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An Estimate of Velocity and Stress in the Deep
Ocean Bottom Boundary Layer Using One-Dimensional

Unsteady Linear Boundary Layer Model

Sei-ichi KANARI and Chikashi KOBAYASHI
Department of Geophysics, Faculty of Science, Hokkaido University
Takayuki ISHIKAWA
Institute of Low Temperature Science, Hokkaido University

( Received May 10, 1939 )

In order to estimate the near-bottom velocity and ohe boundary shear stress, a one
-dimensional unsteady boundary layer model was applied for the observed time series of the
near-bottom current observation conducted during Oct. 26 to Nov. 3, 1988 at the site of the
north western end of the Kyushu-Parao Ridge. Current meters were deployed 6, 10.5, 18.5, 39,
75 and 151 meters up from the sea floor of 3519m depths during seven days. The applied
model, developed by Mclean and Yean, predicts fairly well the near-bottom velocity field and
stress, with the adjusted roughness of z,=0.025cm. The estimated time-averaged drag
cofficient is 4.5 1073, Thickness of the logarithmic layer is infered as order of 1 meter, which
overlying the viscous sublayer of thickness about 1cm.
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Fig.1 Topographic map of the north western Fig.2 Current meters mooring during the field
part of Sikoku Basin. Site of observation program,
is indicated by asterisk. Depths are in
meters.
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Fig.3 Observed current vector time series at 151m, 75m, 39m, 18.5m, 10.5m, 6m above
the sea floor. The figures below the horizontal axis show the data number in
every ten minutes intervals.
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Fig.5 Time series of velocity vector at 6m above the bottom. Observed velocity
vector (a) and calculated (b).
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Fig.6 Calculated time series of current vector at 3m, 1.5m, 37.5cm and 9.38cm above
the bottom respectively.
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Fig.7 Calculated time series of shear stress (zx, 7y, 7), friction velocity ux, drag
coefficient C,4, and the angle P, between the quasi-geostrophic current vector
and the shear stress vector at 14cm above the bottom.
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Fig.8 Time-averaged vertical profiles of turbulent parameters within the bottom
boundary layer. In this figure, viscosity is shown by K.
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Fig.9 Estimated vertical structure of the Fourier amplitude veloci-’
ty for the inertial frequency (1), the semidiurnal frequency (2),
and the mean (3) respectively, in a logarithmic layer and a
viscous sublayer. A. logarithmic scale has been used for the
distance ( in meters) from the seafloor.
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