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In this study, the occurrence condition and formation mechanism of hypoxia in the
interior parts of the Ariake Sea during summer, which has bad influences on the ecosystem and
fishery, were investigated by the various field observations and a two-layer box model. Moreover,
blocks for increasing the power of stirring and mixing of bottom water near seabed were made
and the effects of blocks on the velocity profiles and turbulent properties were investigated
experimentally. The results obtained by this study are summarized as follows:

(1). Hypoxia occurred frequently in the western interior parts of the Ariake Sea (WIAS),
where bottom sediment contained high mud content and COD, during neap tides in summer. The
difference was seen in distribution and the scale of hypoxia every year. The temporal variation of
bottom DO concentration in WIAS was greatly basically controlled at current velocity near
seabed. However, when stirring and mixing of seawater were enhanced by typhoon and strong
wind, DO concentration increased even the periods of neap tides. Conversely, when high turbidity
layer was formed near seabed by resuspension of bottom sediment and hypoxia flowed from
offshore to WIAS, DO concentration decreased even the periods of spring tides.

(2). The density stratification was developed and density pycnoch'né was formed at
hypoxia events. Supersaturated DO occurred above the density pycnocline, but DO concentration
decreased rapidly below the pycnocline. The density stratification in WIAS was enhanced with
increasing of rainfall. From the results for oxygen consumption tests using bottom water and
bottom sediment, we found that DO consumption rate of bottom water contributed largely to DO
consumption in the seawater column below the demsity pycnocline. Thus, we considered that
increase in DO consumption near sea bottom was caused by increasing of the suspended organic
matter in bottom water.

(3). From the analytical results using a two-layer box model, we found that vertical
diffusion coefficient (Kz) and biochemical oxygen consumption rate (R) contributed greatly to the
temporal variation of DO concentration in lower layer box during summer. Kz always canceled
oxygen depression in bottom layer, and R always enhanced hypoxia. As a result for sensitivity
analysis, R was the most important factor which controls the occurrence of hypoxic water in the
bottom layer.

(4). The effects of blocks on the velocity properties were investigated experimentally, As
a result, it was clarified that the power of stirring and mixing was enhanced by installation of
block on channel bed. From the results of the visualization of flow pattern around each of three
kinds of blocks using a dye-tracer method, the concave triangular block was considered to be
better than the other blocks in order to stir and mix efficiently the water near channel bed under
certain experimental conditions.
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