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FLOW FIELD MEASUREMENTS IN THE BENTHIC BOUNDARY LAYER
USING ACOUSTIC DOPPLER VELOCIMETER
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Field measurement of turbulent flow structure in the benthic boundary layer was conducted using a
system for precise measurement of vertical flow profiles immediately above the sediment-water interface
developed by Inoue et al. (2008). As results of the measurement, detailed vertical profiles of three-
component velocities in the range of 0.1 to 20 cm above the sediment surface, which were considered to
be quite important for understanding turbulent field in the benthic boundary layer, were obtained. Data
analysis showed that shear velocity could be estimated even under non-steady condition using modified
“Inertial Dissipation Method” introduced by Huntley (1988), but critical Reynolds number should be
smaller value (i.e. about 80) than generally recommended values (e.g. 3000). From measurement results,
it was suggested that turbulent dissipation rate could be calculated by the power-law scaling of the energy

spectrum under xu.z/v > 80 conditions.

Key Words : vertical flow profile, benthic boundary layer, shear velocity, dissipation rate,
acoustic Doppler velocimeter, Hiroshima Bay
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