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INTRODUCTION

ECOLOGICAL IMPLICATIONS

Canopy

reduces both waves and currents

Under wave-dominated flows
reduce local resuspension and
promote the retention of
sediment

improve water clarity

increase in productivity
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OBJECTIVES

To study the effect of submerged aquatic vegetation in sediment
resuspension under progressive waves:

« To determine the impact of plant flexibility and canopy
density on the degree of sediment resuspension.

» To test whether different particle sizes behave similar in front
of the same hydrodynamics.
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MATERIALS and METHODS
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Particle Size Distribution

30

A ¢
25 |
20 |
S |
3 I5F ]
@) : i
T\ \/\
clay A . e s .
very fine silts 10 J —_ 100

|

very cohesive

fine to coarse silts
small sand particles

weakly cohesive

Enviromental Physics Group
Physics Department

University of Girona




R ESU LTS A. SRV, z/h =1.6 B. SFV, z/h =1.6
200 — — T T T 200 =

150 © 1 150} :
<100 1 100 f Above
. . . . g f ] ] | cano
Vertical distribution of ATKE: 2 s " " _'?LVG
0r i 0 - Z v—l1.
-50 . -50—%---0-”70‘“
ois ois Llo 112 114 1i6 0.6 018 1io 1.‘2 114 116
ATKE (OA]) _ (TKEcanapy — TKE,, canapy) .100 200 S-SRV, 2/h,=11 200 D-SFVaz/h =11
TKEna canopy
150 + 4 150
<100 1 100 |
£ sop ] sof 1 Above Top
< ]
of 1 of ] Canopy
.50 1 s0f A Z/hV::I.l
ois ois 1_‘0 1j2 1j4 1i6 0.6 018 liO 1.‘2 1_‘4 1:6
E. SRV, z/h =0.4 F. SFV, z/h =0.4
200 — : ; — 200 — : , —
—¥— Rup=1% —¥— Rup=1% |
150 [ e g T = S _
s o s INSIdE
@100 B —o— SPF=10%- 100 | 1 Cano
LE 50 B 50 + - py
=) 1 z/hv=0.4
0+ E o0t ]
-50 | 1 -50 1
RIGID ojs ois 1j0 112 1:4 1:6 6 0. : "FLEXIBLE
VEGETATION F (Hz) F (Hz) VEGETATION

Enviromental Physics Group
Physics Department

University of Girona




RESULTS

Vertical distribution of A C &
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RESULTS

Vertical distribution of AC 20
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RESULTS

A. 25<d<6.0 um
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Plant flexibility control wave induced turbulence within the canopy and
consequently, the exposure of the substrate sediment bed to stress:

= Above rigid model, TKE increases relative to the non-vegetated case.
Inside the rigid canopy model high frequencies and high densities
promote larger canopy sheltering.

» The TKE inside the flexible canopy progressively lessens with wave
frequency and canopy density (blades dissipate the turbulence).

Flexible canopies and densest rigid canopies diminish sediment resuspension
and therefore diminish erosion, especially for larger particles and wave
frequencies above 1.2 Hz. Therefore, these wave frequencies were found to
promote erosion of small particles, that is a tendency to bed sandification.

For small particles, TKE reduction correlates well with the amount of
resuspended particles. For large particles, this correlation is also positive,
although at a larger intensity.

At high frequencies ( F = 1.4,1.6 Hz), AC for the R. maritima bed is similar to
the flexible bed (at the same density), while at low frequencies, F<1.4 Hz, AC
for R. maritima is similar to that for rigid canopies.
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