
Large wood debris and logjam dynamics during and after the Elwha River Restoration Project 

 

Wood debris has been recognized to significantly impact aquatic habitat and play a 

fundamental role in forest river dynamics that complements those of water discharge and 

sediment transport. The interactions among large wood debris, fluid flow and sediment transport 

in rivers are first order controls on river processes, affecting channel roughness, streambed 

morphology and sediment transport.  

We investigate the effects of the Glines Canyon Dam and Elwha Dam removals on the 

Elwha River, Washington, USA on logjam dynamics and analyze rates and patterns of logjam 

change before, during, and after dam removal to test two hypotheses: (1) that as longitudinal 

river connectivity is restored after dam removal, there will be an increase in LWD entering the 

river from upstream, and a rapid increase in total logjam area in the active channel; (2) new 

logjams will develop slowly on the former reservoir lakebeds.  

Logjam distribution and dynamics on the Elwha River before, during, and after the Elwha 

River Restoration project dam removals are measured through aerial photographs and field 

surveys. Prior to dam removal, local wood recruitment dominated logjam dynamics through bank 

erosion, channel migration and avulsions. Several large logjams formed in side channels during 

floods, and have been gradually revegetating, producing new floodplain forest. Removal of the 

Elwha Dam and Glines Canyon Dam resulted in increased downstream flux of sediment and 

wood from the upstream watershed and material that was previously stored in the reservoirs 

behind the dams. During and immediately after dam removal, logjam area increased in the 

channel main-stem, logjams developed unexpectedly rapidly in the former Lake Aldwell 

reservoir, and very little logjam development occurred in the former Lake Mills reservoir. In the 

river channels between Aldwell and Mills, logjam area increased with increased upstream wood 

flux and more local recruitment as the higher sediment load increased lateral channel mobility. 

However, logjam development in the two former reservoirs followed very different trajectories 

due to rapid erosion of sediment stored in the former Aldwell reservoir, a greater upstream flux 

of wood into Aldwell, and the presence of rooted 1 -3 m diameter tree stumps in the Aldwell 

sediments that became anchor points for logjam formation.  



 
Conceptual wood budget for Elwha River. Grey arrows represent water discharge, 

diagonal striped arrows represent wood and sediment transport. 



 
Logjam on the Elwha River.  

 

 

 

 
Old growth tree stumps on Aldwell lakebed after dam removal.  



 
Logjams on the Aldwell lakebed after dam removal.  

 

 
Distribution of logjam types on the Elwha River after dam removal.  


