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The shift to unhealthy forest structure across the Western US has resulted in short and
long-term consequences. Unhealthy forests contribute to catastrophic and stand-replacing
wildfires (USDA Forest Service, 2004), which have significant impacts on native ecosystems,
hydrologic behavior, and water quality. Changes in forest structure (thinning, mastication,
logging, wildfire, etc) have implications for local and regional water quantity and quality.
Changes in basin yield are noted to be a function of regrowth rate, canopy cover and soil
properties (Jones and Post, 2004). Given the dependency of the western U.S. on snowpack
and mountain runoff for water supply (NRCS, 2012); a minimal change of the current forest
structure will have critical implications for regional and state water resources. Thus projects
that monitor fuel management and forest stand treatments are needed, especially higher
resolution studies (monthly and seasonal vs. traditional annual scale).
The Sagehen Experimental Forest is representative of the modern forest conditions found
throughout the Sierra Nevada and Western U.S. Sagehen is undergoing extensive and
variable experimental treatments guided through Strategic Placed Area Treatments (SPLATs),
which serve as a prototype for Sierra Nevada forest management. The goal is to fragment the
landscape, reducing fuels (forest stands) and ultimately, extent and severity of regional fires
(Bahro and Barber, 2004; Vaillant, 2008). To date, no studies take advantage of this unique
opportunity to evaluate the potential range of hydrologic changes that will occur in the basin
given the range of treatments. We have developed an extensive in situ observational network
in Sagehen, supplemented with ground-based surveys and remote sensing information (pre
and post-treatment data at sub-basin treatment types since 2012). This unique dataset allows
us to evaluate the impact of forest treatments on critical ecohydrologic processes at a range of
space and time scales.
The overarching goal of this research is to evaluate, and regionally scale, the response of
forest treatments on hydrologic fluxes in Sierra Nevada watersheds. Results will significantly
advance and transform understanding of the impacts of acute deforestation on short- and
long-term water yield in sub-alpine mountain systems and provide critical information for
regional forest and water resource managers and planners. The proposed work also presents
an opportunity to bridge and unify various resource managers (water, forest, power, etc.) to
jointly manage multiple and critical resources. We build upon our extensive research on
understanding and predicting hydrologic behavior in altered watersheds, which includes
collaborations with the U.S. Forest Service, the Bella Vista Foundation, and The Nature
Conservancy, as well as our ongoing research activities in the Sagehen basin.
The following questions are addressed in the proposed work and support the themes of the
EMC:
- How will variability in forest treatments affect sub-basin and basin scale water yield?
- What impact will various treatments have on channel structure and geomorphologic function?
- Can current ecohydrologic models adequately simulate, or be parameterized, to predict
response from forest structure change?
- To what degree will annual and seasonal water budgets of Sierra Nevada watersheds be
altered given potential scenarios of regional-scale treatment?

