Linkages between controlled floods, eddy sandbar
dynamics, and riparian vegetation along the Colorado River
in Marble Canyon, Arizona
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Colorado River at Lees Ferry, AZ
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e Focus on ~24 sites with
reattachment bars typical

of a fan-eddy complex
(13 MC/11 GC)

e Annual to sub-annual bar
surveys; less frequent full
bathymetric surveys

* Most recent pre- and
post-flood bathymetric
surveys from 2008
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Fan-Eddy Complex

Colorado River at Lees Ferry, AZ
2008 Controlled Flood




Background

e The 1980s floods were the largest post-dam floods, approximately double recent
controlled floods

e Many long-term monitoring sites were still relatively free of vegetation in the
early 1990s

e \Vegetation establishment on bars has varied between sites, influencing controlled
flood response
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Can the degree of riparian vegetation encroachment serve as a metric

Proportion of Eddy Vegetated

Vegetated Area in 2009 (1000s of m2) I

to better predict sediment dynamics in individual eddies?
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Total site sediment storage
change with discharge
(slope of the “Q-V relation”)
shows a clear correlation with

5 . the degree of vegetation
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Linkage to hydraulics: Large Eddy Simulation (LES) Modeling
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Hypothesis 1: Vegetation mirrors hydraulic field 2 low energy = more vegetation

Hypothesis 2: \Vegetation is changing hydraulic field = more vegetation = shrunken eddy
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Conclusions

 The degree of bar stabilization/channel narrowing by vegetation
is indicative of eddy-channel sediment storage dynamics and
flow hydraulics

e Bars with limited vegetation establishment tend to be in higher
energy settings and often erode more rapidly following HFEs

 Observations of vegetation change may thus allow for a better
understanding of spatial variability in bar response

e Ultimately, sandbar variability coupled to sediment supply and
hydraulics shaped by the channel boundary
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