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2  Motivation and Layout of the talk
·Fine resolution continuous measurements of

nocturnal turbulence, which enable to determine
dissipation, velocity derivatives etc. using a
combo instrument (multi -sensor hot films
embeddedwithin asonic).

·The use of in-situ calibration by utilizing a low
resolution data from Sonicand NN procedure.

·Experimental results on stratified turbulence 
from fall campaign. Structure functions in 
stratified turbulence.

·Bursting phenomena. PDF and Extreme 
dissipation Rates.

·Conclusions
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·DUGWAY FALL RESULTS

·NOCTURNAL (STRATIFIED) 
TURBULENCE

·BURSTING



4            Combo Probe Placement

X-1

X-2



Combo probes located at 2m and 6m

Combo probe electronics

5        MATERHORN-X: ES2 tower. 
Combos at 2 and 6 m



6 Wind speed at the ES-2 tower (10/ 19/ 2012).  
At 22:00 MDT, wind speed rapidly increased as the 

flow developed.



7    Wind direction at the ES-2 tower (10/19/2012). Prior to 21:00 MDT, 
the wind direction oscillated due to interacting katabatic and 

downvalley flow. After the flow developed the wind direction was 
nearly constant during the measurement period (22:00-23:30 MDT) 

throughout the height of the tower.



8   Temperature at ES2 tower (10/ 19/ 2012). 
(Local Utah time: MDT = UTC-6). 
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9      Sonic time series for the nocturnal 
time period  at October 19 (10:00-

11:30PM)



10       Fourth sub-interval (SI4). 
Reconstructed velocity field



11          TKE dissipation in 4th SI
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12 Velocity field at bursting events
in forth SI.   10 s of the 5th min.



13    SPECTRA: upper - no-burst, bottom - burst

Anisotropy at 

large scales
Bottleneck



мс     YƻƭƳƻƎƻǊƻǾΩǎ Self-Similarity Hypothesis 
(KSSH) andPostulate of Local Isotropy (PLI)



Longitudinal structure functions,           and
17 Canonicaland odd modifiedmoments

Similar functions based on the longitudinal velocity increment

and  its modulus.

The moments of velocity increment in the canonical form are 

Odd modifiedmoments normalized by their modulus:



18   Canonical Moments, 3rd and 5th

a)

b)



19       Modified Moments, 
3rd, 5th and 7th



20       3rd canonicalmoment
comparison

a)



21 3rd modifiedmoment 
comparison

b)



24  Normalized according to KSSH 

3rd order structure functions 



25  Normalized according to KSSH 

3rd order structure functions for 

velocity increment modulus 


