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 Structure that impedes movement of water and 
sediment

 Usually considered beneficial to economic 
concerns and adverse to ecologic concerns

 Benefit/Harm often a question of scale
 Scale-appropriate dams can benefit economy 

and ecology
 The natural world provides many examples of 

dams and their long-term effects
 Natural dams a model for future dam-building 

efforts
 Key function of natural dams = groundwater 

recharge
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From Davies and Gibling 2011

Presenter
Presentation Notes
Describe plant-river evolution
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From Davies 
and Gibling
2011

Presenter
Presentation Notes
How we manage our surface water channel morphology has consequences for groundwater recharge and other ecosystem benefits. When GW levels are close to the surface, ecosystem benefits acrue.
Ordivican (450 mybp)  primitive vegetation = increase in mud deposits and retention of sand  (i.e. increased chemical weathering and deposition), heterolithic alluvium
Silurian-Devonian boundary (420 mybp) = increased lateral accretion sets (meandering) and major expansion of meandering rivers in the Devonian(400 mybp) as plants developed roots and stabilized banks.
Carboniferous (Pennsylvanian) 320 mybp=Arborescence, log jams and anastomosing.
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Presenter
Presentation Notes
60-400 million beaver in 15 million km2
CA=325,000 km2
=1.3 million beaver at 60 million beaver estimate
=650,000 dams, at 6 beaver/colony and 3 dams/colony
Plus all the wood jams.
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Incision is a 
widespread 
problem –
leads to 
lower water 
tables

We are even 
“restoring” 
incised streams
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Presenter
Presentation Notes
Significant environmental and ecological costs associated with how we manage drainage networks. Focus on drainage rather than gw recharge. Need new terminology, groundwater recharge districts v. drainage districts
Drainage networks v. recharge networks. Need to emphasize what we can’t see.
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“Gravel-bedded streams are thought to have a 
characteristic meandering form bordered by a self-formed, 
fine-grained floodplain. This ideal guides a multibillion-
dollar stream restoration industry… We show instead that 
before European settlement, the streams were small 
anabranching channels within extensive vegetated 
wetlands that accumulated little sediment but stored 
substantial organic carbon.”-Walter and Merritts 2008.

Presenter
Presentation Notes
Describe view of stream restoration vis a vis historic and geologic record
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Brian Cluer photograph
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Salmon River, Idaho

Brian Cluer photograph



Natural Recovery Rates Can be Long

From Pollock et al. 2014

michael.pollock@noaa.gov 11



-Can reduce 
recovery  by 1-2 
orders of 
magnitude (year to 
decades instead of 
decades to 
centuries)

12From Pollock et al. 2014



Presenter
Presentation Notes
Beaver dams are another instream structure analogous to wood jams that provide many of the same benefits, and in terms of juvenile rearing habitat, far superior.
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Beaver Dam Analogues-Reach Scale Treatment
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Figure courtesy of Carol Volk

Presenter
Presentation Notes
These structures installed in series along along a treated section of channel to promote channel aggradation
 - and to try to encourage the development of stable beaver colonize in our restoration sites.
 - And try to mimic how a beaver dam complex
 - structures work in concert to achieve restoration objectives
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Photo: Courtesy of Nick Weber
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From Pollock et al. 2014

Presenter
Presentation Notes
Increased sediment = aggradation, increased transport = incision. 
Decreased slope, discharge and Depth = aggradation
Increased channel roughness = aggradation
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From Pollock et al. 2014

Presenter
Presentation Notes
Increased sediment = aggradation, increased transport = incision. 
Decreased slope, discharge and Depth = aggradation
Increased channel roughness = aggradation



Channel slopeValley
confinement

Discharge

Sediment supply,
Sediment size

Factors Controlling Stream 
Ecosystem Formation
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Adapted from Tim Beechie , unpublished

Presenter
Presentation Notes
Overview of key processes and conditions that are determinants of habitat quality



Channel slope

Discharge

Sediment supply,
Sediment size

Factors Controlling Stream 
Ecosystem Formation
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Bank material

Vegetation

Beaver

Herbivores

Predators
Valley
confinement



 Beaver Dams

 Live Vegetation

 Large Wood

 Landslides

 Alluvial Fans

 Sea Level Rise

 Tectonics
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Increasing Tim
e Scales
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If all the ice melts, >200 
ft sea level rise
• 1-6 foot rise predicted in 

next 85 yr, but predicted 
rates keep increasing.

• 1000+ yrs for 200 foot 
rise (big error bars), but 
on the scale of the rise 
and fall of civilizations

• Need sediment to 
counteract rising seas.

National Geographic 2014



 Dynamic tension between drainage and 
recharge goals

 Groundwater Recovery = Stream 
Restoration = Valley Restoration = 
Sediment Management

 Dams a natural and essential component 
to properly functioning streams

 Provide economic and ecologic value

 Observation of natural dams suggests 
how we can design dams for economic  
and ecologic functions
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 Sediment is a resource
 No sediment = no alluvial valleys 
 Base flow water elevation is key design feature

 Three components to stream and 
groundwater restoration
 Sediment, Water and Biota

 Restorative processes play out at multiple 
spatio-temporal scales to:
 Lower stream and valley slopes
 Lower stream power per unit width
 Increase retention rates of sediment and water
 Good for fish, good for farms
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