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Thinking About Rivers – 
  river corridors, riverscapes, river ecosystems

Biophysical Interactions in the River Corridor – 
  fluxes, physical context, & biota

Rivers are Dynamic – 
  spatial & temporal heterogeneity

Legacies of Human Activities – 
  homogeneity & simplicity, sediments, contamination



Thinking About Rivers

A river corridor includes the active channel(s), floodplain,
 & underlying hyporheic zone
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Biophysical Interactions in the River Corridor 

spatial heterogeneity, connectivity, resilience, geomorphic & ecological integrity
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• stream bed (sediment, bedforms, wood)

Forms of Spatial Heterogeneity in River Corridors

• stream banks (vegetation, sediment, other)

• cross-sectional form (bedforms, meander bends)

• planform (channel & floodplain) (sinuosity, no. of channels) 



Rivers are Dynamic
Sources of spatial heterogeneity (influence configuration & stability)

Lateral channel movement 
& overbank inundation

Spatial & temporal variation in 
  bedforms/substrate
  cross-sectional geometry
  planform

Fluxes of water, sediment, 
           & large wood

Geologic controls Vegetation
  & biota



1) habitat abundance  
     & diversity

Implications of Spatial Heterogeneity in River Corridors

Yukon River, Alaska, USA
 dr A 508,000 km2



2) resistance & resilience
 (fire, flood, drought – climate change, resource use)

Implications of Spatial Heterogeneity in River Corridors

North St. Vrain Creek, ColoradoNorth St. Vrain Creek, Colorado, USA



Baugh Creek, Idaho, USA
(photo courtesy of Joe Wheaton, Utah State University)



3) retention
 (water, solute, sediment, organic matter)

  (biological availability, dispersal, dilution)

 

Implications of Spatial Heterogeneity in River Corridors



4) connectivity
(channel-subsurface, channel-floodplain, upstream-downstream) 

Implications of Spatial Heterogeneity in River Corridors

East Inlet Creek, Colorado



Legacies of Human Activities

Global loss of old-growth forest & active wood removal from river corridors 
(reduced forest cover by half & nearly eliminated old growth)

Currently 6-12 million beaver in North America; historically, more like 60-400 million

Global flow regulation (dams, diversions) – considering just dams, only 23% of rivers flow 
   uninterrupted to the ocean
Channelization
Floodplain drainage
levees (17,000 km2 floodplain alteration
   in CONUS)

Grill et al., 2019, Nature, Fig. 1



Legacies of Human Activities –  homogeneity & simplicity
River Metamorphosis

heterogeneous to homogeneous

driven by presence or absence of
 spatial & temporal variations in inputs & biota
 geomorphic integrity (ability to adjust to variations)
       
rivers become ‘leaky’ as heterogeneity & retention are lost

       

Switzerland

Colorado



Wohl et al., 2021, Frontiers in Earth Science, Fig. 1

300 m

300 m

Paraguay River Okavango RiverRiver wetland corridors 
– treed & treeless – 
historically more 
abundant

Now rare because of
channelization
floodplain land drainage
flow regulation
removal of instream
   obstacles



Danube near Linz, Austria (Hohensinner et al., 2004, River Research & Applications)

(Rhine River)



2005 2010

Reconnecting secondary channels along the Mareit River, Italy (courtesy of Francesco Comiti)

Scorpio et al., 2020, 
Earth Surf. Proc. & Landf.
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Legacies of Human Activities – sediments, contamination

Legacy sediments are those altered by human activities

Alterations include 

· human-caused aggradation (and subsequent erosion), such as sediment 
accumulating upstream from relict or contemporary dams, 

· human-caused lack of continuing deposition that results in changing moisture & 
nutrient levels within existing sediments, such as on floodplains that no longer 
receive lateral or vertical accretion deposits because of levees, bank 
stabilization, & other channel engineering

· human-generated contaminants such as PCBs and pesticides that adsorb to fine 
sediment. 



Restoration Options

active vs passive – to restore physical & ecological integrity

active
• reconnecting secondary channels & floodplains
• reintroducing large wood (fixed & mobile pieces)
• reintroducing or mimicking beaver
• valley reset (e.g., Big Spring Run, PA)
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