
           
               

     

 

   

Linkages between controlled floods, eddy sandbar
 
dynamics, and riparian vegetation along the Colorado River
 

in Marble Canyon, Arizona
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Sandbars: Where to monitor?
 

• Variable histories and trajectories 
• No real “average” 
• 45 sites in 2‐week trip (must be selective) 

• Criteria for grouping: 

I. Distance from dam 
II. Narrow/wide 
III. Eddy characteristics 
IV. Vegetation? 
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• Focus on ~24 sites with 
reattachment bars typical 
of a fan‐eddy complex 

(13 MC/11 GC) 

• Annual to sub‐annual bar 
surveys; less frequent full 

bathymetric surveys 

• Most recent pre‐ and 
post‐flood bathymetric 
surveys from 2008 

HERE; or diagram here… 
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Background 
•	 The 1980s floods were the largest post‐dam floods, approximately double recent 

controlled floods 
•	 Many long‐term monitoring sites were still relatively free of vegetation in the 

early 1990s 
•	 Vegetation establishment on bars has varied between sites, influencing controlled 

flood response 
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Vegetation encroachment increases as the 
canyon widens downstream 

(c.f. Sankey et al., 2015)

For large eddies (>10,000 m2), lower gradient 
reaches are also more vegetated

                     
             

Lower Marble Canyon

Can the degree of riparian vegetation encroachment serve as a metric
 
to better predict sediment dynamics in individual eddies?
 



         

 

 

           

   
Blue: Controlled Flood Elevation

 
 

 

       2008 Flood Response
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Total site sediment storage
 
change with discharge
 

(slope of the “Q‐V relation”)
 
shows a clear correlation with
 

the degree of vegetation
 
encroachment
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Controlled flood response linked with proportion of
…but these data are only for the 1996, 2004, and
 
eddy vegetated and slope of Q‐V relation…
2008 controlled floods.
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Linkage to hydraulics: Large Eddy Simulation (LES) Modeling
 

Kwagunt Marsh: Eminence:
Willie Taylor: 51‐Mile: Veg’d/Narrowed Partial Veg’d 

Surface Velocity Magnitude 

Veg’d Un‐Veg’d 

Hypothesis 1: Vegetation mirrors hydraulic field  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 

• 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 

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

Acknowledgements 

This work was supported by the Glen Canyon Adaptive Management Program. 
Many scientists, field technicians, and boat operators assisted in data collection during more than two 
decades of monitoring, including Matt Kaplinski, Jack Schmidt, Rob Ross, Bob Tusso, Dan Buscombe, 
Tom Gushue, Barbara Ralston, Emily Palmquist, and many more. 


