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Forest Health Monitoring has been active in Colorado since
1992, After four years of detection monitoring, we present this baseline
assessment of forest conditions in the state. The following highlights
represent some of the more prominent messages presented in this report.

B Forest conditions are constantly changing, but documentation is
limited at state and regional scales. This report provides a baseline

assessment of forest health issues,

B Given the preliminary nature of our data collection and analysis,
we caution against the conclusiveness of our statement that generally

Colorado forests seem to be healthy.

B Forest lands are found in all ecoregions of the state, although the
Southern Rockies comprise the majority of forest area and the

greatest vanety of forest types.

B The most common tree surveyed was aspen, although this species
appears to be declining because of historic management practices.

B The most common forest type in the state is pinyon-juniper, with

spruce-fir forests covering slightly fewer acres.

B Insects and diseases regularly wax and wane on the state’s forested
lands. (Currently, mountain pine beetle may be building up to a
serious outbreak.). Increased tree densities, advanced succession,
drought conditions, or climate fluctuations may initiate more severe

insect or disease disturbance events.

B Human development along the urban/wildland interface poses a
threat to the health of humans and forest attributes. Proactive forest
management practices could alleviate potential catastrophic events
in these areas.

B Air quality appears to be having some effects on forest vegetation,
especially in localized situations. Evaluation monitoring of specific
problem areas is warranted, given preliminary lichen assessments.

Pollution effects on tree crowns are not evident at this time.

B Exotic plant invasions are the lowest of any region in the country,
but apparent declines in aspen cover may affect future diversity
readings. Overall, Colorado seems to be maintaining diverse forests.
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The forests of Colorado are a valuable resource used in many
ways by the people of this state, and by a growing contingency of
nonresidents. These forest lands serve many functions to both rural
and urban dwellers. Some may even argue that the forests of Colorado
constitute one of the state’s greatest assets in providing magnificent
vistas, in acting as a primary means of water storage (often in the form
of generous snow cover), and as an economic foundation for a

burgeoning tourist industry.



Though forests are of great value 10 humans, we must
recognize that their condition is not stagnant and, therefore,
may not retain whatever vilues we as individuals denve from
them. Forests in Colorado are in a constant state of transition -
from young 1o old, rural to developed, one species to another,
vigorous 1o discased, or even away from forest conditions
altogether. These changes are both natural and human-induced.
Pressure from people on forest resources may stimulate natural
change agents in unpredictable ways. While many of these
changes are perfectly acceptable, others may reach well bevond
what society is willing to tolerate. A Key element 1o scientists
monitoring forest health is the rare of change. In order o make
scientific assessments of mtes of change, 1 is important o
establish bascline measurements of forest attributes. These
attributes, such as numbers of live and dead trees or number of
species present, can then be remeasured over long periods 1o
determine rates and possible trends.

Forest Health Monitoring (FHM) provides a
framework Tor baseline and long-term monitoring of foresi
change. FHM is divided into three primry phases. The first of
these. Detection Monttoring, is where data for this report
originate. With a coordinated network of ground-based sample
plots and wirborne surveys of Colorado’s forests, this first phase
can detect abnormal rates of change in torest conditions before
they reach epidemic proportions. Equally important, though,
is FHM s ability to accurately report healthy forest conditions.,
In essence, if we as a society are managing our foresis well,
this system will be able to verify that fact. However. il
unexplaimed changes are detected, a second phase, Evaluation
Monitoring. is activated o investigate the extent and severity

off changes. A third phase of FHM, Intensive Site Monitoring,

[}]

involves establishing a small network of sites nationally lor

research on ecological processes relited to change elements,

FHM PLOT NETWORK

Since 1992, the USDA Forest Service. Colorado State
Forest Service, U.S. Environmental Protection Agency. and
other federal agencies have been cooperating to establish
permanent FHM plots across the state’s forest lands. In each
of the following three vears, an additonal 1/4 of the total
forested plots was sampled. By 1995, the first cyele of FHM
plots in Colorado was completed. This report is a summary of
that first FHM sampling cycle. The rotation began again in
1996 with the remeasurement of the 1992 plots. Measurements
taken on all plots will be updated as feld crews revisit siles i
the second and subsequent eveles. Updates on specific lorest
measurements allow rescarchers to assess trends in forest
conditions,

What is an FHM plot? A plot is a permanent sample
location, covering about 2.5 acres, which is remeasured on a
regular cvele. Plot readings on tree diameters, crown conditions,
and damage assessments, as well as understory vegetation
inventories, solar radintion intensities, and lichen commumity
samples provide a vanety of forest health indicators. Field crews
are rigorously trained in all forest measurements and regularly
tested to ensure high data quality standards. As the program
develops, new indicators may be added to supplement the

current set of Deld measurements.

SURVEY COMPONENT OF DETECTION
MONITORING

The survey component of FHM provides a record of



broad-scale disturbance events that may not be detected by the
FHM plot network, Survey information provides a context for
interpreting plot data and for identifying likely factors that
contribute to forest health changes.

Acrial detection is the primary survey activity, Other
measures used by the Forest Health Management Group to
detect broad-scale disturbance information include: 1) Ground
surveys lor specific insect and/or disease activity such as dwarf
mistletoe and mountain pine beetle: 2) Analysis of other plo-
based data from Forest Inventory and Analysis, National Forest
mventories, and Forest Health Management insect and disease
plot inventories, and: 3) Service trip reports and technical
reports for historical data or trends.

Beginning in 1992, as field plots were established in
Colorado, acrial photography of all FHM network plots was
taken with the intent of capturing the vegetative status of forests

adjacent to the plots. An area of approximately 23 ucres

surrounding the plots has been photo interpreted. Results of

this effort have recently been published by the Forest Health
Management Group (Johnson, Johnson, and Johnson, 1997).

Tree species, mortality, and other known disturbance agent (e.g..

fire, Douglas-fir beetle, and Subalpine fir decline) information
[rom these photos will be used in combination with other survey

data 1o develop baseline data sets in support of FHM.

SCOPE OF THE CURRENT REPORT

The purpose of this initial FHM repont is 1o address
the prominent forest health issues facing the state of Colorado.
FHM is a long-term monitoring program. therefore. the data
presented in this report must be viewed in that light, This report

presents a first-time, or baseline, assessment, Subsequeni

reports should give a much clearer perspective on trends and
changes over time, as the curremt plots and other detection
surveys are remeasured.

Inorder to adequately address the forest health issues,
1L is important o establish a foundation by deseribing the
resource encompassed within Colorado’s forests. This will be
done by describing the state’s forest cover and land-ownership
patterns at i broad scale, then ecological regions., or ecoregions,
will be discussed. Ecoregions are an important first step in
addressing forest issues across political and agency boundaries
for the good of the resource as a whole, Finally, a brief summary
ol the size. status, and species of trees tallied will give an idea
of forest composition statewide.

The body of this report will focus on important forest-
related issues in Colorado. For example, how does air quality,
bath inurban centers and rural arcas, affect the health of forests?
Are wildfires a threat or an asset to forest health? How do
forest fires affect human health? Do these answers change with
proximity o population centers? Are the forests of Colorado
changing? Is that good or bad? These are difficult questions,
with difficult issues underlying them. This repont will address
these issues, though the ultimate answers 1o these questions
will depend largely on public understanding of the trade-offs
ivolved.

This report will conclude by summarizing FHM
activities in the state thus far. The Forest Health Highlights
section contains a review of this report’s findings. For those
mterested in more detailed information, additional tables are
presented in the appendices. Please refer to FHM contacts listed

on the inside back (Appendix D) for further information.
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Before discussing the prominent forest health issues. it is
important to realize the vanety and quality of forested landscapes
statewide. Much of our basic data describing the composition of
Colorado’s forest resource is derived from regular forest inventories of
the state (Conner and Green, 198%; Benson and Green, 1987, Miller
and Choate. 1964). These reports contain detailed information on the
extent, condition, and location of forest resources. When we discuss

the health of Colorado’s forests, it should be clear that we are dealing




Figure 2.1: Major Forest Types of Colorado

with many “forests™: high elevation spruce and fir, dry-site
pinyon pine and juniper, mid-elevation aspen and Douglas-fir,
Front Range ponderosa pine, and riparian cottonwoods, just 1o
name a few. The following sections will describe the forests in
more detail by examining the forest types, land ownerships,
and ecological divisions that often frame issue discussions. A
final section will summarize tree data taken from FHM plots.

FOREST TYPES

Figure 2.1 depicts the distribution of forest types across
the state of Colorado. Forest type is synonymous with forest
cover, or the dominant tree species in the overstory at a given
site. Forest types are influenced by a number of factors
including climate, elevation, aspect, soil type. and recent
disturbance, The accompanying chart (Figure 2.2) shows the
percentages of forested area covered by the primary forest Lypes
found in the state. Pinyon-juniper, spruce-fir, and aspen forest
types, combined, comprise more than half of that total area.

LAND OWNERSHIP

FHM samples all owner categories of forested lands.
Management of forested lands across the state is complicated

by a variety of ownership philosophies and directives. Both
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Source: USDA Forest Service, Intermountain
Research Station, Forest Inventory and Analysis.

the map of land ownership (Figure 2.3) and the accompanying
chart of ownership by percent of total land area (Figure 2.4)
depict the patchwork nature of land ownership in Colorado.
Much of the nonforested eastern portion of the state accounts
for the large percentage of privately owned land in Colorado.
Most forested acreage lies within the National Forests, is
privately owned, or is managed by the Bureau of Land

Managemenl.




Figure 2.4: Ownership by Percent Area
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Source: USDA Forest Service, Intermountain Research Station,
Forest Inventory and Analysis.

ECOREGIONS OF COLORADO

As a vanety of land management agencies, along with
private land owners, begin to work together at state and regional
scales. it seems practical 1o approach forest health issues using
nonpolitical land divisions. Bailey's Description of the
Ecoregions of the United States (1995) presents a hierarchical
framework for logically delineating ecological regions based

on their unique combinations of physiography, soil type,

potential vegetation. and climate. Note that of these
components, climate (a pattern of weather) is the quickest to
change over time and across ecoregions (recent climate data
see Doesken and McKee, 1993). As the Forest Health
Monitoring program expands, reports on forest health
conditions will cover entire ecoregions, even as ecoregions Cross
state boundaries.

The ecoregions of the United States are classiied, in
descending order, by domains, divisions, provinces, and
sections. In this report. we will focus on the ecoregions of
Colorado at the province level. There are seven distinct
provinces found in the state (Figure 2.5). All of the provinces
of Colorado have some forested conditions and, therefore, have
been sampled by the FHM plot system. Figure 2.6 shows the
distribution of forested sample points across the state by
ecoregions. Descriptions of the seven ecological provinces of

Colorado, following Bailey (1995), are presented here.

Great Plains-Palouse Dry Steppe Provinee (Great Plains)
This province comprises the eastern one-third of the

state, plus the San Luis Valley. Also known as the shortgrass

prairie, the Great Plains Province is the least forested of all the

Colorado provinces. The topography of this province is
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