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Executive Summary

This report documents an Oregon Department of Forestry pilot pogeducted through
the Institute for Natural Resources at Oregon State Univeosita science synthesis
method known asystematic reviewa rigorous, transparent literature review technique
developed and now widely used in clinical medicine. A systematiewefocuses
narrowly on a single question and uses an explicit protocol for finding, scregraadgng
and integrating all primary research relevant to that question.

Systematic review is now being explored as a means to edténtific evidence in
natural resource conservation. But natural resource management ance sdiffer
significantly from clinical medicine, and much remains to benledrabout adapting
systematic review techniques for use in conservation research.

ODF commissioned this project to learn more about applying sgitemeview to

technical natural resource questions. The project investigatecedbbifity of using

systematic review techniques to locate and synthesize techniarahation regarding the
effectiveness of the salmonid habitat restoration practice oinglaxd large wood into
streams. A key question was whether the systematic revmyegs could be simplified
and used to credibly assess scientific research concernipgcatiat is relevant to ODF
and their stakeholders.

This report summarizes the projeptocess and key lessons learned from testing
systematic review in the context of natural resource scieAceompanion document-
“Does wood placement in Pacific northwestern North American stredfest aalmonid
abundance, growth, survival or habitat complexity? A pilot test of systemefiew
techniques”covers findings of the review itself.

Key findings
* The power of a systematic review lies in its requiremerit rigewers assess
studies through the lens of a tightly focused review question. stersgatically
and objectively predetermined body of evidence is assessed fapgticability,
quality and overall strength in regard to this narrowly targeted question.

» Successfully recruiting and supporting qualified reviewers may hlee ntost
significant barriers to getting credible, defensible systemaeviews
accomplished in the natural resource fields.

» Despite some challenges in adapting systematic review teckrimtiee available
evidence base, a relatively robust review was produced. The primarytenafi
documented search strategy and review methods might lie morgamgiparency
and objectivity than with repeatability.

* An expert reference librarian improved the review by more ieffity and
effectively aligning the question and search strategy withladblai reference



database resources. A reference librarian should be involved eatlyei
systematic review process.

Experimental designs, study contexts and outcome measures differexg
included studies, making them harder to compare than is normallyasieefar
reviews in clinical medicine. Study alignment with the reviguestion also
varied.

Judging each study on its own merits was relatively straigh#rd. But
disparity in study alignment with the review question left iéewers with no
clear way taank studies strictly in terms of quality or rigor.

Reviewers used a decision tree to generate a composigvdinee” rating for
each study. Emphasis was placed on the research question addsesseth b
study, followed by the type of experimental design and statistical analyss us

Even limited statements regarding the applicability and qualélevance) of
included studies added value to the review. Study summary tabledoceiment
how decisions were made regarding the validity and reliability of studinfis.

The overall body of evidence to support wood placement was somewhednincl
with significant information gaps. Evidence was stronger forctlieéfects on
habitat components than for effects on salmon numbers or survival.

Involving stakeholders in question development and post-review discussions
appeared to add credibility to the review. The collaborative nafuttee review
was also cited as a strength.

All of the high relevance publications were located by the syaie search and
not by ad hoc methods. Systematic reviews may help reduceptpensethat
scientific literature is being selectively or incompletelgorporated into natural
resource management.

A systematic review can provide a tightly packaged set of intiwmapecific to
the review question in a form that is usable by policy mak&hss in turn helps
foster a stronger, more defensible basis for policy decisions.

Systematic reviews may also identify evidence gaps thaictethe ability to
reach strong, unequivocal conclusions. By clarifying information neg@sding
policy-relevant science questions, systematic reviews have jpbtentelp focus
and prioritize research agendas.

Systematic review is only beginning to be used in the naturaumes and
conservation sciences. Institutional awareness, professional remogand
capacity for such work remains limited.



Review process
The review team consisted of two expert reviewers, a refeddmarian, two ODF staff
members and an INR review coordinator. Members of two stakeholder gatagps
provided input. The review process consisted of

* question identification and refinement

* reviewer recruitment

» developing the review protocol and search strategy

» stakeholder involvement

» finding, filtering and evaluating the evidence

» collating the evidence and writing the review

* a‘lessons learned” workshop

» final project report

Question identification

In clinical medicine, a systematic review question is tighitdgused on a particular
treatment rather than open-ended about a general topic, relevamdicalmolicy or
practice but answerable in scientific terms, and value-frabeteextent possible. The
intent of this project was to address a reasonable analog tygaisf question from the
field of forest ecosystem management. Within these constr@Bis identified the topic
of large wood placements to aid salmonids. Review team collaboith stakeholder
review resulted in the finalized review questi@oes instream wood placement affect
salmonid abundance, growth, survival or habitat complexity?

Reviewer recruitment

A defensible systematic review hinges on qualified reviewédsally, academic
scientists in the field under which the review question falls whaatohave a vested
interest in review outcomes. But the synthesis work required ddupe a good
systematic review garners little professional recognition coeapiar original research- a
disincentive for natural resource scientists to participateo @xeellent reviewers served
in this project. But overall, reception to the idea of participatimghe review was
lukewarm at best among potential reviewers contacted. Sucégssatuiting and
supporting qualified reviewers may prove to be significant barrierssonducting
systematic reviews in natural resources.

Protocol and search strategy

A systematic review starts with a written protocol thatcgms review methods,

including literature search strategy details. During protdesklopment, the reviewers
suggested recruiting a reference librarian from Hatfield Mascience Center. The
reference librarian refined and executed a precisely documetdeaiure search based
on her familiarity with reference database structure andengnand test searches.
Involving a reference librarian strengthens a systemati@eweun many ways - a key
lesson learned from this project.

Stakeholder involvement
Stakeholder involvement helps assure that the review question isntelevgolicy and
practice, and promotes stakeholder “buy-in” and use of reviavitsesStakeholders with



some technical background and interest in the review question froemé@mnmental
group and a timber products company were invited to comment on the rgwéstion
and protocol, and to participate in a post-review workshop. The stakehadpleesl that
the question was relevant and related to science rather than valies: interests
focused on ensuring that studies were evaluated objectively, outcwtres, gray
literature, and documenting the larger ecological context and use hisgindgfareas.

Finding and filtering the evidence

The systematic search of references databases produced 457 ipuBlicBtue to a lack
of standardized stream restoration keywords and the need to favoivieickss, most of
these publications were not relevant to the review. A *“coarser’filexcluded

publications that did not: 1) address salmonids, or 2) address actieenplatcof large
wood. This reduced the set to about 65. Limited to peer-reviewed ljantices

reporting on studies conducted in the Pacific northwest only, theréwvigw included 22
publications. Review of 11 additional papers from outside the PNWatedicthat
including the larger body of international literature would not hsigeificantly altered
review conclusions.

Evaluating and collating the evidence

Each reviewer reviewed and summarized 50% of included studies. hugepeeviews
of four studies by both reviewers showed high consistency. To atloyarison among
studies and provide transparency into assessments about theinceleral quality, a
summary table showing details about study parameters was guefmar each. The
reviewers used a decision tree to judge relevance of each stadied summary tables
and graphics to characterize the studies, and documented importanttpaatse as a
basis for integrating the evidence.

Systematic review methods forced reviewers to assessthiegs of each study through
a focused lens. Putting study details and conclusions in sumaideg thelped clarify
studies with flaws or unclear findings. The overall body of @we to support wood
placement was unclear, with significant information gaps. Stahables such as
season, life stage, topography, and species differed. Many stueliesdesigned to
answer a somewhat different question than the review question asked of thediterat

Unequivocal ranking of study “quality’- based on overall rigor tfdg design and

execution- proved challenging due to the variable nature of the evidence. Rsvise

a decision tree to generate a composite “relevance” ridingach study. Study quality
was only one of several factors considered. Even more limitehsats regarding the
guality/relevance/suitability of included studies added value and rigor tetesw

Review document and “lessons learned” workshop

The review coordinator, reviewers, reference librarian, ODfhnieal staff and the

timber industry stakeholder representative attended a half“sgons learned”

workshop. Discussion topics included the review process and what had aeed le
during the project about the review topic itself, and the feasilmfigpplying systematic

review techniques to natural resource questions. ODF project repiestions were



addressed. Responses to those questions are provided in this document.

There are challenges associated with applying systeneaiiew in the natural resource
and conservation fields- especially with recruiting qualifiedewers. But the need for
“best available science” to use in natural resource and environmemegddiation
policymaking is greater than ever. Systematic review showsnipe, both for
identifying and packaging scientific evidence, and for helping gehse agendas to
address critical knowledge gaps.



1. Purpose of this document

This document reports on the process of a pilot project on a scignmitess method
known assystematic review.The project was commissioned by the Oregon Department
of Forestry and conducted through the Institute for Natural Resoatd®segon State
University. The project investigated the feasibility of usingtesyatic review techniques

to find, screen, assess and synthesize technical informatiodiregtre effectiveness of
large wood placement for stream restoration to improve salmonid habitat.

2. Introduction

Among the primary duties of the Oregon Department of ForestbfFjGre regulation
and oversight of forest practices and management of state fanels. This work
involves identifying, assessing and collating technical informattwyut forest resources
to use for policy and management decisions. Forest managemenhoktake
consistently agree that best available science should gai#efgtest management and
forest practice rulemaking. But conflicts over what is, and is‘gobd” science and
selective use of studies with different conclusions by compeétiegest groups continue
to pose major challenges.

These conflicts point to a need for methods of synthesizing tethmioemation in a
way that will be more readily accepted as objective and d&&nitOne promising tool
for this is calledsystematic reviewa rigorous, transparent technique for reviewing
technical literature developed and now widely used in the field wicali medicine to
assess all relevant evidence regarding the efficacy ofcpltisurgical procedures or
medications. A systematic review differs from a traditional literatewesw in its narrow
focus on a single question and use of an explicit protocol for findingemsicly, grading
and integrating all primary research relevant to that question.

As its use in clinical medicine continues to grow, systemagigew is now being
explored as a means to collate scientific evidence in otheipliies such as natural
resource conservation (Fazey et al. 2004, Pullin and Knight 2001). Bualnasource
management and the science upon which it is based differ sigtlifideom clinical
medicine, and much remains to be learned about adapting systemigtic techniques
for use in assessing ecological research.

In light of this knowledge gap, ODF commissioned a pilot prajedearn more about
applying systematic review to technical natural resource iQusst Systematic reviews
in medicine tend to be exhaustive, time consuming and expensive. Dlecessand

capacities that state agencies such as ODF can bring ttbbeaviewing science usually
pale in comparison. So a key question was whether a simplifidensatsc review

process could be used to assess scientific research concetopig that is relevant to
ODF and their stakeholders.

3. Background
In June 2004, former Oregon Governor John Kitzhaber presented testimohg to t



Oregon Board of Forestry (BOF) on a number of forest policyegsincluding the
problem of "dueling science". Dr. Kitzhaber introduced the system&tiew process as
defined and used in clinical medicine to rigorously evaluate evidencgeatment
efficacy. He suggested that systematic reviews could d#eted and brought to bear on
developing a credible evidence base for natural resource policy making.

The BOF subsequently added exploration of the systematic reviewsprimcéhe ODF
State Forests Program work plan. ODF then contracted withngigute for Natural
Resources (INR) at Oregon State University to prepare atrepaystematic reviews.
The goal was to develop a small scale, practical systemetiew-like approach that
could be tested and adapted for use by ODF programs to objectiwidyv rand

characterize technical information for decision making.

That report- “Applying Systematic Evidence Reviews in Oregon Forest Policy:
Opportunities and Challenges(INR 2005)- was completed in late 2005, with key
findings presented to the BOF in early 2006. The INR report suggésted tpilot”
systematic review could produce significant insights regardinghehéte approach was
indeed practical and feasible for ODF to use. With support fromBDE, ODF
subsequently contracted with INR to conduct such a pilot test on scounestion
relevant to forest management in Oregon.

One relevant topical area is scientific evidence regardingffibetieeness of salmon and
steelhead habitat restoration strategies. Many landowners m@ageel in stream
restoration projects involving the placement of large wood. ODF chose a questien rela
to the effectiveness of placing pieces of large wood in strdsoause the practice is
widespread and it was thought that a question could be developed appruptia¢e
desired scale of the pilot project. Such a question was developedpdot systematic
review on that question was conducted in 2007.

This document reports on the revignocess,and key findings regarding application of
systematic review to a body of scientific evidence that infoome area of natural
resource policy and practice. A companion docum@&ues wood placement in Pacific
northwestern North American streams affect salmonid abundance, growth, suwvival
habitat complexity? A pilot test of systematic review techniq(sfnett, Giannico and
Behan 2007) reports on findings of the systematic review itself.

Note on terminology: The terms “systematic evidence review”, “SER” and “systama
review” appear in this document. The term “systematic eceleaview” was used by
former Governor Kitzhaber and is found throughout much of the literatutke topic in
clinical medicine. It was also used and abbreviated as “SiERie 2005 INR report
referenced above. More recently “systematic evidence revieweéing supplanted by
“systematic review” because the latter term is less elawi Consistent with current
practice, “systematic review” was adopted for this report.



4. Project description
ODF contracted with INR to perform the following tasks:

Form teams composed of ODF technical specialists and extezolahical
participants to refine specific question(s) related to the gaanant topics of
interest. Questions will be formulated in a way that both addyesstion of
interest, and limits the project to a scope consistent with res®w@vailable to
complete it. There will be some stakeholder discussion around évamely and
neutrality of the questions developed.

Develop and apply search criteria — including protocol on how “gresatitre”
(thesis, meeting abstracts etc) will be addressed.

Organize search results.

Identify Science Reviewer(s).

Facilitate the review of the technical material by tBeience Reviewer(s).
Science Reviewers will assess the feasibility of applgome type of evidence
guality hierarchy, and apply as deemed feasible.

Facilitate and/or develop the narrative synthesis resulting fiteentechnical
review and application of the evidence quality hierarchies.

Facilitate discussion among project participants, including ktdtter
representatives, on the evaluation questions. Characterize and swsnmariz
discussion for use in the final report.

Respond to the evaluation questions, and include in the final report lagry ot
“lessons learned” from the project.

5. Review process

The review team consisted of an INR review coordinator, two exgedgwers and two
ODF staff members. Two stakeholder representatives also prawioled The review
process consisted of

guestion development

reviewer recruitment

developing the review protocol and search strategy
stakeholder involvement

finding, filtering and evaluating the evidence
collating the evidence and writing the review

a “lessons learned” workshop

final project report.

These steps are described below.

5a. Question development

As used in clinical medicine, systematic reviews are desigoedddress questions
regarding the efficacy of active medical interventions to owprhuman health. The
guestion should be tightly focused on a particular treatment rateiopen-ended about
a general topic, relevant to medical policy or practice but amblem scientific terms,



and value-free to the extent possible. Within these constraintbeonature of the
guestion, ODF identified the topic of large wood placements to dmosals as a
reasonable analog from the field of forest ecosystem management.

The review coordinator, ODF staff and the expert reviewerstmegfine the review

guestion. A key consideration was keeping the scope of the progcageable-

reviewers agreed to participate with the proviso that it would raquire a large

commitment of time, and ODF sought a question that was approfritite desired scale
of the pilot project. Topics of discussion included the pros and coreswicting the

review to the Pacific Northwest to limit the project scaleitially, the decision was

made to include studies from anywhere in the world because salsmsees and their
habitats are similar enough that research results would beameléo the Pacific

Northwest, even if the study was conducted in another country.r thigeliterature

search identified a much larger than expected number of potemébdisant studies, the
review was again mostly limited to the Pacific Northwesthvai subset of studies from
outside this region. The rationale for these decisions is discussed in morbealetail

The finalized review question wafoes instream wood placement affect salmonid
abundance, growth, survival or habitat complexity?

The question was then vetted with stakeholders representing aonenental group and
a timber products company, as discussed in more detail below.

5b. Recruitment of expert reviewers

A defensible systematic review hinges on availability of dedlipersonnel to do the
actual review work- typically, scientists working in the fiatlstudy under which the
review question falls. Successfully recruiting qualified revisweith expertise in
salmonid fisheries biology was the most significant challengenapteting this project.
A diligent search was made and in the end two excellent re\demene recruited from
about 20 potential candidates. But among those contacted overalljaedephe idea
of assisting with a systematic review was lukewarm.

In contrast to the medical professions, systematic review idymwgknown in ecological
and natural resource management sciences. An overview of systeevaw in the
medical professions and the ODF pilot project was provided to eachipbtemtewer.
Many cited existing workloads, time constraints, and researcheandihg commitments
as reasons for not participating. But there is probably more to this getig@hce.

The workplace for natural resource scientists in academia ermphagiroject
development, original research and publication of results in pe@wedijournals. This
is particularly true for professors seeking tenure. Systermatiew, on the other hand,
involves rigorous synthesis of existing research- a labor interigive,consuming task
for which there is little professional recognition or support itura resource fields. In
clinical medicine, systematic review work is widely known andcarégd as important-
almost on the level of primary research- “a study of studiesihding and an established
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network of professionals and tools are available to support reviswsomparison, the
natural resource and ecological sciences are not well funded arehass of systematic
review is limited.

In short, there are strong disincentives for natural resouwieatssts to participate in
systematic review work, deeply rooted in university culture. Tipemrence of this pilot
project suggests that successfully recruiting and supportingfigdakeviewers may be
the most significant barriers to conducting systematic reviews in nadsi@alrces.

The review coordinator and reviewers discussed how to implemewinstst review
techniques, and how tasks would be shared. The overall project plaontias feview
coordinator to oversee the literature search and collation phase,sistdwath writing
background and methods sections for the review. The expert reviewoeld be
responsible for reviewing and synthesizing the included studies, any gtuadity
ranking to the degree this was deemed feasible.

It was emphasized that ODF was at least as interestbd systematic revieprocessas
the review product itself, and that a key interest of theas the feasibility of applying
some type of quality ranking or assessment to studies included newiesv. It was
agreed that each reviewer would review a subset of the studdseti for level of
consistency in their assessments, as is standard practice in clinicahmeehtews.

5c. Protocol and search strategy

A key tenet of systematic review is use of a protocol thatlddiow the review will be
conducted before any actual review work begins. A protocol waslaped that
provided background on the review topic and laid out review objectives atiddae
including details about the search strategy, plans for studytygquwesessment and
summaries, and the narrative synthesis. The protocol also listexdtipbtomparators
and metrics for study outcomes. The expert reviewers refiaekiground information
on the importance of large wood as a component of salmonid habitat, tasittbachat
have significantly reduced the supply of large wood in many salmdrgdnss. The
reviewers also helped refine the search terms.

At the suggestion of one of the expert reviewers, a referim@ian from Hatfield
Marine Science Center was contacted and agreed to agbisheviiterature search. She
was provided with the review protocol and search strategy, wiiehsabsequently
modified, based on professional expertise, familiarity withregfee database structure
and content, and test searches. The review protocol and revised seategy are
shown in Appendix A.

5d. Stakeholder involvement

Stakeholder involvement in question development is a hallmark of alhmedicine
systematic reviews. This helps assure that the questiomvanelto policy and practice,
and also promotes stakeholder “buy-in” and use of review resuiBF recruited
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stakeholders with some technical background and interest in thecgiadiion from an
environmental group (Ecotrust) and a timber products company (Pleek)Cito
participate. Stakeholders were invited to comment on the reviewiguesid protocol.
The timber industry representative provided some edits and suggestasisofmvhich
were incorporated into the protocol.

Discussion topics with stakeholders focused on systematic reasewused in clinical
medicine, the review topic and question, and review techniques as laich doé
protocol. The stakeholders agreed that the question was relevasttjaative in nature,
i.e. related to science rather than values. Most discussion esbrderhow included
studies would be evaluated.

One stakeholder suggested that it might be better and/or edsiek tat salmonid habitat
preference rather than population change because it is hard toplgeeld population
metrics. For example, there is not consensus on whether it ifleesgtess juveniles or
adults. Studies vary in this regard, making comparison acrosssfudiblematic. The
suggestion was also made to leave evaluation parameters in theoprmtwe flexible
until more was known about the types of studies that would be included.

Some challenges associated with gray literature were discussestakeholder asked-
would review results be different if gray literature was motuded? It was suggested
that as the review progressed, reviewers should consider whetherngaludy literature
was worth the time invested, i.e. how much ‘better’ or differemild review results be
with gray literature included? It was suggested that affyteint for including gray
literature should be defined. In the end, gray literature was netexdtlin the review
due to time limitations.

A question was posed regarding how the reviewers would interpret fatdéhgs in the

context of general watershed conditions. What is the ecologoééxd of each study
and to what degree did activities elsewhere in the drainage sftety results? Did the
study look at these contextual issues? How would the review doctineen? These
guestions address some fundamental challenges in ecologicatheséaisentangling
causes and effects in complex systems, especially those witiplen or significant

alterations by humans, and related difficulties associated witiparing studies in which
baseline conditions differ even in the absence of human impactgas lexplained that
one benefit of systematic reviews is the additional transpagmoesyded by documenting
study parameters and contextual information in summary tables for edgh st

The nature of “objectivity” in scientific research was discdsse some detail. The
stakeholders seemed to agree that objectivity is an ideaktkatrietimes only partially
met, but that ethics and the peer review process in scienceaitd imelimiting bias and
helping ensure that results are portrayed objectively. It was airessed that the
primary reason for investigating systematic review was thengat for it to reduce
controversy over perceived bias in the conduct and use of ecological scigrowiding
greater insight and transparency into how individual studies arepreted and
synthesized for use in policymaking. Stakeholder representatiees informed that

12



they would have the opportunity to comment on the completed revnelntpgoarticipate
in the project wrap-up workshop.

5e. Finding and filtering the evidence

The reference librarian estimated that searching referetetedases, refining search
terms and packaging search results for delivery to the reegmw took approximately 40
hours. The literature search produced 457 publications.

Due to a lack of agreed upon standards for stream restoration keyamordisrminology,
and the need to balance inclusiveness with specificity in dierapture as many
relevant publications as possible, numerous publications were identifidte iinitial
search that were not relevant to the review. Also, a key prggadtwas to limit the
review to a manageable scope. For these reasons, publicatitres imtial set were
subjected to “filtering” criteria.

First, the review coordinator conducted a “coarse filter”, whalg publications that did
not: 1) address salmonids, or 2) address active placement of large aetedmined
mostly by reading study abstracts but also the full tesoime cases. This reduced the
set to approximately 65 publications. Next, the review coordinatoiOifd staff met
and recommended inclusion of only peer-reviewed journal articles irgpan studies
conducted in the Pacific northwest. The expert reviewers weneptiogided with PDF
files of 44 publications, about 25% of which were from studies out$idePacific
northwest.

The reviewers winnowed the list of publications further, using eXpdgment and a
decision tree tool, as explained in Section 5, below. The final reineluded 22
publications from the Pacific northwest region only.

To help ensure that review conclusions were robust, an additional 1tgbals from
studies conducted outside the Pacific northwest but that otherwisethmetilter
requirements were reviewed to assess whether results frora ttedies differed
significantly from those within the Pacific northwest regionhe Teviewers concluded
that including these studies would not have significantly changed the review findings.

5f. Evaluating and collating the evidence

Four included studies were independently reviewed by both reviewechettk for
consistency in their interpretations of study results. The twiewers’ interpretations
and assessments of these studies were very consistent. Bisagr@ver interpretation
of findings is not uncommon in science, but these two reviewersidatds for
interpretation were closely aligned. This indicates that passible to achieve a high
level of consistency in natural resource systematic reviews with two orrexoesvers.

Each reviewer was responsible for reviewing and summarizing about 50% o¢ltreed

studies. To allow for comparisons among the different studies tangrovide
transparency into the basis for assessments about their relemashguality, a summary

13



table showing details about study parameters was preparedcfar éside from the
consistency check, the reviewers completed most of this work indepty but met
periodically to compare notes and discuss papers that didn’'t appeaedd the
previously described filtering criteria and check with one anotbeerisure these
assessments were accurate.

The reviewers found it useful to write short summaries of eaclerpi@p document

important points.  Studies were challenging to compare becaasg variables (e.g.

season, life stage, topography, species) differed among thesstulbehelp weight and

integrate the included studies reviewers developed a decisioto thegge the relevance
of each. The reviewers created detailed summary tables aplicg to characterize and
compare the studies. This highly distilled set of information seagethe basis for the
narrative synthesis.

Over the courses of their careers scientists may assess daiofligapers as part of the
peer review process, or to place their own work within the contegkisfing research
streams, or to marshal evidence in support of a particularmeatieeory. A systematic
review requires reviewers to assess studies somewhat dilfjerethrough the lens
specified by the review question. What is different is thetstematically predetermined
body of evidence is assessed for its “relevance” (i.e., guahd applicability) and
overall strength in regard to this very narrowly focused question.

The reviewers expressed some surprise at the number of stuaiesere not directly
relevant in addressing the review question. Being forced to put shaatgicteristics and
conclusions in the summary tables clarified these issues. Thaldaly of evidence to
support wood placement was somewhat unclear, with significant information gaps.

These findings illustrate the value of systematic reviewsagsessing and presenting
available information in an organized, transparent fashion, and the pbt@ntusing
systematic reviews to focus and set science agendas. qeegained through this
project supports the notion that policymakers faced with mandates thest available
science” would find systematic reviews valuable for illuminatimgrmation gaps that
are impeding development of science-based policies, and for pmgitresearch to
bridge these gaps. It is worth noting that in medicine, many cdsemganizations
currently require that a systematic review have been cordptetfore additional funds
are granted to study a particular intervention.

5g. Review document and “lessons learned” workshop

The review coordinator provided draft introduction, background and methodsseor
the review document to the reviewers, who edited this work, complleéedhethods
section and added the narrative synthesis, conclusions and summasy tabie draft
final review was provided to the ODF project team members dakelslder
representatives prior to a “lessons learned” workshop attended tsvtbes coordinator,
reviewers, reference librarian, ODF technical staff and ithbetr industry stakeholder
representative. Discussion topics included the review process antiachbeen learned
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through the project about the review topic itself, and the feasibility of appystgmatic
review techniques to natural resource questions. Project reviewwogseseveloped by
ODF were addressed. Responses to those questions are providedarttbection of
this document.

After the workshop, the reviewers addressed comments from othew tex@m members
and finalized the review, entitlé®Does wood placement in Pacific northwestern North
American streams affect salmonid abundance, growth, survival or habitat caylaxi
pilot test of systematic review technique@urnett, Giannico and Behan 2007).
Systematic methods located about 90% of included studies and aililefeystematic
review was produced. Reviewers characterized review concluasoimebust but maybe
not definitive”. There are two primary reasons for this qualgystatement. First,
decisions were made to restrict the review to peer-revigagthal articles from the
Pacific northwest in order to meet the goal of limiting thejgrt to a reasonable scope.
Second, the reviewers suggested thasyatematicreview may not necessarily be
equivalent to arexhaustivereview. In other words, the need to be systematic and
transparent by adhering closely to the review protocol andls@ancedures may reduce
the freedom to use ad hoc, informal literature search methodsdimglinformal
solicitations from peers, non-systematic expansion of searols tand other hard-to-
track steps often utilized in traditional reviews.

This is an early stage of testing systematic review in altesources. Given the lack of
consistent keywords and chance that some studies were stiéidnigviewers were not
100% comfortable with relying exclusively on systematic seprobedures. A degree
of creep into non-systematic methods occurred with inclusion of aléewments from
reviewers’ personal libraries. In general, this is countergtesyatic review doctrine but
in the natural resources context, limited use of informal seaeaus is probably
inevitable and if well documented, need not compromise review integrity.

Overall, systematic review methods appeared to be effectiredatg relevant literature
in a transparent, objective fashion. Of 33 reviewed publications, apmatety 80%
were identified by the systematic search. All of the glevance publications were
identified by the systematic search and not by the ad hoc search. These ssicggest
that systematic review methods can be effective in redu@tegtsre, incomplete or
“biased” use of scientific literature in natural resource management.

6. Pilot SER Discussion and Evaluation Questions

Did the development of specific review questions and a search pr@&obahce the
likelihood that the results of the literature search are repeatable?

Yes. Repeatability is enhanced over an ad hoc search, but the hesudta “shelf life”-
in part because reference databases change, and also becaugeratmne is being
published all the time. A literature search repeated withimasleort time frame after
the original search could be expected to produce similar resTifts.likelihood of this
will decrease over time as new references are added ardststructure evolves. The

15



primary benefits of a documented search strategy might lie mithietransparency than
with repeatability.

OSU Libraries must continually review whether use of eachhdatawarrants the cost of
maintaining a subscription to it. Some databases that weralaedibr this review may
not be available in the future, at least through OSU Librariesnv&sely, additional
references are continually being digitized and added to electdatabases and new
databases may become available.

Were the draft evidence quality hierarchies possible to apply?

Yes, to some degree. Parameters used to assess the rigomdivadual study (e.qg.
sample size, replications, controls, before/after data, appropsatenestatistics used)
are relatively straightforward. As expected, some studies wetl conducted while
others were not. But qualityanking of multiple studies is different than quality
assessmentf individual studies. The research questions addressed by some dnclude
studies were closely aligned with the review question, whilearesequestions in other
studies were not. Study quality and study alignment with theweyigestion were two
separate parameters that reviewers had to consider, andfdbegf a range of
combinations of each among the included studies. Some combinations ef thes
parameters were as follows:

 Study well designed and conducted and closely aligned with review question

e Study well designed and conducted but only tangentially related taethew
guestion

 Study had significant flaws but was closely aligned with the review question

 Study had significant flaws and was only tangentially related to the reniestion

Disparity in study qualityand alignment with the review topic left the reviewers with no
clear way to rank studies strictly in terms of quality when shedies were viewed
through the lens of the review question.

In clinical medicine, many studies are designed specificallgdt the kind of questions
posed by systematic reviews, i.e. does the treatment work, oitdo®® Much of this
research is structured around double blind, randomly controlled climedd and
systematic reviews to assess and integrate them. In othds,whbere is often strong
congruence between the way a review question is framed and it fofi the research
available to address it. There is also much stronger consensug aesearchers on
outcome measures. Systematic review is well established idetywsed in medicine,
so methods used in individual studies are typically chosen with condaioudedge of
how the study itself will be assessed and combined with other studies later.

This is much less true in ecology. The science is younger laatig¢s less well
developed. Many studies are designed with more open-ended quesfiodsmost
ecologists are not familiar with “systematic review”. ng@ostudies reviewed were well
planned and executed. Several studies were set up in ways thattndftieult to
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differentiate effects of wood placement from other interventior@@utcome measures,
life stages and species studied all varied as well. Most studiee “one of a kind” in
experimental design, location and a range of other parametershasmdlifficult to
directly compare with one another.

In short, the nature of the evidence base in ecology chafiethgenotion that study
quality can be ranked in a way that closely approximates suchngamki clinical
medicine systematic reviews. Instead, reviewers used datetiise/flow chart (Figure
1, below) to determine “relevance” to the review question. Quaditameters such as
experimental design and study rigor were some of, but not the actigr$ reviewers
used to determine “relevance”. Emphasis was placed on theclesgstion addressed
by each study, followed by the type of experimental design and statssiagkes used.

An alternative approach to quality ranking was employed by the€dor Evidence

Based Conservation in the U.K. They set the “bar” at a celeaal and included all

studies that met that criterion. Inclusion decisions weregpilynbased on whether or
not the study had data that could be included in their meta-analysis.

Does the study address the
primary review question?

—

Yes No

/ \

[s the study designed (e.g., with controls and ~ Not relevant
pre-treatment data) to answer the primary
review question?

T~

Yes No
Is the study statistically robust? Low relevance
Yes No
/ \
High relevance to the Low relevance

primary review question

Figure 1 - Decision tree used to evaluate the relevance of publications
to the primary review question.

17



Knowledge gained through effectiveness research and monitomvidaly cited as a key
component of adaptive natural resource management. The paucighoh&rmation is
what spurred interest in adapting systematic review to cestsam issues in the U.K.
Wider use of systematic reviews could illuminate evidence gagspve consensus on
study designs for assessing the effectiveness of environmenélemntions and
ultimately raise the level of congruence between studytignesand the systematic
review format for collating results. Greater attention to amdlihg for such work could
increase the volume of evidence that lends itself to assessmdnsynthesis in a
systematic review.

For now, the decision tree developed by the reviewers appearsntowvout the

strongest pieces of evidence from a range of heterogeneous tgpes, and pulls
together a body of evidence that is pertinent to a focused natslrce systematic
review question.

Are there ways the hierarchy could be improved?

Depending on the nature of the evidence base being assessed, it mpaysine to

further refine the relevance flow chart. For some review tppesearch questions
addressed by included studies may prove to be aligned better witbvibes question

than was the case in this project. It was also suggestechteapkcit definition of what

is meant by the term “peer-reviewed” might improve the parency of a review. But
challenges associated with quality ranking similar to thosknedtabove are likely for

many natural resource questions.

What level of expertise wasl/is required to apply the hierarchies?

At a minimum, a good understanding of the scientific method and dy skesigns and
statistical techniques used in the field of stream ecology/fatever field the review
guestion falls under) seem necessary to assess the reseduded in a systematic
review in a defensible manner.

How was gray literature handled in the evidence quality hierarchy?

Gray literature was not included in the review, due to the ldhge expected number of
potentially relevant studies identified in the literature deattase, and the need to limit
the project to a manageable scope. This decision was made iBQlihat a meeting of

the review coordinator and ODF staff.

How is gray literature best addressed in the search and evaluation process?

Gray literature was not included in the review, as explained aboRerring the
stakeholder meeting, it was suggested that if a decision is tmadeiew gray literature,
some kind of “cut-off” could be established regarding what typesdmde. For
example, USDA Forest Service General Technical Reportggamerally viewed as
“gray” literature but are subject to internal peer reviewhat USFS Research Stations
where they are produced. Reports or papers which have not been subpet review

of any type should probably be accorded less weight, or perhaps excluded from a review

Gray literature is sometimes included in clinical medicingergs in order to address the
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problem of publication bias- the tendency of statistically non-sagmf results to be
rejected from peer-reviewed journals. The expert reviewersaitedidhat if they were
asked to review gray literature, more time would have been required to extatistes,
study design and other parameters. This work is typically donegdtire peer-review
process used by scientific journals. So including gray liteganight add considerable
time (and expense) to a review.

What advantage, if any, did the SER-like process used have over a traditierdlie
review?

In contrast to a traditional review that addresses a moreajdnpic, a tightly focused
review question provides a stronger, more defensible basis faiateciabout which
studies to include and which to exclude. A focused question makegeit teadevelop a
systematic, documented search strategy that can be repeateceapdfated upon in the
future. Asking a specific, focused question of the literatungriori also results in a
tightly packaged set of information specific to that question, lwhiay be more
powerful and useful to managers than more general, less taigiigdation resulting
from a traditional review. Systematic review methods also proatesparency into
how studies were located and compiled.

Summary tables listing study parameters help document how decisienes made
regarding the validity and reliability of study findings. Thesestill the potential for
disagreement about such decision but how they were arrived aai®rcbecause the
context of study findings is described in detail. It is easi@ssess the degree to which a
study’s conclusions follow logically from its data when studyapeeters are documented
using systematic review techniques. In contrast, most traditiewigws simply report
study findings without formally assessing and reporting on theiditsal When such
reviews do attempt some critical assessment of study valiisyis usually limited to a
short narrative rather than specifically listed details about how the stisdgan@ed out.

Involving stakeholders in question development and post-review discussions was
intended to add credibility to the review. This helped ashakethe review topic was
relevant to natural resource policy and practice, and promotectigstakeholder “buy-

in” and use of review results. Such involvement may help foster gbhdastiveen
management agencies and stakeholders affected by decisions the agakeies

Reviewers and stakeholders indicated that despite the chedlasgociated with quality
ranking, even the more limited statements regarding the qualiyance/suitability of

included studies added considerable value to the review. The collabarature of the

review was also cited as a strength.

Are there ways of making the process more cost effective and/or efficient?

Involving a reference librarian in question and protocol development nigugédne time
by efficiently aligning the question and search strategy awthlable reference database
resources and terminology. Use of library science students to coselrches and
collate results would be cost effective and provide valuable experfenche students.
It was suggested that some type of common virtual workspace ¢muldsed to
streamline the process by facilitating collaboration amongeweteam members and
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reducing the need for scheduling face-to-face meetings. Examplede a “wiki”, the
Blackboard software used by OSU, and the free social networlengcs Ning
(http://www.ning.comy.

Development and use of standardized templates for review protocassualydsummary
tables that could be tailored to specific review questions would be efficient than
starting from scratch each time, and would promote consistancyreview
documentation.

Before any decision to include gray literature in a natussduece review, the potential
benefits should be carefully considered. The extra time requirea¢fully examine the
methods, statistical analysis and results in such publications cadldignificantly to
project costs.

What are some possible means of getting SER-like work done?

The reviewers indicated that they would have been much lesagwith participate if
there had not been a review coordinator to guide the process ardvébstasks other
than the work of actually reviewing the studies. They feltas wnportant to use expert
reviewers’ time effectively by not asking them to do tasks d¢batd be accomplished by
technical assistants or grad students. To successfully recnetrsity faculty, it will be
critical to limit their time commitment to just the actwaliew work. Without a review
coordinator, such projects will likely be of interest only to private consultants

The review coordinator could be an ODF staff person rather thanti@actor such as the
INR staff person who coordinated this project. ODF could recruitcanttact directly
with reviewers, work with them to develop the review question, and tdihesn
regarding systematic review techniques the agency would like to beeduti

Another potential strategy is for ODF to collaborate with othgencies to conduct
reviews on questions of broad relevance. Yet another option is to acQustaff
with systematic review techniques (perhaps through workshops) thatcthid use
internally as they see fit. It was also suggested th#&tmagsic review is consistent with
the type of science synthesis work conducted by the IndependetitiStiplinary
Science Team (IMST) and that they could perhaps be encouragédpbthe systematic
review framework. The fact that IMST has staff and writarseference librarian and
also a source of funding makes this option potentially more feasible.

In general, getting systematic reviews accomplished may lmnggomoting awareness
of the process and its potential uses and benefits, and working tgstgghatic review
work recognized as important by the Oregon University Sysietinstate agencies. One
potential mechanism would be to develop a graduate-level class tayighteference
librarian and professor that integrates systematic reviesvtaaching mechanism about
the scientific method and science assessment.
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Under what circumstances would this process be most valuable?
Reviewers and the stakeholder representative at the “lessomsed&aworkshop
suggested that circumstances or questions for which it might be appsopriate or
worthwhile to use a systematic review include:
* A “pburning”, focused policy question that is answerable in sdienterms; a
politically “hot” question over which people are arguing
* When there are serious or major threats or economic consequencas t
management action that can be informed by better scientific knowledge
* When it can potentially inform and/or elevate conversation by reduci
uncertainty about the science
* When it can address a “place-based” science policy question apdi@ta other
places

Is there some initial screening that could be done to assess 1) titelitgasnd 2) the
costs/benefits of applying the SER approach?

Questions that approximate the “single species, single interventiaadel of review
guestions in clinical medicine are more likely to be feasibly estad by a systematic
review than questions that diverge from this model. Workshop atteddeessed the
importance of examining and documenting cost and beoettiomedrom a systematic
review to assess their value and effectiveness. A thorough accomnatynige difficult- it
is likely that some significant benefits might not be tangiblelwious in the near term,
i.e. illuminating knowledge gaps, reducing uncertainty and informingypolUse of a
checklist of items such as those listed for the previous questgint aiso help identify
the potential value of a systematic review. Contacting experthe field under
consideration would help illuminate the scope and nature of the evidaseghat would
be assessed in the review, and the feasibility of reviewing it.

7. Summary and next steps

This project demonstrated the feasibility of applying systenratiiew techniques to a
natural resource management question. Despite challengesatstogith recruiting

reviewers and the diverse nature of the available evidence rafectpdid produce a
robust systematic review on the question at hand.

Systematic review involves difficult, time-consuming syntheswkwat the nexus of
natural resource science and policy. Reviewers do not develop podicselves, but
rather work to “package” scientific knowledge on policy-relevaaience questions.
Identifying, recruiting and supporting qualified reviewers who #&lage an interest in
such work is perhaps the biggest barrier to getting credible, defesgstematic reviews
accomplished in the natural resource fields. Because sygtemaew is only beginning
to be used in the conservation sciences, institutional awareppssciation and capacity
for such work remains limited.

On the positive side, reviewers were encouraged that systeleuvs are possible for
guestions regarding active environmental interventions on behalf egifispspecies.
They indicated that asking carefully considered, focuaegriori questions of the
scientific literature and using unbiased, transparent search eam&lvrtechniques to
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address them could improve consensus on “best available scienceélaaaydof this
knowledge to managers and policymakers. A key lesson learned waertbfit of
collaborating with a reference librarian on the review protocol and liters¢sareh. Such
collaboration should be a key facet of any future systematic review work.

A project overview was presented to a group of reference libranabdscember, 2007.
This led to an invitation to give a similar presentation toaugrof Oregon Department
of Transportation biologists in January, 2008. ODF staff identifiednge of parties
potentially interested in interagency collaboration on systematieews, including

Oregon Department of Fish and Wildlife, Oregon Watershed Enhancd&oard and

Oregon Department of Agriculture. ODF's preference is to l@aeeordinating entity
(such as INR) take the lead in organizing such reviews. Paltéapics and issues
include salmon and watershed restoration, invasive species andidgestise and
management. The USDA Forest Service Pacific NorthwestaRds&tation Focused
Science Delivery Program has expressed interest in fumkiestigation of systematic
review.

The Institute for Natural Resources at OSU is interestednch veell positioned to

coordinate future systematic review work in natural resour€hs project demonstrated
that such reviews are possible, but also reinforced the fadhthatre difficult and time
consuming to do well. The INR will work to expand awareness ¢ésyaic review and

findings from this project, and hopes to coordinate a “best availai@ece” workshop,

with systematic review a prominent discussion item. Key lehgeés for INR to

coordinate future systematic review work will be adequate supgult recruiting

gualified reviewers.

In summary, there are considerable challenges associated wityingppl/stematic
review in the natural resource and conservation fields. But the need forssymth#est
available science” for use in natural resource and environmentakdration
policymaking is greater than ever. Systematic review showsiderable promise, both
for identifying and packaging scientific evidence, and for helgeigscience agendas to
address critical knowledge gaps. Much remains to be learned abosetbé systematic
review in these diverse and challenging arenas, but this projexind&ated that such
work could produce many significant benefits.
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Appendix: Pilot Systematic Review Protocol and Revised Search Strategy

Does instream wood placement affect salmonid abundance, growth, sarvivabitat
complexity?

1. BACKGROUND

In Pacific northwestern coastal and western Cascades stilaageswood- trunks, larger
branches and roots of trees that fall into stream channedspisnary determinant of
channel form, creating pools and small abrupt drops and influencing clolapikland
width. Pools formed by large wood (LW) are important habitat andige cover for
many fish species, including salmonids (Bilby and Bisson 1998gai®s with more LW
tend to have more and larger pools, as well as more variation in depth, substrate types and
amount of cover compared to streams with less LW (Quinn 2005). Strgdimmore
complex pool habitats tend to have more fish species, and greatdersuof each
species (Reeves et al. 2002). LW also influences sedimenpdranthe greater the
proportion of elevation loss in a stream due to waterfalls, theefésent the stream is at
transporting sediment (Bilby and Bisson 1998).

Because of its key role in salmonid habitat, LW is a commonlgl ussasure of habitat
quality. Undisturbed streams in coastal Pacific northwestern forestaltymgiontain LW
in great abundance. Past land use practices have substastialted LW in many of
the region’s salmonid-bearing streams and rivers. After Eurerisan settlement, LW
was often removed from streams to facilitate the practigplash damming to transport
logs from harvest sites downstream to sawmills. In the 1960’3 @rsdfederal and state
programs were implemented to clear LW from stream channdls vas in part
motivated to eliminate migration impediments for adult salmon chlgdarge instream
accumulations of logging slash. Timber harvesting along streamaldwmseduced the
amount of large wood available for recruitment into channels (Reeves et al. 2002).

Concern over declines and disappearance of several Pacific naeitmssmonid stocks
(e.g., Nehlsen et al. 1991; National Research Council 1996) has dasuttajor efforts

to restore freshwater salmonid habitats. This includes activeerpnt of LW in

salmonid-bearing streams to recover stream processes anmrfancLand managers,
landowners and citizens who invest public and private funds in restottzio® an

interest in knowing when and where LW placement projects are ikebt to be

effective.

A Systematic Evidence Review (SER) will be conducted to logatereview evidence
(e.g. peer reviewed and non-peer reviewed literature, and readigbderanonitoring or
research reports) concerning the effects of large wood placemnesalmonids and
habitat complexity. The review will employ a comprehensive, docledeliterature
search and specific criteria for assessing the qualdyreliability of each study. Results
for each study will be reported in a table. The table will b&l isadentify factors that
might affect study conclusions as well as commonalities anereiftes among studies.
The overall strength of reviewed evidence will be summarizedepuatted in a narrative
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synthesis. Gaps in research will be highlighted. The review sbeuldeful to land and
watershed managers, landowners and citizens with a stake in ghlrhabitat
management.

2. OBJECTIVE OF THE REVIEW
2.1 Primary question

Does instream wood placement affect salmonid abundance, growth, survival or habitat
complexity?

Assessing the effectiveness of large wood placement maidée & studies use some
frame of reference for comparison. Possible comparators include:

....as compared to streams without wood placement?
....as compared to pre-treatment?

....as compared to similar reaches wiitkv wood loading?
...as compared to similar reaches wiiilgh wood loading?

Possible metrics for measuring study outcomes. Outcomeslfioorsds can apply to
any life stage:

» frequency of pools

* depth or volume of pools

« cover from predation

» gravel retention

» over-winter salmonid habitat (off-channel habitat and pools)
* habitat selectivity and/or preference
» site fidelity/turnover rate

* salmonid growth

* salmonid survival

* salmonid biomass/area

* salmonid movement

* salmonid density

» salmonid foraging activity

2.2 Secondary question

To the degree possible, the review will evaluate differenoesng study site variables
that may help explain differences among study outcomes. ®arcibles are termed
effects modifiergStewart et al. 2006). Specifically, the review will attengpaddress
the following secondary question: What influence do variables suleim@sise history,
local geology, stream gradient and valley confinement, proportion ofebbsubstrate,
degree of existing modification, stream size, drainage sizey Waiv, canopy cover, fish
species present and other potential effects modifiers have on plaetiof large wood
placements?

3. METHODS
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3.1 Search strategy
Electronic databases to be searched, listed by database name and hosifaidminis

» Aquatic Sciences & Fisheries Abstracts: Cambridge

* Environmental Sciences and Pollution Management: Cambridge
» Forest Science: CAB Direct*

» Treesearch: USDA Forest Service Research

» AGRICOLA: USDA/NAL

e Fish & Fisheries Worldwide: NISC

» StreamNet Library

e Dissertation Abstracts: FirstSearch

e WAVES Canada: Libraries of Fisheries and Oceans Canada
* Sport Fish Division Reports: AK Dept. of Fish & Game

* Web of Science: Science Citation Index

The following meta-search engines will be searched
* Dogpile
» Google Scholar
* Oregon State Library
* Washington State Library
» Streamnet Library Columbia Basin

Search terms:

EITHER stream, river channel, trout, salmon, char, Onchorynchus Kkisutch,
Oncorhynchus keta, Oncorhynchus tshawytscha, Oncorhynchus gorbuscha,
Oncorhynchus nerka, Oncorhynchus mykiss, Oncorhynchus clarki AND

wood placement or restoration

woody debris placement or restoration
restoration

habitat structures

habitat restoration

fish habitat improvement

stream channel improvement

NouokrwhE

Search terms may be added or dropped as the search progressegh Instances,
rationale and details will be documented. Publication searchedeaviindertaken on
conservation and statutory organization websites (e.g. Oregon Dejshaf. RVildlife,
Washington Dept. of Natural Resources).

A record of the first 100 word document or PDF hits from each sawittde saved.
Titles and abstracts will be assessed for relevance.

Additional foreign language searches will be conducted on Googhlgptare information
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from the following non-English speaking countries with significanhaggd salmonid
fisheries: Denmark, Finland, France, Norway, Spain, Sweden Chiignfina, Japan,
and Russia. Only those references with English language abstoacisrning native
stocks of salmonids will be considered.

Bibliographies of recent, relevant articles- primary peeafieveed papers and book
chapters recognized by experts as seminal or important- magdrehed for further
references. Recognized experts and practitioners may be eontémt further
recommendations and relevant unpublished material or monitoring data.

3.2 Study inclusion criteria

* Relevant subjects:Rivers and streams containing trout and salmon populations.

* Type of Intervention: Only studies that investigate large wood placement or
augmentation by humans will be included. Studies that investigaszthagical role of
large wood in unaltered systems will not be included.

» Types of Outcome: Change in abundance, growth, survival, habitat preference, and/or
habitat complexity of trout and salmon. However, studies will notepexted on the
basis of outcome and outcomes other than change in fish abundance and habitat
preference will be catalogued.

» Types of Study: Type of study (e.g. retrospective, BACI) will not be used tondef
inclusion or exclusion criteria. All information regarding the pmmnautcome will be
collated qualitatively in tables and accompanying narrative synthesis.

It is anticipated that some studies will be clearly reletarhe primary review question
based on titles and abstracts. For other studies, relevance nesg lotear. If titles and
abstracts provide insufficient information to make a decisionrdega study inclusion,
reviewers will view the full text of articles in order to eetine their relevance and make
decisions regarding inclusion in the review.

Personnel conducting the initial searches will conservativelydecall studies that meet
inclusion criteria listed above and defer to science reviewgadimg final decisions
about which studies to include and which to exclude. In other words, $odiessmay
be initially be included but later excluded if, in the viewla# science reviewers, they do
not meet the criteria listed above. In such cases, reasonscfodiag the study will be
documented.

3.3 Study quality assessment

Quality assessment is a hallmark of systematic revieveszieRers will attempt to rank
each piece of evidence based on relative quality, and give greeaight to those of
higher quality.

Overall, evidence quality will be judged based on how well the rese@as conducted
and minimized chances for inferential error. Ideally, each meegidence is assigned a
numerical ranking for quality, based primarily on rigor of expental design (Table 1).
Studies that meet criteria in quality level 1 would be giventgreaeight than studies
ranked 2, and so on.
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Ranking the quality of studies with different sample sizes, ilmtsit methods and
variables may prove challenging. In practice, it may be sacgs$o use different or less
rigid categories while applying the same general framew&ik. example, studies may
be assigned to categories such as:

1. Study was well designed and conducted overall; evidence is relativalyg stro
2. Study had some flaws in design or conduct that reduce evidence strength
3. Study had major flaws which seriously compromise it's reliability

Criteria and categories for ranking evidence may be refined or ahelling the course
of the review. Rationale and circumstances for any such amersimeiht be
documented.

At least two reviewers will independently assess a random sob®8% of articles.
Disagreement will be resolved by consensus, or following assessment lyravtawer.

If there are instances where studies are included that awdl®red by one of the
reviewers, the other reviewer will review that study.

Table 1: Hierarchy of different study designs to assess stream rehalaltion projects

Relative

Study design Example Outcome Relative
Level of

quality
level

confidence

1.

Replicated sampling
replicated controls, samplin
before and after rehabilitation

,'The increase in the frequency

reach’

of/ery high

goools in the treated reach was greater
than any increase at either control

Unreplicated, controlled
sampling before and afte
rehabilitation

,'The number of salmon increas
ciafter rehabilitation in the treate
reach, but not in the control reach’

etHigh
d

Unreplicated, uncontrolleg
sampling before and aftg
rehabilitation; OR
Unreplicated, controlled
sampling after rehabilitation

,There were more salmon after t
swork than before’; OR
‘After rehabilitation there were mor

treated reach’

h&loderate

e

,salmon in the control reach than in the

Unreplicated, uncontrolled,
sampling after rehabilitation

‘There was a gradual increase in |
number of salmon in the two yeg
after the work’

Heow
rs

uncontrollec
aft

Unreplicated,
anecdotal observation

Sl saw lots of salmon after we ha
cedone the work’

rehabilitation

\d/ery low

(Modified from a table in from Fazey et al. (2002), which was niedlifrom Rutherfurd
et al. (2000)A Rehabilitation Manual for Australian Streamol 1, pp 164-73.)

3.4 Study summaries
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Information about study characteristics, quality and resultsbsillocumented in tables
with fields for:

Study date

Study location

Sample size

Stream characteristics (e.g. width, gradient, confinement)
Variables measured

Summary of experimental/study design
Outcome(s) measured

Findings

Potential sources of bias or inferential error
Effects modifiers

Relative study quality level
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Methodology/ Sample Analysis/ Relative | Potential Sources of Bias Effects Modifiers
Exp. Design/Life stage| Size, Rep-| Statistics Study
assessed (if applicable)| lications Quality

Level




3.5 Narrative synthesis

To rate the strength of a body of evidence (a group of studessgwers must not only
identify all relevant studies and evaluate the quality of eachalbatassess consistency
of results and heterogeneity of study designs to assescdingrarability. This is more
difficult than assessing the quality or strength of an individual study.

Meta-analysis is preferred for evidence synthesis in the algoliofession, but may be
inappropriate or impossible for many natural resource SERs. Oppi@guioit merging

datasets will be explored and reported, but performing meta-aneysot anticipated in
this review.

A narrative synthesis is especially critical as the principgans of synthesizing evidence
when meta-analysis is not conducted. Information from included stwdidse collated
gualitatively in table format. Narratives that summarizelalibe evidence and evidence
gaps will accompany the tables.

Tabulated study characteristics and results in the narrsyivihesis allow similarities
and differences between the studies to be compared and help documeetieovens
arrived at an overall assessment. The narrative will documentganized qualitative
evaluation of the strength of the body of evidence as a whole, and h@y have been
impacted by study characteristics and quality.

Reasons for heterogeneity in study results may include stsemnlocal gradient and
valley confinement, proportion of cobbles in substrate, land use histting watershed,
water quality, water flow, stream and canopy cover.

Criteria for assessing the strength of a body of scientific evidence:

Quality: Aggregate quality of a body of evidence is based on the ihteahdity of
each included study.

Quantity Magnitude of effect, numbers of studies, and sample size ostistlti
power.

Consistency For any given topic, the extent to which similar findings @morted
using similar and different study designs.

Coherence Do the findings of a body of evidence make sense as a whole?

4. POTENTIAL CONFLICTS OF INTEREST AND SOURCES OF SUPPORT

Some studies to be reviewed may have been authored by the revieeveselves. This
potential conflict of interest will be addressed as explained ab®ie other potential
conflicts of interest to be declared. This systematic revgetunded by the Oregon
Department of Forestry.
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Systematic Evidence Review REVISED SEARCH STRATEGY

Question: Does instream wood placement affect salmonid growth, survival otahabi
complexity?

Search Protocol
Revision 4/10/07

3. METHODS

3.1 Search strategy

Theses electronic databases, listed by database name andirhiostteator, were
searched. ASFA and Fish & Fisheries cover international infasmagearching was not

limited to US generated material or English language.
* Aquatic Sciences & Fisheries Abstracts: Cambridge
» Environmental Sciences and Pollution Management: Cambridge
* Forest Science: CAB Direct
» Treesearch: USDA Forest Service Research
e AGRICOLA: Ebsco
e Fish & Fisheries Worldwide: NISC
* Wildlife & Ecology Studies Worldwide: NISC
» Dissertation Abstracts: FirstSearch
* Web of Science: Science Citation Index

The following meta-search engine was searched.
» Google Scholar

The following library collections were searched:
* Oregon State Library (OCLC)
» Washington State Library (OCLC)
* Oregon State University Library (OCLC)
* University of Washington Library (OCLC)
» Washington State Library (OCLC)
» Streamnet Library Columbia Basin (OCLC)
» Sport Fish Division Reports: AK Dept. of Fish & Game (OCLC)
 WAVES Canada: Libraries of Fisheries and Oceans Canada

The following search strategy was used combining, when possikle three sets of
keywords:
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Set 1:Species- These search terms were combined with OR. None were tiednas

preliminary searches truncating ‘salmon’ returned too many irrelegaunlts.
* Oncorhynchus kisutch
* Coho salmon
* Oncorhynchus keta
e Chum salmon
* Oncorhynchus tshawytscha
* Chinook salmon
* Oncorhynchus gorbuscha
* Pink salmon
* Oncorhynchus nerka
» Sockeye salmon
* Oncorhynchus mykiss
» Salmo gairdneri
* Rainbow trout
e Oncorhynchus clarki
» Cutthroat trout
» Salmo salar
* Atlantic salmon
* Salmo trutta
* Brown trout
* Hucho taimen

« Salmon
e Trout
e Char

Set 2: Environment— These broad search terms in conjunction with the treatnrerd te

narrowed the search appropriately. These three terms were combined with OR.
e Stream
* River
e Channel

Set 3: Treatment - These terms were searched as phrases and combined with OR.
Originally, broader treatment terms were used such asafstrrestoration’, ‘habitat
restoration’ and ‘stream channel improvement.” This origiriedtegy skewed the
relevancy ranking of the results giving items with the most keg#/ from the search
strategy the highest ranking. Consequently, more relevant wimenly a few critical
keywords could have been overlooked, especially if results had beerd limitbe first

100 or 200 hits. The terms listed below, while returning a smailerber of items,

seemed to be more appropriate for the issue
* Wood placement
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Wood restoration
Woody debris placement
Woody debris restoration
Large wood

Logs

Woody debris

LWD

Three of the resources searched posed challenges for then deaseh strategy as the
systems have intrinsic limitations.

TreeSearch has a very limited search term capability and is aeblaimall
dataset. So, a simplified search strategy was used after some expéiomenta

SalmonAND “large wood”or “woody debris”or “habitat restorationdr “stream
channel” =

GoogleScholar limits search terms to 42 and is not transparent on phrase
searching. So, a more general search strategy was used resulting ia 4106€ t
hits. As GoogleScholar improves its advanced search engine, this problem of
irrelevant and duplicated results may diminish.

(Phrases = “wood-restoration” or “large-wood” or “woody-debr&” wood
placementOR (All words = logs or LWD))AND (At least one word = salmon
OR trout OR char)

WAVES does not allow Boolean combining of multiple sets.

All items found in each source were imported except for Google&chdiere the first
100 of 3,820 results were reviewed for inclusion. Those with indetermifatenation
(e.g. incomplete citation) were discarded. After compiling tesults in a ProCite
database, duplicates were removed as well as meeting abstracts.

Additional searching of pertinent conservation and statutory ordamzavebsites
including the Oregon Department of Fish & Wildlife and the Washin@epartment
Fish & Wildlife was considered, but discarded as neither had coms®ie publication
lists. Pertinent publications by both agencies were retrievdd seérches of regional
library catalogues as Oregon State University and UniversityWashington are
depositories for their respective state government publicati@msh also collect non-
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depository items generated by the agencies as available. &@mey publications were
retrieved via GoogleScholar.

In addition to the databases and catalogues searched, selectegrdyiblies of recent,
relevant papers and book chapters recognized by experts as semmpbdant were

reviewed for further references. This helped identify additioetdrences as well as
reinforcing the validity of the initial search results.

Bayley, Peter. 2002. A review of studies on responses of salmon andotrout
habitat change, with potential for application in the Pacific INeest: A report to
the Washington State Independent Science Panel.

Lassettre, Neil S. 1999. Annotated Bibliography on the Ecology, Mareaagem
and Physical Effects of Large Woody Debris (LWD) in StreBoosystems.
Department of Landscape Architecture and Environmental Planningtsnivof

California, Berkeley.
http://www.cnr.berkeley.edu/forestry/curr proj/woodydebris/woodbiblio02.html#
113

Roni, P.; Hanson, K.; Beechie, T.; Pess, G.; Pollock, M ; Bartley, D2@05
Habitat rehabilitation for inland fisheries. Global review ofeefiveness and
guidance for rehabilitation of freshwater ecosystems. FA@eFss Technical
Paper, No, 484, Rome, FAO. 116 pp. [Reviewed Section 2.5: Instream Habitat
Structures. Pp. 37-49]

The set used for initial review included 457 references.
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