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Influence of hydrodynamic conditions on the oxygen flux of sediment-water interface
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Abstract: Oxygen determines the final ending of various nutrient elements in sediments, and the sediment-water interface (SWI) is
an important place for the oxygen transferring between the water phase and the sediments. This paper choose the Yulin River, one
tributary of the Three Gorges Reservoir area, as the research object. According to the long-term monitoring data, a laboratory simu-
lation device was established to simulate the natural water environment, and a non-invasive eddy correlation test system was built to
explore the different hydrodynamic conditions on the SWI oxygen flux. The results showed that the dissolved oxygen concentration of
SWI decreased with the increase of time in the stationary state of the water body, and increased with the increase of time in the non-
stationary state. The SWI oxygen flux increases with the water velocity. According to the oxygen flux, the coefficient of vertical eddy
diffusion (Kv) was calculated and linearly fitted. When the water velocity was 0.01-0.14 m/s, the correlation of the value of Kv
and the water velocity was the best, and the SWI oxygen flux was transferred driven by eddy diffusion.

Keywords : Sediment-water interface; eddy correlation test system; hydrodynamic condition; oxygen flux; coefficient of vertical

eddy diffusion; water velocity; Yulin River
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Fig.1 The schematic diagram of the device
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Fig.3 Vertical velocity, O, concentration and SWI oxygen flux when the average velocity is 0 m/s
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