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Turbulence transport in a density stratified fluid generated by multiple
scalars: mechanism of differential diffusion and quantitative evaluation
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Direct numerical simulations of decaying turbulence in thermohaline
stratified fluids are performed to investigate how instabilities occurring at small scales affect
the decay of turbulence. When either the temperature or salt stratification is unstable, potential
energy is produced near the diffusive scale of temperature. When the salt stratification is unstable

and the flow is subject to the fingering instability, the flow develops again after the initial
perturbation decays, forming a vertically elongated density profile (salt fingers). On the other
hand, when the temperature stratification is unstable and the flow is subject to the diffusive

instability, the potential energy increases significantly in a short time. However, the buoyancy

ratio dependence of the decay of the kinetic energy is not very significant, except in the case with
strong instability.
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