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Engaging with Rivers: 
by thinking outside the channel



Until global vegetation, most rivers BRAIDED. After plants appeared rivers started 
MEANDERING and become ANASTOMOSED after modern trees evolved.
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“…expansion of tree habitats led to the 
crossing of a threshold in vegetative 

control of floodplain and river 
morphology.”

Davies, N.S. and Gibling, M.R., 2011. Nature Geoscience, 4(9), pp.629-633



Historical evidence - Upper River Rhine at Breisach Germany

Anastomosed Anabranched Meandering
1828 – Prior to 1872 – after re-alignment                1963 – fully canalised

river training by Johann Gottfried Tulla single-thread 



Historical evidence - US East Coast

Walter, R.C. and Merritts, D.J., 2008. Natural streams and the legacy of water-powered mills. Science, 319(5861), pp.299-304.



“…before European settlement, the 
streams were small, anabranching

channels within extensive,
vegetated wetlands”



Published January 10, 2013.



Cluer and Thorne, RRA, 2013
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Johnson Creek, Portland, OR
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Whychus Creek
Deer Creek

Five Mile Bell 



Deer Creek
Willamette Basin

Mountain tributary to the South Fork Mackenzie River

First Salmon spawning redds since 1993…. 



Whychus Creek
Mid-basin tributary to the Upper Deschutes River

3 months post-restoration



Restored channels have low bankfull capacities-Natural, unchanneled ‘flow paths’ developing in the floodplain

1 year post-restoration



Restoration to ‘Stage 0’ of a 

Coastal/Estuarine Stream System

Five Mile Bell



“Monitoring shows 1,600 salmon per km, 
compared to single-channel systems, 

which have 30-40 salmon per km in a good 
year and 5-15 salmon per km most years”



Hydrology
Floodplain reconnection
Flood attenuation
Hyphorheic exchange
Surface+Ground Water  

storage and release
Base flow maintenance

Morphology
Channel stability
Morph. complexity
Sediment deposition,    

storage & release
Adaptive capacity
System resilience

Habitat quality
Complex vegetation      
Temp. regulation
Fine sediment and   
Pollution retention
Nutrient cycling
Carbon storage

‘STAGE 0’ MULTI-CHANNEL RESTORATION = MULTIPLE-BENEFITS
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When Engaging with Rivers –
Always think Outside the Channel!


