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Silviculture in the
Ecosystern Management Era

= Broadened ecological, social and economic
objectives

= Alternatives to clearcutting



Presenter
Presentation Notes
Over the past 20-25 years, the strategic shift towards ecosystem management of federal lands has broadened the range of values to be delivered through silvicultural practices

Development of new practices or the novel application of existing practices to meet the expanded array of objectives
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Small Plot Studies

= Experimental units selected for uniformity and
comparability of initial conditions

= Precise implementation of treatments

= Results require scaling-up to reflect operational
application

= Subject to fall-off in scaling results to larger and
more heterogeneous areas and treatments

= Cannot be used to evaluate such things as wildlife,
production and visual effects

= They may be relevant but commonly limited in scale
of inference



Presenter
Presentation Notes
In the past, most silviculture studies were based on small plots that minimize the confounding influences of site variability on the effects of the silvicultural treatments on tree or vegetation responses

Small plots have limited utility for evaluating the influence of silvicultural treatments on ecosystem components or processes that occur at larger spatial scales – things like wildlife or aesthetics
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Presentation Notes
Concurrent to the adoption of the ecosystem management paradigm and the implementation of the Northwest Forest Plan, many large-scale silviculture experiments were initiated in the PNW as multidisciplinary studies to evaluate novel silvicultural practices or applications as means to produce diverse values in addition to wood

The scale of these studies are large enough to address ecological and social responses occuring at the stand scale, within a larger landscape context


Large-scale Silviculture Experiments

= Silviculture experiments conducted at
operational scales

= Randomization

= Replication

= Unmanipulated references — “controls”
-> Statistical rigor



Presenter
Presentation Notes
An emphasis in designing these experiments is having statistical rigor – which is increasingly important to the scientific credibility of the research and its application in management
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Large-scale Silviculture Experiments

= Silviculture experiments conducted at operational
scales

= Experimental treatment units similar in size to
typical management units — generally 10 to 100 ac

= Long-term — generally greater than 20 years

= Inferences directly applicable to operational
management — minimize need to scale-up results



Presenter
Presentation Notes
Treatment units are representative of typical management units – 10 to 100 ha in size

Reasonable for assessing response by some birds and small animals

Encompass sources of variation typically encountered in management

Large-scale can also occur in a temporal context

Long-term experiments assessing forest development and changes in ecological processes

Operational scale permits more direct inference

Eliminates the need to scale-up responses

However, the direct inference comes at a cost – generally lower number of expensive replications encompassing more variability
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Large-scale Silviculture Experiments

m Joint ventures between researchers and forest
managers

= Knowledge and tool development
= Demonstration
= Learning experiences



Presenter
Presentation Notes
Importantly, these studies are direct collaborations among managers and scientists

The conceptualization, implementation, analysis and reporting are often collaborative ventures of scientists and managers

They serve to generate knowledge and contribute to the development of practices and tools for management

They provide demonstration opportunities for managers

They also provide learning experiences that go beyond the generation of information, often by bringing together groups having different perspectives and priorities 
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Presentation Notes
12 LSSEs have being conducted over the past 10-15 years in the Douglas-fir region of western Oregon and Washington, within the range of the spotted owl and on lands managed under the NWFP

Experiences from these studies may be useful to the development of similar types of studies in the dry forest region covered by the spotted owl recovery plan
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Examples of What Has Been Learned

= We can increase stand heterogeneity through
silviculture operations



Presenter
Presentation Notes
Gaps of various sizes often result in th development of herbs and shrubs, and may be effective in the natural recruitment of light-demanding tree species; gaps are partioned by various plant species based on gradients in site resources and degree of disturbance

Thinned stands can provide a matrix for natural regeneration of herbs, shrubs or shade-tolerant trees; underplatning of a variety of tree species has been successful, at least in a 5-10 year timeframe

Leave islands – the anti-gap – have been shown effective in providing refugia for many late-seral or interior forest species

Objective for heterogeneity can be achieved through a variety of prescriptions and marking approaches
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Examples of What Has Been Learned

= Green tree retention levels greater than 15%
may be needed to protect residual trees, retain
sensitive species, and gain public acceptance

0% 15% 40% T53% 1005%
Level of retention



Presenter
Presentation Notes
Low levels of retention may leave residual trees vulnerable to damage by wind; particularly along ridge tops or other topographic positions exposed to buffeting winds

Surveys of public perception suggests that acceptable green tree retention levels are greater than 15% with a strong preference for dispersed pattens
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Examples of What Has Been Learned
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Presentation Notes
When stands are thinned to moderate density, riparian buffers of 15 m or greater width are typically effective in maintaining maximum air temperatures at the stream channel within 1-2 degrees C of those observed in unthinned stands

The greatest impact of harvest on stream channel and buffer microclimates occurs when buffers are very narrow (streamside retention) or patch openings occur directly adjacent to a buffer  


Examples of What Has Been Learned

= Legacy retention and recruitment of down
wood In managed stands benefit ground
dwelling organisms
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Presenter
Presentation Notes
LSSEs have demonstrated that retention of downed wood provides habitat for a variety of ground dwelling organisms including herps, small mammals, and arthropods


Factors Contributing to Collective Value



Presenter
Presentation Notes
The knowledge gained from individual west-side LSSEs is somewhat variable as each study represents different conditions

Viewed collectively, this breadth of experience and knowledge contributes to a greater understanding of the effects of management on various ecological and social responses

Why do the twelve west-side LSSEs have a collective value?  
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Factors Contributing to Collective Value

Overarching conceptual framework on which to align
multidisciplinary studies

= Increasing structural heterogeneity in young,
relatively uniform Douglas-fir forests will lead to
Increased biotic diversity and therefore greater
ecological integrity

= These young forests can be actively managed to
achieve some joint distribution of ecological, social
and economic benefits



Presenter
Presentation Notes
Individual studies have collective value when there exists an overarching framework, or conceptual model on which they align

This is evident when the studies can be associated with common objectives and hypotheses


Factors Contributing to Collective Value

Generally strong experimental design
= Replication

s Randomization

s Untreated references — “Controls”




Factors Contributing to Collective Value
= Common currency response variables
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Presentation Notes
For a group of studies to have a collective value, they need some common currencies for comparing ecological or social responses to treatment

The LSSEs are generally multidisciplinary studies assessing a variety of biotic and abiotic responses to silvicultural manipulation

These may provide a survey of various organisms or functional groups

Strategic selection of a suite of response variables can capture important linkages among elements of a food web or other ecological processes


Factors Contributing to Collective Value

= Common currency response variables
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Presentation Notes
For the 12 LSSEs the common currencies always include overstory and understory vegetation

Many capture mortality, snag and down wood responses

While designed to allow assessment of wildlife respsonses – the specific animals monitored, as well as the intensity and duration of monitoring is variable among the studies

Although designed to evaluate operational aspects of the silviculture, few of the studies have addressed the economics or harvest operations
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Presentation Notes
All the treatments included in the twelve studies arrayed along two axes –

X – intensity of harvest (percent of basal area retained)

Y – percent of area in matrix (an index of fine-scale heterogeneity)

The twelve studies collectively address a wide range of conditions


Factors Contributing to Collective Value

= Broad composite geographic distribution
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Presentation Notes
While individual LSSEs may be limited to a few locations, some are broadly distributed

Collectively the 12 LSSEs cover much of the forested portions of western Oregon and Washington

When considering a broader PNW region, and combined with studies in SE Alaska and BC, they provide important representation of a very large geographic area
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Realizing the Collective Value of LSSEs:

= Information Synthesis
= Analytical compilation of published findings
= Meta-analysis of published findings
= Joint analysis of primary data
= Bayesian belief networks


Presenter
Presentation Notes
The only way to realize a collective value is to synthesize knowledge across the studies

There are several approaches to synthesis

Literature review

Statistical analysis of summarized data

Joint analysis of primary data from multiple studies

Bayesian methods that draw upon data of a variety of forms including quantitative and qualitative information 


Example Synthesis:
Vegetation Response to Thinning
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Presentation Notes
An example of a quantitative synthesis based on the joint analysis of primary data from 5 LSSEs

Understory vegetation responses to thinning

Black diamonds and lines are the mean and prediction intervals for vegetation cover 3-5 years following thinning

Gray circles are the mean of the unthinned reference units (“controls”)

These data illustrate the mixed understory vegetation responses observed for the five individual studies 


Example Synthesis:
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Presentation Notes
These figures illustrate the relationship of vegetation response to thinning in relation to the amount of vegetation in the unthinned controls

At low amounts of pretreatment vegetation, thinning leads to increased shrub cover

At high amounts of pretreatment vegetation, thinning leads to deacreased shrub cover

In contrast, thinning leads to slight increases in herb cover for all levels of pretreatment herb cover


Can Research Studies Contribute to Monitoring?

NFMA Requirements...
36.CFR 219.12(k)(1): Quantitative comparison of

planned, versus actual, outputs and services

36.CFR 219.12(k)(2): Documentation of the VA@WON
effectiveness of measures and prescriptions

36.CFR 219.12(k)(4): Identifying what should be “ eTWE s
measured, the frequency of measurement, the

precision of measurements, and the time frame I.EMENTATI
for reporting results

36.CFR 219.19(a)(6): Determine population

trends of management indicator species in

terms of habitat changes.

36.CFR 219.28(a): ldentifying research needs
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Presentation Notes
Can research studies play a role in monitoring?

Implementation Monitoring (evaluating status and trends of NWFP Standards and Guides implementation)

Effectiveness Monitoring (assessing status and trends associated with the effects of Plan implementation on systems of interest)

Validation Monitoring (evaluation of underlying assumptions and cause-effect relationships in the NWFP)




Research Studies and Monitoring

NFMA Requirements...
36.CFR 219.12(k)(1): Quantitative comparison of

planned, versus actual, outputs and services

36.CER 219.12(k)(2): Documentation of the VAMON
effectiveness of measures and prescriptions

36.CFR 219.12(k)(4): ldentifying what should be “ eTWE s
measured, the frequency of measurement, the

precision of measurements, and the time frame I.EMENTA“
for reporting results

36.CFR 219.19(a)(6): Determine population

trends of management indicator species in

terms of habitat changes.
36.CFR 219.28(a): ldentifying research needs
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Presentation Notes
Research can likely contribute to validation monitoring and perhaps effectiveness monitoring

Research can help ellucidate treatment response functions; identify important relationships, variables and metrics; and define research needs


Monitoring vs. Research
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Monitoring differs from research in the capacity to determine cause and effect

Carefully designed monitoring programs can incorporate key elements for building statistical inference

Of the LSSEs, most are replicated across locations – thus individual sites (or blocks) provide local case studies that contribute to inference when analyzed with data from multiple sites

The strongest local inference is possible when sets of treatments are replicated at each site (LTEP is a good example of this)

There may be a temptation to try and infer findings from unreplicated treatments at a single site – particularly by managers local to a site – Beware, these are case studies and often not statistically indefensible!!


Research Treatments Linked to
Standards and Guidelines: DEMO

Green-tree Retention under the NWFP

= Retain at least 15 pct of the harvested area as
green trees

= Retain 70 pct of those green trees in
aggregates 0.2-1.0 ha in size

= Retain the remainder as dispersed
structures, either as individual trees or
aggregates <0.2 ha in size

= Aggregates and dispersed retention should
include the largest, oldest live trees, decadent
or leaning trees, and hard snags in the unit

s Patches should be retained indefinitely

15% A

40% A

Unharvested

40% D 15% D

5%
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Presentation Notes
When developing a suite of treatments to evaluate – it is often valuable to include treatments that represent operational guidelines – develop an empirical test of the guideline

But - also add some alternative treatments to expand our breadth of knowledge – better characterize responses in relation to a gradient or range of treatments

The DEMO study incorporates treatments directly related to NWFP rules for green-tree retention in regeneration harvests in matrix lands, as well as a couple higher levels of retention
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Research Treatments Linked to

Standards and Guidelines:
Density Management Study

= Riparian Buffers under the NWFP

= Buffers a minimum of 2 Site Potential Tree Heights on fishbearing
streams

= Buffers a minimum of 1 Site Potential Tree Height on non-fishbearing
streams

480 feet

50 ft min.

Streamside

Variable Width Retention
One Tree Height

Two Tree Height
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Presentation Notes
For example, the DMS tests buffer width effectiveness using two buffer widths representative of NWFP guidelines, and two alternative, narrower widths representative of practices more in line with state regulations for harvests on private lands 
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Linking Research and Monitoring

s Frame research hypotheses to provide proof of
concept

= Incorporate standards and guidelines into array of
experimental treatments

s Enhance local inference through site-level replication
= Address relevant geographic and temporal scales

= Assess attributes, and using metrics, that correspond
to regional monitoring guidelines and protocols


Presenter
Presentation Notes
In summary – research studies may individually and collectively may better contribute to monitoring if they incorporate some of the above principles

Frame research hypotheses to provide proof of concept

Incorporate standards and guidelines into array of experimental treatments

Enhance local inference through site-level replication

Address relevant geographic and temporal scales

Assess attributes, and using metrics, that correspond to regional monitoring guidelines and protocols
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Ongoing and Recent Silviculture Studies in
Dry Forests of Oregon and Washington

= Relatively few

= Span small plot to landscape
scales

= Expanded List of Response
Variables
= Tree damage agents

= Deer and elk habitat quality and
habitat use

= Ground-water hydrology
= Slope stability

= Nutrient cycling

= Fuels loads

= Potential fire behavior



Presenter
Presentation Notes
So where do you go with respect to studies in the Dry Forest?

This discussion of west-side LSSEs reflects an intensive effort in western oregon and Washington over the past 15 years

While there are studies in dry forests (orange symbols) there are substantially fewer

Hopefully this information may help inform the process of developing projects to investigate silvicultural options for meeting fire & fuels, habitat and service production objectives in the Dry Forest types  




Conclusions

s LSSES have yielded substantial information regarding
early responses to silvicultural practices such as
green-tree retention and variable density thinning

s The collective value of LSSES can be increased
through syntheses, but the opportunities to do so vary
with respect to specific management issues or
ecological and social values of interest

s Operational-scale research studies may serve In
monitoring If they incorporate relevant metrics and
scope of inference, and are sustained over appropriate
timeframes.
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