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Abstract

This study investigates the impact of riparian vegetation in the floodplain on channel stability, changes in bend curvature, and
meandering channel migration. In channels with riparian vegetation, over time, meander width remains relatively constant, but selective
bank erosion leads to meander development and downstream movement. During this process, bank erosion and changes in the riverbed
are not significant, and the channel maintains relatively constant conditions with reduced sediment discharge and minimal variability.
As the density of vegetation increases, bank erosion rates decrease. The erosion rates along the riverbanks increase with the density of
vegetation on the floodplain, thus affecting the development of meanders. This factor notably contributes to enhancing riverbank
stability and influencing channel changes through floodplain vegetation. Bank erosion rates and dimensionless bend curvature are
greatest when there is no riparian vegetation but decrease in conditions with vegetation. Furthermore, the relationship between lateral
migration rate and dimensionless bend curvature is similar to that of bank erosion rates. Therefore, riparian vegetation enhances channel
stability, influencing bank erosion, meander curvature, and meander migration.
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Fig. 1. Sketch of experimental setup (Jang, 2022)
Table 1. Experimental conditions
M Dia. of . . .
.Water Bed Froude Number can ia .0 Vegetation density | Run Time
Case discharge Slope (Fr) Bed material () (v Remarks
(Lls) P (mm)
Run-1 2.5 1/200 0.87 0.8 0.0 360 w/o
Run-2 2.5 1/200 0.87 0.8 0.3 900 w/veg
Run-3 2.5 1/200 0.87 0.8 0.6 400 wiveg

(a)

(b)

Fig. 2. Vegetated channel for Run-3; (a) the initial channel before seeding alfalfa. Run time was 60 minutes. (b) vegetated channel after 7 days
of seeding alfalfa in the channel with floodplain. Flow is from top to down
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Fig. 3. Temporal change of the channel for Run-2. Flow is from top to down
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