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TRANSITIONS OF INFRARED RADIATION IN BREAKING WAVES, AND
VISUALISASION FOR THE SUB-SURFACE STREAMWISE VORTEX
STRUCTURES

Yasunori WATANABE and Nobuhito MORI

Large-scale vortex structures beneath a free-surface in breaking waves are visualised by a characteristic
distribution of a surface temperature estimated by infra-red radiation in this paper. Counter-rotating
streamwise vortices occurring at wave plunging disrupt a so-called skin layer on the surface to entrain into
bulk water underneath the layer. Because of a distinctive difference in temperature between the skin layer and
bulk water, the spatial distribution of the surface temperature reflects the intensity of local water mixing on
the surface due to the sub-surface stream-wise vortices. Typical length- and time- scales of the stream-wise
vortices are determined throughout a surf-zone by utilizing a temperature spectrum and its temporal variation

on the basis of the infrared measurements.





