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A statistical average of the continuity equation for suspended sediments leads to a simple balance between upward turbulent diffusion and gravitational settling. This result has formed the basis of sediment transport studies for nearly a century and, with an appropriate turbulent closure scheme, it is routinely used to model vertical distributions. Despite its widespread use, it is almost never evaluated, unlike the momentum equation, to determine the conditions for which the simple balance holds. The present study focuses on a depth-integrated form of the mass-balance equation in the context of predicting suspended sand concentrations over ripples in a wave-dominated continental shelf environment. The results indicate that for two widely used eddy diffusivity closures the depth-integrated sediment concentration is strongly correlated with the turbulent sediment flux. The results show further that the balance holds for heights above the predicted wave boundary layer thickness only when the closure scheme is formulated in terms of the combined stress. This has implications for modeling sediment transport in wave-dominated environments, in which the present state-of-the-art bottom boundary layer models may be significantly under predicting the spatially averaged wave boundary layer thickness.

