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Sand grain shape analysis by Elliptic Fourier-Principal Component Analysis:
proposal of an index to determine paleo-wave energy

Ohta, Tohru
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This study investigated the relationship of foreshore grain shapes and
wave/wind power. Principal component analysis revealed that PCl represents wave power and it showed
a positive correlation with roundness index, and foreshores facing Pacific and Sea of Japan showed
contrasting values. Therefore, this latent value indicates that grains tend to be rounded in large
oceans that are frequently attacked by swells. PC2 represents wind power and showed positive
correlation with smoothness index, and showed high values where aeolian dunes are developed.
Therefore, this latent value illustrates the degree of development of strand plain and, that in such
environment, grain surfaces tend to be smooth. Application of the present result enables to predict
the size of the ocean and presence of aeolian dunes simply from the analysis of grain shapes.
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