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Pacific Northwest Research Station
Research Framework: A Dynamic
Strategy for Partner-Driven Research
The USDA Forest Service Pacific Northwest (PNW)
Research Station’s research framework was designed to
ensure that station research is flexible and transparent
as well as responsive and relevant to partners. As a
result, the research framework employs principles of
“coproduction” by which station scientists work with
key partners throughout the research cycle. By forging
strong working connections with those who need and

use science generated by the research station, station

scientists better understand how to frame research
questions, design studies, and deliver relevant results.
Within this framework, research initiatives are
strategically important lines of research that are
manageable in scope such that a team of scientists can
make demonstrable progress in 1 to 5 years. At the
outset, a research initiative is a compelling issue that
has been identified as a priority for key stakeholders.
The research initiative is then developed via dialogue

involving stakeholders and researchers to identify
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and prioritize researchable questions,
desired outcomes, and deliverables. A
problem analysis and work plan guide
the implementation of lines of research,
which are supported by annual funding
allocations from the PNW Research
Station and possible contributions from

Evaluation and
external partners or sponsors.

Coproduction cycle

Goal-defining meeting

Identify R&D needs

to improve management
decisions .

Work plan meeting

adjustment

Assess the effectiveness

Plan and
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and applications

Adaptation Research
Initiative Background

Historically, inland forests of the western

of actionable

‘ - .

Rollout meeting Project implementation

Cascade Range burned infrequently; fire Exchange knowledge

seasons were relatively short and fuel

to ensure science-based

with end-users .
Coproduce inferences

moisture content was generally high. But implementation activities

as 2020 demonstrated, “west-side” fire

1S a serious, albeit rare, threat to forests,
communities, and ecosystem services. Fire
seasons have grown longer in the Pacific
Northwest. Warm, dry conditions that are conducive to large
fire events will likely become more common in the future.

In addition, wildfire risk exposure and the consequences
of a very large fire event are high west of the Cascades,
especially in areas with complex jurisdictional patterns,
wildland-urban interfaces, and other high-value resources,
such as municipal water supplies. Thus, a unique set of
socioeconomic and biophysical factors affect fire and land
management in west-side forests.

Research on the drivers and consequences of fire in
the inland forests west of the Cascades has been relatively
scarce. Prompted by this information gap, the PNW
Research Station hosted a workshop in 2019 to discuss
research needs. Participants identified a handful of needs
that grew into simultaneous, interacting projects in which
scientists and land stewards bring their respective skillsets
together to investigate viable alternatives to improved
wildfire management. This initiative will address an
immediate need for information and tools to help fire
managers and responders plan for changing fire regimes in
west-side forests that historically have experienced mixed- to
high-severity fire.

Initiative Details

Each project within the West-Side Fire and Climate
Adaptation Research Initiative is linked in support of
partner goals. The individual projects are listed below
along with their objectives, progress to date, next steps, and

expended financial resources.

Re-Evaluating Historical Fire Regimes in West-

Side Forests of the Pacific Northwest

Objectives:

* Address critical uncertainties around historical west-side
fire regimes that limit understanding between fire activity,
forest and landscape conditions, and the role of climate.

* Provide a quantitative knowledge base to addressing
uncertainty in historical fire frequency and severity
across biophysical and climatic gradients on the west
side of the Cascades.

Progress:

*  We have collected fire histories from more than 50 sites
across four national forests in the western Cascades.

» A database of historical west-side fire perimeters
and forest conditions has been assembled and has
provided the foundation for multiple presentations and a

manuscript examining the 2020 Labor Day fires.
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« Field work for a dendroecological fire history across the Community Vulnerability and Wildfire Ignitions
western Cascades is underway and planned to continue Objectives:

through 2022. * Build on prior research to examine the relationship

between community socioeconomic factors and human-

Next steps: caused wildfire ignitions with a focus on the Pacific
* Compile spatial datasets on historical fire regimes and Northwest.
perimeters, produce peer-reviewed publications, and .

Use a longitudinal panel dataset of more than 104,000

conduct outreach to public and private partners. ignitions, climate variables, and community-level

* Outcomes will include informing climate change socioeconomic characteristics from 1992 to 2018 for all

adaptation strategies for resource managers and of Oregon and Washington to examine regional ignition

providing guidance to policy and conservation efforts by causes and the relationships between socioeconomic

identifying areas vulnerable to large, high-severity fires and biophysical variables and both human-caused and

on the west side. natural ignitions.

* Results will have implications for policy and

Improving Current and Future Risk Products management approaches to reduce and address human-
for Partners caused ignitions.
Objectives:

* Address partner questions about how climate change
will affect wildfire in the future. ' ? USDA Forest Service

» Understand current and future wildfire risk to 4
communities on the west side. West-side wildfire has
been a conundrum for our coproducers and a challenge
for researchers and modelers because the historical
probability of fire is low; yet, as demonstrated by the
2020 fires, fires can be devastating and will likely be

more devasting in the future.

Progress:

*  We completed analysis of existing FSim results
(current fire exposure) and submitted a manuscript for
publication.

* We have initiated the process for modeling future fire
regimes using FSim.

Next steps:

* Produce consistent current and future maps and data that
show disaster exposure and geographic distribution of
sources (wildfire transmission).

» Publish findings.

* Convene workshops with coproducers.
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Progress:

An extensive panel dataset of wildfire ignitions, both

natural and human-caused, has been developed,

including more than 104,000 ignitions, climate variables,

and community-level socioeconomic characteristics

from 1992 to 2018 for all of Oregon and Washington.

We have conducted extensive empirical analysis of

the panel dataset to identify socioeconomic factors

that are correlated with wildfire ignitions in addition

to biophysical and climate-related factors. Our results

will have implications for policies and management

approaches to reduce specifically human-caused ignitions.

A student working toward her master’s degree through

Oregon State University was funded under this project;

she defended her thesis in summer 2022. Her thesis

highlights our initial empirical analysis.

Drafted an initial working paper about our analysis:

Reilley, C.; Crandall, M.S.; Kline, J.D.; de Diego, J.;
Kim, J.B. Examining socioeconomic and biophysical
factors associated with wildfire ignitions in Oregon
and Washington, U.S.A. Working paper.

Next steps:

Finalize our initial research paper for submission to a
peer-reviewed journal.

Draft a second paper to submit to a peer-reviewed
journal that will highlight communities that may be
particularly vulnerable to wildfire.

Fire- and Carbon-Oriented Management in

Pacific Northwest Forests?

Objectives:

» Understand the current extents, objectives, and styles of
current and prospective fuels and carbon management
of family forest landowners and large (e.g., corporate,
federal, state, tribal) forest landowners in western
Oregon and Washington and northwestern California.

* Document the extent to which landscape-scale wildfire risk
and fuels management is communicated and coordinated
among different landowners across land ownerships.

* Identify opportunities, policies, and programs to improve
fuels and carbon management by forest landowners.

* Understand the social and economic feasibility
of different fuels treatment activities and carbon
management options across a range of west-side
landscapes and land ownerships.

» Assess and compare modeled 40-year outcomes
under business-as-usual and prospective management
scenarios. Management scenarios vary according to
several factors: how much they address resistance to
crown fire; whether sequestered carbon stays in the
forest, moves into harvested wood products, or gets
emitted into the atmosphere; and how any financial

returns compare to management costs.

I This project is also part of the station’s Carbon Dynamics
Research Initiative.
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Progress:

¢ To date, we have conducted 62 interviews with 65
people, spanning 60 federal, tribal, state, and private
industrial large-land ownerships to better understand
silvicultural practices and options. These interviews
have been transcribed and qualitative coding (using
MAXQDA) has largely been completed. Analysis
of interview data is ongoing. Data gathered from
these interviews—especially related to silvicultural
practices—have been shared with the BioSum modeling
team and are being used to inform baseline business-as-
usual scenarios and alternative management scenarios.

*  We have completed a survey of family forest landowners
in Oregon and are just initiating empirical analysis of the
survey data. Much of the raw data already is being used
to inform BioSum modeling.

* A BioSum modeling subteam has developed business-as-
usual management scenarios and associated prescriptions
based on interview data and engagements with
stakeholders. For the Oregon/Washington part of the
study area, these prescriptions have been applied in the
Forest Vegetation Simulator (FVS) and FVS output data
has been loaded into BioSum to enable policy simulation.

* We are in the early stages of drafting papers and other
products that summarize our results.

* We continue to engage with those who participated
in interviews and other interested parties (e.g., trade
associations) through quarterly research updates and

other communications.

Next steps:

* Conduct additional private landowner interviews where
possible.

* Build prescriptions specific to small private ownerships
from survey results developed by the small landowners
subteam.

* Analyze west-side Oregon/Washington business-as-usual
management; craft alternative management prescriptions
that emphasize fire resistance and delivery of climate
mitigation benefits; model prescriptions for southwest
Oregon and northern California; engage with stakeholders
to obtain the most representative economic parameters for
modeling the costs, revenues from sales of wood, and to
achieve consensus on metrics of effectiveness in enhancing

resistance to fire; and explore carbon implications.
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+ Continue ongoing coordination between the landowner
data collection and analysis teams with the BioSum
modeling team.

* Resume data analysis and interpretation, drafting papers,

presentations, and other materials summarizing results.

West-Side Fire Effects and Recovery Study

Objectives:

» Compare data collected in 2021 with data from
previous Forest Inventory and Analysis (FIA) surveys
to assess a broad range of wildfire effects on forest
ecosystems and how wildfire effects are influenced
by prefire stand structure and composition, past
silvicultural treatments and forest management history,
topography, and fire weather.

» Assess short-term greenhouse gas outcomes of these
fires and build a database to facilitate analyses of postfire
ecological dynamics on these plots using data collected
during regular FIA monitoring efforts in the future.

Progress:

* A problem analysis was developed and shared with
coproducers to raise support to obtain data; coproducers
regularly engaged and consulted.

+ 248 West-Side Fire Effects and Recovery Study plots
were sampled thanks to outstanding in-kind support
from the USDA Forest Service’s Pacific Northwest
Region (Brance Morefield and Marin Palmer) and
FIA program and extramural funding provided by the
Oregon Department of Forestry and USDI Bureau of
Land Management.

*  We developed an initial West-Side Fire Effects and
Recovery Study analysis dataset.

» We presented preliminary findings to the FIA science
stakeholders meeting and the Oregon governor’s postfire
monitoring science team. Findings will be also be
presented at the Postfire Monitoring Science Symposium
at Oregon State University (February 2023).

* Two draft manuscripts were prepared to report rapidly
deliverable, but preliminary, info on the outcomes of
these fires and the power of West-Side Fire Effects and
Recovery Study data and techniques evaluated and
developed to assign plot relevant weather, reflecting

when fire encountered plots.
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Next steps: that links pre- and postfire visit data to provide baselines
* Identify funding to support a complete analysis of West- for future studies by PNW Research Station scientists and
Side Fire Effects and Recovery Study data—none is their partners analyzing postfire ecosystem trajectories.
currently allocated; additional next steps are pending
funding support for this analysis. Wildfire Effects on Water Quality, Water
» Develop a growth, removals, and mortality compilation Quantity, and Aquatic Habitats
of the pre- and postfire data to enable comprehensive Objectives:
analysis of fire effects and carbon dynamics. * Inform strategic pre- and postfire management to target
* Identify links between prefire management (including watershed vulnerabilities to enhance water supply
thinning timing and resultant stand density) and resilience for municipal communities and native fish.
severity and drivers of regeneration success in the + Provide tools, models, and water supply datasets in
postfire environment. response to wildfire in two selected watersheds in
* Validate remote-sensing-based fire severity products, western Oregon/Washington where risks of postfire
such as those developed by Burned Area Emergency degradation vary for native fishes habitat and water
Response (BAER) and Monitoring Trends in Burn quality/quantity in municipal watersheds.
Severity (MTBS) programs, and publish findings.
* Provide webinars for managers and policymakers and Progress:
scientific conference presentations on these and other * A study plan was submitted.
findings, including dead wood dynamics. *  We completed modeling in the Clackamas River and
» Develop a sharable, integrated, quality-assured database Upper Rogue River watersheds.
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* ArcGIS StoryMaps? maps are being developed for
each targeted watershed to make the following datasets
that were developed during the modeling available for
download:

* Virtual watersheds

» Synthetic river networks

+ Shallow landslide probability

* Debris flow probability

* Gully erosion probability

* Flash flood probability

* Surface erosion probability

* Postfire road erosion and sediment
delivery probability

+ Fish habitat modeling (including
thermal effects of wildfire)

* The Clackamas River watershed story map is complete
and has been reviewed by National Forest System and
water provider partners. It will be transferred to watershed

partners to be posted and curated on their website.

Next steps:
+ Finalize Upper Rogue River watershed story map.

 Identify archive location for story maps.

2 The use of trade or firm names in this publication is for
reader information and does not imply endorsement by the U.S.
Department of Agriculture of any product or service.

20-Year Postfire Ecosystem Trajectories From

a Spatially Balanced Sample

Objectives:

» Use data from repeated sampling of 350 FIA and
Current Vegetation Survey (CVS) plots that have
experienced wildfire to assess wildfire effects and short-
to long-term changes in forest ecosystems following
wildfire in western Washington and Oregon.

» Address stakeholder questions:

*  Which west-side forests are most resilient to fire?

* What does early-seral habitat look like,
and how long does it persist?

* What are the drivers of natural postfire
forest regeneration, and where is
artificial regeneration needed?

* How do dead wood pools (e.g., snags
and downed wood) change over time
following mixed-severity fire?

* What is the carbon dynamics baseline (e.g.,
pool transfers) without salvage or other
intervention in the postfire decades?

Progress:

* The USDA Forest Service PNW Region, FIA, and
the National Fire Plan have invested in collecting the
plot data (FIA, CVS, and West-Side Fire Effects and
Recovery Study).
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* PNW Research Station Resource Monitoring and
Assessment program invested analyst time on data
quality assurance.

* An Oak Ridge Institute for Science and Education research
fellow onboarded and has begun analysis by linking CVS
prefire to CVS postfire, and FIA annual design visits
over 25-30 years to a set of 370 west-side Oregon and

Washington plots that fire had encountered since 1990.

Next steps:

* Link inventory observations across time, account for
protocol differences, extract data relevant to this study,
and summarize data for analysis.

* Acquire or develop appropriate environmental
descriptors for sample plot locations and assist
with formulating and testing hypotheses, statistical
estimation, and modeling.

» Interpret results and present findings in reports,

webinars, conferences, and documented databases.

Postfire Management

Objectives:

» Understand changes in stand structure following salvage
logging.

+ Establish a replicated long-term project to quantify
short- and long-term (<1- and >20-years postharvest,
respectively) effects of salvage logging on dead woody
fuel dynamics and forest succession.

» Coordinate the placement of research plots and adjust
sampling protocol to answer other relevant questions to
accomplish additional resource management objectives
(wildlife habitat monitoring or herbicidal effects of

shrub regeneration).

Bureau of Land Management

Progress:

New monitoring sites will be added on sites that have
experienced large wildfires to track post-wildfire woody
fuel trajectories of large high-severity patches, as well as
any areas that are salvage logged.

Preharvest data was collected in summer 2020.
Postharvest data was collected following salvage logging

in summer of 2021.

Next steps:

Prepare publications, establish long-term monitoring
project, and build relationship with managers. Show
short- and long-term effects of salvage logging.
Fulfill the purpose-and-need learning objective in

National Environmental Policy Act (NEPA) documents.

Southwest Oregon Marine Layer Dynamics
Objectives:

Provide new weather observations for the study area
region (in which fires behave differently when a marine
layer flows onshore) and new tools to help fire managers
manage risk by understanding when and how marine

flows will modify fire behavior.

Progress:

Hourly weather station data are being provided to users
via a customized, collaboratively designed website.
Original proposal objectives are near complete.
Remote automatic weather stations (RAWS) have been

deployed.
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Resources
Current spending
Total
Project FY 2020 FY 2021 FY 2022 (all years)
Re-evaluating historical fire regimes in west-side forests of ~ $250,000 $65,000 $140,000 $455,000
the Pacific Northwest
Improving current and future risk products for partners $215,000 $30,000 $35,000 $280,000
Socioeconomic factors in implementing risk mitigation $190,000 $285,000 $87,500 $562,000
West-Side Fire Effects and Recovery Study 0 $250,000 $250,000
Wildfire effects on water quality, quantity, and (aquatic) $100,000 $100,000
habitats
Terrain Works $170,000 $170,000
Postfire ecosystem trajectories $200,000 $95,000 $62,000 $357,000
Southwest Oregon marine layer dynamics $60,000 $25,000 $85,000
Total $1,015,000 $750,000 $494,500 $2,259,000
Partner investments
Investor Recipient Amount Project
Oregon Department of Forestry, USDI Bureau of Jeremy Fried $382,000 West-Side Fire Effects
Land Management, and USDA Forest Service Dave Peterson (cash and in-kind) and Recovery Study

Pacific Northwest Region and Forest Inventory and
Analysis-Washington Office
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PNW Station investment funds to cooperators
Cooperator Amount Projected outcome

Re-evaluating historical fire regimes in west-side forests of the Pacific Northwest

Oregon State University $150,000 A better understanding of the historical role of fire in west-side forests will help determine the potential future role of fire
with a changing climate. This research will investigate historical fire regimes (i.e., fire frequency, extent, and severity) of
west-side forests to develop a spatial database of early 20th century fire effects and cross-dated, tree-ring chronologies and
fire records to link with historical climate. Characteristics of past large fire events will be explored to help inform future
fire risk and potential actions to mitigate risk. Increased understanding of the potential changes in fire regimes with
changing climate will help managers prepare for changing conditions in the future.

Improving current and future risk products for partners

U.S. Department of $260,000 Fellowship (1): Geospatial analysis. Objective: Perform geospatial analysis of relevant datasets that may yield
Energy information about past fires on the landscape. Fellowship (2): FSim large fire model simulation and analysis. Objective:
Analyze existing FSim large fire model output from Quantitative Wildfire Risk Assessment project and run FSim
under future climate change scenarios. Fellowship (3): Vegetation modeling. Objective: Calibrate and run dynamic
vegetation model for multiple study areas in the Pacific Northwest and beyond to create a structured, reproducible, and
efficiently disseminated modeling system.

Socioeconomic factors in implementing risk mitigation

Oregon State University $50,000 Investigate relationships between socioeconomic factors, wildfire ignitions, and human community vulnerability in the
Pacific Northwest. The two objectives of this research are to determine (1) the relationship between: socioeconomic
status and the relative prevalence of human-caused wildfire ignitions and (2) wildfire ignition frequency near vulnerable
communities. To do this, researchers in the USDA Forest Service Pacific Northwest (PNW) Research Station will work
with researchers at Oregon State University to compile, analyze, and interpret biophysical and socioeconomic data and
econometric models.

University of Michigan $104,859 Increase scientific understanding of adaptation and mitigation of wildfire and other risks associated with climate change
among family forest owners and inform programmatic initiatives that seek to help owners make climate-informed
decisions regarding management of their lands.

U.S. Department of $35,000 Funding for an Oak Ridge Institute for Science and Education research fellow that will develop a synthesis on the state
Energy of science supporting fire management in west-side forests, including socioeconomic, organizational, and biophysical

sciences. The fellow will also assist in organizing and facilitating a multiday workshop with scientists and state, private,
and federal land managers to understand land manager needs and questions and identify research gaps in the region.
This workshop will produce a white paper outlining land manager needs in terms of specific researchable questions,
future science syntheses, and decision-support tool development. With guidance from a mentor, the fellow will gain
experience in working with USDA agencies, particularly the Forest Service, in facilitating coproduction approaches to
research; strengthening partnership engagement through sharing research and workshop information; and synthesizing
scientific publications for natural resources managers, forest landowners, and policymakers.

10
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PNW Station investment funds to cooperators

Cooperator Amount Projected outcome

Wildfire effects on water quality, quantity, and (aquatic) habitats

Terrainworks $99,968 Terrain Works proposes to enter into a joint venture agreement with the PNW Research Station to develop modeling
collaborative group products that identify potential areas where landslides associated with wildfires occur that may affect rivers and streams

in west-side Oregon and Washington moist-forest areas. In particular, location of sediment deposition that may be
hazardous for municipal watersheds or that may benefit aquatic habitat will be identified.

Postfire ecosystem trajectories

University of Washington $115,000 This project will use targeted field sampling within the footprints of recent wildfires in forests with low-frequency
fire regimes to build on an existing set of 1-ha plots that are used to examine postfire ecological dynamics and their
relationship to (reconstructed) prefire forest structure and age, burn severity, local topography, distance to seed
sources, and postfire climate—and test how these dynamics vary regionally across several factors of interest. A
postfire monitoring protocol has been developed and is currently being used to examine postfire dynamics in the
Norse Peak Fire area near Mount Rainier using existing funds. We propose replicating these sampling protocols in the
footprints of other recent wildfires along a latitudinal gradient, including the Eagle Creek, Goodell Creek, Maple, 36
Pit, Paradise, Beaver, and Sawmill Creek Fires. In aggregate, the work will result in a network of georeferenced long-
term monitoring plots to assess postfire ecosystem trajectories in long fire return interval, west-side fire regimes.

University of Washington $72,000 The intense public debate on the practice of postfire logging, coupled with the lack of reliable information on long-term
treatment effects, points to the need for establishing monitoring sites that produce quality longitudinal data regarding
the consequences of different kinds of salvage logging on stand structure, fuel loadings, and fire behavior. We propose
to add several sites to an existing long-term monitoring project to quantify treatments at varying levels of salvage
logging, seedling planting, and herbicide application.

U.S. Department of $179,000 To support PNW Research Station’s West-Side Fire and Climate Adaptation Research Initiative, Jeremy Fried will work
Energy in collaboration to simulate prospective management of west-side forest landscapes via the BioSum framework (based
on USDA Forest Service Inventory and Analysis data and Forest Vegetation Simulator) for all ownerships to predict
forest outcomes with respect to owner objectives, fire resistance, and economic productivity under both business-as-
usual management trajectories and alternative trajectories that account for owners’ concerns about fire hazard. They
will evaluate simulation outcomes under multiple scenarios, developed in consultation with coproducers, to understand
the tradeoffs among management goals over the next three to four decades.

Southwest Oregon marine layer dynamics

Central Washington $20,000 Install meteorological sensors to study the effects of marine layer dynamics and their effects on extreme fire weather.
University

1
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Conclusions and Lessons Learned
One of the most successful outcomes of the West-Side Fire
and Climate Adaptation Research Initiative to date has

been the increased partnership work in exploring our joint

efforts and communicating that to make a real difference on

the ground.

* The coproduction model of research where land stewards

work with researchers on an ongoing basis is new for
many of the individuals involved in the initiative and
will take time to cultivate.

* Our coproduction partners are busy people; this creates
challenges for trying to include them throughout the
research process.

+ This initiative scratched the surface of an important
need. In fact, the need for tools and information
about the future of fire on the west side of Oregon
and Washington is even greater than it was when this
initiative was launched in 2019. The 2020 Labor Day
fires brought a fresh slate of questions and concerns
from communities and policymakers in the region,
including enormous demand for information about
drinking water vulnerabilities.

* The PNW Research Station’s ability to flexibly respond
to emerging information needs makes it an important
contributor to solutions on the ground. Part of being
nimble means having the capacity and resources to be
nimble (including our relationships with coproduction
partners).

e For future research initiatives such as this one, it would
help to reach out to key coproduction partners at all
levels of their organizations in advance to help establish
coproduction teams. Also providing teams with a good
understanding of the mechanisms for partnership (joint

venture agreements, Oak Ridge Institute for Science and

Education fellowships, etc.) could save time.

Preliminary Research Findings and Insights

*  We are gaining insight into how landowners on the
west side of Oregon and Washington are managing
their forestlands to address wildfire; previous research
has focused on the east side. This makes it possible to
learn about forest management west of the Cascades
and compare and contrast that with management on
the east side to better understand the mitigation efforts
appropriate to the west side.

12
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*  We are learning how management to address wildfire

varies across ecological regions on the west side (e.g.,
wetter coastal areas, west side of the Cascades, the drier
Klamath region of southern Oregon/northern California)
and how mitigation measures that are appropriate in
different ecological zones will vary—and therefore what
may be most appropriate and effective for a given area.
Analysis of wildfire ignitions in Oregon and Washington
show that human causes accounted for most ignitions on
the west side and nearly half of all ignitions on the east
side over the past quarter century. Nearly half of human-
caused ignitions are a result of recreation or open burning.
Vehicle use, smoking, firearm use, and fireworks account
for significant numbers of human-caused ignitions.

From a policy and management perspective, it may be
useful to consider how interventions might be designed
and deployed to address wildfire risks associated with
these discretionary human behaviors. Developing
tailored information and outreach programs for the
public that guide risk assessment of recreation and open
burning activities under fire weather conditions could
help, as would careful consideration of policies guiding
burn permitting. Similarly, information and outreach
could inform the public about risks associated with other
activities, such as vehicle and equipment use, when fire
weather conditions are present.

The seasonal timing, locations, fire sizes, and conditions
of the 2020 fires were all consistent with historical
evidence of past fires that reached similar and even
larger sizes, producing heavy, persistent smoke and
resetting forest ages across large parts of the region.

The 2020 Labor Day Fires were fundamentally a
weather-driven event. Climatic and weather conditions
leading to the fires in Oregon indicate that they were
driven by a highly anomalous combination of drought
and wind conditions. There appears to be a clear recipe
for the largest fire events: late-summer drought, an
ignition, and perhaps most importantly a strong synoptic
east-wind event.

The influence of forest management on fire severity

was minimal and variation in forest structure or fuels
played a relatively small role. These results provide little
evidence to support the use of fuel treatments to mitigate
fire severity under extreme fire weather conditions on

the west side.
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Charnley, S.; Engbring, G. 2022. Thinking with wildfire as
a collective action problem in the U.S. Pacific Northwest.
2022 Annual Meeting of the American Anthropological
Association. Seattle, WA. 9 November.

Denny, R.; Fischer, A.P. 2022. Wildfire experience and
risk perceptions among family forest owners in the
western Pacific Northwest, USA: a preliminary analysis.
Presented to International Association for Society and

Natural Resources. San Jose, Costa Rica. 28 June.

Engbring, G. 2022. Study overview: large landowner
perspectives and practices. Presentation to Siuslaw

National Forest Collaborative Group.

Engbring, G.; Charnley, S. 2021. Variation in cross
boundary collective action to address wildfire across
forest ecoregions. Presentation at 9th International Fire

Ecology and Management Congress.

Engbring, G.; Charnley, S. 2022. Study overview: large
landowner perspectives and practices—the role of
private industrial owners. Virtual presentation to

Washington Forest Protection Association.

Engbring, G.; White, E. 2021. Large landowner
perspectives and practices: fire and carbon oriented
management in the Pacific Northwest. Presentation at

Sustainable Northwest Collaboratives Workshop.

Flitcroft, R. 2019. West-side wildfire—water quality and
habitats for aquatic and terrestrial species. Review of
the effect of wildfire on aquatic and terrestrial habitats
and species. USDA Forest Service Pacific Northwest
Research Station West-Side Wildfire Workshop.
Portland, OR. 25 September.

Flitcroft, R. 2020. Wildfire: catastrophe or opportunity?
Presentation on the effects of wildfire on aquatic systems
and west-side Oregon. Wildfire to Water Seminar Series.

U.S. Environmental Protection Agency. 1 October.


https://doi.org/10.1139/cjfr-2021-0089
https://doi.org/10.1139/cjfr-2021-0089
https://doi.org/10.1016/j.foreco.2020.118190
https://doi.org/10.1016/j.foreco.2020.118190
https://doi.org/10.3390/f12070934
https://doi.org/10.3390/f12070934
https://ir.library.oregonstate.edu/concern/graduate_thesis_or_dissertations/xs55mm529
https://ir.library.oregonstate.edu/concern/graduate_thesis_or_dissertations/xs55mm529
https://doi.org/10.1002/ecs2.4070

Pacific Northwest Research Station

Flitcroft, R. 2020. Winners and losers: wildfire effects and
the ecology of native fishes. Presentation on the effects
of wildfire on native fishes. 23rd International Rivers

Virtual Symposium. 11 October.

Flitcroft, R. 2021. Wildfire effects in streams or, walking
the line between catastrophe and rejuvenation.
Presentation on wildfire effects in west-side forests of

Oregon. Bretz Club Mini Conference. 19 January.

Flitcroft, R. 2021. Assessing wildfire risk to municipal
drinking water sources. Sustainable Northwest

Workshop. Virtual presentation. 9 September.

Flitcroft, R. 2021. Collaboration to protect water quality
from wildfire in small municipal watersheds in the
PNW, USA. International River Symposium. Virtual
presentation. Brisbane, Australia. 29 September.

Flitcroft, R. 2021. Preliminary model results of predicted
effects of wildfire on sediment in the Clackamas River
watersheds. Clackamas Water providers virtual meeting.

14 December.

Flitcroft, R.; Reeves, G. 2022. Wildfire and salmon in
damp forest environments. Pacific Salmon Foundation.

Canada. Virtual presentation. 26 January.

Fried, J.S.; Busby, B.S. 2021. FCOMM: Fire and carbon
oriented management across west-side Pacific Northwest
forests: modeling. Co-Producer Engagement #1 (virtual).
16 December.

Fried, J.S.; Busby, S.; Klock, A. 2022. 2020 West-Side
Fires Effects and Recovery Study: a forest inventory
framework for postfire analysis. Virtual presentation
to the Oregon Interagency Postfire Research and
Monitoring Science Team. 15 June.

Fried, J.S.; Busby, S.; Klock, A. 2022. Postfire FIA
remeasurement yields granular estimates of fire effects
and an empirical test of fire resistance predictors in
western Cascadia. Forest Inventory and Analysis science

stakeholder meeting (virtual). 15 November.

Harvey, B.; Halofsky, J.; Donato, D.; Peterson, D.W.
2020. West-side story: forest fires in western Cascadia.
Cascadia Innovation Corridor forum: wildfires and

urban smoke know no borders.
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Harvey, B.; Halofsky, J.; Donato, D.; Peterson, D.W. 2022.
Forest fires in western Cascadia. The Environmental
Speaker Series. College of the Environment at Western

Washington University. 27 October.

Harvey, B.; Halofsky, J.; Donato, D.; Peterson, D.W. 2023,
Wildfire in the Gorge: the good, the bad, and lessons
from Eagle Creek. Sense of Place lecture series. Hood
River, OR: Mt. Adams Institute. 11 January.

McEvoy, A.; Kerns, B.; Kim, J.B. 2021. Hazards of risk:
using simulations to evaluate plausible extreme wildfires
in western Oregon and Washington. Cascadia Wildfire
Webinar. Cascadia Innovation Corridor, Wildfire and
Urban Smoke Working Group. 24 March.

McEvoy, A.; Kerns, B.; Kim, J. 2021. Identifying plausible
community wildfire disasters in low-frequency fire
regimes. Webinar. USDA Forest Service, Pacific
Northwest Research Station. 27 October. https:/www.

fs.usda.gov/pnw/events/webinar-identifying-plausible-

community-wildfire-disasters-low-frequency-fire-

regimes.

McEvoy, A; Kim; Kerns, B.K. 2021. Hazards of risk: using
wildfire simulations to identify and plan for plausible
extreme events. Ecological Society of America Annual
Meeting. Virtual. 2—-6 August.

Merschel, A. 2022. Historical fire frequency on
the Clackamas River. Estacada, OR: Clackamas
Stewardship Project and USDA Forest Service

Clackamas River Ranger District. 22 June.

Merschel, A. 2022. Historical fire regimes of the North
Umpqua River and the Archie Creek Fire. Glide, OR:
Oregon State Forestry and Natural Resources and

Umpqua National Forest. 10 August.

Merschel, A. 2022. Historical fire regimes and forest
development in the Mt. Hood National Forest. Dufur,
OR: Mount Hood National Forest and WASCO and

Hood River Forest Collaboratives. 1 September.

Merschel, A. 2022. 500 years of fire in the western
Oregon Cascades. National Council for Air and Stream

Improvement. Virtual. 28 September.


https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmtadamsinstitute.org%2Flecture-wildfire-in-the-gorge-the-good-the-bad-and-lessons-from-eagle-creek%2F&data=05%7C01%7C%7C5cad089844e345b1df2c08daee9e12af%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C0%7C0%7C638084659930441537%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=i6sDXy%2FB3KG%2Fpzzv9gRAehoD9MCLYPQaB8jJS%2FmcJSQ%3D&reserved=0
https://www.fs.usda.gov/pnw/events/webinar-identifying-plausible-community-wildfire-disasters-low-frequency-fire-regimes
https://www.fs.usda.gov/pnw/events/webinar-identifying-plausible-community-wildfire-disasters-low-frequency-fire-regimes
https://www.fs.usda.gov/pnw/events/webinar-identifying-plausible-community-wildfire-disasters-low-frequency-fire-regimes
https://www.fs.usda.gov/pnw/events/webinar-identifying-plausible-community-wildfire-disasters-low-frequency-fire-regimes

Pacific Northwest Research Station

Merschel, A. 2022. 500 years of fire in west-side Douglas-
fir forests. Bend, OR: USDA Forest Service, Pacific
Northwest Region area ecology team. 25 October.

Merschel, A. 2022. Historical fire regimes and adaptation to
future wildfires in the Pacific Northwest. USDA Forest
Service, Pacific Northwest Region area ecology team
and Deschutes National Forest. 26 October.

Merschel, A. 2022. 500 years of fire in coastal Douglas-
fir forests. Mid Coast Watershed Council. Virtual. 3

November.

Merschel, A. 2022. 500 years of fire in the McKenzie
River Valley. Leaburg, OR: McKenzie River Watershed
Council. 10 November.

Merschel, A. 2022. The influence of historical fires on the
development of contemporary habitat for threatened
and endangered species. Virtual. U.S. Fish and Wildlife
Service. 7 December.

Reilly, M.J. 2021. Standing on the shoulders of giants:
advancing knowledge of fire in west-side forests. Blue
River, OR: H.J. Andrews Experimental Forest. Virtual.
8 January.

Reilly, M.J. 2021. Fire ecology in west-side forests of the
Pacific Northwest. Bretz Club Association of Oregon

Geomorphologists. Virtual. 19 January.

Reilly, M.J. 2021. Cascadia burning: ecological context
for the historic, but not historically unprecedented,
2020 west-side fires in the Pacific Northwest. Cascadia
Lifelines Program Webinar Series. Oregon State

University. Virtual. 24 February.
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Reilly, M.J. 2021. Fire ecology in west-side forests of
the Pacific Northwest. University of Oregon Natural
Hazards graduate class. Virtual. 6 May.

Reilly, M.J. 2021. Fire ecology in west-side forests of
the Pacific Northwest. Oregon Wildfire-Water Team.
Virtual. 15 July.

Reilly, M.J. 2021. Fire ecology in west-side forests of
the Pacific Northwest. Journey Down the Clackamas
Webinar Series. Virtual. 24 August.

Reilly, M.J. 2021. Fire ecology and history on the west
side. West-side wildfire research initiative: co-producing
science to meet management needs in western Oregon
and Washington. Sustainable Northwest. Virtual. 9
September.

Reilly, M.J. 2022. Fire history along the North Santiam
River corridor in the western Cascades of Oregon.
Oregon Chapter of the American Fisheries Society.
Virtual. 3 March.

Reilly, M. 2022. Early 20th century fire on the Clackamas
River. Estacada, OR: Clackamas Stewardship Project
and USDA Forest Service Clackamas River Ranger
District. 22 June.

White, E.M.; Charnley, S. 2022. Large landowner
perspectives and practices: fire and carbon oriented
management in the Pacific Northwest. Fire Research

Community of Practice webinar series.

Science Delivery Products Currently in
Development

ArcGIS StoryMaps map: strategic planning for water,
infrastructure, and aquatic biota after wildfire—Riverside
Fire, Clackamas, Oregon. https:/arcg.is/CzDOI.



https://arcg.is/CzD01

Pacific Northwest Research Station

Project Participantss

West-Side Fire and Climate Adaptation
Research Initiative

Re-evaluating Historical Fire Regimes in West-Side
Forests of the Pacific Northwest

Reilly, Matt J.—USDA Forest Service Pacific Northwest

Research Station

Zald, Harold—USDA Forest Service Pacific Northwest

Research Station

Improving Current Future Risk Products for Partners

Kerns, Becky K.—USDA Forest Service Pacific

Northwest Research Station

Kim, John B.—USDA Forest Service Pacific Northwest

Research Station
McEvoy, Andy—Oregon State University

Schrader, Charlie—USDA Forest Service Remote Sensing
Applications Center

Dye, Alex—USDA Forest Service Western Wildlands
Environmental Threat Assessment Center

Lemons, Rebecca—Oregon State University
Socioeconomic Factors in Implementing Risk
Management

Charnley, Susan—USDA Forest Service Pacific

Northwest Research Station

Fried, Jeremy—USDA Forest Service Pacific Northwest

Research Station

Jeff Kline—USDA Forest Service Pacific Northwest

Research Station

White, Eric—USDA Forest Service Pacific Northwest

Research Station

Engbring, Gretchen—USDA Forest Service Pacific

Northwest Research Station
Fischer, Paige—University of Michigan
Denny, Riva—TUniversity of Michigan

Diaz, David—University of Washington

3 Names of project leads are bold.
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Norlander, Danny—Oregon Department of Forestry
Darbyshire, Robyn—USDA Forest Service
Cloughsey, Mike—Oregon Forest Resources Institute
Fitzgerald, Stephen—Oregon State University

Rau, Amanda—Oregon State University

Yost, Andrew—Oregon Department of Forestry
Jahnke, Amy—Oregon Small Woodlands Association

Felty, Jeremy—Campbell Global

West-Side Fire Effects and Recovery Study Group

Fried, Jeremy—USDA Forest Service Pacific Northwest
Research Station

Peterson, Dave—USDA Forest Service Pacific Northwest

Research Station
Yost, Andrew—Oregon Department of Forestry
Norlander, Danny—Oregon Department of Forestry
Palmer, Marin—USDA Forest Service
Acker, Steve—USDA Forest Service
Frank, Bryce—USDI Bureau of Land Management
Ford, Kevin—USDI Bureau of Land Management
Jain, Terrie—USDA Forest Service Rocky Mountain
Research Station
Wildfire Effects on Water Quality, Quantity, and
(Aquatic) Habitats

Flitcroft, Becky—USDA Forest Service Pacific
Northwest Research Station

Penaluna, Brooke—USDA Forest Service Pacific

Northwest Research Station

Reeves, Gordie—USDA Forest Service Pacific Northwest

Research Station (emeritus)

Hessburg, Paul — USDA Forest Service Pacific Northwest

Research Station

Reynolds, Keith—USDA Forest Service Pacific Northwest
Research Station
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Postfire Ecosystem Trajectories

Johnson, Morris—USDA Forest Service Pacific
Northwest Research Station

Knapp, Eric—USDA Forest Service Pacific Southwest
Research Station

Kennedy, Maureen—University of Washington

Harrison, Sarah—USDA Forest Service Pacific Northwest

Research Station

Churchill, Derek—Washington Department of Natural
Resources

Pass, James—USDA Forest Service

Fischer, Paul—University of Washington

Fire Effects and Short-Term Postfire Dynamics

Peterson, David W. —USDA Forest Service Pacific
Northwest Research Station

Harvey, Brian—University of Washington

Halofsky, Josh—Washington Department of Natural
Resources

Donato, Dan—Washington Department of Natural

Resources

Southwest Oregon Marine Layer Dynamics

Potter, Brian—USDA Forest Service Pacific Northwest
Research Station

Web pages

Pacific Northwest Research Station, USDA Forest
Service: https:/fs.usda.gov/pnw/

West-Side Fire and Climate Adaptation Research
Initiative: https:/www.fs.usda.gov/pnw/groups/

west-side-fire-and-climate-adaptation-research-initiative

Re-evaluating historical fire regimes in west-side forests
of the Pacific Northwest: https:/www.fs.usda.gov/pnw/

projects/re-evaluating-historical-fire-regimes-west-side-

forests-pacific-northwest

Simulating the impacts of climate change on west-side

fire regimes: https:/www.fs.usda.gov/pnw/projects/

simulating-impacts-climate-change-west-side-fire-regimes

Novel analysis of existing risk assessment data:
Evaluation of plausible future community wildfire
disasters in western Oregon and Washington: https://

www.fs.usda.gov/pnw/projects/novel-analysis-existing-

risk-assessment-data-evaluation-plausible-future-

community-wildfire

Assessing wildfire risk to municipal drinking water

sources: https:/www.fs.usda.gov/pnw/projects/

assessing-wildfire-risk-municipal-drinking-water-sources

Monitoring the effect of marine layer weather on active
fires in the Rogue River basin: https:/www.fs.usda.gov/

pnw/projects/monitoring-effect-marine-layer-weather-

active-fires-rogue-river-basin

Fire- and carbon-oriented management across Pacific
Northwest forests: https:/www.fs.usda.gov/pnw/projects/

fire-and-carbon-oriented-management-across-pacific-
northwest-forests

Short-term postfire dynamics following stand-replacing
fire in the western Cascades: https:/www.fs.usda.gov/

pnw/projects/short-term-postfire-dynamics-following-
stand-replacing-fire-western-cascades

Wildfire effects and postfire trajectories from an
augmented, spatially balanced forest monitoring system:

https:/www.fs.usda.gov/pnw/projects/wildfire-effects-

and-postfire-trajectories-augmented-spatially-balanced-

forest-monitoring
Story map: A “new normal” for West-side fire in Oregon

and Washington: https:/storymaps.arcgis.com/stories/
€6d0ee575¢9948b5b956b6ed9237a374

Stakeholder webinar: West-Side Fire Research
Initiative: https:/www.fs.usda.gov/pnw/events/

west-side-fire-stakeholder-webinar

Webinar: evaluating rural pacific northwest towns for

wildfire evacuation vulnerability: https:/www.fs.usda.

gov/pnw/events/webinar-evaluating-rural-pacific-

northwest-towns-wildfire-evacuation-vulnerability

USDA is an equal opportunity provider, employer, and lender.
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