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Figure 1. Velocity profiles, Urz), for three depth ratios, H/h,
where /1 is water depth and A is canopy height, (a) Terrestrial
canopies represent the unconfined limit, A% ° =, for which
vertical turbulent transport of momentum from overlying flow
controls flow within the canopy. (b) As the depth ratio decreases,
pressure gradients, 4P/, within the canopy become comparable
to turbulent stress, . (c) As the depth ratio declines
toward the emergent limit, ///h = 1, the turbulence scale shifts
from predominantly shear generated, Ly, to predominantly wake
generated, Ly, signaling a reduction in eddy scale.
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the shear-scale and stem-scale turbulence. (c) Velocity spectra in the lower canopy

(z < h— &) show only stem-scale turbulence.

Nepf & Ghisalberti (2008)




3 a u . o
pEA KA DELEER
b) KA (2KE)

<u>(z) i

boundary
layer vortices

KH

vortices

AT Lo
-------

w
|“I||II||l|ll|||||||llllmll|||

Fig. 2. A canopy of height /» generates a velocity protile with an inflection point at
-z = h, which produces vortices via the Kelvin-Helmholtz (KH) instability: (a) When
the canopv is unconfined. the KH vortices interact with larger-scale boundarv laver
vortices: (b) When the depth of submergence, H/h, 1s small, the KH vortices domi-
nate the entire flow domain.




AA—TJEIT>T0S

3
(a)
2.5
2
S5
| ‘ﬁi"‘b\
0.5 }
-03-015 0 0.15 03
ASQO

»

<
<«

Over canopy':
Ejection/H £ it&
(ARS<0)

Within canopy

SweepH £ itk
(ARS>0)

Poggi et al. (2004)




SHEEHE

¢) Monami (organized)

low

|
|




s= (monami) IESR

Figure 12. Schematic diagram (exaggerated vertically) of vortex characteristics in vegetated flows. The value of z,
increases with x because of the redirection of flow over the top of the canopy. The monami is observed as the
downstream progression of localized areas of forward plant deflection as a result of high vortex velocities.




3 ST =4 =
s (BK) OFHEE:

RRERDOKFEBIZ & 25aHREN (TR 7

SERETRE L= AFIEROEBRIC & - TREA S
#, BOETE &SRO HHHETRIETT 5.

(2) KR=ELEEDHISHRED

BiERHIEEOES EEZ BN, HIEERMIFEEESD. T
B SIS T B ARELTRDANRT LA KRZRTRIL
EE, i ERTELROHRISIRENI & U CTREEDNRLE T B.

3) RKE—HEETAMTROZHRA

HEAE RN T ISIHEAE STimad N 2 /h 57@3 £D. AR
DTREUEAKRIEENMBEBIT B ETEENREET S,




‘ﬁ
2
&
=t
e
@

(a) < 5 < u=>(z)

inflection
point §

oy U, >Up=Uj
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vortices. The vortices translate with speed U,. which 1s defined by the time required.
T. for the vortex center to move distance L downstream. U, = L/T. (a) In a FSL the
vortex 1s symmetric about the inflection pomnt. z;. The translation speed of the vor-
tex matches the velocity of the inflection pomnt. U, = U;. (b) In a CSL the inflection
pomt corresponds roughly with the top of the canopy. z; = . The vortex center 1s
displaced upward relative to the inflection point. and the vortex travels faster than
the velocity at the mflection pomt. which occurs at the top of the canopy.
U,>Uy=U=(it):=n-
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