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This study has two objectives. One is to propose a multiple defense system combining with two embankments and coastal forest
for dissipating tsunami energy by a flume test, and to clarify the sand movement characteristics at the tsunami-affected bay
where beach erosion is severe.

New index is proposed to classify the flow structure around the embankment using tsunami momentum and storage capacity in
between the embankments. The second embankment height is better to be smaller within when the hydraulic jump occurs, but
the oscillation of water depth decreases the energy dissipation effect. For optimal design of the two embankment system, the
range of the index has been discussed for escaping the generation of oscillation of water depth at the top of second embankment.
In addition, coastal forest on the second embankment is found effective to prevent the oscillation.

For elucidating the sand movement characteristics at Namiita coast, in situ and flume experiments were conducted. Field
experiments which used colored sand were conducted from Dec.2014 to Feb. 2015 (as winter season investigation) and from
July 2015 -Oct. 2015 (as summer season investigation). For both seasons, colored sand (ds,=0.6 and 1.0mm) has been
confirmed to move not only offing direction (within the shallow region from the critical water depth for the sediment
movement) but also shore direction from the setting point. If similar material (ds0=0.6-1.0mm) will be used for the beach
nourishment, there is a possibility to contribute to the re-formation of sandy beach.

Flume experiments with considering different submarine topography (before and after 2011 Tsunami) and wave conditions
were conducted. By using experimental results, change of submarine topography through the year was clarified. Even submarine
topography after 2011 Tsunami, a tendency of sedimentation was confirmed to be maintained around beach line.

This result suggests that sandy beach in Namiita coast might be reformed by conducting beach nourishment.




