was thought to
be important for the rapid growth of phytoplankton in the sea. The amount of riverwater
from the Honshu side accounted for approximately 85% of the catchment. This result
showed it was necessary to divide the sea into the north and south sides. The relationship
between the northern Harima-nada Sea and the Bisan-Seto Sea was shown at the normal
water flow, but, at the flood, the riverwater distributed to the south of the sea.

This study evaluated the spatial distribution of the generation of COD, TN, and TP
loads from domestic, industry and non-point (land uses) sources during 1985-2005 by
using Geographical Information System techniques in the catchment of the Sea of
Harima-nada. As a result, the development of sewerage was revealed to be an important
factor in the reduction of loading from domestic sources. If it were acceptable to increase
the loads to the values in 1985-88, when fishery production was a maximum, the current
percent removals in the sewage treatment plants could be reduced from 85-90% (in 2005)
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to 60-70% for COD and from 80-90% (in 2005) to 70% for TP. In the case of TN, the
present status appears to be good enough; there is no need to lower the percent removal.

In the future, the control of sewage-treated water will be very important to nutrient
management in both rivers and semi-enclosed seas.
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