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Mixing layers and coherent structures in vegetated

aquatic flows
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6. Conclusion

[30] Like vegetated terrestrial flows, aquatic flows with sub-
merged vegetation can be patterned on a mixing layer rather
than a boundary layer. The vertical discontinuity of the drag
creates an inflectional velocity profile, which resembles the
hyperbolic tangent profile of a pure mixing layer. The inflec-
tional profile results in the development of a vortex street of
Kelvin-Helmholtz instabilities. The downstream progression of
these vortices causes strong, periodic oscillations in streamwise
velocity, the frequency of which is invariant through the mixing
layer. Vortex velocity, greater than the mean velocity of the
mixing layer, is sufficient to cause an instantaneous velocity
increase at the top of the canopy as a vortex passes. This can, in
turn, create localized regions of forward plant deflection that
progress smoothly along the canopy; this is the coherent waving
phenomenon known as the monami.

[31] Through the action of the coherent vortex structures the
vertical transport of streamwise momentum in the generated
mixing layers is more efficient than in boundary layers. The
vortices dominate the vertical transport of momentum and, by
implication, vertical scalar fluxes in the flow. Coherent waving
strongly enhances the vertical transport of momentum into the
canopy, indicating that the monami is more than just a passive
reflection of the flow structure.
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