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Streams have been straightened and 
dredged for flood control since the 1800s

“…200,000 miles of waterways have been modified…”

“…drains wetlands, lowers groundwater levels, reduces groundwater recharge…”

“…reduces the size, number, and species diversity of fish in streams…”
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“Six miles of stream channels were 
dredged and straightened as part of the 

flood protection project…”

“These channels are prone to stream 
bank erosion…”

“Evidence of sediment contamination 
[includes] embedded substrate, channel 

incision, and destruction of aquatic 
habitat…”





1. Is bank erosion the key driver of 
sediment impairment over annual 
timescales?





Stream Survey 
Sites



ErosionDeposition

Successive surveys allow change detection

Uncertainty



Six floods over 1m, one nearly to 2m…
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Bank slumps

Bed erosion/ 
deposition



…yet little consistent morphologic change (2)



…yet little consistent morphologic change (3)



Bank erosion as a source of sediment:  
much ado about [almost] nothing?

Despite flows of up to 2m 
depth exerting ~20 Pa of bed 

shear stress…

…we observe geomorphic 
change that is lower in 
magnitude than routine 

erosion/deposition events



Is [sub]urbanization of watersheds the real 
driver of sediment impairment?

2011 land use (FODC)



2. How can we mitigate longer-term 
bed/bank erosion?



2. How can we mitigate longer-term 
bed/bank erosion (intelligently)?

X



Objectives: 

1. Determine erosive 
stresses in the study reach 
through hydrodynamic 
modeling.


2. Examine the influence of 
reconnecting abandoned 
channel reaches



Flood Simulation 

Discharge = 25 m3/s



Observations: 

1. High flow velocity and 
erosive stress due to 
straightening and 
dredging.


2. Up to 18 Pa of shear 
stress.


3. Overall potential for 
degradation of stream 
(over long timescales)



Meander 
 Scars



Current 
Straightened 
Stream

Estimated 
Meandering 
Stream

What if we reconnect abandoned meanders?



Flood Simulation 

Discharge = 25 m3/s


Manipulated DEM:

meandering stream



Straightened Meandering

Reconnecting meanders reduces erosive stresses



1. Erosive stresses may be 
reduced by restoring 
sinuous reaches 


2. Reconnecting 
“abandoned” channel 
reaches is one promising 
nature-based option

In defence of channel curvature
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