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Abstract

To know the seawater infiltration into tidal flat sediment in coastal area is very
important, because it is significantly correlated with the infiltration and transportation of
pollutants in soil, the supply of dissolved oxygen, nutrients and organic matter to benthic
organisms for survival of benthic organisms and the seawater purification. So, we set up
purpose to clarify the infiltration behavior of seawater by wave action in tidal flat, to
clear the effects of slope of tidal flat and breaking wave height on seawater infiltration
and to quantify the infiltration volume of seawater. For purpose, the seawater infiltration
was studied with visualization method by using coloring tracer and transparent glass
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beads replaced as natural sediment in model tidal flat. Specific conclusions derived from
this study are as follows. The semi-circular type infiltration of seawater by wave action
into saturated sediment was a new infiltration behavior that was not considered in
previous studies. The infiltration rate of seawater was increased with increasing of
breaking wave height and slope of tidal flat. However, the effects of the slope was
bigger than that of breaking wave height on seawater infiltration into tidal flat
sediments. It was possible to calculate the infiltration volume of seawater by wave
action in natural tidal flat sediment and in fields. Therefore, we can point out that wave
action play an important role in the supply of dissolved oxygen, nutrients and organic
matter to benthic organisms, transportation or diffusion of pollutants and seawater
purification. So, we hope to be studied the supply of food to benthic organism, pollutant
transport and seawater purification on the base of these results.

Keywords: Model Tidal Flat, Breaking Wave Height, Seawater Infiltration, Filling wedge
Mechanism, Semi-circular Mechanism
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Fig. 1 Photograph of experimental set-up.
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Table 1 Physical conditions of the two tidal flats.

Items Site~A |Site-B
Slope 0.7/100 | 4/100
Mean diameter (m) 08 14
Wave breaking height (cm) | 5~10 | 5~10
Tidal velocity (cm/sec) 0.009 | 0.009
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Fig. 2 Infiltration behaviorsof seawater by wave
actio.

_6_



oforaf oo A m=oll ofgt a2l
unsatugated sand
seawater level porous

2™ step

Filling wedge

3" step

Water filters back

4™ step

Filling wedge mechanism

ol=e Hlm2A A

2t

M

unsatuggted sand

seawater level

Semi-circle

Breaking waves suck up

Wave breaking

Semi-circular mechanism

Fig. 3 Comparison of infiltration behaviors of seawater by wave action.
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Fig. 4 Comparison of infiltration volume of seawater into the tidal flat sediments atrising and
falling tide. The figures show infiltration volume of seawater in Filling wedg

g4 glth(Baba and Dol Goto et al
[1998]).
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Fig. 5 Infiltration behaviorsof seawater by wave
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and falling tide {(bottom).
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Fig. 6 Infiltration velocity of seawater as affected by
the change of slope. Linear regressions are
fitted to the data with y denoting vertical
axis and x horizontal axis. Data plotted are
the mean of triplicate sampleststandard
deviation. Breaking wave height is 50 mm.
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Fig. 7 Infiltration velocity of seawater as affected
by the change of wave breaking height.
Data plotted are the mean of triplicate
samplest standard deviation. Tidal flat
slope is 10/100.
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