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ABSTRACT

Turbulence and turbulent mixing in the ocean are strongly intermittent in 
amplitude, space and time. The degree of intermittency is measured by the 

“intermittency factor”  σ2, defined as either σ2
ln , the variance of the logarithm 

of the viscous dissipation rate , or σ2
lnχ, the variance of the logarithm of the 

temperature dissipation rate χ. Available data suggest that the cumulative 
distribution functions of  and χ in stratified layers are approximately lognormal 

with large σ2 values in the range 3–7. Departures from lognormality are 
remarkably similar to those for Monte Carlo generated lognormal distributions 
contaminated with simulated noise and undersampling effects.

Confidence limits for the maximum likelihood estimator of the mean of a 
lognormal random variable are determined by Monte Carlo techniques and by 

theoretical modeling. They show that such large σ2 values cause large 
uncertainty in estimates of the mean unless the number of data samples is extremely large. To obtain estimates of 
mean dissipation rates ¯  and ¯χ with ±10% accuracy at the 95% confidence level in the seasonal thermocline, the 
main thermocline or Pacific equatorial undercurrent (all stratified layers with large internmittency) requires 2600 or 10 

000 independent data samples for σ2 = 3 or 7, respectively. 

If intermittency is ignored and the data are treated as if normally distributed, mean dissipation rates will probably be 
underestimated from a small number of samples. For example, it is generally accepted that canonical estimates of the 

main thermocline vertical eddy diffusivity of order 1 cm2 s−1, based on bulk property models, are inconsistent with 
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much smaller values inferred, ignoring intermittency effects, from themocline microstructure measurements. 
However, after accounting for the intermittent lognomality of the data, no statistically significant discrepancy exists.

Intermittency may cause qualitative as well as quantitative undersampling errors: minimum values in the vertical 
profiles of mean dissipation rates are commonly inferred from individual profiles at the seasonal thermocline depth 
and the equatorial undercurrent high-velocity core depth where maxima may actually exist. From the new confidence 
intervals, such minima are shown to be artifacts of the extreme intermittency in these strongly stratified layers.

 

 

 

© 2008 American Meteorological Society Privacy Policy and Disclaimer 
 Headquarters: 45 Beacon Street Boston, MA 02108-3693  
  DC Office: 1120 G Street, NW, Suite 800 Washington DC, 20005-3826 
 amsinfo@ametsoc.org Phone: 617-227-2425 Fax: 617-742-8718 
Allen Press, Inc. assists in the online publication of AMS journals.  

 


