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I would like to introduce to you, what we refer to as the “Regionally consistent
desired conditions for vegetation…”
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…and provide some background information that I hope will be helpful as we
begin to explore the potential relationships between these Regionally consistent
desired conditions for vegetation, and those desired conditions for timber and
forest products that any one of us might have.
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But before I begin, I’d like to briefly revisit desired conditions in general. As Matt
mentioned, desired conditions are more than just required plan content, they will
be the drivers of the revised forest plan. They are outcomes, not actions and
they must be achievable. This means they must be within the inherent capability
of the land and within the Forest Service’s ability and authority to affect. They
should be written in such a way that clearly communicates intent as concisely as
possible, while providing enough detail that progress toward them can be
measured or evaluated. They must also be integrated to reduce conflict.
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Now I’ll present the motivation behind the development of the Regionally
consistent desired conditions for vegetation, briefly discuss the development
process, identify the ecosystem characteristics described by these desired
conditions, and the concepts central to their construction.
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Restoration is an agency-wide priority. Ecological restoration focuses on
reestablishing the composition, structure, pattern and processes necessary to
facilitate healthy, resilient, sustainable ecosystems because ecosystems in this
condition better provide for multiple uses, and better contribute to healthy,
resilient, sustainable social and economic systems. To this purpose, we have
national restoration policy that requires Regions develop regional restoration
policy and among other things, ensure that policy is incorporated into the land
management planning process. In the Southwestern Region, the Region wanted
to ensure that all forests were approaching restoration consistently, including
management for Mexican spotted owl, Northern goshawk and old growth.
Successful management for Mexican spotted owl, Northern goshawk and old
growth are all dependent on our approach to restoration because they are all
dependent on the ecosystem conditions that occurred historically.
In addition to ensuring consistency, the Regional Office also saw the need to
provide flexibility for forest specific situations, and they wanted a mechanism to
incorporate this into the plan revision process. Not so coincidentally, the 2012
planning rule and associated Forest Service directives draw heavily on
restoration principles.
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So with this motivation building, the Regional Forester convened a
multidisciplinary team composed of silviculturists, foresters, ecologists, wildlife
biologists and planners. This team was given specific instructions that whatever
approaches and products they developed had to be based on science and even
more specifically, that they were to begin with the 1996 Regional Amendment for
Mexican spotted owl and Northern goshawk, the Mexican spotted owl/goshawk
Implementation Guide, the Mexican spotted owl recovery plan itself –which
eventually included the revised recovery plan—as well as an recent project
specific plan amendments related to Mexican spotted owl, Northern goshawk or
old growth. The thought was that these documents already represented a
science synthesis, had been through rigorous NEPA analysis and emerged from
litigation.
The team went on to include additional science related to forest and wildlife
ecology, restoration principles, economics and ecosystem services. For those of
you not familiar with the term “ecosystem services”, it’s just a fancy way to say
“benefits humans get from the environment.” The team reached out to additional
Forest Service staff across the Region, including the Rocky Mountain Research
Station, and collaborated with the Ecological Restoration Institute at Northern
Arizona University before finally settling on an ecosystem based approach to
desired conditions—with the intent that restoration would be the outcome of
managing for these desired conditions.
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The four ecosystem characteristics described within the Regionally consistent
desired conditions for vegetation are the same ecosystem characteristics that
define our restoration work. So these desired conditions characterize the
composition of the vegetation community---what are the dominant species out
there and what is there relative abundance. They describe structure—which
includes things like how many canopy layers there are, and what the forest
arrangement is---is the forest arranged as individual trees, or as groups or
clumps of trees, what are the openings like and is primarily even aged or uneven
aged. It also includes things like coarse woody debris and snags.
These desired conditions also describe patterns, primarily of structure but also
composition. And they describe characteristic ecological processes like nutrient
cycling and natural disturbances like fire, windthrow, insects and disease. This
can also include human activities that mimic the effects of natural processes on
composition, structure and pattern.
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So the Regionally consistent desired conditions for vegetation describe
composition, structure, pattern and process—in terms of the ecological
classification system introduced both to Gila National Forest staff and to our
stakeholders in the assessment—these are the Ecological Response Units or
ERUs. Each of our forest and woodland ERUs have Regionally consistent
desired conditions. They were not developed for shrubland, grassland or riparian
systems and I’d be happy to discuss why this is during our question period if
anyone is interested.
These desired conditions recognize that ecosystems are not static—that change
is always unfolding. They “bound” this change with what we know about the
“natural range of variation” or NRV. NRV is a core principle of restoration science
and it is the reference conditions used in the assessment. However, the desired
conditions temper this with socioeconomic considerations, which was not done
in the assessment.
Ecosystems vary across the landscape, and the desired conditions reflect this by
describing conditions at three spatial scales: a landscape scale, a mid-scale and
a fine-scale. They also recognize and describe ecosystems variability over time,
and provide for some accounting of the influence of site specific abiotic
ecosystem components, like soil and topography.
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Next I’d like to touch on desired conditions for timber and forest products, then
I’ll talk about the timber suitability analysis process, which is another required
process under the larger forest plan revision umbrella. After that, we can explore
some examples and talk about next steps.
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Desired conditions for timber and forest products are not being driven by the
Regional Office. They have been left up to each individual forest and their
stakeholders. The good news is we don’t have to start from scratch. We have
the desired conditions and goals contained in the 1986 Plan, our Needs for
Change, examples from other revision efforts, and the ideas generated by this
group, as well as other stakeholders that couldn’t be here with us today.
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But I have a question, or rather a couple of questions that I can’t answer.
Are your desired conditions for timber and forest products compatible with the
Regionally consistent desired conditions for vegetation? And perhaps even more
fundamental, are your desired conditions for vegetation compatible with the
Regionally consistent desired conditions? These aren’t questions that expect
anyone to know the answer to right now, but they are questions I hope we can
work on answering together.
So I’ve been thinking about these things and digging around for more
information—and what I’ve found out is that these Regionally consistent desired
conditions are best viewed a foundation for us to build on. There is room for
some flexibility to respond to local conditions and issues, as long as the science
basis remains intact. This means that we can modify or clarify language, and
perhaps even adjust some of the values or ranges of values contained in the
desired conditions IF we have the data and science to support it.
Beyond that, if there are those that have desired conditions for vegetation,
timber or forest products, or any other resource area that are not compatible with
the Regionally consistent desired conditions, we can use these areas of
disagreement to build plan alternatives---but the science requirement remains
and this means additional modeling work for both the ecological analysis and the
timber suitability analysis. I only say this in hopes of garnering patience and
understanding from you all should our future take us down this path.
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The timber suitability analysis that we will be conducting is a requirement of the
National Forest Management Act. This is the same law that requires us to have a
forest plan in the first place and to revise it periodically, so it follows that we have
guidance for it within the 2012 planning rule and associated directives. It is an
interdisciplinary team effort, and it is a two step process. The first step is
identification of “lands not suitable for timber production due to legal and
technical factors.” The second step is “identification of lands suited and not
suited for timber production based on compatibility with desired conditions and
objectives.
Now before I provide you with a little more detail on each of these steps, I’d like
to identify and important distinction that is being made between timber
production and timber harvest.
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Timber production is defined as the growing, tending, harvesting and
regeneration of crops of trees on a regulated basis to produce logs or other
products for industrial or consumer use. This means that regular, periodic timber
harvest is predictable and supports non-timber related desired conditions and
objectives. Obviously, timber harvest is the harvesting of trees, which may be for
timber production as it is being defined, or for resource protection or restoration
with a secondary economic benefit. As it relates to timber harvest for resource
protection or restoration may be unpredictable, it may be unnecessary, or even
undesirable based on desired conditions and management goals. So we can
best think of timber production as the resource use, and timber harvest as a tool.
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Back to process. Again, step one is the identification of lands not suitable for
timber production due to legal and technical factors. There is a wide range of
reasons why a particular piece of ground may not legally be suitable for timber
production, but I’m only going to cover those reasons that apply to the Gila
National Forest. These are existing designated wilderness, wilderness study
areas, research natural areas, inventoried roadless areas and eligible Wild
rivers, not stream systems eligible for the Scenic or Recreational designations.
Now these areas are not suitable for timber production, but whether or not timber
harvest for resource protection or restoration may be allowable depends on the
letter of the law that establishes them. For example, timber harvest for any
reason is prohibited within existing designated wilderness areas, but may be
allowable in inventoried roadless areas. The law establishing inventoried
roadless areas allows for timber harvest for resource protection or restoration, if
the process by which permission to harvest timber for resource protection or
restoration is followed and permission is granted.
At this step in the process, anything that may come out of the designated area
processes that are also occurring under the larger forest plan revision process
are not considered. They have no influence whatsoever. However, they will
become important in step two as the outcome of those designated area
processes will be included in various plan alternatives. We can talk about this
more during the next question period, or after we’ve heard from Eric about the
wilderness evaluation process.
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So there are three technical reasons why a piece of ground may be identified as
not suitable for timber production. It may be related to the availability of
technology and equipment to harvest timber without causing irreversible damage
to soil, slope, or other watershed conditions. It may be that there is no
reasonable assurance that lands can be adequately restocked within 5 years of
final regeneration harvest, or it may be because the land is not forested land.
Grasslands would be a good example of lands that are not forested lands.
At the end of step one, there will be some portion of the Gila National Forest that
has been identified as not suited for timber production due to legal and technical
factors, and the rest of the forest will have been identified as lands that may be
suitable for timber production. It is important to understand the outcomes of step
one do not change with plan alternative. However, all lands identified as not
suited for timber production due to legal and technical factors are subject to a
mandatory ten year review. The purpose of this review is to determine if
conditions have changed such that those lands may be suitable for timber
production.
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So from step one, all the lands identified as those that may be suitable for timber
production move on to step two, in which those lands are evaluated and
identified as either suited or not suited for timber production based on
compatibility with desired conditions and objectives. Desired conditions are
important! This also means that outcomes will vary by plan alternative.
You should also know that we have some required reporting elements
associated with the timber suitability analysis. We will be reporting the estimated
Sustained Yield Limit, which is the non-declining yield of timber from the suitable
timber base. We will report out on the projected timber sale quantity, the
projected wood sale quantity—which is just timber plus fuelwood—and we will
communicate what we did, how we did it and what we were thinking so that you
can understand how we arrived at the outcomes we arrived at.
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There are three mechanisms by which you can influence the outcome of the
timber suitability analysis. I’ll say it again—desired conditions are important.
Participate in their development. You can also provide input and feedback during
the designated area processes, one of which is the wilderness evaluation which
we’ll be hearing about from Eric later this afternoon. And of course, you can
always provide comments during NEPA comment periods.

21

22

Certainly we have a lot of work ahead of us and a few of the next steps that I
can think of are things we can tackle today. We can explore the Regionally
consistent Desired Conditions for vegetation and examples of desired conditions
for other ecosystems and timber and forest products. We can identify any
additional information and discussions that may be needed on this topic, and we
can identify other topics of interest for these types of meetings. But these are
just my thoughts, so I’d like to open it up to the group at this point.
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Discussion Slides

Gila NF 1986 Forest
Plan Desired
Conditions and Goals
for Timber and Forest
Products

1986 Plan (as amended) Desired Conditions and Goals for
Vegetation and Timber
Forest Wide Desired
Conditions
• The Gila National Forest is attempting to achieve a management situation that can respond to local
or national demands for wood products, livestock production, water yield, and a wide mix of
recreation opportunities; including wildlife related uses. The goal is to produce these outputs and
opportunities on a sustained basis while maintaining air, soil, and water resources at or above the
minimum local, State, or Federal standards. Levels of output and use opportunities would be
adjusted to a level within long-term supply potentials. This would ensure the impact on cultural,
wildlife, and vegetative resources can be mitigated to protect these resources for future
management options.

Forest Wide Goals
• Provide for non-declining sustained yield of timber
• Improve site productivity through management
• Provide green and dead fuelwood and other forest products on a sustained yield basis.
• Provide a volume of timber to maintain jobs in dependent communities
• Maintain and/or improve habitat for threatened or endangered species and work toward the
eventual recovery and delisting of species through recovery plans.

Desired Conditions
for Timber and Forest
Products: Examples
from Other Revision
Efforts

Desired Conditions for Timber and Forest Products
Examples from Recent Revision Efforts on Other Forests
• Forest products…are available to businesses and individuals in a manner that is consistent with other desired conditions on a
sustainable basis within the capacity of the land.
• A sustainable supply of wood is available to support a wood harvesting and utilization industry of a size and diversity that can
effectively and efficiently restore and maintain the desired conditions for forest and woodland communities.
• Management practices mimic ecological processes within the ecosystem to allow socioeconomic benefit and existing infrastructure
to continue. Natural processes that affect forest conditions and structure are natural wildfire regimes, drought, wind, insects and
disease.
• Production of timber contributes to ecological sustainability and associated desired conditions, and contributes jobs and income to
the local economy. A sustainable mix of timber products is offered under a variety of harvest and contract methods in response to
market demand.
• Soil impacts are minimized and previously managed areas that have incurred detrimental soil disturbance recover through natural
processes and/or restoration activities. Organic matter, woody debris, including large diameter logs, tops, limbs, and fine woody
debris, remain on site after vegetation treatments in sufficient quantities to retain moisture, maintain soil quality, and enhance
soil development and fertility by periodic release of nutrients as they decompose. Refer also to Soils section of this plan.
• Lands identified as suitable for timber production have a regularly scheduled timber harvest program that provides jobs and
income while achieving ecosystem resilience and sustainability by meeting management direction and desired conditions for the
area.
• Lands identified as not suitable for timber production, but where timber harvesting could occur for other purposes, have an
irregular, unscheduled timber harvest program. Harvest meets management direction and desired conditions for the area, while
providing services and benefits to people.
• Natural ecosystem disturbances (such as fire, insects, disease) occur within forests on the lands suitable for timber production,
though loss of the timber resource to these disturbances is generally low.

Forest Service
Southwestern Region:
Regionally Consistent
Desired Conditions
for Vegetation

Regionally Consistent Desired Conditions for the Wildland
Urban Interface (WUI) Applicable to All Ecological Response
Units
• Wildland fires in the WUI result in the minimal loss of life, property, or characteristic ecosystem function.
• Wildland fires in the WUI are low intensity surface fires as ladder fuels are nearly absent. Firefighters are able to
safely and efficiently suppress wildfires in the WUI.
• In forested vegetation communities, the area occupied by interspace with grass/forb/shrub vegetation is on the
upper end of, or above the range given in the Ecological Response Unit (ERU) desired conditions. Trees within
groups may be more widely spaced with less interlocking of crowns than desirable in adjacent forest lands.
Interspaces between tree groups are of sufficient size to discourage isolated group torching from spreading as
crown fire to other groups.
• Tree basal area in the WUI is on the lower end of the range given in the vegetation community desired conditions.
When WUI intersects vegetation types with a mixed or high-severity fire regime, such as spruce-fir, characteristic
ecosystem function is modified to promote low intensity surface fires.
• In shrubland/chaparral vegetation communities, the live and dead fuel loading in the WUI is on the lower end of
the range given for the ERU desired conditions. Enough cover exists to meet the needs of a variety of wildlife
species.
• Coarse woody debris, including logs, and snags, which often pose fire control problems, are present in the WUI,
but at the lower end of the range given in the appropriate ERU desired conditions. Dead and down fuel load is
between 1-10 tons per acre, depending on the ERU, with lower amounts in the frequent fire ERUs and higher
amounts in the infrequent fire ERUs. This light fuel load applies even in vegetation types with higher reference
fuel loads, such a Mixed Conifer with Aspen and Spruce-Fir to provide improved fire protection to human
developments deemed to have special significance. Higher fuel loading or tree densities may occur in areas
where it provides for important fine-scale habitat structure, as long as it meets the overall intent of protecting
WUI values at risk.

Regionally Consistent Desired Conditions for Vegetation
Ponderosa Pine Forest
Landscape Scale
• The Ponderosa Pine Forest is a mosaic of structural states ranging
from young to old. Forest structure is variable but uneven-aged
and open in appearance. Occasional areas of even-aged structure
are present. Openness typically ranges from 10 percent in more
productive sties to 70 percent in the less productive sites. Denser
tree conditions exist in some locations such as north facing slopes
and canyon bottoms.
• The forest arrangement consists of individual trees, small clumps,
and groups of trees with variably-sized interspaces of grasses,
forbs and shrub associations similar to reference conditions.

• Forest composition is predominantly vigorous trees, but declining
trees are a component and provide for snags, top-killed,
lightning- and fire-scarred trees, and coarse woody debris (>3”
diameter), all well-distributed throughout the landscape.
Ponderosa pine snags are typically 18” or greater at DBH and
average 1-2 per acre.
• Coarse woody debris, including logs, ranges from 3-10 tons per
acre. Logs average 3 per acre within forested areas of the
landscape.
• Where it naturally occurs, Gambel oak is present with all sizes
and ages. Large Gambel oak snags are typically 10” or larger in
diameter and are well-distributed.
• Grasses, forbs, shrubs, needles, leaves (fine fuels) and small trees
support the natural fire regime. Organic ground cover and
herbaceous species provide protection for soil, moisture
infiltration, and contribute to ecosystem function and diversity.
Species diversity is similar to site potential.
• Old growth occurs throughout the landscape, generally in small
areas as individual old growth components, or as clumps of old
growth. Old growth components include old live trees, dead trees
(snags), downed wood (coarse woody debris) and structural
diversity.
• Frequent low severity fires are characteristic of this type.

Mid-scale
• Ponderosa Pine Forest is characterized by variation in the size and number of tree groups
depending on elevation, aspect and soil type. More productive sites contain more trees per
group ad more groups per area, resulting in less space between groups. Openness typically
ranges from 52 percent in more productive sites to 90 percent in less productive sites. In areas
with high fine-scale aggregation of trees into groups, mid-scale openness ranges between 7890%.
• Tree density within forested areas generally ranges from 22-89 square feet basal area per acre.
• The mosaic of tree groups generally comprises and uneven-aged forest with all age classes
present. Infrequently, patches of even-aged forest structure are present. Disturbances sustain
the overall age and structural distribution.
• Ground cover consists primarily of perennial grasses and forbs capable of carrying surface fire,
with basal values ranging between 5-20% depending on the TEU
• Fires burn primarily on the forest floor and do not spread between tree groups as crown fire.
• Forest conditions in goshawk post-fledging family areas (PFAs) are similar to general forest
conditions except these forest contain 10-20% higher basal area in mid- to old-age tree groups
than in goshawk foraging areas and the general forest. Goshawk nest areas have forest
conditions that are multi-aged but are dominated by large trees with relatively denser canopies
than other areas in this forest type.

Fine-scale
• Trees typically occur in irregularly-shaped groups and are variably spaced with some
tight clumps. Tree crowns in the mid- to old-aged groups are interlocking or nearly
interlocking.
• Interspaces surrounding tree groups are variably-shaped and comprised of a grass, forb
and shrub mix. Some may contain individual trees or snags.
• Trees within groups are of similar or variable ages and may contain species other than
ponderosa pine. Tree groups are typically less than 1 acre and average ½ acre. Mid-to
old-aged tree groups consist of approximately 2-40 trees.

Regionally Consistent Desired Conditions for Vegetation
Ponderosa Pine-Evergreen Oak (perennial grass subtype)
Landscape Scale

Mid-scale

• The Ponderosa Pine-Evergreen Oak perennial grass subtype is a
mosaic of structural states ranging from young to old. Forest
structure is variable but uneven-aged and open in appearance.
Occasional areas of even-aged structure are present. Openness
typically ranges from 10 percent in more productive sties to 70
percent in the less productive sites. Denser tree conditions exist
in some locations such as north facing slopes and canyon bottoms.

• The Ponderosa Pine-Evergreen Oak perennial grass subtype is characterized by variation in the
size and number of tree groups depending on elevation, aspect and soil type. More productive
sites contain more trees per group ad more groups per area, resulting in less space between
groups. Openness typically ranges from 10 percent in more productive sites to 70 percent in less
productive sites.

• The forest arrangement consists of individual trees, small clumps,
and groups of trees with variably-sized interspaces of grasses,
forbs and shrub associations similar to reference conditions. In
this subtype, shrubs occur in low densities which do not inhibit
ponderosa pine regeneration.

• The mosaic of tree groups generally comprises and uneven-aged forest with all age classes
present, though tree groups and patches may be relatively even-aged. Disturbances sustain the
overall age and structural distribution. Patch sizes range from less than 1 acre to 10s of acres.

• Forest composition is predominantly vigorous trees, but declining
trees are a component and provide for snags, top-killed,
lightning- and fire-scarred trees, and coarse woody debris (>3”
diameter), all well-distributed throughout the landscape.
Ponderosa pine snags are typically 18” or greater at DBH and
average 1-2 per acre, while snags greater than 8” average 5 per
acre.

• Fires burn primarily on the forest floor and do not spread between tree groups as crown fire.
Mixed-severity fires occur with less frequency and over smaller spatial extent than low severity
fires occur.

• Coarse woody debris, including logs, ranges from 3-10 tons per
acre. Logs average 3 per acre within forested areas of the
landscape.
• Grasses, forbs, shrubs, needles, leaves (fine fuels) and small trees
support the natural fire regime. Organic ground cover and
herbaceous species provide protection for soil, moisture
infiltration, and contribute to ecosystem function and diversity.
Species diversity is similar to site potential.
• Old growth occurs throughout the landscape, generally in small
areas as individual old growth components, or as clumps of old
growth. Old growth components include old live trees, dead trees
(snags), downed wood (coarse woody debris) and structural
diversity.
• Frequent primarily low severity fires are characteristic of this
type.

• Tree density within forested areas generally ranges from 20-80 square feet basal area per acre.

• Ground cover consists primarily of perennial grasses and forbs capable of carrying surface fire,
with basal values ranging between 5-15% depending on the TEU

• Forest conditions in goshawk post-fledging family areas (PFAs) are similar to general forest
conditions except these forest contain 10-20% higher basal area in mid- to old-age tree groups
than in goshawk foraging areas and the general forest. Goshawk nest areas have forest
conditions that are multi-aged but are dominated by large trees with relatively denser canopies
than other areas in this forest type.

Fine-scale
• Trees typically occur in irregularly-shaped groups and are variably spaced with some tight
clumps. Tree crowns in the mid- to old-aged groups are interlocking or nearly interlocking.
• Interspaces surrounding tree groups are variably-shaped and comprised of a grass, forb and
shrub mix. Some may contain individual trees, including large oaks.
• Trees within groups are of similar or variable ages and may contain species other than
ponderosa pine. Tree groups are typically less than 1 acre. Mid-to old-aged tree groups consist
of approximately 2-40 trees.

Regionally Consistent Desired Conditions for Vegetation
Mixed Conifer-Frequent Fire (aka Dry Mixed Conifer)
Landscape Scale
• The dry mixed conifer vegetation community is a mosaic of
structural states ranging from young to old. Forest structure is
variable but uneven-aged and open in appearance. Occasional
areas of even-aged structure are present. Openness typically
ranges from 10 percent in more productive sites to 50 percent in
the less productive sites. Denser tree conditions exist in some
locations such as north facing slopes and canyon bottoms. Where
they occur, groups of aspen and all structural stages of oak are
present.
• The forest arrangement consists of individual trees, small clumps,
and groups of trees with variably-sized interspaces of grasses,
forbs and shrub associations similar to reference conditions.

• Forest composition is predominantly vigorous trees, but declining
trees are a component and provide for snags, top-killed,
lightning- and fire-scarred trees, and coarse woody debris (>3”
diameter), all well-distributed throughout the landscape and
average 3 per acre. Smaller snags, 8” and greater at DBH, average
8 snags per acre.
• Coarse woody debris, including logs, ranges from 5-15 tons per
acre. Downed logs (>12” diameter at mid-point, >8’ long) average
3 per acre within forested areas.
• Grasses, forbs, shrubs, needles, leaves (fine fuels) and small trees
support the natural fire regime. The amount of shrub cover varies
by TEU. Organic ground cover and herbaceous species provide
protection for soil, moisture infiltration, and contribute to
ecosystem function and diversity. Species diversity is similar to
site potential.
• Old growth occurs throughout the landscape, generally in small
areas as individual old growth components, or as clumps of old
growth. Old growth components include old live trees, dead trees
(snags), downed wood (coarse woody debris) and structural
diversity.
• Frequent low severity fires are characteristic of this type,
including throughout goshawk home ranges.

Mid-scale
• Dry mixed conifer vegetation communities are characterized by variation in the size and number
of tree groups depending on elevation, aspect and soil type. More productive sites contain more
trees per group ad more groups per area, resulting in less space between groups. Openness
typically ranges from 10 percent in more productive sites to 50 percent in less productive sites.
• Tree density within forested areas generally ranges from 30-100 square feet basal area per acre.
• The mosaic of tree groups generally comprises and uneven-aged forest with all age classes
present. Infrequently, patches (generally less than 50 acres) of even-aged forest structure are
present. Disturbances sustain the overall age and structural distribution.
• Ground cover consists primarily of perennial grasses and forbs capable of carrying surface fire,
with basal values ranging between 5-20% depending on the TEU
• Fires burn primarily on the forest floor and do not spread between tree groups as crown fire.
• Forest conditions in goshawk post-fledging family areas (PFAs) are similar to general forest
conditions except these forest contain 10-20% higher basal area in mid- to old-age tree groups
than in goshawk foraging areas and the general forest. Goshawk nest areas have forest
conditions that are multi-aged but are dominated by large trees with relatively denser canopies
than other areas in this forest type.

Fine-scale
• Trees typically occur in irregularly-shaped groups and are variably spaced with some tight
clumps. Tree crowns in the mid- to old-aged groups are interlocking or nearly interlocking.
• Interspaces surrounding tree groups are variably-shaped and comprised of a grass, forb and
shrub mix. Some may contain individual trees or snags.
• Trees within groups are of similar or variable ages and one or more species. Tree groups are
typically less than 1 acre. Mid-to old-aged tree groups consist of approximately 2-50 trees.

Regionally Consistent Desired Conditions for Vegetation
Mixed Conifer with Aspen (aka Wet Mixed Conifer)
Landscape Scale
• The wet mixed conifer forest vegetation community is a mosaic of
structural and seral states ranging from young to old. The
landscape arrangement is an assemblage of variably sized and
aged patches of trees and other vegetation associations similar to
reference conditions. Species composition varies between patches
based on seral state. Patch sizes vary but are frequently in the
hundreds of acres, with rare disturbances creating patches in the
thousands of acres.

• Canopies are generally more closed than in the dry mixed conifer.
An understory of consisting of native grass, forbs, and/or shrubs is
present. The amount of shrub cover depends on the TEU. At the
forest scale, species composition is similar to site potential.
• Organic ground cover and herbaceous vegetation provide
protection of soil, moisture infiltration and contribute to
ecosystem function and diversity.
• Forest composition is predominantly vigorous trees, but declining
trees are a component and provide for snags, top-killed,
lightning- and fire-scarred trees, and coarse woody debris (>3”
diameter), all well-distributed throughout the landscape. Number
of snags, downed logs and coarse woody debris vary by seral
state.
• Old growth occurs throughout the landscape, generally in small
areas as individual old growth components, or as clumps of old
growth. Old growth components include old live trees, dead trees
(snags), downed wood (coarse woody debris) and structural
diversity.
• Mixed-severity fire is characteristic at lower elevations.
Infrequent, high severity (stand replacement) fire are
characteristic of the higher elevations.

Mid-scale
• Wet mixed conifer is characterized by variation in the size and number of tree groups depending
on disturbance, elevation, aspect and soil type. Groups and patches of tens of acres or less are
relatively common. A mosaic of groups and patches of trees, primarily even-aged, and variable
in size, species composition, and age is present. Openness and prevalence of aspen and other
seral species is dependent on seral state. Grass, forb shrub openings created by disturbance,
may comprise 10-100 percent of the mid-scale area depending on the disturbances and on time
since disturbance. Aspen is occasionally present in large patches.
• Tree density within forested areas generally ranges from 20-180+ square feet basal area per acre
based on age, site productivity, seral state and time since disturbance. Basal area of shrubs,
perennial grasses and forbs ranges from 5-20% depending on the TEU.
• Snag density (>8” DBH) generally averages 20 per acre. Coarse woody debris, including downed
logs varies by seral state with averages ranging from 5-20 tons per acre for early seral states;
20-40 for mid-seral states; and 35+ tons per acre for late-seral states.
• Fire severity is mixed or high, with a fire return interval of 35-200+ years. During moister
conditions, fires exhibit smoldering low-intensity surface behavior with single tree and isolated
group torching. Under drier conditions, fires exhibit passive to active crown fire behavior with
conifer tree mortality up to 100% across mid-scale patches. High severity fires generally do not
exceed 1,000 acre patches of mortality.
• Forest conditions in goshawk post-fledging family areas (PFAs) are similar to general forest
conditions except these forest contain 10%+ higher basal area in mid- to old-age tree groups
than in goshawk foraging areas and the general forest. Goshawk nest areas have forest
conditions that are multi-aged but are dominated by large trees with relatively denser canopies
than other areas in this forest type.

Fine-scale
• Mid-aged and older forests, trees are typically variably-spaced with crowns interlocking or
nearly interlocking. Trees within groups can be of similar or variable species and ages.
Small opening are present as a result of disturbance.
• Organic ground cover and herbaceous vegetation provide protection for soil and moisture
infiltration and contribute to ecosystem function and diversity. Due to presence of ladder
fuels, fires usually burn either with low intensity, smoldering combustion, or transition
rapidly in the canopy as passive or active crown fire.

Regionally Consistent Desired Conditions for Vegetation
Spruce-Fir Forest
Landscape Scale

Mid-scale

• The Spruce-Fir Forest community is a mosaic of structural and
seral states ranging from your through old, and is composed of
multiple species. Patch sized vary but are mostly in the hundreds
of acres, with rare disturbances creating patches in the thousands
of acres.

• Spruce-Fir Forest is characterized by variation in the size and number of tree groups and patches
depending on disturbance, elevation, aspect and soil type. There may also be small disturbances
resulting in groups and patches of tens of acres or less. Grass, forb, shrub interspaces created by
disturbance may involve single trees or comprise up to 100 percent of the mid-scale area
following major disturbances. Aspen is occasionally present in large patches.

• Canopies are generally more closed than in the dry mixed conifer.
An understory of consisting of native grass, forbs, and/or shrubs is
present. The amount of shrub cover depends on the TEU. At the
forest scale, species composition is similar to site potential.

• Tree density within forested areas generally ranges from 20-250+ square feet basal area per acre
based on disturbance and seral states of groups or patches. Basal area of shrubs, perennial
grasses and forbs ranges from 5-20% depending on the TEU.

• Forest composition is predominantly vigorous trees, but declining
trees are a component and provide for snags, top-killed,
lightning- and fire-scarred trees, and coarse woody debris (>3”
diameter), all well-distributed throughout the landscape. Number
of snags, downed logs and coarse woody debris vary by seral
state.
• Old growth generally occurs over large areas as stands or forests.
Old growth includes old trees, dead trees (snags), downed wood
(coarse woody debris) and structural diversity. The location of old
growth shifts on the landscape over time as a result of succession
and disturbance (tree growth and mortality).
• Infrequent mixed severity fire occurs at lower elevations and
infrequent high severity fire is characteristic of upper elevations
within this forest type.

• Snags, 18” or greater at DBH, range from 5 to more than 30snags per acre, with lower range of
snags associated with early seral stages and the upper range associated with late seral stages.
Snag density (>8” DBH) averages 20 per acre with a range of 13-30. Average coarse woody
debris, including downed logs, vary by seral state and range from 5-30 tons per acre for earlyseral states; 30-40 tons per acre for mid-seral states; and 40 tons per acre or greater for lateseral states.
• Infrequent mixed and high severity fires and other disturbances maintain desired density,
structure, composition, coarse woody debris and nutrient cycling.
• Forest conditions in goshawk post-fledging family areas (PFAs) are similar to general forest
conditions except these forest contain 10-20% higher basal area in mid- to old-age tree groups
than in goshawk foraging areas and the general forest. Goshawk nest areas have forest
conditions that are multi-aged but are dominated by large trees with relatively denser canopies
than other areas in this forest type.

Fine-scale
• Mid- to old-age trees grow tightly together with interlocking crowns. Trees are generally of the
same height and age in early group/patch development but may be multilayered in late
development. Gaps are present as a result of disturbances.

Regionally Consistent Desired Conditions for Vegetation
PJ Woodland
Landscape Scale
• PJ Woodland is characterized by even-aged patches of
piñon and juniper species that at the landscape level, form
multi-aged woodlands. The composition, structure and
function of vegetative conditions are resilient to the
frequency, extent and severity of disturbances such as
insects, diseases and fire, and climate variability. Insects
and disease occur at endemic levels.

• Overall composition is similar to site potential and
averages greater than 66%, but can vary significantly at the
fine- and mid-scales owing to a diversity of seral
conditions.
• Snags are scattered across the landscape with snags 8” or
more in diameter at root crown (DRC) averaging 5 snags
per acre. Snags with a DRC of 18” or more average 1 per
acre.
• Coarse woody debris increases with successional status and
averages 2-5 tons per acre.
• Old growth generally occurs over large areas as stands or
forests. Old growth includes old trees, dead trees (snags),
downed wood (coarse woody debris) and structural
diversity. The location of old growth shifts on the landscape
over time as a result of succession and disturbance (tree
growth and mortality). Very old trees (>300 years) are
present.
• Fires frequency is variable due to differences in ground
cover. Although some sites are capable of supporting
surface fire, fires are typically infrequent and mixed to
high severity.

Mid-scale
• Tree density and canopy cover are high, shrubs are sparse to moderate
depending on the TEU. Herbaceous cover depends on the TEU, but is generally
low and discontinuous. Ground cover consists of shrubs, perennial greases and
forbs with basal vegetation values ranging between 5-15 percent depending on
the TEU. Trees occur in even-aged patches ranging from young to old, where
patch size ranges from 10s to 100s of acres.

Fine-scale
No fine-scale desired conditions for PJ Woodland were developed by the
Regional team

Regionally Consistent Desired Conditions for Vegetation
PJ Evergreen Shrub
Landscape Scale
• PJ Evergreen Shrub is a mix of trees and shrubs that occurs
as a series of vegetation states that move from
herbaceous-dominated to shrub-dominated to treedominated over time. Piñon trees are occasionally absent
but one or more juniper species is always present. The
composition, structure and function of vegetation
conditions are resilient to the frequency, extent and
severity of disturbances such as insects, diseases and fire,
and climate variability.
• Overall composition is similar to site potential and
averages greater than 66%, but can vary significantly at the
fine- and mid-scales owing to a diversity of seral
conditions.
• Snags are scattered across the landscape with snags 8” or
more in diameter at root crown (DRC) averaging 3 snags
per acre. Snags with a DRC of 18” or more average 1 per
acre.
• Large wood is present with coarse woody debris averaging
2-4 tons per acre.

• Old growth generally occurs over large areas as stands or
forests. Old growth includes old trees, dead trees (snags),
downed wood (coarse woody debris) and structural
diversity. The location of old growth shifts on the landscape
over time as a result of succession and disturbance (tree
growth and mortality).
• Fires are typically mixed-severity with a moderate
frequency. Some evergreen shrub types occasionally
experience high severity fire.

Mid-scale
• The understory is dominated by low to moderate shrub density depending on
successional status. Overall, shrubs average greater than 30 percent canopy
cover. The shrub component consists of one or more evergreen oak species,
and/or manzanita, mountain mahogany, sumac and other shrub species which
are well distributed. Native perennial grasses and annual and perennial forbs
are present in the interspaces with basal vegetation values between 5-15
percent, depending on the TEU.

Fine-scale
• Trees occur as individuals or in smaller groups ranging from young to old.
Typically groups are even-aged in structure with all ages represented across
the landscape for an overall uneven-aged grouped appearance. The patch size
ranges from 1 to 10s of acres.

Regionally Consistent Desired Conditions for Vegetation
Madrean Piñon-Oak Woodland
Landscape Scale
• The Madrean types are relatively homogenous in structure,
generally uneven-aged and open with occasional patches of
even-aged structure. The composition, structure and
function of vegetation conditions are resilient to the
frequency, extent and severity of disturbances such as
insects, diseases and fire, and climate variability, including
old-growth.

• Grasses, forbs, shrubs and needle cast (fine fuels), and
small trees help to maintain the natural fire regime. Litter
and herbaceous cover provide protection of soil, moisture
and infiltration, and contribute to plant and animal
diversity and to ecosystem function.
• The amount of shrub cover depends on the TEU. Overall
composition is similar to site potential and averages
greater than 66%, but can vary significantly at the fine- and
mid-scales owing to a diversity of seral conditions.
• Forest composition is predominantly vigorous trees, but
declining trees are a component and provide for snags, topkilled, lightning- and fire-scarred trees, and coarse woody
debris (>3” diameter), all well-distributed throughout the
landscape. Snags 8” or greater diameter at breast height
(DBH) average 4 per acre, while snags 18” or greater
average 1 per acre. Large oak snage (>10” DBH) are a welldistributed component. Coarse woody debris increases with
successional status and averages 2-3 tons per acre.
• Frequent fires, primarily low severity, burn on the forest
floor and do not typically spread between trees as crown
fire. Mixed severity fires occur less frequently and over
smaller spatial extents that low severity fires.

Mid-scale
• The majority of this woodland is in an open condition with tree cover
averaging between 10-40 percent depending on site productivity and past
disturbance with tree cover in canyons and drainage bottoms nearer the upper
end of this range. A lesser amount is in a closed canopy condition
characteristic of the reference condition. Patch sizes range from less than 1
acre to 10s of acres. Tree groups vary in size and number depending on
climate, soil type and disturbance. The more biologically productive sites
contain more trees per group and more groups per acre. Shrubs occur in low
to moderate densities and do not inhibit tree regeneration. All structural
stages of oak are present with old trees occurring as dominant individuals, and
small groups occurring typically within openings. Groundcover consistes of
perennial grasses and forbs capable of carrying surface fire, with basal
vegetation values between 2-20 percent depending on the TEU.

Fine-scale
• Forest arrangement is in individual trees, small clumps, and groups of trees
interspersed within variably-sized openings of grass/forbs/shrub vegetation
associations similar to historic patterns. Trees typically occur in small groups
in which they are variably-spaced with some tight clumps. Crowns of trees
within the mid-to old-age groups are interlocking or nearly interlocking. Some
natural opening contain individual trees, including large open-grown oaks.
Trees within groups are of similar or variable ages and may contain species
other than oak, juniper and piñon pine. The size of tree groups is typically 1
acre or less. Groups at the mid- to old-age stages consist of 2-40 trees.

Regionally Consistent Desired Conditions for Vegetation
PJ Grass and Juniper Grass
Landscape Scale
• Composition, structure and function of vegetative
conditions are resilient to the frequency, extent and
severity of disturbances such as insects, diseases and
fire, and climate variability.
• Overall composition is similar to site potential and
averages greater than 66%, but can vary significantly
at the fine- and mid-scales owing to a diversity of
seral conditions.
• Snags are scattered across the landscape with snags
8” or more in diameter at root crown (DRC) averaging
5 snags per acre. Snags with a DRC of 18” or more
average 1 per acre.
• Coarse woody debris increases with successional
status and averages 1-3 tons per acre.
• Old growth occurs throughout the landscape,
generally in small areas as individual old growth
components or as clumps of old growth. Old growth
includes old trees, dead trees (snags), downed wood
(coarse woody debris) and structural diversity. The
location of old growth shifts on the landscape over
time as a result of succession and disturbance (tree
growth and mortality).
• Fire is typically frequent and low-severity.

Mid-scale
• Scattered shrubs and a dense understory dominated by native perennial
grasses and forbs, but including annuals are present to support frequent
surface fires. Basal vegetation values average between 10-30 percent
depending on the TEU. Shrubs average less than 30 percent canopy
cover.

Fine-scale

• PJ Grass and Juniper Grass are generally uneven aged and open in
appearance. Trees occur as individuals, but occasionally in small
groups, ranging from young to old in age. Pat sizes of these woodlands
range from individual trees and clumps that are less than one-tenth
acre to tree groups of approximately an acre in size.

In Region (but not
Gila NF) Examples of
Desired Conditions
for Shrublands and
Grasslands

Regional Examples of Desired Conditions for Grasslands from
Other Forests
***Regionally Consistent Desired Conditions were Not Developed***
Reference Conditions

Desired Conditions

Colorado Plateau/Great Basin Grassland

Colorado Plateau/Great Basin Grassland

Seral State Proportion

SAME AS REFERENCE OR…

Seral
Proportion Reference Condition
State
Description
Classes
Perennial Grasses,
Late
70%
shrub/tree cover <10%,
grass cover ≥30%
Perennial-mixed grasses,
shrub/tree cover <10%,
grass cover >10%.
Mid
5%
Includes post-fire plant
communities previously
late seral
Perennial-mixed grasses,
Early25%
shrub/tree cover >10%,
Mid
grass cover >10%

•

•
•
•

Fire Regime
Colorado Plateau/Great Basin Grassland is
characterized by fire regime group II. Fires typically
occur every 0-35 years, top killing herbaceous species.

Landscape Scale
Perennial herbaceous species dominate and
include native grasses, grass-like plants
(sedges and rushes), and in some locations, a
diversity of shrubs
Herbaceous vegetation and litter provide for
and maintain the natural fire regime
Mid-scale
Tree and shrub canopy cover is less than 10
percent
Fine-scale
Average herbaceous vegetation heights vary
by the potential natural vegetation
community (PNVT) and yearly weather
conditions. Ungrazed heights range from 729 inches

Regional Examples of Desired Conditions for Grasslands from
Other Forests
***Regionally Consistent Desired Conditions were Not Developed***
Reference Conditions

Desired Conditions
Montane/Subalpine Grasslands

Montane/Subalpine Grasslands

SAME AS REFERENCE EXCEPT FIRE
FREQUENCY 0-35 YEARS OR…

Seral State Proportion
Seral
Proportion Reference Condition
State
Description
Classes
All herb dominance types
with high or moderate
Late and
species diversity and
80%
Mid
condition < 10% tree
cover & < 10% shrub
cover
Early
20%
Recently burned

•

•
•

Fire Regime
Montane/Subalpine Grasslands are characterized by fire
regime group II. Fires typically occur every 2-22 years,
top killing herbaceous species.

•

Landscape Scale
Perennial herbaceous species dominate and
include native grasses, grass-like plants
(sedges and rushes), and in some locations, a
diversity of shrubs
Herbaceous vegetation and litter provide for
and maintain the natural fire regime
Mid-scale
Tree and shrub canopy cover is less than 10
percent
Fine-scale
Average herbaceous vegetation heights vary
by the potential natural vegetation
community (PNVT) and yearly weather
conditions. Ungrazed heights range from 726 inches

Regional Examples of Desired Conditions for Grasslands from
Other Forests
***Regionally Consistent Desired Conditions were Not Developed***
Reference Conditions

Desired Conditions

Semi-desert Grassland

Semi-desert Grassland

Seral State Proportion

SAME AS REFERENCE EXCEPT FIRE
FREQUENCY 0-35 YEARS OR…

Seral
Proportion Reference Condition
State
Description
Classes
Perennial Grasses,
Late
70%
shrub/tree cover <10%,
grass cover ≥30%
Perennial-mixed grasses,
Mid
25%
shrub/tree cover <10%,
grass cover >10%.
Perennial-mixed grasses,
Early5%
shrub/tree cover >10%,
Mid
grass cover >10%

•

•
•

Fire Regime
Semidesert Grassland is characterized by fire regime
group II. Fires typically occur every 3-10 years, top
killing herbaceous species.

•

Landscape Scale
Perennial herbaceous species dominate and
include native grasses, grass-like plants
(sedges and rushes), and in some locations, a
diversity of shrubs
Herbaceous vegetation and litter provide for
and maintain the natural fire regime
Mid-scale
Tree and shrub canopy cover is less than 10
percent
Fine-scale
Average herbaceous vegetation heights vary
by the potential natural vegetation
community (PNVT) and yearly weather
conditions. Ungrazed heights range from 1032 inches

Regional Examples of Desired Conditions for Shrublands
***Regionally Consistent Desired Conditions were Not Developed***
Mountain Mahogany Mixed Shrubland
Seral State Proportion
Seral State
Classes

Proportion

Early

5%

Mid

65%

Late

30%

Reference and
Desired
Condition
Description
Recently
disturbed with
less than 10%
shrub cover
Dominated by
shrubs with tree
cover less than
10%
Dominated by
trees with tree
cover greater
than 10%

Fire Regime
Mountain Mahogany
Mixed Shrubland is
characterized by fire
regime group IV with
an average fire
return interval of
35-200 years from
stand replacement
fire.

SAME AS REFERENCE CONDITIONS

Southwestern Old
Growth Defined

Southwestern Old Growth Defined
Excerpted from the “Desired Conditions for Use in Forest plan Revision in the Southwestern Region: Development and Science Basis”
process paper finalized 10/15/2014

Old growth forests provide many ecosystem services: plant and animal habitat, carbon sequestration, hydrologic function,
high-quality wood products, esthetics, and spiritual values. There are many definitions and synonyms for old growth, but
all commonly refer to tree age (mature, old), tree size (large), and structural features. Common synonyms for old growth
are relic, climate, late-successional, ancient, legacy, primary, primeval, pristine and virgin. Some define old growth as
the climax or latest-successional stage of forest development (Helms 2004). These definitions however, ignore the old
stages in early successional forest such as in quaking aspen stands that are successional to climax spruce-fir forests. An
ecological understanding of old growth requires a perspective that includes multiple spatial and temporal scales, ranging
from individual trees, to stands, to regions and across forest types. While the structural and ecological definitions of old
growth were first developed in the coastal Pacific Northwest (Franklin et al. 1981, Er and Innes 2003), those particular
definitions do not work for most forests in other ecological settings. This is because there are substantial differences in
species composition, tree longevities, sizes, densities and variations in the type, intensities, and frequencies of natural
disturbances across forest types (Harmon et al. 1986). These biological and ecological factors result in different tree
structures, densities, distributions, and landscape patterns when a forest type is in its old stage. Because of the complex
and dynamic nature of forests, efforts to conserve biodiversity by providing old growth in landscapes must take into
account all developmental stages, not just old growth (Spies 2004).
A controversy regarding the definition of old growth concerns whether it must be undisturbed by humans or whether there
can be some human modification. To some, old growth is a forest that simply has not been disturbed by logging. To
others, it can be a forest containing old trees and otherwise resembles the composition and structure of a particular
forest type before interruption of its associated natural disturbances and other human induced changes. Nonetheless,
from an ecosystem function viewpoint there may be little difference between a completely undisturbed old-growth forest
st
(rare indeed in the 21 century) and a previously disturbed but fully restored old-growth forest. The point here is that
even though social values are at the heart of many old growth controversies, ecological perspectives must be taken into
account if new policies are to lead to successful management for creating and sustaining old growth (Spies 2004). While
past strategies for protecting old growth created reserves of existing old trees, many of these reserves in the Southwest
are degraded. Degradation of old growth reserves in an outcome of persistent interruption of frequent low-severity fires
that historically typified Southwestern forests. To reverse this degradation, long-term management strategies are needed
to develop dynamic landscape populations of old growth that are able to withstand wildfire, parasites, diseases, human
disturbances and climate change. Desired forest conditions that include all tree age classes and are based on forest
restoration principles and objectives are such a strategy.

Regionally Consistent
Desired Conditions:
Spatial Scales
Illustrated

Desired Condition Spatial Scale Illustration

Seral State
Proportion:
Reference, Current
and Desired

Landscape Scale Seral State Proportion
Reference and Desired Conditions For Forested ERUs
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Conditions for Ponderosa Pine Forest
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Ponderosa Pine Forest: Seral State Illustration from Forest
Vegetation Simulator Model
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