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LABORATORY STUDY ON INTERNAL WAVE GENERATION IN
ROUGH TOPOGRAPHY

WANG Jin-Hu, CHEN Xu, XU Yang
(Key Laboratory of Physical Oceanography, Ocean University of China, Qingdao 266100, China)

Abstract To simulate the effect of topography roughness on generation of resonant internal waves, we conducted a
laboratory experiment and the velocity field of internal waves was measured with particle image velocimetry (PIV)
technology. Two different amplitudes of roughness were applied, of which one was greater than thickness of viscous
boundary layer (J), and the other one, smaller. Results show that the strength of resonant internal waves was weakened in
both topography conditions. The strength of internal waves generated from rough topography was 40% of that from smooth
one. When amplitude of roughness was greater than J; additional to resonant internal waves, obvious internal wave rays
emanated from the rough side of topography. Each convex point on rough topography became a new generation point of
internal wave. The amplitude of each new internal wave ray was 1/10 of that of the resonant internal wave. The phase of
theses internal wave rays was identical, which was nearly 3n/5 behind the forcing barotropic current. When amplitude of
roughness was smaller than J, only resonant internal waves were generated from the rough side. The phase of the resonant
internal wave almost identical to the barotropic current.

Key words internal wave experiment; rough topography; particle image velocimetry (PIV); oscillating
topography
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