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Evaluation of intertidal flat stratigraphy by MASW technology
—Interpretation of shear wave velocity structure and
safety assessment of artificial intertidal flats—
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Synopsis

Intertidal flats are key elements in marine environments; they consist of regions with rich
bioactivity and also contribute to water purification. In this study, the shear wave velocity/stiffness
structures of various types of intertidal flats were investigated by the multichannel analysis of
surface waves (MASW) in order to identify and describe the tidal flat stratigraphy. The MASW has
proved to be a very useful method to effectively survey the stratigraphy of intertidal flats. The tidal
flat stratigraphy obtained by the MASW was consistent with the morphological soil structures that
manifested themselves under relevant geoenvironmental dynamics. In the sandflat, the formation of
stratigraphy obtained by the MASW (as distributions of the shear wave velocity/stiffness) and by
soil sampling and physical soil tests (as distributions of the void ratio) can be attributed to the
cyclic elastoplastic contraction of the soils that are subjected to various suction dynamics under
tide-induced groundwater table fluctuations. Spectrum analysis along the cross-shore direction was
carried out in order to quantitatively characterize the dominant wavelength for the variations of both
shear wave velocity and morphological structures of intertidal flats. In addition, a small unmanned
aerial vehicle (UAV) with a compact digital camera was applied to take aerial photographs in an
intertidal flat in order to evaluate temporospatial geomorphology. Moreover, it was confirmed that

MASW technology is useful to evaluate the safety of artificial intertidal flats.
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