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È Why dam channels to restore t hem?  

Á Answer: To create stage zero channels  

ÁDefinitions  

ĞEcologically Functional Dams  

ĞStage Zero Channels or Fluvial Systems  

È Stage zero channels  

Á Attributes  

ÁOccurrence on the landscape  

Á Ecological Importance  

Á Process -based principles for restoring zero order 

channels and the role of EFDs  

Á Examples at multiple scales  
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ÁEcologically Functional Dams  

ĞNatural, semi -permeable instream structures (or 

their human analogues), which slow transport 

rates of sediment and water and help to create, 

restore or maintain stage zero channels  

ĞConsist of natural materials such as wood and 

other organic matter, live vegetation, rock, and 

mud  

ĞExamples: wood jams, beaver dams, rock slides, 

debris jams, standing live trees and shrubs, 

emergent vegetation  
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ÁStage Zero Channels  

ĞA dynamically meta -stable  network of 

anabranching  channels with vegetated islands, 

which creates physically and biologically complex 

habitat that provides high levels of ecological 

goods and services. Occur across a wide range of 

stream sizes.  

ĞTypical characteristic include: well connected 

floodplains with elevated water tables, 

multithreaded channels, spatially variable 

hydrologic regimes and structurally complex 

aquatic and riparian habitat.  
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È Floods diffused over the full width of the floodplain 

so flood peaks are maximally attenuated. Flood 

pulses diffused and subdued. High water table and 

close connection between stream flow and ground 

water ensures reliable base flows and continuous 

hyporhesis, though flow in smaller anabranches may 

be ephemeral 
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È Multiple channels provide maximum in-channel 

hydraulic diversity through partition of discharge 

between branches that widens range of in-channel 

depth/velocity combinations. Anabranches create 

multiple slow water margins and channels. Wide 

range of substrate grain sizes arranged into 

numerous, well-sorted bed patches. 
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È Multiple anabranches, islands and side channels. 

Morphological features abound in-channel and on 

the extensive and fully connected floodplain, 

providing a high capacity to store sediment and 

wood and supporting diverse wetlands and aquatic 

habitats. Bank heights are low with stability 

enhanced by riparian margins, but some unvegetated 

banks are generated by localized erosion. Network 

and floodplain are highly resilient to disturbance, 

buffering the system. 
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È Frequent, small channel adjustments and high, 
reliable water table create ubiquitous settings for 
proliferation and succession of aquatic, emergent, 
riparian and floodplain plants. Wet woodlands on 
islands and floodplain supply and retain wood, and 
widespread vegetation proximal to channels 
produces abundant leaf litter. When present, beaver 
use vegetation to build dams and lodges. Biogenic 
obstructions such as large wood, beaver dams and 
live vegetation help to create and retain an 
anabranching channel pattern. 
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From Cluer and Thorne 2014 
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Salmon River, Idaho 

Stage Zero Examples 
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Stage Zero Examples 



È Wenaha  River 

Tributary, 

Eastern Oregon  
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Stage Zero 
Examples 
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From Cluer and Thorne 2014 
See also Walter and Merritts  2008 



Habitat and Ecosystem Benefits Table

Stage 0 1 2 3 3s 4 4-3 5 6 7 8

Flood Refugia 3 2 0 0 0 0 1 1 1 2 2

Drought Refugia 2 3 0 0 0 0 0 0 1 3 2

Exposed tree roots 3 1 0 1 1 1 0 0 1 1 3

Clarity 3 2 1 0 0 0 0 1 2 2 3

Temperature amelioration 

(shade and hyporheic flow)

3 3 1 1 2 0 0 1 2 3 3

nutrient cycling 3 2 1 0 0 0 0 1 1 2 3

Biodiversity (species 

richness and trophic 

diversity)

3 2 0 1 1 1 1 1 1 2 3

Proportion of Native Biota 3 2 1 1 1 1 1 1 1 2 3

1st and 2nd Order 

Productivity
3 2 1 1 2 1 0 1 2 2 3

Disturbance 3 3 1 0 1 0 0 1 1 2 2

Flood and Drought 3 2 0 0 1 0 0 1 2 1 2

possible 33 33 33 33 33 33 33 33 33 33 33

sum 32 24 6 5 9 4 3 9 15 22 29

ratio 97% 73% 18% 15% 27% 12% 9% 27% 45% 67% 88%

Resilience

Biota

Water Quality

Habitat 

Results
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Natural Recovery Rates Can be Long  

From Pollock et al. 2014 
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È Degraded streams have limited ecological function  

È The scale of restoration needs to be commensurate 

with the scale of the actions that caused the 

degradation  

È Meaningful restoration needs to occur on a time 

frame relevant to recovery time frames for target 

species (e.g. salmon) so as to avoid extinction  
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È Putah  Creek, 

California  

Take Home 
Messages 
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From Pollock et al. 2014 
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From Pollock et al. 2014 



Channel slope 
Valley 

confinement 

Discharge 

Sediment supply, 

Sediment size 

Factors Controlling Stage Zero 

Channel Formation  
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Channel slope 

Discharge 

Sediment supply, 

Sediment size 

Factors Controlling Stage Zero 

Channel Formation  
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Bank material 

Vegetation 

Beaver 

Herbivores 

Predators 
Valley 

confinement 



-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)  
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Beaver and BDAs creating a zero order òchanneló 
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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  



Survival -O. mykiss  

Analysis by Mary 
Conner 



Alluvial Groundwater  
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