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Abstract 
This paper reports experimental data of the evolution of the velocity and buoyancy flux for sheared 
and shear-free, density-stratified turbulence. Experiments were undertaken in a water tunnel with 
stratification being induced by either salinity or temperature variations. Thus the ratio of kinematic 
viscosity 𝝂 to scalar diffusivity 𝜿, the Schmidt number Sc is 700 or 7 for salinity, temperature 
respectively. Experimental parameters ranged up to St and Nt ~ 10 and buoyancy Reynolds number 
Reb ~ 103. The balance of the down-gradient and counter-gradient transport in a time series is the 
buoyancy flux wρ . Values of wρ  for Sc = 7 data are greater than for Sc = 700 data.  Conditional 
analysis of the time series shows that this arises because of the relatively fewer number of counter-
gradient transport events for Sc = 7 data. We also report experimental data of the large-scale 
(𝑤′ 𝑢′⁄ ) and small-scale (𝑤𝑥2 𝑢𝑥2⁄ ) anisotropy measures of the velocity field. Values of both anisotropy 
measures approach isotropic values for increasing buoyancy Reynolds number Reb. Comparison 
with heat stratified wind tunnel data (Prandtl number Pr = 0.7) shows that values of both anisotropy 
measures are greater for water tunnel data. The results demonstrate a molecular effect – values of 
large and small-scale anisotropy of the density-stratified turbulent velocity field vary with Sc (Pr). 
This highlights the need to consider the role of molecular diffusivities on anisotropies in the dynamics 
of density stratified turbulence.  


