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Abstract

Field study on the physical properties of beach gravels and

the relationship with sediment transport

Okamoto Takara

Coastal erosion is a serious problem worldwide, and measures such as detached breakwaters
and headlands are being implemented together with soft countermeasures of beach
nourishment. In order to develop effective erosion countermeasures, it is firstly necessary to
understand the mechanisms of sediment transport on the beach. However, understanding the
mechanisms of sediment transport is very difficult because the amount and the direction of
sediment transport on beaches is complex and highly variable. Sediment transport in river is
explained by unidirectional from upstream to downstream while sediment transport in
nearshore zone is highly variable in the cross-shore direction as well as in the long-shore
direction. Therefore, the objective of this study is to advance our understanding of complex
sediment transport mechanisms through a detailed analysis of the coastal sediment
characteristics.

This study was conducted stepwise by combining analyses with field measurements. The
target area was selected to be the Kotogahama beach in Aki County, Kochi Prefecture, where
there are few previous studies, and the sediment transport mechanism is not well understood.
The 5 km Kotogahama beach was formed by sand and gravels supplied from the Wajiki River
and the Akano River. A field measurement was conducted in July 2021 by using a UAV as a
graduation study. Okamoto (2021) Orthographic mosaic images with spatial resolution of 1
cm were obtained by UAV. Alongshore distribution of maximum gravel size was found to
decrease on the west side of the Wajiki River. Further measurements were conducted in this
study in August and September 2022, focusing on the shape and the imbrication structure of
the gravels. About 3,000 gravels were sampled, and length of three axes was measured for the
shape of the gravels. Imbrication structures were recorded on a smartphone camera equipped
with GNSS and compass. The gravel shape survey showed that the flattening rate of the
gravels increased westward from the river mouth, reaffirming the long-term westward
longshore transport of beach gravels as in the maximum gravel size survey. On the other hand,

the imbrication structure of the gravels was strongly influenced by the direction of the



incoming wave caused by the precedent typhoon, representing the short-term migration
characteristics of beach gravels.

This study has shown that the shape and imbrication structure of gravels can be a good
indicator of the direction of sediment transport. The results are expected to be applicable to
beaches around the world, but further study is needed to develop a UAV-based survey
technique and to examine their applicability to other beaches with different gravel sizes and

waves.
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