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Fig.2 The time series of meteorological, hydrological and suspended sediment concentration (a) wind speed and direction

Fig.3

relationship between the square of mean velocity (| U] ?) and the bottom shear stress (z.w) during the observational period
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(a) The time series of bottom shear stress (7w ) during the observation and (b) the fitting

relationship between the square of mean velocity (|U|?) and the bottom shear stress (z o)
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A Field Study of Shear Stress and Suspended Sediment Concentration in the Bottom

Boundary Layer Under the Influences of Tidal Currents and Wind Waves

ZHAO Gai-Bo', BIAN Chang-Wei*, XU Jing-Ping®*
(1.College of Marine Geosciences, Ocean University of China, Qingdao 266100, China; 2.Physical Oceanography Laborato-
ry, Ocean University of China, Qingdao 266100, China; 3.Department of Marine Ocean Science and Engineering, Southern
University of Science and Technology, Shenzhen 518055, China; 4.Pilot National Laboratory of Marine Science and Tech-
nology (Qingdao) Laboratory for Marine Geology and Environment, Qingdao 266000, China)

Abstract: Tidal currents and wind waves are the dominant driving forces for sediment resuspension and
transport in the bottom boundary layer of shallow seas. Based on an in-situ dataset collected off the
Shandong Peninsula from February 23 to March 2, 2018, the effects of tidal currents and wind waves on
bottom shear stress and suspended sediment concentration were quantitatively studied. Under weak
wave conditions, the bottom shear stress is significantly correlated with the square of tidal current
speed. As surface waves grow bigger (significant wave height is greater than 1 meter), the bottom shear
stress is mainly controlled by the waves. Tidal currents contribute to the variation of suspended sedi-
ment concentration through lateral advection and/or local resuspension, while wind waves mainly cause
the local resuspension. This quantitative study is deemed to help understanding the sedimentary dynamic
process of the bottom boundary layer by optimizing parameterization schemes in sediment transport
models.

Key words: tidal current; wind wave; bottom shear stress; suspended matter concentration
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