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From Cluer and Thorne 2014 



 Multi-threaded or no definable channels (vegetation) 
 Common in unconfined, low-gradient valleys 
 Low stream power/unit width 
 Wide range of hydrologic conditions 
 Abundant off-channel habitat w/long inundation periods  
 Elevated water tables 
 Wide range of Velocity/Depth combinations 
 Blurred line between wetlands and channels 
 Biological flow resistance in channels, on banks and on 

stream adjacent surfaces (e.g. floodplains and mid-
channel islands) 
 Aquatic vegetation 
 Emergent vegetation 
 Live and dead tree boles 
 Beaver dams (N. Hemisphere) 
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From Cluer and Thorne 2014 
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Taku River 
(southeast) 
Alaska 

Kuskokwim 
River, Alaska 
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Salmon River, Idaho 
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MacKenzie River, Canada 
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Yukon River, Alaska 
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150 years ago, 5% 
of California was 
“wetlands”, 
mostly in the 
Central Valley. 
 
What is the best 
use of this land? 
 
In 150 years, will 
> 5% of 
California be 
wetlands again? 
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From Pollock et al. 2014 
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From Pollock et al. 2014 
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 Sediment = Essential ingredient 
 Deposition and sorting 
 Aggradation  
 Erosion and avulsions 
 Sediment = a resource 
 No Sediment = No Valley floor 

 Water 
 Flow diffusion  
 Groundwater recharge 
  Hyporheic exchange 
 Long inundation periods 
 Less distinction between wetlands and 

channels and floodplains Eastern Oregon  

Stage Zero Restoration = Process 
discontinuity management = 
reducing transport rates of sediment 
and water (conveyance v. habitat 
management) 



Channel slope Valley 
confinement 

Discharge 

Sediment supply, 
Sediment size 

Factors Controlling Stage Zero 
Channel Formation 
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Adapted from Tim Beechie , unpublished 



Channel slope 

Discharge 

Sediment supply, 
Sediment size 

Factors Controlling Stage Zero 
Channel Formation 

Beaver Restoration 
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Bank material 

Vegetation 

Beaver 

Herbivores 

Predators 
Valley 
confinement 



 Beaver Dams 

 Live Vegetation 

 Large Wood 

 Levee Setbacks 

 Landslides 

 Alluvial Fans 

 Sea Level Rise 

 Tectonics 
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Increasing Tim
e Scales 



-Can reduce recovery 
times from Stage 1 
to Stage 7-8/0 
systems by 1-2 
orders of magnitude 
(year to decades 
instead of decades to 
centuries) 
 

22 From Pollock et al. 2014 
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Since 2009, a 
combination of BDAs 
and beaver turned a  
narrow single thread  
channel with an 
infrequently inundated 
floodplain into a multi-
threaded channel with 
water levels close to the 
floodplain surface most 
of the year  

Carol Volk, Unpublished 



Log Steps (USFS-many locales, T. McKee-Mattole R., CA) 
Wood Jams (Many locales, e.g. Rocco Fiori, Klamath River, CA) 
Gravel Dams (Campbell Ranch-Silvies R., OR, CDA Tr., ID) 
Meander Dams (Quivira Coalition, NM) 
Constriction Dams (N. Bouwes-Asotin R., WA) 
Choke Dams (P. Devries-Idaho) 
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Hunter Ck-First 
flows 2014 

Post 5-yr RI flood WY15 

Courtesy of Rocco Fiori 



 In and of itself can (re)create stage zero 
systems 

  Flow/sediment obstructions should 
accelerate habitat recovery 

michael.pollock@noaa.gov 27 

Eel River, CA 
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Beaver Restoration 
v.2.12.15 
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If all the ice melts, >200 ft 
sea level rise 
• 1-4 foot rise predicted in 

next 85 yr, but predicted 
rates keep increasing. 

• Circa 5000 yrs for 200 foot 
rise (big error bars), but 
on the scale of the rise 
and fall of civilizations 

• Sacramento = 30 feet 
above sea level. 

• Need sediment to 
counteract rising seas. 

National Geographic 2014 
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 No sediment = no alluvial valleys  

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

 Base flow water elevation is key 

 Numerous physical and biological processes 
act at multiple spatial and temporal scales to 
effectively lower stream and valley slopes 
and stream power per unit width—This 
increases retention rates of both sediment 
and water, and this is a good thing for 
salmon (and farmers) 

 The dawning of the age of aggradation? 

 
michael.pollock@noaa.gov 34 



michael.pollock@noaa.gov 35 



  

Beaver Restoration 
v.2.12.15 
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