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Executive summary

Historical range of variability in forest disturb@mnis a useful guide for managers, but
emulating historical disturbance regimes is notagfsvpossible because of the
influence of past and current land use patternsakexpectations, and changing
climate. An appropriate mission statement for margafire and fuels in an ecosystem
dynamics framework is not “return forests to pralsment conditions,” but rather
“manage for a range of structures and processeshiatain resilient and productive
forests and achieve social objectives.” Managerskaotlld emphasize “desired future
dynamics.”

Because many private lands are managed primarilgdonomic objectives that are
often incompatible with landscape-level fire patterperpetuating fire disturbance
processes is most relevant and appropriate ondkldeids. Appropriate management
for future fire and fuel dynamics on private lamday include use of fire on small
scales to manage surface fuel accumulation, meddsttion of stocking densities to
reduce risk of fire spread, and management of dideresistant species and trees as
fuel breaks. Management should balance economisiderations and risks.
Collaboration with federal landowners on cross-latarg fuel reduction treatments
will be necessary at stand-to-stand boundariesraodmplex ownership patterns
within larger landscapes. Fire behaves at thalstamd landscape levels.

Our current policy framework identifies fuel redioct needs based on coarse-grain
“condition class” mapping. Finer scale analysipkait association groups is
necessary to identify vegetation communities wieeereduction is most likely to be
effective in achieving forest resilience goals.

There are many vegetation types in Oregon wheladdection treatments will
increase forest resistance and resilience whileeasdahg fire risk. In other vegetation
types, there is no ecological rationale for fueatments, but fire risk may still be a
pressing policy issue because of risk to property.

Overall theras an overwhelming and urgent need for aggressiveragiction
treatments in fire-prone areas throughout Oregamtedt treatment levels do not
come close to meeting this need. There will beossrecological and social
consequences if managers, especially federal mes)dge to act to meet this need.
Strategic, landscape-level treatments are needeattect past errors and adapt to
future expected conditions.

Wildfire that undermines long-term forest resiligns just one consequence of failing
to proactively treat fuels in many areas in Oredother impacts include loss of
certain ecologically important vegetation commustiexacerbation of drought-
induced mortality, and insect outbreaks. Stand-landscape-level treatments should
be designed to address these issues as well astriuture.
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Fuel reduction treatments, when melded with othed Imanagement goals, will
predominantly focus on creating diverse, heterogeséandscape patterns. These
approaches are not well served by diameter lintitstteer one-size-fits-all treatment
prescriptions. Diversity and variation should bechaords for managers.

Bold action is often required to implement manageintieat responds to our emerging
understanding of fire and fuel dynamics. The fa&ilto act to appropriately manage
fuels in Oregon’s forests is not just a policydad, it is a political failure that requires
political leadership to resolve. Large-scale, |@mage-level demonstration programs in
central, eastern and southern Oregon are recommende

Introduction

This paper synthesizes information from a March2DB)9 seminar convened by the
Institute for Natural Resources (INR) to discussiagement of fire and fuels in an
ecosystem dynamics framework, as well as otheareBeonducted by INR’s team of
Oregon University System (OUS) and US Forest Ser(litSFS) principal investigatots.
The seminar involved 53 individuals, including th&R team, other members of the OUS
community including faculty and students from ai@irof fields, state and federal
natural resource managers, private timberland ne&asagon-governmental organizations
and the interested public. This was the secondwf$eminars INR convened for the
Oregon Department of Forestry (ODF) and Departroé&invironmental Quality (DEQ)
as part of a multi-year Dynamic Ecosystems Prdfeatis investigating the policy
implications of ecosystem dynamithe seminars and resulting white papers will
inform the final step in this project: a policy somih and final policy paper.

Fire is a pervasive ecosystem dynamic in Oregoester AlImost all forest types in

Oregon are adapted to fire to some degree, andifiterically was critically important in
maintaining the ecosystem services we expect famgsfs. Past management has created
a situation in which future fire dynamics have gugential to significantly undermine the
integrity of many forest systems and disrupt thievdey of desired ecosystem services.
Recent examples of such wildfire and associateblioscosystem services abound in the
West, and there are no simple solutions. Fuel ¢mmdi and climate patterns make fire a
reality that must be addressed in a comprehensareer.

Addressing this problem requires recognition ofdhersity of forest types and fire
effects, utilization of sophisticated analyticatlgslanning tools, and intelligent decisions
about use of a range of management strategiesp@pir is designed to frame these
choices. Failure to make these choices now id isethoice with significant risk (Agee
2002).

! The team consists of John Bailey (OSU), BarbaradB@5U), Sally Duncan (INR), David Hulse (UO),

James Johnston (INR), Gordon Reeves (USFS), Btert ®SU), and Fred Swanson (USFS). Presenters

at the seminar were John Bailey (OSU), John Carhp®8&8U), Emily Comfort (OSU), Olivia Duren

(OSU), David Hibbs (OSU), Mike Messier (OSU), Roitcdmb (OSU), Matt Trappe (OSU), Fred

Swanson (USFS), and Michael Vanderburg (OSU).

ZA description of the Ecosystem Dynamics Project if@'s 2008 synthesis paper can be found at

http://www.oregon.gov/ODF/STATE_FORESTS/FRP/RP_Hanl#Dynamic_Forest Ecosystems
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The historical range of variability

“It's impossible to protect one place for a longi. We can’t preserve nature. We can
preserve processes.”
—Hal Salwasser

INR’s Dynamic Ecosystems Project has emphasizedthertance of disturbance
processes in driving ecological outcomes. Tryingrtalate the range of conditions and
processes sites historically experienced is omesly for designing future management.
There has been considerable study of the histaacee of variability in wildfire in
Oregon. There have been relatively few effortslam pnanagement that emulates
historical wildfire patterns, most notably the BR&ver Landscape Plan and Study on the
H.J. Andrews Experimental Forest (INR 2008).

There are many challenges in using the historexadie of variability to plan future
management. We may not know very much about hestbprocesses, there may be no
record of important processes, and we may havaeriptzie information about processes.
Perhaps more importantly, future conditions andtmtemporary management goals may
not allow for historical disturbances like fire. $&archers have suggested that expected
future conditions inform a “future range of varil#lyi’ that guides management (Johnson
and Duncan 2008). The INR team recommends thastfatanagement emphasize
“desired future dynamics”’—those disturbance proegsisat can be expected to reinforce
system resiliency and create desired ecologicaomus. Desired future dynamics will
vary from site to site and at different temporalles.

Research into the social acceptability of the dsbehistorical range of variability may
aid in achieving public “buy-in” of the ecosysteryndmics approach (Mallon 2006).
Explaining “desired future dynamics” as a scienasda approach to management, and
inviting the public to participate in collaboratilearning environments, preferably in the
field, will have the best chance of gaining pulalcceptance. Interdisciplinary planning is
also desirable.

Diverse ownership and objectives

Forests in Oregon are managed by multiple ownetts diwerse goald Historically, the
pattern of fire disturbance in Oregon was a fumctbtopography, climate, and
vegetation. Today, patterns of fire disturbancegasingly correspond to ownership
boundaries and management practices. It is notlpeds perfectly synchronize the
objectives or management practices of diverse cstiyes with wildfire. But because the
historical pattern of fire on the landscape wasartgnt to the provision of certain
ecosystem services, it may be desirable to “softle@’ecological edges between
ownerships. This could be accomplished on privatel$ by creating regulatory

3 of Oregon’s 28 million acres of forestland, 46%rianaged by the USFS, 19% by private industrial
landowners, 18% by private non-industrial landowsn8gb by the BLM, 4% by state agencies, 2% by
tribes, 1% by other federal agencies, and 1% bsi lgavernments.
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flexibility and market incentives for lower stockievels, use of more diverse species in
re-planting, and maintaining older fire resistares. On federal lands, this could be
accomplished by fuel reduction activities on lapgecentages of the landscape. An
alternative future for public-private landscapetgs is depicted in Figure 1.

On many private industrial forestlands in westered@n stand-replacing fire used to be
a dominant disturbance process. Today, stand-ieglacber harvest is the dominant
disturbance process, and the role of fire as adiahce agent has been significantly
diminished. Accordingly, most of the recommendagiabout landscape-level fire
processes in this paper are most applicable todetdds. Although state agencies have
little or no direct regulatory or management contfdfederal lands, there may be
increasing opportunities for partnerships betwdatesand federal managers as federal
land management budgets shrink and the ecologiceerjuences of disrupting historical
fire processes become more acute.

Although re-establishing landscape-level fire pss&s is most appropriate on large tracts
of federal lands, historical fire patterns are valg to managers at a series of nested
scales, and different ownerships can make usdaimation from different scales. For
example, although landscape scale (25,000+ a@edlseplacing fire might be
inappropriate for private lands, the historicakrtiat fire played at smaller scales (<100
acre), for instance improving site productivity aedenerating native species, should
and currently often is incorporated into privateda management. For another example,
fire may have historically burned in particularteans correlating with topography or
prevailing winds, and the location of leave treeméon patches could be positioned to
reflect these historical patterns (e.g., more sefiez at higher slope positions).

Wyden Amendment authority can be used to enteraotperative agreements between
federal and private landowners to reduce fire aiisét promote resilient forest habitat on
private land$.

Diverse forests

“There is a clear need for better information tqpport these high impact decisions. A
one-size fits all approach is not appropriate ic@mplex environment.”
—Olivia Duren

Forests in Oregon are frequently characterizedthsrehealthy” or “unhealthy”
depending on the potential for severe fire. Frostriatly ecological perspective, this type
of distinction is oversimplified. Many vegetatioypes in Oregon are well adapted to
severe fire. In such vegetation types, althoughniinig operations might serve other
important management objectives (for instance gasing growth and economic value)
there is no ecological rationale for thinning tduee fuels.

* Public Law 105-277, Section 323 as amended by ublv 109-54, Section 434.
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Current federal fuel reduction policy, specificalhe Healthy Forest Restoration Act,
does not account well for such diversity of fortypies in Oregon. The HFRA calls for
expedited thinning in forests categorized in cartaondition classes.” These condition
classes are coarse-scale models that overlay d@agraphic areas without regard to the
different forest types within those areas, whicdpand to fire (and fuel treatments)
differently® Federal land managers frequently use Plant Assmci&roups to consider
land management objectives; the same fine gragrimdtion about vegetation
communities can be used design fuel reductionrreats (Franklin and Agee 2003;
Agee and Skinner 2005; Nossal. 2006). Further fine-scale analysis will help idgnt
which forest communities can most benefit from figeluction treatments.

Landscape-level treatments to promote desired fatdynamics

“The lack of disturbance has become the perturbmtibe disturbance. No action has
consequences.”
—John Bailey

From an ecological processes perspective, two igussabout fire and fuels management
are important: First, is the lack of wildfire hagisignificant negative influences on
ecosystem function; second, when wildfire occursite a disturbance agent that acts
to reinforce system resilience and provide dese@alogical outputs or will it undermine
system resilience and create undesirable outcoRigafe 2 graphically illustrates how
fire disturbance can yield different ecological@armes depending on past management.
From a strictly ecological standpoint, managersukhprioritize fuel reduction

treatments in vegetation communities that have mapeed significant negative effects
from fire exclusion and where severe fire is likedyhave detrimental effects on desirable
ecological outcomes. This includes many dry, fireag forests managed by the Forest
Service in southern and eastern Oregon.

Fire exclusion in these forests has created urat@sifuture dynamics, favoring fire
intolerant tree species, particularly species efthiesgenus, which fuel larger and more
severe fires. Fire suppression has significangyuited the spatial and temporal pattern
of fire on a landscape scale, replacing fine gnagsaics of fire size and severity with
larger, more homogenous patches of generally newers fire events (Hessbusgal
2005). The outcomes depicted in Pathway B of Figuaee becoming increasingly
typical in these forests.

Forest Service researcher Paul Hessburg and UitiwefdVashington researchers James
Agee and Jerry Franklin (2005) have painted a gigtikire of the ecological future of
these forests, which is repeated here to undersicerargency of fuel treatments in
perpetuating future desired dynamics:

® Itis worth noting that the condition class maps HFRA utilizes simply mislabel the condition clags
most forests in western Washington and northwesdeegon.
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Extant dry forests no longer appear or functiothay once did. Large landscapes are
homogeneous in their composition and structure tlamdegional landscape is set up for
severe, large fire and insect disturbance evemsry ecologists, there is also a high degree
of concern about how future dry forests will deyelif fires continue to be large and severe.

To reverse these trends, we recommend that feld@ciimanagers undertake fine-grain
analysis that identifies: 1) in what vegetationgypuel reduction thinning is necessary to
restore structure and composition; and 2) witheséhvegetation types how treatments
should be placed on the landscape to modify fifeabi®r in the most cost effective way
while balancing other resource values. Good toxilst €0 accomplish these tasks. These
tools include fire behavior models and models dpdimize fuel reduction treatments for
habitat protection (Agee and Skinner 2005; Omi lslagtinson 2004). Many of these
tools are described in more detail in INR’s 2008thgsis paper about ecosystem
dynamics management (INR 2008).

Although fuel reduction might involve short-terndeetions in habitat for species
associated with dense, close canopied, multi-st@ti@nds, models indicate that the long
term persistence of species like the northern egaitvl may best be achieved by limiting
spread of severe fire through landscape-level thqh(Roloff et al. 2005). Fuel
treatments should create diverse, fine-scale mesaid heterogeneous stands to be
consistent with these other ecosystem managemgtivies. All extant older fire
resistant overstory tree species should be retalngdg thinning operations, but
diameter limits and blanket “thin from below” preigtions will tend to create
homogeneity. Among other things, a focus on hetmedy and diversity will aid
landscape-level climate change adaptation.

Modifying severe fire behavior should not be théyaoal that drives thinning to reduce
density in dry forest types. Past management pexcthat tended to homogenize stands
for tree growth and continued fire exclusion totpob investments, are now susceptible
to climate change-related drought and large-saaksst mortality from insect infestation
and/or competition induced mortality. Thinning treants should address these likely
future mortality scenarios. Thinning could alsodesigned to restore habitat components
such as hardwoods where they are succeeding éortest systems due to fire
suppression (e.g., in riparian areas).

Important potential negative consequences of eailiction treatments include spreading
non-native invasive species and negative impadtshidtat, hydrologic function and
other land values associated with treatment oremaommonly, from the road system
used to conduct fuel reduction (Hun&tral.2006; Nost al. 2006). Accordingly, stand
density treatments need to take a holistic appraacbrporating measures to reduce
road densities, repair or decommission problemgpand treat invasive species.

We do not know everything we might want to know attihe effects of fuel reduction

treatment on forest processes. But there has beentiman enough research conducted
on small scales to support large-scale treatm@nfiscus on the wildland urban interface
will not meet the ecological needs of the broadadtcape. A large pulse of treatments
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in a relatively short amount of time is generalbppeopriate. Approximately one-third of
large watersheds may need to be treated to relsstéibe as a positive ecological
process in many fire prone areas. Treating 2-4%evftified fire-prone landscapes
would result in approximately one-third of a gidandscape treated within 8-16 years;
some of these treatments may already be completechanical treatments followed by
several cycles of prescribed fire to reduce surfaeeaccumulations are appropriate in
most cases. Upon completion of treatments, plaosldibe developed to use natural
ignitions to accomplish resource management olestivhere appropriate over the
longer term.

Fire in riparian areas

“If you want to integrate any meaningful restoratitreatment into an area, you have to
include riparian areas.”
—Mike Messier

As noted in INR’s aquatic ecosystem managementewd@per, current concepts of
riparian area “protection” need to be modifiedefiect the important role that
disturbance plays in maintaining aquatic ecosydgteration (INR 2009). Fire was an
important disturbance agent in many of Oregon’arign forests. Managers need to
develop science-based methods for creating heteettgean riparian forests where fire
was historically an important disturbance agent.

Risk management

“We don’t know what fire protection means anym&k& need fire risk management.”
—Ted Lorenson

Current fire management policy is still focusedpsaventing wildfire, but managing for
the risk of fire is more appropriate. Although feeppression in many areas is needed to
protect property, current fire suppression polgynanifestly a failure from an ecological
standpoint, undermining resilience in many forgstams by allowing forest fuels to
accumulate. It is clear that suppression policiastrchange, but there are no simple or
easy policy fixes to accomplish needed change.bEsélong-term policy solution may
be to accomplish landscape-scale fuel reductiorpaonide for use of wildland fire
within these areas. This is not a formula for etiating risk to lives and property. An
alternative future that emphasizes restoring eccéb@ntegrity and reintroducing fire as
a desired future disturbance dynamic does not eéteirisk but entails substantialéss
risk than current management, at a much lower teng-cost to taxpayers. Indeed, we
and the public have no other choice than to adoepin the landscape.

Surface fuels are the most important fuel drivelaoge fire events, and the most
effective way to treat surface fuels is with présed burning before a wildfire ignition.
There are significant policy obstacles to widesgnese of such prescribed fire, including
legal liabilities and Clean Air Act standards. Agad focus on risk management rather
than risk prevention is appropriate. Although priesa fire carries with it a certain
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amount of risk, it lowers overall risk by ameliorgf the severe risks associated with
uncontrolled wildfire in a landscape where fire bagn excluded. Proactive fuel
treatment can position stands and landscapes torbare moderately during wildfire
events, during normal fire spread behavior anditr back firing suppression activities.

Oregon demonstration projects

Most of the recommendations in this paper addredsrél lands, where management of
fire and fuels in an ecosystem dynamics framewsrkost relevant. Federal forest
managers are widely perceived to be constrainedmducting wide spread fuel

reduction treatments by extensive environmentairptay requirements, reduced budgets,
lack of public support, lack of direction for effa® ecosystem management, and other
institutional problems (Teicht al.2004; LaChapellet al.2003; USDA 2002a; USDA
2002b; Cortneet al1998). Whatever the reasons, it seems unlikelytdeam that

federal land managers will accomplish the scopsark that is needed in fire-prone
forests in Oregon. Whatever the real or perceiaddrs to accomplishing needed work
might be, we conclude that the basic problem igtipal and requires a political solution.

We recommend that Oregon’s political leadershijitipatthe federal government to
conduct large-scale forest restoration demonstradroject on relevant sites in central,
eastern and southern Oregon. We recommend 2-3 d@raton projects that would treat
large geographic scales. Demonstration projeaikidme as large as multiple national
forests, and no smaller than a fifth field watedsh@ne example of an appropriate
geographic scale for a large landscape scale derabos project would the Umatilla,
Wallowa-Whitman and Malheur National Forests intheastern Oregon. These
replicated demonstration projects would have thievieng components:

A collaborative planning process involving scietgisnanagers and key stakeholders.
Fine grain analysis of forest conditions and dgffsiel reduction treatment
opportunities that consider a wide range of disinde processes including fire,
disease, insects and drought.

Planned treatments should promote landscape-letetdgeneity in structure and
composition, including adaptation of treatmentgtbividual plant community needs,
areas of no treatment, spatial consideration afrahtandforms and existing treatment
areas, and restoration of under-represented ba@abgommunities.

Environmental analysis that covers a 10-year implaiation timeframe during which
as much as one third of dry fire-prone forest tyipasnreserved land management
allocations are treated.

Inclusion of treatment options that restore andwaan natural stand and landscape
dynamic processes in the study area.

Simple, comprehensive monitoring activities andpdid@ management mechanisms.
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Figure 1: Alternative future for public-private @sinterface. The top panel shows an
increasingly typical hard ecological edge betwervape land (left) and federal land

(right). In the bottom panel, the ecological edgeaftened by collaborative fuel

treatments.
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Figure 2: Fire-prone forest dynamic pathways. athi®ay A, a dry fire-prone forest is a
fine-grain, low contrast heterogeneous mosaic raaiat by relatively frequent, low-
severity fire. In Pathway B, fire suppression leasncroachment &fbiesand
associated fuel buildup, leading to larger, sefieeeand a more homogenous, high

contrast, landscape pattern.
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