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Abstract
The impact of submerged vegetation patch on the hydraulic parameters such as flow resistance and

sediment transfer is significant. However, a few researches in this field have been reported. Flow
within and just above the vegetation patch behaves similarly to the mixing layer rather than the
boundary layer, thus at this research, the mixing layer theory to quantify the interaction between flow
and submerged vegetation patch was evaluated. Although, the effects of the not fully-developed flow
over small patches has not been considered in the canonical mixing layer theory. Accordingly, it is
essential to combine a canonical mixing layer model and modified equations to quantify evolving area
along the patch. This study used the field experiments to evaluate the applicability of this theory. Field
experiments were conducted over vegetation patches with three different densities in Beheshtabad
River with cobble bed in Chaharmahal-Bakhtiari province. The results reveal that there is a reasonable
agreement between the measured values of velocity and Reynolds stress profile with the estimated
ones by evolving mixing layer equations. However, the spreading coefficient of this model is reduced
by increasing the canopy density thanks to the limitation in the vertical development of eddies.
Quadrant analysis over vegetation patch shows the dominate event under the crest of canopy is
“ejection” and over the crest of canopy is “sweep”. Moreover, the contribution of “sweep” event

increases slightly at downstream of vegetation patch.

Keywords: Vegetation patch, Beheshtabad River, Mixing layer, Quadrant analysis, Reynolds stress.
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