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One of the effects of global climate change on the coastal management is increment of amount of offshore
sediment transport which causes unbalance in on/offshore sediment transport rate, hence coastal erosion. On
the other hand, shore protection work by coastal structures such as detached breakwaters and groins has recently
shown some limitations causing various environmental problems. To answer the question whether we could propose
a new concept of shore protection in the management of on/offshore sediment transport, this study investigates,
through a number of laboratory experiments, practical countermeasures for shore protection under severe storm
conditions preserving the features of natural beaches.

Chapter One illustrates the effects of global climate change on beach erosion and outlines the limitations
of the coastal structures in shore protection and environmental problems caused by the protection work.
Synthesizing the results of previous studies on post—storm beach recovery, the effects of global climate change,
such as sea level rise and high storm waves, on sediment transport are summarized

In this study, two practical countermeasures for shore protection are investigated. The first one is

“shore-face nourishment” which is based on a new idea that we utilize the sand at an offshore bar that was
transported offshore during a storm. In this method, some amount of sand is dredged at the offshore bar and
filled back at the shore—face, which may accelerate recovery of the beach under post—storm calm wave condition.
This method includes two parts i.e. the sand dredging at the bar and the beach nourishment at the shore-face
These two parts of the method are studied in Chapter Two and Chapter Three, respectively. The other
countermeasure investigated in Chapter Four is “perched beach nourishment” . In this method, beach is
nourished by sand on the onshore side of a submerged breakwater. From the viewpoint of sediment management
the sand volume lost over a submerged breakwater as well as beach deformation is discussed based on the
experimental results.

In Chapter Two, the effects of sand dredging at an offshore bar on the shoreline change are investigated
through a series of 2D and 3D hydraulic experiments and numerical simulations. Sand dredging under the erosive
wave condition causes quick retreat of the shoreline almost proportionally to the dredged volume. The shoreline
retreat caused by the sand dredging is quantified with a simple relationship between the volume of sand dredging
and the shoreline position of the equilibrium profile. In addition, it is found that the speed of shoreline
retreat can be delayed by periodic sand dredging in the calm wave seasons.

In Chapter Three, the effectiveness of the shore—face nourishment is studied based on a series of hydraulic
experiments in which various methods of sand dredging are tested under different conditions of waves and sea
levels. The results show that the shore-face nourishment under the accretive wave condition is able to
accelerate beach recovery by enhancing onshore sediment transport rate. It is found that the sand volume of
nourishment, the wave condition and the sea level are predominant parameters in the recovery, whereas the
location of the nourishment shows little effect

In Chapter Four, the effectiveness of the perched beach nourishment is investigated through a series of
hydraulic experiments. The results are discussed in terms of beach deformation and sediment volume that is
lost offshore over a submerged breakwater under storm waves. The effects of irregularity of the waves are
also highlighted comparing between regular and irregular wave cases. Under irregular storm waves, both the
beach deformation and the volume loss are insignificant, which indicates the perched beach nourishment has

high potential for shore protection. Regarding the effects of irregularity, the deformation of the beach profile




and volume loss under regular waves are always greater than those under irregular waves in the case of equivalent
wave height.

In Chapter Five, major findings and conclusions obtained in this study are summarized
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