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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 
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From Davies 
and Gibling 2011 
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Incision is a 
widespread 
problem –
leads to 
lower water 
tables 

We are even 
“restoring” 
incised streams 
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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. 
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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) 
 

12 From Pollock et al. 2014 
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Beaver Dam Analogues-Reach Scale Treatment 

Beaver Restoration v.
2.12.15 
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Figure courtesy of Carol Volk, South Fork Research 
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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Carol Volk, Unpublished 
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From Pollock et al. 2014 
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From Pollock et al. 2014 

¨  Beaver Dams 

¨  Live Vegetation 

¨  Large Wood 

¨  Landslides 

¨  Alluvial Fans 

¨  Sea Level Rise 

¨  Tectonics 
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Increasing Tim
e Scales 

21 22 
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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 
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150 years ago, 5% of California was 
“wetlands”, mostly in the Central 
Valley, really more of a wetland-river 
complex. 
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Current River and Water Management 
Paradigms  
are Causing Significant long-term Problems 
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¨  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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