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SPECTRAL CHARACTERISTICS OF WHITECAP WAVE CREST LENGTH AND
RESIDUAL FOAM FROM SEA SURFACE IMAGE OBSERVATION

Yasunori WATANABE, Kent MINAMI, Ayumi SARUWATARI, Yasuyuki BABA,
Teruhiro KUBO, Nobuhito MORI, Yusuke UCHIYAMA, Tomoya SHIMURA,
Junichi OTSUKA, Yasuo NIIDA and Junichi NINOMIYA

This study estimates the spatio-temporal changes in the whitecap coverage process from the development
of whitecaps associated with wave breaking to the residual foam, and discusses the statistical characteristics
of the whitecap coverage process by using sea surface image observations for storm surge events associated
with the passage of a bomb cyclone and a typhoon. We propose a new method to estimate the crest lengths
of whitecaps by using optical flow to estimate the local velocity of the whitecap image. This method can
represent the characteristics of wave crest lengths that grow with the development of breaking waves and
remain behind the wave breaking. The exponential scaling of the time-averaged wave crest length shows a
-6 power law in the high wave speed region, consistent with previous reports for both bomb cyclones and
typhoon events. Spatio-temporal spectrum of whitecap image enables us to separate active whitecaps from
residual bubbles, which develop with the development of wave breaking.
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