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Elliott State Research Forest
Research Charter & Experimental Design
Prepared by the Exploratory Committee for the Elliott State Research Forest. The committee
consists of ten members from College faculty, staff, and outside the University representing a
variety of scientific fields including forest biological, physical, and social sciences. By bracketing
perspectives on the committee such as; thought leaders and appliers, those with global and
local experiences, focused researchers and educators we are maximizing participation and
broadening the dialogue in the College and beyond.
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Foreword
Forests are integral for the health and wellbeing of humanity, as well as to the
conservation of biodiversity and ecosystem functions and services. With increasing global
demand for forest products and with influences from a changing climate, it will be critical to
find constructive ways to provide these essential resources without compromising global forest
biodiversity, carbon sequestration, and ecosystem health. We propose that the Elliott State
Research Forest (ESRF) be a center – both in Oregon and worldwide – for sustainable forestry
using the scientific method.
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Figure 1. Diagram of the process and content of the Research Charter for the Elliott State
Research Forest.
Two major alternatives have been put forth to minimize tradeoffs between timber
production and ecosystem health. First, extensive management attempts to mimic natural
disturbances using adaptive silviculture regeneration techniques such as retention harvests.
However, such ecologial approaches tend to have less timber production per unit area, and
thus require a higher proportion of the landscape to meet fiber demand. Alternatively, others
suggest conserving portions of forest in strict reserves, while using intensive forest
management such as even age regeneration harvests and plantations to generate the necessary
wood supply on a smaller area in comparison to extensive management. There are a variety of
intermediate options that vary the proportions of reserve, intensive management and
extensive management in the landscape and can be encompassed into a TRIAD design. The
overarching objective of the ESRF will be to provide the first landscape-scale experimental tests
of such strategies for producing timber products while minimizing risk to forest ecosystem
services.
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Research Charter Introduction
“The ultimate goal of the research programs at the OSU College of Forestry is to provide
innovative approaches to enhancing people’s lives while also improving the health of our lands,
businesses, and vital ecosystems, and to do so collaboratively with active involvement of
multiple partners with different perspectives.” -OSU Institute for Working Forest Landscapes,
2013, pg. 1.
The Elliott State Research Forest would become an integral part of realizing this vision. This
Research Charter is intended to guide the design and implementation of research on the Elliott
forest over time, and in doing so ensures that these important tenants of the Institute are
honored. Work on the Charter will progress until all of the components are fully described so
that it will guide governance and remain fundamental to management of the forest into the
future.
Collaborative Approach
The collaborative component of this research plan to date has incorporated input from local
citizens and other stakeholders from public listening sessions, focus groups, the Department of
State Lands Advisory Committee, and information received in discussions with the local tribes.
We incorporated this information into our overarching research theme, desired outcomes, the
selection of a diverse set of treatments and need to have specific research questions that could
be tested under these sets of treatments. We are continuing to receive input and as this
research plan is still a draft document, we fully expect to incorporate additional input by
engaging constituencies in discussions with the Exploratory Committee about key areas for
research inquiry into the future. We will have continued collaboration on subsequent drafts of
the experimental design, implementation and monitoring.
1. Guiding Principles for Research
Guiding principles are the foundation for establishing a long-term research program that
remains focused and relevant to the overarching vision set forth by the Oregon State Land
Board. In December 2018, the Oregon State Land Board directed the Oregon Department of
State Lands (DSL) to work collaboratively with Oregon State University (OSU) to develop a plan
for transforming the Elliott State Forest into a research forest. A successful plan will be
consistent with the Land Board vision for the forest, which includes:
•
•

•
•

Keeping the forest publicly owned with public access
Decoupling the forest from the Common School Fund, compensating the school fund
for the forest and releasing the forest from its obligation to generate revenue for
schools
Continuing habitat conservation planning to protect species and allow for harvest
Providing for multiple forest benefits, including recreation, education, and working
forest research
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An Elliott State Research Forest program must rise to the true potential associated with the size
and complexity of the Elliott by ensuring that it fosters research that is enduring across
generations, takes advantage of the forest’s size, landscape, and habitat characteristics, and is
highly relevant to Oregon and beyond. Research initiatives executed on the forest must
collectively support a unifying question so that the collective work of different research program
initiatives will collectively contribute to a greater body of work over time.
Principle 1: Research: The Elliott State Research Forest will be managed to advance and sustain
science-based research that does not introduce statistical bias. All management objectives
related to fulfilling other public values as well as revenue generation on the forest will be
accomplished within a research first context. Fundamental to this vision for a research forest is
the use of unbiased locations of treatments and controls, adequate unit size to avoid edgerelated influences, manipulative experimentation to understand the processes controlling the
response, and sufficient longitudinal observations to assess both short- and long-term
response. The statistical analysis will attempt to further improve the comparability of
treatments, e.g., through analysis of covariance.
Principle 2: Enduring: The
.
overarching research question
for the Elliott State Research
Forest should aim to remain
relevant across many years,
generations, and social,
economic and environmental
contexts. Though research
programs and projects on the
Elliott may address more
immediate challenges and
current needs, the greater arc of
the research will take advantage
of the University’s tenure and
consequent stability and
mission-based research focus as
Figure 2. Areas of many key research forests relative to the Elliott
a Land Grant Institution. Longterm monitoring and adaptation State Research Forest
will be incorporated to
determine if it is possible to
sustain a system-based approach to exploring the integration of plantations, forest reserves,
aquatic and riparian ecosystems, and actively managed multiple-strata forests through time.
Designed treatment protocols will sustain ecological function and biota by retaining valuable
biological legacies that represent complex early successional through late-successional
attributes.
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Principle 3: At Scale: An overarching
Elliott State Research Forest
research question, research design, and
Age Structure
long-term monitoring on the Elliott
should leverage the unique opportunity
the forest offers for experiments at
2020 Age Structure
large spatial and long temporal scales.
LTE65
While different research may be
GT65
conducted on different areas within the
Elliott, the entirety of the Elliott should
advance knowledge under an
overarching research question. Most
importantly, the size of the ESRF
(Figure 2) will enable us to explore and
quantify the synergies and tradeoffs
associated with different arrangements
Figure 3. Two age classes dominate the Elliott State Research
of treatments at a landscape scale
Forest. The GT65 are stands greater than age 65 up to 180 years
through time. We can Experimentally
and primarily a product of past fires or other disturbances. The
LT60 are less than age 60 years and primarily dense plantations
test the ability to emulate the natural
of Douglas-fir established using clear cutting.
range of natural disturbances that were
historically typical of the Oregon Coast
Range (and natural disturbances that may not have analogs in the past). This is made possible
by adjusting patch sizes with internal heterogeneity, and associated habitat (e.g., complex early
seral, snags, large down wood). Apply research treatments across a large enough area to better
understand the impacts of crucial landscape attributes such as fragmentation, connectivity, and
juxtaposition on ecosystem impacts. Maintain these experimental treatments through time to
observe the full suite of outcomes, including impacts on nutrients, wildlife, fish, aesthetics, and
cultural values.
Principle 4: Tailored to the Landscape: The overarching research question will guide the
research design and will be tailored to the Elliott based on existing biological, physical, social,
and economic conditions (Figure 3). Research treatments will represent and reflect the diverse
age class and disturbance history of the forest, and to the maximum extent possible, utilize
previously managed stands. The experimental design needs to be tailored to ensure that
research on the Elliott takes full advantage of the forest’s capacity to provide knowledge while
addressing research themes that are highly relevant beyond the borders of the Elliott, Oregon,
or even North America.
Principle 5: Practical, Relevant, and Collaborative: The Land Grant mission of Oregon State
University and the history of the Elliott as a public forest require that research conducted on
the forest be relevant to forest management issues and challenges facing Oregonians. Setting
the objectives of a research program as it grows over time will require active engagement of a
cross-section of stakeholders who work closely with the University to ensure that this publicly
owned research forest continues to serve the public with credible, relevant and timely science.
We will actively engage and collaborate with the greater research community and a cross5

section of stakeholders to ensure the research treatments achieve desired goals of the ESRF
and are based on sufficient data to design appropriate experimental protocols.
2. Overarching Research Theme
Synergies and tradeoffs for conservation, production, and livelihood objectives on a forested
landscape within a changing world.
The overarching research theme is the umbrella under which different research areas and
program initiatives reside. Research conducted under this broader inquiry should meet the
guiding research principles while addressing the desired outcomes.
3. Desired Outcomes
These are the outcomes that an Elliott State Research Forest will support and achieve over time
as part of the Institute for Working Forest Landscapes. In doing so, these outcomes will set the
context for linking together a diverse research program framed around the overarching research
question to yield prominent, relevant and rigorous science.
Specific to the Overarching Research Question:
•

•

•
•
•

Successfully install a landscape level research platform on the Elliott State Research Forest
(ESRF) that uses a systems-based approach to investigate the integration of intensively
managed forests, forest reserves, dynamically managed complex forests and the aquatic
and riparian ecosystems that flow within them.
Being able to answer a long-standing question; given the societal need for a determined
volume of wood supply, what is the best combination, in amount and spatial arrangement,
of reserves, intensive and extensive (complex) forestry (at the landscape-level) to supply
wood while maintaining water quality, biodiversity, human needs and other forest
ecosystem services.
An experimental design that is robust enough that natural disturbances will not disrupt the
long-term goals. We fully expect disturbance to be an integral part of the design.
A research platform that is capable of incorporating a wide variety of research that varies in
spatial and temporal scales.
A nested set of experiments capable of producing data sufficient in time and space to prove
or disprove hypotheses arising from our research question.

Overall
• Increase Public Trust in Active Management of Public and Private Forest Lands. Restoring
broad scale public understanding and trust entails more than compliance with existing laws.
It requires proactive, transparent, and collaborative land management so that multiple
interests are vested in the outcomes sought.
• Improve the Health of Rural Economies, Communities, and Citizens. The economic base
and future opportunities of rural communities can be strengthened by a more diverse
economy that is interwoven with a fully functioning working landscape -- one that
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•

•

integrates production of merchantable timber with restoration activities, ecosystem
services, conservation and recreation/tourism-based markets.
Increase the Competitiveness of Oregon’s Private Landowners and Businesses. Capitalizing
on the true potential for our westside private forests to compete in expanding world
markets for value-added products will require driving innovation at all stages of forest land
management from seed stock to harvest methods.
Enhance Ecosystem Health with a Landscape Approach. Implementing and studying a
landscape scale approach to forestland management based on partnership and
collaboration creates an opportunity to understand and achieve meaningful management
practices, conservation approaches, achieving desired wood yields and placing importance
on alternative values as well. These collaborative opportunities cannot be accomplished
without understanding the implications of alternative management decisions that do not
account for factors of ecological health importance.

4. Experimental Design Introduction
Research conducted under this broader inquiry should meet the guiding research principles;
science-based, enduring, at scale, tailored, and relevant while addressing the desired outcome
of understanding synergies and tradeoffs of conservation, production and livelihood
objectives on a forested landscape within a changing world.
Approach
Our goal is to investigate promoting biodiversity, ecosystem processes, and ecosystem services
whileachieving a given fiber supply using exsisting and novel land management strategies. As
our research framework for this investigation, we will use a Triad design. The triad design is a
triangle with its endpoints being reserve, intensive and extensive stand management practices
applied in varying proportions. The endpoints are structured under the premise that as you
intensify management, you are able to increase the amount of land in reserve, while
maintaining a stable output of products or values. Extensive stand management, where
multiple ecosystem service objectives are met, with no separate lands set aside as reserves. As
contrasted by a dichotomy of intensively managed lands for wood production coupled one to
one with reserves. The larger amount of intensively managed land would equate to a larger
amount of reserves. Within the triad design will integrate a set of riarian conservation areas
(RCA) that play a key role in integrating the aquatic and terrestrial ecosystem management.
a. The goal of reserve research treatments being very limited intervention and management
with initial treatments focused on restoration and enhancing conservation values in the
prior plantation areas then transitioning towards no further harvests. In cultivating natual
forest successional processes, any thinning would be done for ecological purposes on stands
that have regenerated following logging. Natural processes would be unmanaged and
allowed to create disturbances and seral stages (with the exception of fire).
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b. The goal of intensive experimental treatments being to maximize wood productivity per
acre. Research treatments in these forests will allow us to investigate management options
that primarily emphasize the production of wood fiber at rotations of 60 years or longer. At
the same time, we can assess methods to reduce the impact of this harvest regime on other
attributes such as biodiversity, habitat, carbon cycling, recreation, and rural well-being.
c. The goal of the “extensive” experimental treatments will be to explore the
implementation of a new set of alternatives to intensive plantation management and
unmanaged reserves. Research on “extensive” alternatives will aim to accomplish diverse
forest characteristics to meet a broad set of objectives and ecosystem services. This will be
done by retaining structural complexity while ensuring conditions exist to obtain
regeneration and sustain the complex forest structure through time.
d. The goal of the riparian conservation areas: The aquatic and riparian conservation
component of the system-based research strategy will rely on a set of designated RCAs.
These RCAs design will maintain and restore vital ecological processes that influence the
aquatic ecosystem in the Intensively managed and Extensively managed treatments
Sub Watershed Catchments
Sharing
Triad-E
Triad-I
Sparing
The experimental unit of
2
measure will be sub watersheds
60%
400 to 2000 acres in size. The 66
20%
sub watersheds in the Elliott
20%
State Research Forest are
designated to be in either the
Conservation Research
Watersheds (CRW) or
Intensive (I)
Extensive (E)
Reserves (R)
Management Research
Watersheds (MRW), (Figure 5)
Figure 4. Four experimental treatments that will be applied at the sub
with over 9,000 acres inp= partial watershed level in the Elliott State Research Forest. All of the sub
watersheds that were either less watersheds (400-2000ac) in the Multiple Research Watersheds will receive
one of these four treatments. Note that these are sample proportions, not
than 400 acres or not full
spatial layout. The treatments are designed to have a roughly equal yield of
contained within the ESRF. Sub
wood supply using different combinations of reserves, extensive and
watersheds were chosen to give intensive forest management, with the assumption that extensive has half
the productivity of intensive.
us defined boundaries (ridges)
and the ability to use water as an integrator of treatment effects. With 40 sub watersheds, we
could have approximately 10 replicates per treatment level. Forty watersheds that are wholly
contained within the MRW will receive the varying treatments outlined in Figure 4. The sizes of
the individual reserves will range from 80-1000 acres, depending on the percentage of the sub
watershed in reserve, the spatial arrangements of
the reserves and size of sub watershed. We assessed the level of prior forest management in
each sub watershed by looking at stand age. Since the first logging started circa 1955, we
concluded any stand younger (based on the 2020 inventory) than this was a result of harvest
including disturbance and salvage. Stands older than this are
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primarily a product of stand replacing fires. Overall, about 50% of the Elliott State Forest has
had a regeneration harvest in the 65 years preceding the 2014 inventory. The percentages of
the individual sub watersheds in the MRW that are less than 65 years old range from 19% to
98%.
• Extensive or treatment 1: 100% extensive stand management across the entire sub
watershed.
• Triad-E or treatment 2: 60% of the sub basin acreage in extensive, 20% intensive and
20% reserve stand management.
• Triad-I or treatment 3: 20% of the sub basin acreage in extensive 40% intensive and 40%
reserve stand management.
• Intensive or treatment 4: 50% of the sub basin acreage in intensive and 50% reserve
stand management.

Fig. 3 Sub-watersheds of the Elliott State Research Forest color coded by classification into the
Conservation Research Watersheds (CRW) and Management Research Watersheds (MRW)
and color coded by stand age greater than 65 years (GT65) and less than 65 years
(LTE65). Uncolored regions indicate this portion of watershed is not part of the proposed
Elliott State Research Forest.
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Scope of inference
In the strictest sense, the scope of inference for any statistical results based on the proposed
design will encompass only these particular subwatersheds in the Elliott State Research Forest.
However, by using manipulative experiments and conducting scientific research to understand
mechanisms controlling responses – the work will be generalizable beyond the scope of the
Elliott especially if they are contributing to a process model or other modeling framework. In
addition, there is no reason to believe that observed relationships between different forest
management approaches and ecosystem processes and services will be relevant only to the
exact conditions that exist in the Elliott State Research Forest. Given this, inference of many
results can be extended at least to places with similar forest structure in the same region. There
is also interest in mirroring this research design in other locations in tropical and temperate
regions. With this commitment and potential for replicates beyond the Elliott, the scope of
inference will broaden significantly.
Summary
Using this approach, future generations can ask and answer what, in times of rapid change, are
the most effective means of ensuring biodiversity, ecosystem processes, and ecosystem services
are sustained while achieving a sustainable wood supply? The fundamental aspiration for an
ESFR is to have an experimental design that is broadly applicable, capable of testing basic
knowledge, answering why and how, be based on experimentation, and developing and
deploying solutions all while maintaining the capability of addressing the current and next
generation of forest-related research and policy questions. We believe we are well positioned
to achieve these ideals.
5. Thematic Research Areas
Thematic areas define the boundaries for which individual research program initiatives can nest
within the overall research theme. These areas describe the “playing field” that collectively
defines how research on the forest will support the big, overarching research question. While
the thematic areas may evolve and change over time, in respects to the context of adaptive
capacity and governance, they are intended to function as guideposts to ensure focus and
continuity of research programs in service of the long-term goals of the forest. The thematic
areas are intended to provide opportunities for nested sets of research activities, including
short-term studies of specific research questions that are compatible with the research design.
An initial set of thematic research areas are being identified and developed as the Research
Charter is discussed and finalized with input from stakeholders both internal and external to
the College of Forestry. The following areas have already been highlighted in initial
conversations:
1. Biodiversity and At-Risk Species: As the Elliott contains a number of potentially at-risk
and sensitive species, research needs to address the most pressing of issues associated
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2.

3.

4.

5.

6.
7.

with sustaining and enhancing terrestrial and aquatic species in the context of managed
forested landscapes.
Climate Change Adaptation: Forest and ecosystem health related to climate change
impacts; research to identify potential suite of management approaches to help
mitigate impacts with a goal of forest resiliency and reduced vulnerability.
Natural and Human-Caused Disturbance: Disturbances such as landslides, debris flows,
fires, different types of harvest regimes and recreation all play a crucial role in forested
landscapes. The Elliott has and will continue to be the site of significant disturbances –
whether natural or human-caused. Research conducted on the forest will be tailored to
account for this important opportunity.
Structure: The Elliott has demonstrated inherent potential for older, larger trees to
dominate as well as complex early seral that can potentially dominate the northwest
forests associated with our region. Research will explore management options that
provide for a variety of stand structures, including late-successional conditions, and
associated range of biodiversity, wood products and ecosystem services
Water Quantity and Quality in Relation to Forest Management: The Elliott provides
excellent opportunities to develop better scientific understanding of the effects and
biological responses of natural and human-caused disturbances in forest landscapes on
water quality and quantity.
Landscape and Scale Issues. Opportunities to investigate the role of adjacency (sourcesink relationship), fragmentation, and connectivity.
Socio-economic and cultural impacts Opportunities to investigate the human
dimensions of a triad dichotomy. A massive opportunity given to study community
engagement and collaborative governance.

6. Programs and Projects
Although the unifying ‘grand vision’ for the Elliott is the question of how to meet society’s wood
demands while maintaining biodiversity, carbon sequestration and other socio- ecosystem processes,
there are numerous opportunities for stand level research and other types of research on an ESRF.
A list of potential examples of the types of short term and long term research project, questions and
collaborations have been compiled from several sources: the ESRF Exploratory Committee, three
meetings focused on discussions with researchers from the College of Forestry and Fish and Wildlife,
and external reviews from research faculty at University of Oregon, Swedish University of Agricultural
Sciences, University of Sheffield (UK), The National Center for Air and Stream Improvement, Colorado
State, and Oregon State University. We have also included recent concept paper submissions to the Fish
and Wildlife Habitat in Managed Forests research program that is led by the College of Forestry but
includes a wide range of collaborators.
For a list of other research projects nested within the Triad design see:
https://www.forestry.oregonstate.edu/elliott-state-forest
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