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Investigation of the physical environmental characteristics for tidal flat creation in brackish water
PRI DOREEB  areas of the Yoshii river and the Asahi river
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Environmental conservation in estuarine tidal flats is an important environmental engineering issue because
they embrace a variety of lifeforms creating unique ecosystems. The tidal flat area in the estuary of the Yoshii
river, southwest of Japan, is natural habitat to many organisms, including some threatened species of animals and
plants. This area has decreased over the past decades and the only remaining part of it is the so-called Otogo tidal
flat which is located at left bank side between 2.0~2.6 km from the river mouth. This study aims to propose a new
tidal flat creation sites based on the physical environmental characteristics obtained by flow analysis of the Yoshii
River estuary. Since the Yoshii river is hydraulically connected to Kojima bay which is connected to the Asahi
river, we cannot study it separately without understanding the whole system of the Asahi river, Kojima Bay and
the Yoshii river.

In this study, fixed-point observation setup, in which salinity loggers are installed in a vertical configuration at
a fixed point to take measurements at a long period of time, was conducted at four locations of the system: (1)
upstream of the Yoshii River, (2) near the Yoshii river mouth, (3) Kojima Bay center, and (4) the Asahi river mouth.
Furthermore, local observations using underwater drone were performed at specific locations to understand the
salinity movement.

Next, a quasi-three-dimensional model that considers the effects of tidal run-up in salt water was used to
simulate the flow and salinity behavior. The salt flow model is constructed to consider the effect of baroclinity by
using the additional dispersion flux term, and can predict saltwater intrusion into brackish rivers under moderate
to well mixed conditions.

The results showed that the tidal (shallow) part of the Yoshii river has a well to moderate mixing condition, and
the salinity increases at the deeper parts. At the Yoshii river mouth, well-mixing and high salinity (up to 33 PSU)
was observed, which was used to set the boundary value of the numerical model. In Kojima Bay, the salinity trend
showed well-mixing conditions, and at the Asahi river mouth more moderate-mixing behavior was observed
because it is located at the closed end of the bay.

Finally, numerical analysis results showed that a promising location for tidal flat regeneration in terms of
hydraulic and salinity characteristics was suggested at the sections ranging 3.9—4.6 km from the river mouth.
However, since it has a limited vegetation area in the transverse direction, with a width of only 30 m, the
performance under hypothetical flood conditions showed poor shear stress resistance. Therefore, improvements of
extending the length of the vegetation area by adding sediment and constructing new groynes were introduced.
Numerical results showed a that these improvements can successfully secure a tidal flat land that has similar
behavior as the Otogo tidal flat. It is conceivable that the method of this study can be applicable to other rivers by
combining with the field observation to examine the candidate area for creating tidal flat.
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