Tracking Distribution Patterns of Introduced Plant Species in the Forests of the United
States with Forest Inventory and Analysis (FI1A) Phase 3 Vegetation Indicator Data

Beth Schulz, US Forest Service, PNW Research Station, FIA

Introduction:

The U.S. Forest Service Forest Inventory and
Analysis Program collects Vegetation Indicator
data on Phase 3 plots. In contrast to
monitoring efforts that focus on a list of
invasive species, all vascular plants are recorded
on plot. By reporting the number of introduced
species as a proportion of the total plant
community, we can provide a measure of impact
on the ecosystem.

This information will help managers prioritize
invasive plant containment and control efforts.
Monitoring the same sites over time allows us to
track population changes for any species of
concern, not just the crisis species of the day.

Preliminary results reported here in 2001 and
2002 in several regions in the country
demonstrate the value of the data for tracking
distribution patterns of introduced plant
species.

Methods:

For sample design and outline of data collection
basics, please refer to side 2 of the poster
handout below.

Maps of plots displayed over Bailey's ECOMAP
Provinces (Bailey, R. G.; Avers, P. E.; King, T.;
McNab, W. H., eds. 1994. Ecoregions and subregions
of the United States (map). Washington, DC: USDA
Forest Service. 1:7,500,000.

Analysis:

Plot gamma is the total number of species
found on the plot, including species that are
recognized as unique species even though they
cannot be identified to genus and species.

Percent Introduced Species is computed by
dividing the number of introduced species by
the plot gamma.

Comparisons of the percent introduced species
between ECOMAP Provinces and “Intact-ness”
of the forest plot were done using unpaired t-
tests. o RS
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Figure 1. Plotting plot gamma and percent introduced species
at a standard scale demonstrates regional differences.

Table 1. Comparing average percent introduced species of ECOMAP Provinces
with at least 30 plots.

0,
Bailey’'s ECOMAP Province # plots Average % I_ntroduced
Species
212 - Laurentian Mixed Forest 180 4.45,
222 - Eastern Broadleaf Forest (C) 161 7.9,
221 - Eastern Broadleaf Forest (O) 53 11.25,
M221 - Central Appalachian Broadleaf 34 6.67,
Forest c
251- Prairie Parkland 53 9.6y,

Values subscripted with different letters are significantly different at a = 0.05.

Integrating P2 data: FIA installs plots in a standard configuration centered
on subplot one. Because the configuration is not altered to keep all subplots
in a single forested condition, some plots encompass several forest types
(e.g., different species composition or stand size class) and portions of some
plots fall into non-forest conditions. Examples of non-forest conditions
include cropland, improved pasture, recreational developments, right-of-
ways for roads, power lines, etc.). “Intact-ness” is a crude indicator of past
disturbance.

Table 2. Comparing average percent introduced species at different levels of
forest stand “intact-ness”.

“Intact-ness” of plot # plots Average % Introduced Species (SE)
Single forest type 299 3.88, (0.28)
Multiple forest types 104 6.25, (0.8)
Some non-forest 136 10.32,. (0.78)

Values subscripted with different letters are significantly different at a = 0.05.
(SE) = Standard Error
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Figure 2. Vegetation Indicator data allows us to
report on the vertical distribution of introduced
species in forest stands. Note the structural
diversity of introduced species in the eastern U.S.
Examples of species recorded in the layer above 16
feet include Scotch pine, mulberry, tree-of-heaven,
Siberian elm, sweet cherry, and buckthorn.
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Figure 3. We can map the distribution of any species
of interest. While this map simply portrays
presence/absence data, the Vegetation Indicator
provides information on abundance and distribution
(frequency) over the plot as well.

Photographs by Michael Shephard, US Forest Service, Region 10
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FIA Phases Defined

The three phases of the Enhanced FIA
program in the context of sample-based
estimation are described in detail in Bechtold
and Patterson (2004).

Phase 1 (P1) stratifies land area in the
population of interest for purposes of
reducing the variances of estimates. Phase 1
entails the use of ancillary data, including
remotely sensed imagery in the form of aerial
photography and/or satellite imagery, to
stratify the land area in the population of
interest and to assign plots to strata.

Phase 2 (P2) entails visits by field crews to
the physical locations of permanent ground
plots to measure the traditional suite of FIA
variables. The Phase 2 sample is based on a
national array of approximately 6,000-acre
hexagons containing one permanent ground
plot each, and is designated the federal base
sample.

Phase 3 (P3) measures additional variables
related to the health of forest ecosystems.
The Phase 3 sample comprises a 1/16th
subset of the Phase 2 plots, resulting in a
sampling intensity of one plot per
approximately 96,000 acres. Because Phase 3
plots (previously denoted FHM plots) are also
Phase 2 plots, Phase 3 measurements include
all measurements made on Phase 2 plots, plus
measurement of the FHM biotic and abiotic
features associated with forest and
ecosystem health.
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P3 Vegetation Indicator Basic Sample Design:

One plot every 38,851 ha

Nested design:
Plots comprised of
4 subplots,
12 quadrats

All vascular plant species recorded
on three 1m? permanently
located
quadrats on each subplot.

All subplot species recorded with:
-Abundance (% canopy cover)
-Height layer of majority of

foliage

P3 Vegetation Indicator Data Quality

A repeatability study was conducted by the PNW Research
Station. Two botanists collected data on the same 48 plots
in Oregon.

Plant ID rates were Agreement of plant ID’s:
similar for each -71% at subplot level

botanist: ) -67% at quadrat level

= 75% to species ..with most differences

= 14% to genus attributed to plants ID'ed as
..with greatest closely related, usually to the
problems in dry same genus, and plants

forest types where  overlooked by one or the other
plants senesced by  botanist due to low abundance
July levels

Overall, agreement on overall species richness and numbers
of introduced species was high, with correlation
coefficients of 0.94 and 0.98, respectively.
These results are similar to other botanical monitoring
studies.
(Gray, Andrew N., and David L. Azuma. /n press.
Repeatability and implementation of a forest vegetation
indicator. Ecological Indicators.)

Species ldentification and Unknowns

Data is collected on all vascular plants rooted in or
overhanging the forested condition subplot space.
We acknowledge that in addition to species that are
overlooked due to low abundance and species absent
at the time of the plot visit (ephemerals), a number
of species may be distinguished that cannot be
identified because of phenological stage of
development, sparse numbers of individuals for
collection, or damaged condition. These factors are
inherent in all plant survey work, and all contribute to
the uncertainty of our species composition and
richness estimates

Steps are taken to maximize the quality of the data we
collect. Crews enter species codes as given in the
NRCS PLANTS database (downloaded Jan 2000) or
an accepted unknown code as instructed in the field
manual. When the species is not known, voucher
specimens are collected (if the species is not locally
sparse).

For more information:
Field guide: http://socrates.lv-hrc.nevada.edu/fia/ia/1AWeb/Veg.htm
Sampling and Estimation Procedures: Contact author for latest version.



