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The Cedar River

• Scales and nature of physical disturbance
• Anthropogenic (press) disturbance history

– Dams
– Hardened banks
– LU/ LC change

• Natural (pulse) disturbance history 
• Biological response of spawning sockeye 

salmon (O. nerka)











Anthropogenic Press Disturbances

• Changes in Channel Complexity
– Decreased channel/ floodplain interaction 

• Altered hydrology – Bankfull Days
• Mapped Active Channel Edge Density

– 1936, 1944, 1948, 1959, 1964, 1970, 1980, 1985, 1989, 1995, 
2000, 2002 (Collins, Sheikh, and Kiblinger's report to King 
County (2003) 

• Changes in sediment characteristics
– Gradation Index (Gr) (Julien 2002)
– Pebble Counts

» King County 1993
» Jones & Stokes et al. 2001



• Natural Pulse Disturbances
– Periodic floods (yearly to decadal)
– Periodic landslides (decadal)

• Biological Response
– Shifts in sockeye salmon spawning 

distributions in space and time (yearly to 
decadal)





Jones & Stokes et al. 2001
King County 1993
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February 28, 2001 -- 6.8 Magnitude Earthquake

50,000 m3 of Sediment Deposited in Cedar River



Jones & Stokes et al. 2001
King County 1993
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Revetments

1990 
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Channel
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(McGarigal and Marks 1995)





Week of Survey











Conclusions

• Flow is the organizing process in river systems.
• Hydrology is the integrator of flows and channel-

floodplain connectivity and can be expressed in terms of:
– BF Days 

• indicator of the work that gets done on river channels.
– Gradation Index 

• hydrologic alterations are mechanistically involved in the 
simplification of the physical template.

– Edge Density 
• spatially explicit quantitative measure of channel complexity.

• Spawning fish distributions adjust relative to  changing 
sediment/ channel habitat characteristics.

• Restoration of river ecosystems requires consideration of 
synergistic impairments to watershed processes and 
functions.  



Acknowledgements
• King County
• State of Washington
• City of Seattle 
• City of Renton
• Dissertation Committee
• EPA – STAR program.  Grant #R827149-01-0
• School of Aquatic and Fishery Sciences

– H. Mason Keeler Endowment for Excellence
– Galen and Helen Maxfield Fisheries Scholarship

• UW Libraries Special Collections


