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Mountainous watersheds, less than 100,000 ha, are fundamental landscape elements that form an important setting for local ecological interactions, forest management, and water supply development.  Geomorphic analysis establishes the fundamental framework for monitoring the response of forest ecosystems to extrinsic variables such as climate, land use, and natural disturbance.  As such, the understanding of hydrogeomorphic variables and ecological process interactions is critical for designing sustainable resource management plans.  The purpose of this project is to extend existing sediment-transport research in small, forested watersheds (Tsuga heterophylla zone) at H.J. Andrews Experimental Forest (HJA), western Cascades, Oregon.  The 6400-ha facility was established in 1948 and is managed by the USDA Forest Service as a Long Term Ecological Research (LTER) site. 

Timber harvesting from coniferous forests represents an anthropogenic disturbance that initiates secondary ecological succession as vegetative recovery occurs over time.  This perturbation results in hydrogeomophic response via changes in stream discharge, energy expenditure, and sediment yields.  In terms of forest ecosystem function, routing and storage of sediments have significant influence on distribution of nutrients and disturbance zones.  Understanding of the post-harvest effects, rate of vegetative recovery, and attendant response in the hydrogeomorphic system through time is essential for design of habitat management and timber harvest plans.

Over 50 years of hydrologic and sediment-transport data are available for three sets of paired basins at HJA, ranging in size from 9 – 101 ha (watershed sets 1-2-3, 6-7-8, and 9-10).  While some of the paired-basin sediment data were analyzed in the 1980’s, this work is superannuated and an up-to-date synthesis is needed, particularly for the WS 9-10 basin set.  This time frame is important as it includes the February 1996 storm event, and thus represents an opportunity to further decipher the relative roles of anthropogenic and geomorphic disturbance on mass transport rates at HJA.  Updated sediment yield records are necessary to more accurately reflect present-day sedimentation patterns and to map time-averaged response trajectories during post-harvest vegetative recovery.  The critical research questions posed by this study include the following: (1) What are the relationships between forest management, timber harvesting, geomorphic disturbance, vegetative recovery and sediment flux over time?  (2) What are the long term effects of storm-driven geomorphic processes on sediment-yield trajectories in paired watersheds?  (3) How do episodic debris flow events impact sediment yield trajectories?

The objectives of this project are to: (1) compile and update historic sediment yield records from gaged experimental watersheds at HJA (ca. 1960-present), (2) analyze the sediment records in the context of historic land use and hydrometerological events, (3) evaluate the effects of geomorphic and anthropogenic variables on decadal-scale sediment yields, and (4) posit process-response models for interdependent variables that control sediment transfer in the western Cascades.  Phase 1 of this project (April 1-September 15, 2007) focuses on retrospective analysis of sediment yield data in WS9 and WS10, a paired set of untreated control and clear-cut basins, respectively.  Mass transfer parameters include surface erosion volumes, dissolved constituents of precipitation and streamflow, suspended and bedload sediment, and debris flows. The results will be used to constrain sediment yield trajectories through time, following timber harvest and subsequent vegetative recovery.  Analyses will also examine the influences of climate variability, including 50-year flood events, and change in vegetative cover on organic and inorganic mass transfer. 
The intellectual merit of this work is framed by the advancement of conceptual and quantitative models for sediment-transport dynamics in forested headwater systems.  The long-term sedimentologic and hydrologic record at HJA provides an important empirical data source that spans the careers of multiple generations of scientists.  Quantifying and analyzing sediment yield records over such long time frames allows evaluation of episodic meteorologic events, seasons, climate change, and vegetative response.  The ongoing work on sediment storage and transport addresses soil erosion, nutrient capital, and disturbance themes that are important parts of the HJA-LTER program.  Broad societal impacts from this study relate to land management and erosion responses to forestry and water resource practices in mountainous regions.  Sediment budget analyses provide important data from which to predict future impacts by proposed land-surface alterations.  Given that forest harvest rotation on much Federal land is approximately 80-100 years, the 40+ year sediment record at HJA provides an important data set from which to design regional management plans.  These sediment-yield models are also a prime consideration in the assessment of present and future water management systems, dams, and reservoirs.
