
Wind in the canopy is very different from the log wind profile above. Here we will 
learn about this new complex world
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The wind profile inside the canopy follows an exponential pattern with depth, like 
light
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Here is a list of empirical extinction coefficients
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The complexity of wind at the canopy – atmosphere interface is fascinating.  We 
have a log wind profile above, there is great shear at the canopy top, followed by an 
Inflexion in the wind profile. The next layer decreases exponentially with depth, 
followed by a 2nd wind maxima (where does this come from). Finally adjacent to the 
ground is yet another small but log wind profile

5



The extent of these layers differ day and night with different stability
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The mean conditions are only part of the story. Turbulence in the canopy 
experiences extreme statistics, which can be skewed and kurtotic
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Here is an example of the histograms or pdfs for wind vectors above and within a 
forest. W is most kurtotic, or peaked. U is most skewed.
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Here are profiles of turbulent statistics in a forest
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Newer and more detailed data were taken recently near Dixon by a team from 
NCAR
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Here are some classic statistics profiles for different stabilities.  Motions at the 
canopy-atmosphere interface are highly organized and coherent with large 
correlation coefficients between w and u
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Movie of a large eddy simulation of turbulence at the canopy atmosphere interface. 
Look at the large coherent structures.  These are responsible for large correlations 
between w and u, for the sweeps and ejections, the non local transport, 2nd wind 
maxima and the failure of K theory inside the canopy

14



15



Here are some of the take home points of turbulent statistics across the canopy 
atmosphere interfac
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Early studies showed K theory fails in canopies as there is counter gradient 
transport. What is this and why is it happening?
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How turbulent kinetic energy is created and destroyed. New processes emerge, like 
wake turbulence that causes a short circuiting of the inertial casade.
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Vertical profile of 3rd order statistical moments. Flux of fluxes determines Non-Local 
transport. Contributes to break down in K theory in vegetation
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