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Wave- and current-supported turbidity currents (WCSTCs) form a subset of turbidity currents that
have been discovered over the last three decades. Its significance as a carrying agent of fine
sediments over low gradient shelves has been recognized with growing evidence. High fidelity
multiphase flow models are important tools to understand the fundamental physics of WCSTCs
due to practical limitations to create such flows in a laboratory and challenges in field experiments.
This study presents the culmination of two-phase, turbulence-resolving simulations, i.e. Direct
Numerical Simulations (DNS), of wave- and alongshore current-supported fine sediment turbidity
currents across a mild bathymetric slope. The simulation results suggest the presence of a threshold
for WCSTCs to transition to self-supporting turbidity current. The given threshold is dependent on
slope, sediment concentration, and settling velocity of the suspended sediments. The numerical
simulations also provide significant insights on how to model these turbidity currents in a regional-
scale model. Ramifications of such model development include but not limited to: (i) accurate
estimation of mud depo-centers in a shelf and (ii) how the dynamics of submarine geomorphology

is affected such as in the clinoform development.
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