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Kazuo NADAOKA*

Synopsis

A numerical simulation model is developed to forecast the deformation of the tidal marshes,
which submerge at high water and emerge at low water, by considering only tidal currents for
the external force and only the bottom material movement due to tidal currents.

This model is composed of a tidal simulation model and bed-load calculation model.

1) Tidal simulation model: The basic eqiations are transformed into the finite difference
equations by the ADI method. On the tidal marsh, the water depth is so shallow and the tidal
range is so great that the shoreline shifts over a considerable distance during a tide. Therefore, the
boundaries are treated as moving boundaries at every timestep due to the tidal level and the
topography. The tidal rivers are also considered by adding the discharge of tidal prism to that of
rivers and substituting this total discharge into the continuity equation.

2) Sediment calculation model: The sediment is evaluated according to Brown’s equation for
the tractive force exceeding Iwagaki’'s critical value. The size distribution of the mixed sand is
devided into several ranks, within which each diameter is assumed to be uniform. Total sediment
is the sum of the sediment of each rank with taking the weight content into account.

Application of this model to the tidal marsh in Ariake Sea demonstrates:

1) The reproducibility of tide, tidal currents and permanent currents over the tidal marsh is
quite acceptable.

2) It is possible to forecast the deformation by using tidal simulation model and sediment
calculation model alternatively, and thus feedback calculation is stable. '

3) The predicted deformation of the tidal marsh is quite natural both in space and quantity.

* Member of Littoral Drift Laboratory, Hydraulic Engineering Division
** Cheaf of Littoral Drift Laboratory, Hydraulic Engineering Division
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1 0.004 0.040 ©18.0 0.191 : 166.0 ©0.030 128.0
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7 —0.012 0.050 324.0 . 0.142 155.0 0.010 199.0
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