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EXPERIMENTAL STUDY ON INTERNAL SOLITARY WAVE BREAKING UNDER
SUBMARINE RIDGE

LIN Ying-Dian, YU Jun-Yang, LUO Yuan-Ye, YUAN Ye-Ping
(Ocean College, Zhejiang University, Zhoushan 316000, China)

Abstract Based on our laboratory flume experiment, the breaking process of internal solitary waves in the
presence of submarine ridge and the turbulence generated by wave breaking were studied. In the experiment, the
stratified environments of two-layered fluid were set up, and the thickness and density of upper and lower water
bodies were quantitatively controlled. The Gaussian terrain with different heights was used to simulate the actual
submarine ridge, and the similarities and differences of internal solitary wave breaking process under different
heights of submarine ridge were discussed. The experimental results show that the boundary layer separation
occurred in the terrain due to the existence of the inverse pressure gradient during the breaking of the internal solitary
wave, resulting in the reverse jet and vortex shedding in the bottom boundary layer. The distribution of bottom shear
stress during the breaking processes of internal solitary wave breaking was also calculated. In addition, the breaking
process of internal solitary waves under the action of submarine ridge was simulated in the experiment, and the
influence of ridge on the breaking process and the effect of bottom shear stress were estimated. This study shall
enhance our understanding of internal solitary wave breaking under the influence of submarine ridge.

Key words Internal solitary wave; internal wave breaking; boundary layer separation; bottom shear stress



