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Abstract: The turbulent flow over and within
canopies is a subject of interest to both
engineering applications and to hydrology and
atmospheric fluid dynamics. By 'canopy' we
refer to a collection of elements that obstruct
the flow, which are "tall" -in a rather vague
sense- to differentiate them from conventional
roughness. This talk will discuss our recent
work on canopy flows, approaching the
problem from a background in turbulence
over textured surfaces and flow control. We
focus mainly on the character of the flow for
homogeneous canopies of different densities,
and use evidence from direct simulations. We
observe that the flow dynamics arise from the
interplay between the overlying turbulence,
the element-induced flow, and the mixinglayer instability that can be induced at the
canopy-tip plane. For sparse canopies, only
the first two mechanisms are present. The
turbulence in-between elements is essentially
unobstructed, and is thus reminiscent of that
over a smooth wall, but scaling with the fluid
shear at each height. As the canopy density
increases, mixing-layer rollers develop and
the flow within the canopy becomes more
quiescent, showing only a damped footprint
of the overlying rollers. The element height
has a secondary influence on the flow, as a
lack of sufficient canopy depth inhibits the
mixing-layer instability. From the evidence in

our simulations, we argue that the ratio of the
element spacing to the turbulent scales is the
essential parameter determining whether the
canopy behaves as dense or sparse.
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