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Advection Diffusion Simulations 
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Turbulent Schmidt number for Sediments 
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Laboratory Approach 
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 C profile from pump 
samples 
 Sediment Diffusivity: 

Laboratory Methodology 
 Measurements with Vectrino II 
 Vertical profiles of TKE (zero mean 
shear, Isotropic turbulence, steady state)  
 Turbulent viscosity: 
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Preliminary Results (ICCE 2012)  FINE 
 COARSE 

Points of Interest: 
 β > 1 
 Values may be constant 
 β is higher for finer 
sediments? 

Proposed Refinements: 
 
 Determine ε experimentally 

 Spectral slope 
 Structure function (2nd) 

 Eliminate mechanical noise 
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Spectral Slope 
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Kolmogorov turbulence 
theory suggests that in the 
inertial subrange the energy 
transfer across scales 
should follow the -5/3 rule There are numerous 

discussions as to 
why the energy 
transfer occurs at 
other slopes in 
special situations but 
the isotropic 
homogenous 
turbulence 
conditions with ideal 
measuring tool 
makes these results 
unfortunate. 
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2nd Order Structure Function 
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ε • There is a more satisfying fit to slope 

for the structure function than there is 
for the spectral slope 
• Fit is typically good for a small 
number of ranges in the middle of 
results. 
• Dissipation so calculated is O(5) 
times greater than minimum value 
from spectral slope. 
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Measurement Issues 
• Vectrino response exhibits a “hockey 
stick”.  
• Reduced for measurement aligned 
with sensor axis. 
• Concept of isotropy is supported 
when conistent measurements used. 
• Sensor vibrations? 
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Independent Sensor Mounting Structure 
• Horizontal measurements 
designed to characterise 
horizontal structure across 
grid.  
• Rely on only 15 mm reliable 
measurements. 
• Some evidence for 
horizontal structure but 
sensor response amplifies it. 
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QUESTIONS? 
• Sensor response with distance? 
• Response of different channels? 
What role do these have in: 
• Absence of =5/3 spectral slope? 
• Minimal structure function 
agreement? 

• How to use theories designed for 
mean shear flows? 
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