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MISSION:

This Unit emphasizes an integrated, ecoregional approach to examine particular physical,  ecological, and socio-economic issues significant to the Sierra Nevada, across a range of appropriate spatial and temporal scales specific to each issue.  We aspire to become a Center that serves, and will be recognized, as a focal point for wildlands research within this geographic region.  The Center strives to also be recognized as a model institution of ecoregional research.

OBJECTIVES:

This Research, Development, and Application Unit is oriented to research within the Sierra Nevada ecoregion.  The Sierra Nevada ecoregion is of national and international significance with world famous landmarks such as the Lake Tahoe basin, Lassen Volcanic National Park, Yosemite National Park, and the endemic groves of giant sequoias.  This research unit will focus on questions of ecological significance pertaining to this region, with an emphasis on basic scientific research and contributions to scientific knowledge.  The Sierra Nevada is a region that is subject to diverse contemporary land management challenges with significant scientific uncertainties surrounding key management issues.  The research activities of this unit will simultaneously seek to make scientific contributions that will promote improved land management through facilitating biological integrity and ecological sustainability goals for multiple ecosystems on Forest Service and other lands in the Sierra Nevada.  This research is expected to improve our understanding of ecological interactions within forest ecosystems, to provide high quality scientific information to manage resources (e.g., multiple forest values, water quality, and amenity resources), to help define ecologically and socially sustainable management practices, to establish scientifically defensible limits to management practices to ensure viability of species indigenous to the Sierra, and to anticipate changes in forest ecosystems.  The full compliment of descriptive, retrospective, and experimental research will be required to achieve these objectives.

Three levels of research are balanced and integrated within the SNRC, namely problem-solving (short term, focused problems), applied science (longer term, multi-stakeholders, more complex), and basic research (long term foundation to conservation and resource management applications).

The Sierra Nevada Research Center has the following objectives.

· Collaborate with scientists and managers from other government agencies, academic institutions, and the private sector. 

· Seek research opportunities for interdisciplinary, multiple investigator projects.

· Address research towards issues of ecological composition, structure, and function of the natural communities within the Sierra Nevada ecoregion; ecological research will address spatial and temporal variation and we will seek opportunities for long-term work that is necessary to better understand these ecological relationships.

· Undertake research to better assess trends among drivers of socioeconomic changes in the region and the relationships between ecological conditions and socio-economic and institutional responses.

· Conduct work in collaboration with other PSW units, Region 5 of the National Forest System, as well as other resource and land management organizations, to develop an adaptive management strategy through monitoring and experimental research to examine key elements of ecological uncertainty.

· We will seek to take research results and develop this information in a variety of ways to maximize the value for land and resource applications and promote experiments, case studies and models developed in the Sierra to be used elsewhere.

This unit will represent the collective research expertise and interests of scientists located in Fresno, Redding, Davis, and Albany as well as other scientists within the Pacific Southwest Research Station.  With a full spectrum of research, from long-term, fundamental research to short-term, tactical applications, this Center is intended to support conservation, restoration, and sustainable utilization of the lands within the Sierra Nevada ecoregion.
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JUSTIFICATION AND ISSUE SELECTION:  

The Sierra Nevada ecoregion is renowned throughout the world for its ecological features as well as the recreational, fiber, mineral, water, and other resources that it provides society.  The scientific questions needing answers within this region span the full range of basic to applied science.  This research unit will be challenged to serve the spectrum of scientific information needs from long-term, foundational research to short-term tactical problems.  We are uniquely positioned to develop and foster foundational research that requires focused work over long time periods.  We also have the perspective and relationships with the management community to focus on specific problems of concern to management .

The policy landscape for problem solving in the Sierra has shifted in recent years.  Resource managers, as well as the research community, now focus increasingly on managing individual administrative units (e.g., a National Forest) in the context of larger geographic regions and ecosystems.  This change in perspective has occurred as the scope and scale of management issues have necessarily increased, along with the realization that management issues need to be addressed at appropriate spatial and temporal ecological scales.  Despite the significant scientific and organizational challenges this approach entails, this form of ecosystem management offers advantages in achieving the overall goal of ecological and socioeconomic sustainability.  Ecological assessments, impact analyses, and land management strategies are more scientifically defensible when they are conducted at appropriate scales within an ecosystem context, rather than solely from the perspective of administratively defined boundaries. This basic premise has fostered important recent changes in Sierra Nevada National Forest management direction.

The Forest Service decided several years ago that it would address specific management issues in the Sierra as a region, providing guidance that would apply to all National Forest lands in this ecological region.  This philosophy was embedded in the Forest planning that recently concluded with a decision to amend eleven National Forest Plans.  Other land and resource management organizations are adopting similar philosophies in directing their activities.  Intermixed private lands constitute an additional challenge to ecosystem approaches, and the institutional landscape of the Sierra Nevada has become highly complex.  Most of these organizations and institutions are shifting towards a management approach that embraces the notion of adaptive management as a means of better informing future decision-making.  The Sierra Nevada Research Center will provide an important unifying component of an adaptive management approach for the Sierra Nevada. 

Adaptive management is the process of continually adjusting management in response to new information, knowledge or technologies.  This process recognizes that uncertainties exist in the course of achieving any natural resource management goals. The complexity and interconnectedness of ecological systems, combined with technological and financial limitations, makes a complete understanding of all the components and linkages virtually impossible. Not only is our knowledge incomplete, but the systems themselves are constantly changing through both natural and human caused mechanisms, making the effort to comprehend ecosystem dynamics and foretell their trajectories even more challenging.  Uncertainty will always be a part of the management of ecosystems, and adaptive management provides a mechanism by which uncertainty can become, “the currency of decision making instead of a barrier to it” (Walters 1986). 

This Research Program of PSW will provide the Research, Development, and Application foundation for information needs in managing the National Forests and other lands in the Sierra Nevada.  We expect that this Research Unit will foster collaborative opportunities with other organizations.  As the research agenda for this effort unfolds we intend to work with other land and resource management agencies, universities, and the interested public to achieve this broad range of objectives and accomplish more with our limited resources.

Many land and resource management issues in the Sierra have been identified in recent years.  We have distilled these key areas of uncertainty  into four basic issue areas that define the mission of this Research Work Unit.  Each of these primary areas of research emphasis interacts with each other.  We fully expect that scientists within the Center will find their work crossing over between two or more of these areas of emphasis.  The purpose of describing these areas of research emphasis is to categorize the major thrusts of research focus of the Center as a whole.

Issue 1. 
Terrestrial Ecology                                                              
Fundamental knowledge is needed on the structure, composition, and function of terrestrial systems in the Sierra Nevada, at multiple spatial and temporal scales, and levels of biological organization.  The Terrestrial Ecology Group focuses on the response of populations and communities of terrestrial species to natural and anthropogenic influences, such as fire and vegetation management.  Basic knowledge is also required on the natural history of species and their relationship to habitat to gain a better understanding of the context of both animals and plants.  Information gathered in this area provides a defensible basis for management, conservation, and restoration.  Research in terrestrial ecology centers on three interrelated sub-areas: 1) ecological response to management activities and natural processes; 2) habitat relationships; and 3) biodiversity conservation and restoration.  

Ecological Response to Management Activities and Natural Processes

Understanding human-induced effects, especially management activities distinguished from natural variability of ecosystems, on populations and communities of terrestrial species is a primary emphasis of the terrestrial ecology group.  Research in this subarea addresses the direct and indirect effects of such influences on the structure, composition and function of vegetation assemblages, the quantity and quality of habitat, and the distribution and abundance of species.  Broad areas of inquiry include the effects of fire, both wild and prescribed, fire suppression, vegetation management, grazing, climate change, and recreation on Sierran species and communities.               

· Fire and fuels management, landscape dynamics, and fish and wildlife resources: An integrated research plan in the Plumas and Lassen National Forests.

· Effects of Fire and Thinning on Forest Health:  The Teakettle Experiment.

· Kings River Sustainable Forest Ecosystem Project.

· Effects of prescribed burning in the spring on avian communities (related to Kings River Sustainable Forest Ecosystem Project above).  
· National Study of the Consequences of Fire and Fire Surrogate Treatments – Southern Cascades Site, Goosenest Adaptive Management Area.
· Blacks Mountain Interdisciplinary Ecological Research Project & Goosenest Adaptive Management Area Silvicultural Treatments.
· "Response of birds to the silviculture & prescribed fire treatments to accelerate the development of late-seral stage forest at the Goosenest Adaptive Management Area, Little Horse Peak" (in cooperation with the Redding Silviculture Lab, Humboldt State Univ., and the Wildlife Conservation Society)

· "Response of small mammals  to the silviculture & prescribed fire treatments to accelerate the development of late-seral stage forest at the Goosenest Adaptive Management Area, Little Horse Peak" (in cooperation with the Redding Silviculture Lab, Humboldt State Univ., and the Wildlife Conservation Society)

· "Response of birds to high and low structural diversity, prescribed burning, and livestock grazing at Blacks Mountain Experimental Forest" (in cooperation with the Redding Silviculture Lab, Humboldt State Univ., and the Wildlife Conservation Society)

· "Ecological Relationships of Shadow Chipmunk Pine Seed Caching" (in cooperation with the Redding Silviculture Lab and Humboldt State Univ

· " Responses of Dark-eyed Juncos to the silviculture & prescribed fire treatments to accelerate the development of late-seral stage forest at the Goosenest Adaptive Management Area, Little Horse Peak" (in cooperation with the Redding Silviculture Lab and Humboldt State Univ.)

· "Nest Predators of Dusky Flycatcher Nests" (in cooperation with the Redding Silviculture Lab and Humboldt State Univ

· Effects of silvicultural treatments with and without prescribed fire on stand structure, overstory and understory vegetation, dead woody material, fuel profiles, and soil cover.

Habitat Relationships

Basic knowledge of natural history and habitat relationships provides the foundation for understanding the reasons behind responses to human induced and natural influences, determining the conservation status of species, and assessing projected future change in distribution and abundance. This type of research facilitates the development of hypotheses that can be tested through experiments such as the Lassen/Plumas Integrated Research Project or the National Fire/Fire Surrogates Study.  Research in this sub-area emphasizes species-habitat relationships and the development of models to predict species occurrence and demographic performance.  Possible models range in specificity from habitat suitability models developed from presence-absence data that predict the suitability of a site for occupancy by a species to more detailed models that address habitat quality as determined by relationships among vegetation structure and composition and a species survival, reproduction, and dispersal.  Habitat models are developed at multiple spatial scales ranging from the plot scale to the larger home range and landscape scales using combinations of vegetation plot data and remotely sensed data. 

· Describing the current distribution of fishers and other mammalian carnivores in the Sierra Nevada and the northern forests and developing regional habitat models for fishers and American martens.

· Developing plot and home-range level habitat models for fishers and the use of these models to evaluate change in micro-habitat conditions.

· Developing nesting habitat suitability models for northern goshawks and the use of these models to evaluate change in micro-habitat conditions due to human-induced and natural influences.

· Testing California Wildlife Habitat Relationship Models for Western Gray and Douglas' Squirrels within a Fisher Home Range
· Development of a spatially explicit and habitat attribute sensitive version of the California Habitat Relationships Models" (in cooperation with the Redding Silviculture Lab)
Biodiversity Conservation and Restoration

Inquiry in this sub-area focuses on a broad array of issues related to the conservation and restoration of biodiversity in the Sierra Nevada.  Basic and applied research focuses on risk assessment, ecological monitoring, identification of focal species, population dynamics and viability assessment, community structure and function, habitat conservation planning, and species and habitat restoration.  Research in this subarea spans multiple spatial and temporal scales and is typically multi-disciplinary in nature, integrating landscape/ecosystem pattern and processes with ecological and socio-economic factors in the development of methods, techniques, and models for managing, conserving, and restoring biodiversity in the Sierra Nevada. (note: underlined are hypertext – links to the two research groups/teams within our website).          

· Density, reproductive success and diet of California spotted owls and northern goshawks.  

· Spotted owl monitoring and demography study. 

· Quantification of home range size for male and female fishers.

· Monitoring landbirds in the oak woodlands at the San Joaquin Experimental Range.

· Movement patterns of dusky-footed woodrats.
· Northern flying squirrel and California spotted owls.
· Examine biodiversity and assess abundance and productivity for a range of forest bird species in four forest types over an elevational gradient.
Issue 2. 
Aquatic Ecology
Current bioregional assessments have indicated that Sierra Nevada aquatic riparian, and wetland ecosystems have been substantially degraded by a variety of land and water management actions in recent history.  Fundamental knowledge is needed on the structure, composition, and function of these systems in the Sierra Nevada bioregion, at multiple spatial and temporal scales, and levels of biological organization to facilitate improved management of these ecosystems.  

The Aquatic Ecology Group focuses on the response of populations and communities of aquatic and riparian-associated species to natural and anthropogenic influences, such as introduced exotic species, natural and regulated stream flow regimes, livestock grazing, natural and prescribed fire, and vegetation management.  Basic knowledge is also required on the natural history of species and their relationship to habitat to gain a better understanding of the environmental context especially as it relates to these land and water management activities.  Information gathered in this area provides a scientific basis for management, conservation, and restoration.  Research in aquatic ecology centers on three interrelated sub-areas: (1) autecology and community ecology of species at risk (of extinction), (2) ecological response to anthropogenic and natural environmental changes, and (3) development of conservation and restoration techniques and strategies.  Aquatic, riparian, and wetland-associated species at risk will serve as a primary organizational focus of the aquatic ecology research effort.  In addition, studies conducted on Landscape and Watershed Processes under issue 3, Ecosystem Pattern and Process, will provide important context for research conducted under the Aquatic Ecology issue area.

Recent and ongoing research in high elevation aquatic ecosystems of the Sierra Nevada addresses all three of the subareas.  Basic ecological relationship, habitat associations, effects of introduced species, and results of restoration efforts have been examined with a focus on a sensitive frog species and its predators along with other prey species.  Planned research will also include lower elevation species and studies on additional land and water management activities such as dams, livestock grazing, fire, and vegetation management.  Application of research results to existing conservation problems will be emphasized with the expectation that all research conducted within this issue area will provide vital information for managers and others working toward restoration of aquatic, riparian, and wetland ecosystems in the Sierra Nevada bioregion. 

Autecology and Community Ecology of Species at Risk

The response of at-risk populations and communities of aquatic, riparian, and wetland-associated species to natural and anthropogenic influences, such as introduced exotic species, natural and regulated stream flow regimes, livestock grazing, natural and prescribed fire, and vegetation management is an area of research focus.  To gain a better understanding of the environmental context, especially as it relates to these land and water management activities, fundamental knowledge is also needed on plant and animal species in aquatic, riparian, and wetland ecosystems including aspects such as behavior, life history, and habitat relationships and requirements.  Research on population ecology (e.g., distribution, abundance, productivity, survivorship, dispersal) and community interactions (e.g., competition, predation, herbivory, parasitism, disease) of at risk plant and animal species especially will be conducted to fill basic information gaps and ultimately improve our understanding of changes due to local land management and larger scale environmental changes (e.g. climate change).  Work will also be undertaken to increase our knowledge of structure, composition, function, and connectivity of aquatic, riparian, and wetland ecosystems at multiple spatial and temporal scales in the Sierra Nevada bioregion.

· Mountain yellow-legged frog and mountain garter snake behavioral ecology and life history studies.
· Livestock grazing, golden trout, and streams in the Golden Trout

            Wilderness, California.

· Mountain yellow-legged frog aging project.

· Kings Canyon National Park studies of mountain yellow-legged frog growth, survival, recruitment, and habitat use.

· Amphibian predator studies.

· Habitat models for Forest Service sensitive amphibian species of the Sierra Nevada.

· Phylogenetics of the foothill yellow-legged frog.
· Willow flycatcher meadow habitat assessment in the Sierra Nevada.
Ecological Response to Human-Induced and Natural Environmental Changes

Responses of aquatic, riparian, and wetland systems to natural and anthropogenic influences (e.g., fire, flood, drought, climate variation, fuels management, silviculture, livestock grazing, invasive species, dams and diversions) will be studied to provide context for management and contribute to monitoring efforts on Forest Service lands.  In order to understand various ecological responses, we will also study physical, chemical, and biological interactions under conditions of minimal human-induced disturbance in aquatic, riparian, and wetland systems. 

Recent research efforts of this group have included studying the effects of the widespread introduction of nonnative trout on the native high elevation lake fauna in the Sierra Nevada.  Results suggest strong negative effect of introduced trout on the distribution and abundance of sensitive amphibians as well as other members of the aquatic/riparian community such as garter snakes, macroinvertebrates, and zooplankton.  Planned research on other at-risk species will strive to identify analogous relationships in meadow and lower elevation aquatic ecosystems, with a focus on studying a variety of alternative land management strategies.  Research has also addressed response of watershed elements to natural and human-induced (prescribed fire and timber harvest) environmental changes.  Ongoing research in the Kings River Experimental Watershed is quantifying the variability of invertebrate algae communities in southern Sierra Nevada headwater streams subject to experimental treatments.   

· Document the composition and variability of stream algae and benthic invertebrates in the southern Sierra Nevada.

· Investigate the direct and indirect effects of prescribed fire and mechanical treatment, separately and in combination, on physical, chemical, and biological components of headwater streams.

· The effects of introduced trout on the native aquatic biota of the Sierra Nevada.

· Biogeographic analysis of the status and potential causal factors in decline of the foothill yellow-legged frog.

· Direct and indirect effects of a range of livestock grazing methods on willow flycatchers and their habitat in the Sierra Nevada.  (proposed)

· Retrospective study of the biological effects of fire in riparian areas of Sierra Nevada forests. (proposed)

· Avian population and community responses to different riparian buffer widths and adjacent fuels treatments on the Plumas and Lassen National Forests. (proposed)

· Retrospective or experimental study of the effects of fire exclusion on habitat and species populations. (proposed)

Development of Conservation and Restoration Techniques and Strategies

Best methods for managing, conserving, and, where necessary, restoring the structure, composition, function, and connectivity of aquatic, riparian, and wetland ecosystem will be researched and developed.  

Recent analyses of the high elevation lake survey data examined the resistance and resilience (i.e. the degree to and the rate at which a system returns to its previous configuration once the perturbation is removed) of the alpine communities, once fish were removed.  Faunal assemblages in the study lakes had low resistance to fish introductions, but in general showed high resilience once fish were removed.  These analyses provide an encouraging indication that the systems will recover with some small changes in fisheries management.  Planned research will focus on developing effective conservation and restoration techniques for species at risk in lower elevation aquatic systems as well as riparian and meadow systems. 

· Mountain yellow-legged frog translocation studies.
· Habitat models for Forest Service sensitive amphibian species of the Sierra Nevada.
· Development of models for selecting source populations and target locations for reintroduction of the foothill yellow-legged frog.
Issue 3.   
Ecosystem Pattern and Process
Research is needed on biological and physical processes that shape Sierra Nevada ecosystems, including fire, disease, succession, insects, and climate change.  Ecosystem function, structure and composition are dynamically linked and strongly affected by disturbance and ecological variation.  Our research focuses on the dynamics of ecosystem patterns across a range of temporal and spatial scales, and what these dynamic patterns reveal about the function and status of the ecological community.  Ecosystem function is conditioned by genetic and evolutionary factors of the interacting species, species pattern and structure, characteristics of the physical and chemical environment, and changing climates over time.  Much of the research in this area cuts across disciplines including physiology, biogeochemistry, genetics, community and landscape ecology, silviculture, biogeography, Quaternary sciences, and ecosystem analysis.  Our approach is predicated on the belief that ecosystem pattern and process is an integration of constituent mechanisms that should not be studied in isolation.  Writing on “Pattern and Process in the Plant Community” in 1947, A.S. Watt cited a quote still appropriate to ecosystem research in the 21st century: “T.S. Eliot said of Shakespeare’s work: ‘we must know all of it in order to know any of it’”.  While this is not possible in ecology it is our goal to increase our understanding in significant ways.  Our research is focused around the following five areas:   Evolution, biogeography, and climate change; tree life history  process and pattern; spatial and temporal variation in ecosystems; landscape and watershed processes; and disturbance effects on vegetation structure and function.

Evolution, Biogeography and Climate Change

Ecosystems at any one time represent the cumulative histories of biota and their physical environments at multiple timescales.  Quaternary and evolutionary sciences emphasize the central role of temporal variation and the complex interaction of processes that influence ecosystems on interannual, decadal, century, and millennial scales.  Climate change is a key force of change and a central architect of vegetation structure and function.  Understanding the nature and magnitude of past change contributes to assessing current ecosystems and guides strategies for ecologically based management and restoration.  Determining future changes in climate and its impacts on ecosystems as a result of global warming is imperative for prospective land management and conservation.  Integrating the intensifying footprint of humans on dynamic landscapes becomes a significant science and policy challenge.  Research in this area focuses on the nature and magnitude of past, current, and future climate changes in the Sierra Nevada and areas of similar climate and on the evolutionary and biogeographic responses of vegetation to changing climates and related ecological processes.  Current research projects include studies that: 1) emphasize genetic and ecological responses of conifer populations at upper montane and treeline communities in the eastern Sierra Nevada and western Great Basin to late Holocene (last 10,000 yr) climate change, 2) investigate ecological responses of vegetation in montane environments of the Mediterranean climate region of northern California and southwestern Oregon to changes in climate and fire regimes during the late Holocene, and implications to conservation and land management.

· Climate change and vegetation response in the Sierra Nevada.
· Quaternary biogeography of oaks in the California floristic province.
· Sensitivity of Klamath forests to long-term changes in climate and disturbance regimes. 
· Multi-century, multi-scale analysis of fire regimes and climate variability in northern California.
· Holocene fire, vegetation, and climate history of the mountains of northern California and southwestern Oregon
Anticipated are two major program developments focused on integrating information about climate change into conservation, land management, and policy in the Sierra Nevada.  

· Climate change impacts in the Sierra Nevada:  An interdisciplinary assessment of potential consequences of climate variability and opportunities for adaptation.

· WESTMONT; A consortium for integrated research, monitoring, and policy implications of climate variability in western mountain regions.

Tree Life History, Process and Pattern

Dying and dead trees are important components of a functioning forest as they support essential ecosystem processes such as wood decomposition. The demise of live trees provides openings in the forest canopy that afford light and space for establishment of forbs, grasses, shrubs, and eventually trees. Dying and dead trees also provide habitat for species essential in the decomposition processes that convert vegetation back into nutrients, as well as for species which create habitat (e.g., creation of cavities that may be used by a variety of species requiring cavities but unable to create their own). A better understanding of the constituents, interactions, and processes is essential to the conservation and management of forests. Research on this topic includes work on the spatial and temporal dynamics of dying and dead trees, mortality of trees related to prescribed burns, deterioration characteristics of trees dying from different causes, timing of insect responses to snag decay class, and interactions among insects associated with tree mortality and wood decay, and predatory insects and birds. 

· Bird use of snags in eastside pine forests.
· Snag demography in eastside pine forests.
· Pattern of snag decay and insect/bird use to girdled and bark beetle killed trees.
· Response of trees to prescribed fire & pattern of decay of snags resulting from prescribed fire.

· Decay of snags resulting from wildfire in Big Creek, Sierra National Forest.
· Woodpecker associations with stage of snag decay.
· Bird foraging effectiveness on scolytus and secondary wood borers in fire killed conifers
Spatial and Temporal Variation in Ecosystems

Ecosystems are constantly changing and their development is rarely directional toward a climax condition.  Ecology now recognizes the dynamic nature of natural communities and the hierarchy of scales structuring community processes.  Understanding the scale and flux of these changes is instrumental to effective conservation and management of Sierra Nevada forests.  Research in this area focuses on identifying the scale at which particular ecosystem processes operate, and how ecosystem attributes change through time.  This includes work on determining the grain or patch dynamics that structure vegetation pattern, the scale of disturbance and successional processes in forest landscapes, and the nature and duration of temporal changes in forest structure and composition.

· Forest pattern and structure.

· Temporal changes of fire spatial patterns: influence on landscape mosaics (emerging properties from Cascade, Klamath, and Sierra Nevada landscapes). 

· Modeling spatial and temporal fire regime patterns for designing effective short- and long-term management strategies in forests of historically frequent, low-moderate-intensity fires: integrating fire, wildlife, watershed, and other resource objectives (proposed – to be based upon above emerging properties).

· Long-term fire regimes and their influence on landscape dynamics of the Blacks Mountain Experimental Forest. 

· Fire history of the Little Horse Peak area, Goosenest Adaptive Management Area.

·  SEQ CHAPTER \h \r 1Jeffrey pine-mixed conifer fire history and forest structure with and without fire suppression and harvesting (comparison of forests of northern Sierra Nevada with those of Sierra San Pedro Martir, Baja California, Mexico).

· Fire regimes of forests in the Peninsular and Transverse Ranges of southern California.

Landscape and Watershed Processes

Landscape ecologists seek to better understand the relationships between landscape structure and ecosystem processes at various spatial scales. We use the word structure to refer to the spatial relationships of ecosystem characteristics such as vegetation, animal distributions, and soil types. Processes or function refers to the interactions--that is, the flow of energy, materials, and organisms--between the spatial elements. Measures of landscape structure are necessary to monitor change and assess risks to ecological resources. Current research projects emphasize the spatial relationships of wildlife and forest structural characteristics (e.g., tree size, canopy cover, and vertical diversity) from remotely sensed data. The Kings River Sustainable Forest Ecosystem Project seeks to quantify the effects of prescribed fire and uneven-age, small group selection harvesting as management approaches to restore historic forest condition. Within this Project, the Kings River Experimental Watershed is being developed to quantify the variability of stream sediment loads, flow, nutrient concentrations, temperature, and invertebrate communities in southern Sierra Nevada streams. Streams serve as integrators of terrestrial landscape characteristics thus the type and pattern of geology, soil, and vegetation on the landscape is critical for understanding watershed processes and stream responses. We are also developing spatially explicit disturbance histories (fire, harvesting, grazing, Native American practices) to help understand landscape and watershed processes within our research areas.

· Kings River Sustainable Forest Ecosystem Project
· Kings River Experimental Watershed
· Spatial databases of disturbance history (fire, timber harvesting, grazing, Native American land management practices)
Disturbance Effects on Vegetation Pattern, Structure and Function

For many forest communities, periodic disturbance is a defining influence on ecosystem function. Within the last century, the type, interval and intensity of forest disturbance have been dramatically altered by an increasing human population and its demands on natural resources.  Plants establish a scaffold of structure and composition that influence most ecological processes. Disturbance-induced changes in the size, diversity and distribution of a plant community can have cascading effects on microclimate, soil conditions, and wildlife habitat, triggering functional responses that mitigate or exacerbate disturbance effects. In the western U.S., fire suppression and timber harvest have significantly altered forest ecosystems, yet we have only a rudimentary understanding of the consequences of this change, largely from independent studies of a forest’s biotic components. Research in this area focuses on integrated ecosystem studies of forest structural and functional response to fire and thinning restoration treatments. 

· The response of aspen to an intense and fast moving wildfire and the effect of aspen stand on adjacent conifers.
· Assessing the influence of past management activities on patterns of wildfire severity (proposed continuation - Cone Fire [September 2002], Blacks Mountain Experimental Forest).
Issue 4.   
Socioeconomics and Institutions

Research is needed on a broad range of social, economic and institutional factors that affect landscapes and land use decisions in the Sierra Nevada.  Rapidly changing demographics and economic dynamics in California and the West are impacting patterns of land use and demands for services on Sierran landscapes.  Demographic and political profiles are important to anticipating the values, perceptions and beliefs held by constituents as they participate in the policy and decision making process.  Additionally, patterns of private sector consumption and investment influence public land and resource management.  

Values not reflected in traditional markets increasingly drive investment, consumption and public expectations.  Historic commodity values are competing with recreational and amenity values, as well as with other poorly measured ecosystem services, in the allocation of increasingly scarce resources.  Better research is required on the methods and applications for the valuation of non-market ecosystem services.  As these methods improve, so will our ability to track ways that public expectations influence long-term strategic planning processes for federal lands.  

Institutional capacities to articulate problems, participate in strategic planning and investment, and influence public land and resources decision-making are highly variable across jurisdictions and geography.  Global capital investment patterns intersect local and regional land use decisions in ways poorly understood by current methods of economic analysis.   

Areas of research emphasis include:

Governance and decision-making strategies

People make decisions and participate in decision making based on a broad range of expectations, beliefs and perceptions.  A growing population with an increasing sense of entitlement to diverse services and amenities characterizes a large portion of the Sierran region.  The nature of decision making is changing to some degree in response to a more diverse, more highly educated and more analytically sophisticated population living in or near the Sierra Nevada.  Moreover, cultural and spiritual values about land, nature and resource conservation increasingly drive policy formulation and decision making.  Research that brings disciplines of policy analysis, panel surveys, sociology and political science to bear on decision-making strategies will help public and private interests to better understand successes and failures in governance and decision making.

· Establishment, evolution and performance of the “resource advisory committees” established under The Secure Rural School and Community Self-Determination Act of 2000.
· The effects of attitudes, beliefs and perceptions among policy participants on formal decision-making strategies.
· Institutional and policy dimensions of adaptive management.
Economic and non-market value trends 

Amenity values appear to be driving changes in economic development and land use planning in a large portion of the Sierra Nevada.  The desire to live and work in more attractive and healthier environments is purported to be a major influence on exurbanizing development strategies.  Economic analysis, including experimental methodologies for establishing non-market values, is required to better understand the mechanisms by which values are or are not captured in value-added economic activities.  Several methods are appropriate, including contingent valuation method (CVM) in non-market amenity capture, hedonic pricing in real estate markets, travel cost analysis in recreational markets, locational premiums (i.e., “second paycheck”) in employment decisions and other methods of monetizing values.  While monetization of ecosystem services is still highly controversial, and not recommended for many values, further research will help to establish appropriate methods and potential roles for economic analysis in decision-making processes.  Research in this subarea will focus on measurable economic indicators of changes in employment, investment and public spending as affected by natural resources stewardship and commercial activities.

· Amenity and resource values at the landscape scale.
· “Public markets” methodologies applied to competition for resources at local, regional and global scales. 
· Understanding “public goods” in the context of renewable energy and biomass utilization.
Institutional capacities and integrated strategic policy analysis

Today’s land use and conservation decisions will have long-term effects on future options.  This subarea of research focuses on methods developed to understand how policy, institutions and business processes affect decision outcomes.  It is interdisciplinary and integrative by design, linking quantitative and qualitative methods to anticipate scenarios of change that may occur as humans interact with the landscape.  

· Institutional capacities and policy constraints affecting development and utilization of biobased products. 
· Institutional capacities for local watershed investment and management.
Allocation of Scientist Resources Among Issue Areas

The research staff of this Research Unit is involved in multi-disciplinary work and thus allocation of resources strictly to one or another Issue Area is not expected.  Most of the scientists in this unit cross over from one Issue Area to another, depending on their specific research project.  Nevertheless the approximate or average annual allocation of Scientist Years, by Issue Area, is presented in the table below.  This reflects current staff capabilities; additional expertise is envisioned to address the full array of task discussed above.

	
	Terrestrial Ecology
	Aquatic Ecology
	Ecosystem Pattern and Process
	Socio-economics and Institutions

	Scientist Year
	3.5
	1.5
	4.0
	1.0


APPROACHES TO RESEARCH, DEVELOPMENT AND APPLICATIONS:

Our scientists will endeavor to provide leadership and participation in regional, national, and international consortia dedicated to scientific research in the Sierra Nevada.  Better knowledge about the nature and scope of the scientific issues in this region is expected to improve our understanding of ecological interactions within forest ecosystems, to provide high quality scientific information to manage resources (e.g., multiple forest values, water quality, and amenity resources), to help define ecologically and socially sustainable management practices, to establish scientifically defensible limits to management practices to ensure viability of species indigenous to the Sierra, and to anticipate changes in forest ecosystems.  This knowledge will provide a scientific basis for understanding ecosystem composition, process, and function within this region and how this compares with similar and contrasting areas around the world.  In conjunction with this basic scientific knowledge we will generate new information that will contribute to managing and sustaining forest resources now and in the future. 

The emphasis of this Research Work Unit will be to address issues at multiple hierarchical levels of biological organization in the Sierra Nevada; the landscape and ecosystem, the community level, and the population level as well as multiple temporal scales. The nature of this work requires the full compliment of descriptive, retrospective, and experimental research.  Fundamental knowledge as well as problems related to land management activities present the information needs that this unit will address directly and in collaboration with management units of the National Forest System.  This Research Unit will work directly with the Region 5 Regional monitoring program for the Sierra Nevada Forest Plan Amendment to implement the elements of the program.  Sampling designs for “status and change” monitoring requirements and hypothesis testing of key “cause and effect” questions will be a shared responsibility, with PSW scientists taking the lead in devising the sampling schemes and analyzing the results of the hypothesis testing work.  PSW scientists will also take the lead in designing and executing the research needed to address the key information gaps identified in the Adaptive Management Strategy.  

This research unit will also seek opportunities to collaborate with other scientific activities within the ecoregion and other ecologically similar regions.  The details described below are intended to illustrate the nature of the issues within each of the four basic issue areas that this research unit would endeavor to address.  This is intended to provide an idea of the research thrust of this unit but not to be limiting in the specific kinds of questions that would fall under the focus of this new research unit.  Aspects of many of these questions are inter-related to questions within and among the four basic issues areas and ultimately we expect that the lines of research pursued will foster interdisciplinary approaches that include elements from a variety of questions listed below as well as other issues not mentioned here.       

We plan to use these four areas of research emphasis as a means of organizing this unit into teams.  Each of the four teams will include a number of principal investigators and associated staff.  However, the integrated nature of this Unit and the work we do necessitates that each member of any given team work closely with other teams and in fact be associated with the work in other team areas.

An important focus of this unit will be the communication and integration of results for purposes of management application and scientific collaboration.  The Sierra Nevada Research Center performs technology transfer and public outreach in several ways: development or evaluation of instruments and techniques, direct interaction with the public, resource managers, and written or otherwise published materials.  Research may develop or evaluate certain instruments or techniques with regard to a specific Forest Service need. If the research is considered successful, then the implementation process would likely move to the National Forest System, a Technology Center, or other organization focused on the development and distribution of such technologies.  Examples of this type of research include the evaluation of radar and laser altimetry to monitor forest structure in the Sierra Nevada, development and testing of satellite linked radio tracking transmitters, development of management strategies that improve the integration of resource concerns and fire management, and development of approaches to improve the quality and accuracy of vegetation information and projections of wildlife responses to vegetation change. 

Organized field trips or workshops to disseminate research results and allow for interactive discussion with the public are important activities for a variety of the Center’s projects including the following experiments: Kings River Sustainable Forest Ecosystem Project, the Blacks Mountain Interdisciplinary Ecological Research Project, the National Fire/Fire Surrogate study, and the Little Horse Peak project in the Goosenest Adaptive Management Area Project. In recent years field trips and workshops were held for congressional and forest user groups, the television and print media, foreign scientific delegations (including one from China), local historical societies, and a variety of groups from federal land management agencies. Members of the Center also participate in a variety of external workshops, field trips, and public and scientific meetings to share the knowledge they have acquired. The Center also provides technology transfer to promising students as well as teachers through venues including The California State University Fresno Research Methodology Program and the University of California Extension Forestry Institute for Teachers program; Center professionals also share their knowledge with students at  educational institutions upon request. Publications transfer technology of the Center through outlets including scientific journals, proceedings and scientific reports published through the Pacific Southwest Research Station, books and book chapters, and various other publications.
We intend to accomplish Outreach through a variety of mechanisms:

· Publications.  A variety of venues are anticipated including the highest quality scientific journals.

· Web site.  We have built a web site for this unit that includes introductory information, summaries of research efforts, access to results of research, staff background and other relevant information.  We intend to maximize use of web sites for updated communication.

· Fact sheets.  We plan to develop one page “fact sheets” on each of our active projects as a concise means of informing interested parties on the essence of each of our active research projects.  These are now available over the web and as hard copies.

· Periodic symposia/meetings.  All scientists in this Center will participate in local, regional, national, and international meetings.  We intend to organize meetings or workshops that focus on our research results by issue or geographic region.  A first major effort is the Sierra Nevada Science Symposium, held October 7-10 at North Lake Tahoe, California (http://danr.ucop.edu/wrc/snssweb/snss.html)

· Coordination with Forest supervisors, their staffs, and other interested parties.

Environmental Analysis Considerations.  Conducting and documenting environmental analysis of proposed research will be coordinated with National Forest System management and personnel.  If an environmental assessment is needed, this Center will work with the appropriate National Forest and/or Ranger District to develop the proposed action.  The National Forest System will perform the needed NEPA documentation and actions.

Research Work Unit Description 


