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regon state forest manage-

ment plans today hardly re-

semble the focused timber
management plans of the 1950s to
1980s. The complexity of forest man-
agement planning changed signifi-
cantly in the 1990s, when issues of
threatened and endangered species,
evolving scientific understanding of
ecosystem processes, and growing
public concern about forest manage-
ment provided a different context for
forest management on private, state,
and federal lands in Oregon. Success-
ful state forest management plang
must be clearly aligned with legal and
policy direction, involve the public, be
founded on currently available science,
and have a strong adaptive manage-
ment component.

State forests in northwest Oregon
comprise approximately 600,000 acres of
land, 97 percent of which is deeded to
the state by the counties, primarily from
tax-delinquent properties. The remain-
ing 3 percent consists of forestland
deeded to the state by the federal govern-
ment through the Oregon Admission
Act of 1859 (11 Stat. 383). Oregon
schools and county governments are the
primary beneficiaries of the revenue pro-
duced from state forests.

The forests of today were shaped by
past timber harvesting and major wild-
fires, including the Tillamook Burn, in
the 1930s, 1940s, and 1950s. Large-
scale tree planting and seeding pro-
grams after the wildfires transformed
these properties into a “sea of green,” a
major success story for the state and

the citizens of Oregon. Today approx-
imately 70 percent of the planning
area is composed of 40- to 60-year-
old, densely stocked stands of Dou-
glas-fir.

The proposed forest management
plan for northwest Oregon state for-
ests builds on this successful legacy
and envisions a future of stewardship
that will provide a sustainable array of
economic, social, and environmental
benefits.

Greatest Permanent Value

The statutes that apply to Oregon
Board of Forestry Lands prescribe that
lands shall be managed to achieve
“greatest permanent value” for the cit-
izens of Oregon. In January 1998, the
Oregon Board of Forestry, the forest
policymaking body for the state,
adopted a new administrative rule
through a deliberate and open public
process. This rule defines greatest per-
manent value as “healthy, productve,
and sustainable forest ecosystems that
over time and across the landscape
provide a full range of social, eco-
nomic, and environmental benefits to
the people of Oregon.” The state for-
ester is directed “to maintain these
lands as forest lands and actively man-
age them in a sound environmental
manner to provide sustainable timber
harvest and revenues to the state,
counties, and local taxing districts.”

Another example of an open public
process about forest use on the state and
regional levels is described in “Water

Quality without Borders,” p. 33.



Pholos courtesy of Oregon Department of Forestry

Following the Tillamook Burn forest fires in the 1930s, 1940s,and 1950s (top), reforestation efforts transformed the Tillamook
State Forest into the “sea of green” it is today.
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Building the Plan

Based on this policy direction, the
Otregon Department of Forestry, in
partnership with the Oregon Depart-
ment of Fish and Wildlife, envisioned
an integrated management approach
that emphasizes the compatibility of
forest values over time and across the
landscape. This approach contrasts
sharply with the “either—or” philoso-
phy that has characterized the debate
over federal land management in the
Pacific Northwest.

Early and continuous public partic-
ipation was encouraged through a va-
riety of formats. Activities included
newsletters, public meetings through-
out the state, written comment peri-
ods, forest tours, informal contacts
with groups and individuals, a toll-free
telephone information line, a website,
a planning forum, and a public inter-
est committee. The plan has been de-
veloped through consultation with sci-
entists from several disciplines and was
the subject of two scientific peer re-
views. The most intensive peer review
was coordinated by Oregon State Uni-
versity (Hayes 1998) and involved
analysis by 26 scientists from a variety
of disciplines and perspectives. The
department has used both public
input and scientific review to refine
and evolve plan strategies over time.

The department recognized the
need to manage these forests at both
the landscape level and the stand level
to provide for wildlife and biodiversity
in a manner compatible with produc-
tion of predictable and sustainable
timber and revenues. The resulting

structure-based management approach

is the foundation of the proposed for-
est plan,

Structure-Based Management
The plan uses structure-based man-
agement to guide its landscape-level
planning and specific silvicultural ac-
tivities. The structure-based manage-
ment approach actively manages stand
density through periodic thinning and
partial cutting to accelerate stand de-
velopment (Oliver 1992; McComb et
al. 1993; Carey et al. 1996). Some pre-
scriptions will result in fast-growing,
well-stocked stands with minimal un-
derstories. Others will develop more-

28 January 2000

complex stand structures, with rapid
tree diameter growth, enough sunlight
on the forest floor to maintain undet-
story plants, and a complex forest
canopy. Thinning and partial cutting
will create or maintain snags, down
wood, gaps in the canopy, and multi-
ple canopy layers (Hayes et al. 1997).
Other prescriptions include regenera-
tion harvests that retain snags, down
wood, and residual live trees; patch
cuts; shelterwood cuts; and group se-
lection cuts. Where appropriate, seed
tree cuts will be considered.

Forest Stand Types

Five forest stand types were chosen
as management targets. They represent
“snapshots” along continuums of for-
est development that historically re-
sulted from patterns of disturbance in
the planning area (Oliver and Larson
1996). They range from open areas
where new trees are being established
to older forest structure that includes
old-growth characteristics. Individual
stands will change over time, but the
range of stand types and their relative
abundance across the landscape will be
reasonably stable. Because these struc-
tural types are in a dynamic balance,
the forest will provide a steady flow of
timber volume, jobs, habitats, and
recreational opportunities. The struc-
ture-based management stand types
are:

Regeneration. The site is occupied
primarily by tree seedlings or saplings,
and herbs or shrubs. This type includes
young stands up to the stage when the
trees approach crown closure. At that
point, increasing competition causes a
significant loss of vigor or death of un-
derstory vegetation.

Closed single canopy. Trees fully oc-
cupy the site and form one main

canopy layer. There is little or no un-
derstory development.

Understory. Understory stands begin
developing diverse herb or shrub lay-
ers. Tree canopies may range from a
single species, single-layered, main
canopy (with associated dominant,
codominant, intermediate, and sup-
pressed trees) to multiple species
canopies.

Layered. Vertical organization and
stand structure are more complex than
in the understory type. Shrub or herb
layers and tree canopies in two or more
layers are present. »

Older forest structure (OFS). Stands
contain a variety of trees, shrubs, and
other understory vegetation similar to
layered stands. Stands classified as OFS
must meet minimum requirements for
numbers of large trees, two or more
tree canopy layers, and numerous snags
and down wood. Multiple tree species
and trees with deeply fissured bark,
large limbs, broken tops, and evidence
of fungal decay are encouraged.

OFS will provide structural compo-
nents associated with old-growth, but
may not emulate all the functions of
old-aged forests. Over time, research
and monitoring will clarify the rela-
tionships between OFS and older for-
ests.

Table 1 describes the desired per-
centages of the stand types in the
planning areas. There is no specific
time frame within which targets must
be met, as current stand conditions
for different regions vary greatly, and
these forests are expected to develop
along different timelines. The ranges
are an estimate of what should be
achieved, based on current knowl-
edge. It is likely they will change, as
more is learned through research and
monitoring.




Designing for Wildlife Diversity

Landscape planning for wildlife di-
versity, as well as for a variety of eco-
nomic and social benefits, is a relatively
new concept in forest management.
Earlier attention to habitat was gener-
ally restricted to the stand or unit scale,
and little consideration was given to
habitat decisions at the landscape level.
More recently, researchers have focused
on the contribution of landscape fea-
tures to wildlife conservation, particu-
larly the effects of habitat fragmenta-
tion (Franklin and Forman 1987; Rug-
gtero et al. 1991).

Achieving wildlife diversity means
providing a full range of habitat condi-
tions at a range of spatial scales. Land-
scape planning applies management
decisions from the regional to the stand
level. Tt considers the number of differ-
ent habitat units (patches), and their
size, shape, location, and relationship
to other patches within a landscape.
Stand-level planning emphasizes con-
stderations at the stand level and
smaller scales and includes decisions re-
lated to down wood and snag reten-
tion, and thinning and harvest sched-
uling. It also includes conserving
unique habitats such as caves, seeps,
wetlands, and talus slopes.

A landscape is not a particular size
or shape, but is defined by the number
and arrangement of habitat patches of
various sizes. Habitat patches are
thought of as units differing in quality
for one or several species (Wiens
1976). Habitat patches are dynamic,
and occur at a variety of spatial and
temporal scales. At any given scale,
finer subdivisions of habitats can be
recognized. An abrupt change between
patches for one species may actually be
a continuous gradient of suitable
patches for another species. The lower
size limit of a habitat patch is the size
at which the species in question no
longer perceives the habitat as suitable;
the upper size limit typically is defined
by the home range of the species
(Kotliar and Wiens 1990). Boundaries
separating suitable and unsuitable
habitat are meaningful only when con-
stdered at a particular scale and for a
particular species.

Fragmentation occurs when habitat
1s divided into smaller, more-isolated
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Figure 1. Log-normal frequency distribution of IHA patch sizes for a hypothetical
250,000-acre planning unit (based on a 90-percent forested unit with 25 percent
older forest structure and 25 percent layered stand types).

patches (McComb, 1999). As frag-
mentation increases, the habitat patch
also becomes more isolated and geo-
metrically complex. Maximum frag-
mentation occurs when no single habi-
tat patch dominates the landscape.

Although research in western forests
to date has not provided clear evidence
of the negative effects of fragmentation
(Rosenberg and Raphael 1984; Mc-
Garigal and McComb 1995), studies
from other areas do indicate negative
responses (Whitcomb et al. 1981; Rob-
bins et al. 1989). Wildlife species re-
garded as most sensitive to fragmenta-
tion in western forests are those that
prefer late-seral forest interiors, and
wide-ranging species with low repro-
ductive rates (Thomas et al. 1990). Fx-
amples of these species include fishers,
northern spotted owls, and marbled
murrelets.

Functional patch size. Three factors
define the functional patch size for
meeting wildlife diversity goals at the
landscape scale: actual size, distance
from a similar patch, and degree of
habitat difference of the surrounding
landscape (Harris 1984). The presence
and abundance of a species in a partic-
ular patch can be greatly affected by
the composition of adjacent patches.
These neighborhood, or edge, effects
can be either positive or negative.

In the case of habitat generalists

such as deer and elk, the edge between
different patches of habitat is benefi-
cial. For interior habitat species, high-
contrast edge can have negative effects.
Rosenberg and Raphael (1984) found
that for mature forest patch sizes of
less than 120 acres, the frequency of
observations of intetior habitat species
diminished with the increasing pres-
ence and amount of adjacent regener-
ation and young forest patches. The
observed decrease could have resulted
from several factors, including preda-
tion, competition, and nest parasitism
from species occupying adjacent
patches. It could also be the result of
microclimatic changes within older
forest patches due to increased light
intensities, wind, and other climatic
factors. Chen (1991) determined for
Douglas-fir forests that high-contrast
edge affected certain biological and
microclimatic factors from 65 to 785
feet into the forest, depending on the
variable examined.

Landscapes do not exist in isolation;
there is always a larger context within
which several landscapes exist. Context
is most important when organisms can
easily move between landscapes.
Recognition of the relationship of a
particular species to its landscape and
surrounding landscapes is essential to
providing the proper context for man-
agement.
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Interior Habitat Area

In western Oregon, the most im-
portant patch type to consider is ma-
ture forest habitar. Mature forest is im-
portant because it is in limited supply
and provides important habitat for
more than 118 species (Harris 1984).
Emphasizing management for mature
forest habirtat also ensures maintaining
other habitats through the course of
expected forest development.

Nﬂt ﬂJ:]. tl'l{.' darea DFE mature Fm‘cst
patch may function as effective habitar.

Interior habitat area (IHA) is defined as

the portion of the mature forest parch
that remains functional after the nega-
tive effects of high-contrast edge are re-
moved (Spies et al. 1994). Two factors
influence these effects: the degree of
edge contrast with adjacent patches;
and the patch configuration, which
changes the amount of edge.

To meer wildlife diversity goals
across the landscape, a range of IHA
patch sizes is needed. Harris (1984), in
a study thar applied conservarion bial-
ogy principles to federal forestlands,
suggcst:& USiﬂg da lug—nﬂrmal FIC"

quency distribution to define the size _'

and number of old-growth parches
necessary to protect biotic diversity.
He chose this distribution because
hnmc-range size, wildlife abundance,
and spatial movement all tend to fol-
low a log-normal frequency distribu-
tion. A log-normal frequency distribu-
tion also approximates disturbance
processes such as fire and windstorms
and physical characteristics of the
landscape. such as watershed area and
stream length (Strahler 1957; Shugart
1984).

Using the IHA Patch Concept

For the plan under development,
IHAs are allocated across the planning
area using two principal criteria. The
first criterion defines the composition
of IHA habitat, using the following pa-
ramefers:

* IHA patches can be grouped to in-
clude structurally similar patch types.
This increases the number of func-
tional THA parches across the land-
scape, thereby reducing the average dis-
tance between units. It also presents
the opportunity to maintain [HA
patch size by recruiting adjacent man-
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B Monforest type

E500 Regeneration (12%)

I Closed single canopy (5%)
B Understory structure (55%)
B Layered structure (28%)

B Cider forest structure (< 1%)







scales of landscape planning.

Table 2. Resource considerations that will be addressed at various

Consideration

Landscape planning scale
Stand

Region District Basin

Contribution to population goals for

sensmve speC|es

onal srtes

Sites with operatlonal constralnts
(unstable or steep slope)

Scemc corrldors and vnewsheds
" n stand structures.
Current stand condition
inagement strategies

Adjacent land uses and adjacent basin
patch location

Connectivity between patches

Wnthm stand dlver5|ty (gaps)

threatened and endangered species and

ique habltats (wetlands, eagle sifes, efc)

Placement of patch and stand structure types X

Tlmber harvest plans and operatlon specmc
decisions

aged stands as components are re-
moved through thinning or harvesting.

* IHA patches may be made up of
OFS, layered, and, in limited situa-
tions, understory stands.

* IHA patches should be centered
on OFS stands.

* Patch size must consider adjoin-
ing structural types. For a given patch
size, IHA is most reduced when it ad-
joins regeneration stands. This effect
can be observed up to 300 feet from
the patch edge.

The second criterion defines the
number and range of IHA patch sizes
for a given planning area. The plan fol-
lowed Harris (1984) in using a log-
normal frequency distribution with the
following parameters: 250-acre average
patch size; 0.2 variance; 40-acre mini-
mum patch size.

Figure 1 (p. 29) shows application of
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the log-normal frequency distribution
of IHA patch sizes when applied to a
hypothetical 250,000-acre planning
unit. The distribution emphasizes a
larger number of smaller IHA patches.

Patch Placement

Habitat patches are arranged to
achieve the wildlife conservation
goals. Direction to foresters and adap-
tive management and monitoring
plans will be used to evaluate and
modify projected outcomes if neces-
sary, and provide the link between
plan goals, landscape strategies, and
implementation plans. A decision-
making process (table 2) addresses
wildlife diversity planning from the
stand level through various landscape
scales. At the regional landscape scale,
decisions support regional conserva-
tion goals, and are therefore broad.

Threatened species or groups of
species such as salmon, northern spot-
ted owls, and marbled murrelets-are
addressed at this level.

At the local level, stand-type targets
for management basins are established
and the frequency distribution of IHA
patch sizes is defined. The overall fre-
quency distribution of patch sizes is al-
located across various management
basins, based on current age structure,
regional conservation objectives, and
other resource considerations, such as
recreation, scenic quality, or operational
constraints. Depending on these fac-
tors, certain basins may emphasize dif-
ferent parts of the frequency distribu-
tion. Thus, one basin could emphasize
smaller THA patches, while another
may emphasize larger ITHA patches.

Conclusion

Oregon state forestland managers
are challenged with actively managing
state forests to provide greatest perma-
nent value to the citizens of the state.
The widespread and integrated nature
of these resources requires that forest
management planning address issues at
a variety of landscape scales through a
landscape design system.

The structure-based management
approach and landscape design system
must be one that benefits wildlife di-
versity and indigenous wildlife habi-
tats, can be applied in an efficient and
cost-effective manner, and can be rea-
sonably implemented by forest man-
agers at the field level. The system must
be flexible enough to allow field man-
agers to address changing forest cond:-
tions through time and space. This ar-
ticle described a system that meets
these tests and will result in a forest ca-
pable of achieving multiple resource
objectives into the future.

Applying such a system will require
careful monitoring through time and a
willingness to adapt and change as we
learn more. That has been the nature
of state forest management over the
past five decades, as the lands in north-
western Oregon have been reforested
and nurtured into the valuable re-
source that exists today. We believe
this approach provides a path for this
strong stewardship tradition to follow
into the future.
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John A. Helms, editor

Society of American Foresters
Attn.: Linda O'Keefe
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Bethesda, MD 20814-2198
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