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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:

Characteristics and Generation of Surfable Waves

Name: Akihiko Kimura

In the present study, the characteristics and generation methods of surfable waves have been discussed on the
basis of the results obtained through the questionnaires, numerical simulations, and hydraulic experiments. This
dissertation consists of the following five chapters:

Chapter 1 expresses the background and objectives of the study.

Chapter 2 describes the results of the questionnaires answered by 248 people, who periodically visit surf
points in Kyushu etc. The most surfable wave height for surfers of various surfing levels is about 0.63 m. The
present state of surfing, as well as that of these surfers, has also been investigated, including their favorite wave
height, which increases as the surfing level is increased.

In Chapter 3, the conditions, in which a takeoff is possible for a surfer to ride a wave, are discussed by
generating numerical simulations considering wave breaking. First, the surfer is required to achieve a sufficient
value for the horizontal component of paddling speed, not to be overtaken by a wave peak. Second, when the
surfer stops paddling to try to take off, he needs to float at a position where the force on him is downward along
the front face of the wave. By considering both of these conditions, the time variation of the required value for the
horizontal component of paddling speed was evaluated for two cases, where the waves showed the plunging and
spilling types of wave breaking.

In Chapter 4, the following four types of methods to generate surf points are proposed considering the
above-mentioned results: first, the method of amplifying incident waves, using the wave concentration structures
with the reef, is discussed to obtain sufficiently large wave height for surfing at a calm-wave zone. The most
effective shape of the structures was determined by considering the amplification factor of wave height derived
by the numerical computation, as well as that obtained through the hydraulic experiments, such that it is feasible
to build a surf point in Kagoshima Bay by amplifying diverging waves, generated by the ferries, using the
proposed structures. Second, the set of breakwaters is proposed to generate a surf point in front of the structures,
making the wave calmness behind the structures higher. The wave height both in front of and behind the
structures was evaluated by applying the 3D numerical model. Third, the wave propagation in wave pools was
simulated using the 3D numerical model to study the relationship between the wave-pool shape and the surfable
distance. Fourth, the wave propagation was calculated using the 3D numerical model in case the shape of the
existing revetment was changed to generate a surf point, holding down the construction cost.

Chapter 5 integrates the discussion to mention the conclusions of the study.



