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üHow does riparian 
vegetation respond to 
physical drivers in river 
ecosystems? 

üHow can we use this 
knowledge to design 
cost-effective riparian 
conservation and 
restoration? 

 

Motivating Questions 
Hydrology 

(flow magnitude, 

frequency, timing) 

Geomorphology 

(sediment transport, 

channel & floodplain 

morphology  

Riparian Vegetation 

(plants, patches, 

populations, 

communities) 



What is the ecological status of riparian 
forests on the Sacramento River? 

ü Largest California river basin: 75,000 km2 

ü Flow controlled by Shasta Dam (1942) 

ü Reduced channel migration downstream 
(Michalková et al., 2010)  

ü Large remnant riparian forest stands along 
the river (Stella et al. 2011)  

 

 

Shasta 
Dam 

Middle Reach 
 (Red Bluff Ą Colusa)  



Abandoned 
channels 

Active 
channel 
point bars 

Importance of remnant 
forest stands 

üFoundational role in 
ecosystem and food web 

üHigh biomass, structure, 
productivity 

üStands establish in multiple 
floodplain environments Ą 
habitat complexity 

ü Long-term record of 
ecosystem change (land use, 
flow regulation, climate) 

üReference conditions for 
restoration and future 
change 



Abandoned channels are an important 
forest initiation pathway (50% of all forest) 

Channel cutoff and 

blockage 

Sediment filling and 

terrestrialization  

Forest regeneration 

within former channel 

Stella, Hayden, Battles, Piégay,  Dufour & Fremier. 2011 Ecosystems 14:776-790. 



What factors drive forest development 
along the active river channel? 

Channel migration Successive stages of 

point bar formation 

Riparian trees colonize 

in parallel stands 
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Clear pattern: successive tree cohorts 
on rapidly accreting floodplains 

USEPA 

Stella et al. 2011 Ecosystems 14:776-

790. 

Photo: S.B. Rood 
young 

old Floodplain rise over time Forest stand age 

Increasing 

forest 

complexity 
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Mid-successional 
mixed riparian forest 

Eroding bank 
Channel Point 

bar 

Pioneer  
(willow/cottonwo

od) 

Mid - successional  
(mixed riparian 

forest) 

Late successional  
(valley oak woodland) 



 

Eroding bank 
Channel Point 

bar 

Pioneer  
(willow/cottonwo

od) 

Mid - successional  
(mixed riparian 

forest) 

Late successional  
(valley oak woodland) 

Late-successional 
valley oak woodland 



Riparian Forest 
Study Objectives 

üThoroughly document riparian 
forest composition and 
structure  

üFloodplain chronosequence of 
forest succession and 
geomorphic conditions 

üProvide baselines for forest 
change and restoration targets 


