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| . Fig. 1 Canopy waves observed by the REAL during CHATS. .
ntroduction The star in the middle of each panel indicates the position of KH Instablllty theory

the 30-m tower from which in situ data were obtained.

We test the hypothesis that internal waves observed in flow over Sample episode

Taylor-Goldstein model: T=V =0

forest canopies are generated by Kelvin-Helmholtz instability. ol Normal mode perturbation o E @@\@\@
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* Observed wavelengths are longer than predicted by the Taylor-Goldstein theory, ¢ Vegetation effects (Lee 1997): 1o
typically by a factor of two. That discrepancy is removed when the theory is g 7 1001
extended to account for the effects of ambient, small-scale turbulence. V. =—C,— |L|U|—| +k*C,L/|U|; V,=-C,L/|U]|.
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Background conditions I, =AV%: I, =KV . . /'
‘ Just above treetop height: Fastest-growing KH mode:
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— pdf(w'w’) Waves emerge when surface layer is: ‘ | K = uniform eddy « Strong shear * Direction matches observation /‘
— pdf(Ri) | | o A = uniform eddy diffusivity « Weak stratification  But wavelength too short by half.
+ wave events  Weakly sheared: Richardson number Ri is slightly larger than usual but < 0.25. viscosity
« Calm: Vertical velocity variance "'w'w’ is smaller than usual.
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Calm, weakly sheared conditions conducive to
wave growth are most common just before sunrise.
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