USNVC Interacting with the National Vegetation Classification:
A Window on the Ecological Landscape of the United States
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Usmg legacy datasets to analyze changes in vegetation distribution:
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Vegetation Type Map 1933
Figures 1a. And b Analysis footprint used to compare the VTM map (a) to the NSNF vegetation map (b). The interpreted classification to the NSNF
of the VTM ordered list of dominants is shown for comparison.

examples and considerations
Rosie Yacoub?, Todd Keeler-Wolf?, Jim Thorne?

Extensive and chronologically well-separated data sets containing on extent and of vegetation or species at landscape
scales are particularly appealing and potentially very valuable to ecologlsls and managers interested in the exploring effects of climatic or management related
trends on vegetation.

The Wieslander Vegetation Type Maps (VTM) were produced in California in the 1920's and 30's. Products from this effort include plot data, photos, and
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Vegetation maps covering over 40% of the state. Since 1998, jurisdictional and regional vegetation maps have been produced in California using a
which also incorporates plot data and photos using the National Vegetation Classification System as a basis. One recently mapped area is the Northern Sierra
Nevada Foothills (NSNF). Here we compare the two datasets to explore ecological questions but with a focus on issues that could limit or confuse analyses;
including scale, georefeferencing, and classification issues.

‘The Wieslander dataset was produced through a survey effort that occurred between 1927 and 1933. Topographic maps were mounted on boards and taken
into the field with survey crew who took surveys and photos at points, and drew vegetation polygons from ridgetop vistas. The extent of the project includes much
of California, but excludes the agricultural areas in the Central Valley and the deserts of Southern California. There were 17,860 surveys completed within this
area. Strata are defined as Tree, Shrub, Herb, and Mosaic with each defined by the cover of the dominant strata being >80% and any areas that don't have this
dominance being designated as mosaics. Dominant species are coded and listed in order on polygons. Economically important tree species are listed fist,
regardless of cover relative to other dominants. A recent effort by the UC Davis Information Center for the Environment has converted much of this effort into a
GIS format, and is continuing as projects allow.

The Northern Sierra Foothills Map was produced through a combination of surveys and heads-up digitizing in a GIS using 2005 NAIP imagery as a base. Field

survey consisted of 710 CNPS Relevés and 1,691 Rapid Assessments all with photos, field reconnaissance, and 594 Accuracy Assessments. These surveys went

through a classification process that followed the National Vegetation Classification System (NVCS). Vegetation types are not based solely on dominance but also
on adequate presence of characteristic species. Strata are defined as Tree, Shrub, and Herb. Half of the mapping was completed in October, 2009 and the other
half will be completed this year.

To compare the two datasets, we reviewed the dominant species listed with the VTM data and crosswalked this to NVCS alliance definitions. Since the cover
values are not explicit on the VTM maps, exact matches were not possible. A single 30 minute quadrangle of the Wieslander dataset was used for this
comparison: the Chico quad. The two datasets were clipped to the boundary of the Chico quad and the extent of the ecoregion used to bound the NSNF project
(figures 1a and b). Then, the acreages were summed for each NSNF mapping unit.

Our exploration is an attempt to evaluate two alternative hypotheses for a series of vegetation types shared between the two data sets, which appear to have
distinctively different acreages. Hypothesis category 1 reflect a suite of potential ecological or direct management related explanations, while hypothesis category
2 reflects a more practical and thematic series of possible explanations for the apparent differences (see Table 1 for selected results). Some examples of opposing

and for their proper are shown in the highlighted boxes below.
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Table 1: selected map units and the number of acres there are in the study area in the NSNF dataset and interpreted
from the VTM dataset. Potential ecological and methodological explanations are included. Map units in pink have more
acreage in the VTM as crosswalked here; ones in blue had more acreage in the NSNF map

Box 1: Exploring classification differences and
ing: Di i liance

formerly occur in the area?

The VTM dataset in our study area contains
approximately 4162 acres which we assigned to the
Pinus ponderosa alliance based on the ordered list
of dominant species. The NSNF dataset for that
region contains no polygons in that alliance. Does
this mean that logging, global warming and
associated drying have resulted in that alliance
having shifted its range upslope?

One issue that may explain some of the difference is
the georeferencing. Most of the polygons in the
Pinus ponderosa alliance are near the eastern
boundary. Because the vegetation was drawn onto
older topographic maps with less horizontal and
vertical accuracy, the georeferencing process was
not perfect. Shifts up to 307 m were observed by
comparing locations on the 2005 NAIP imagery to
ones shown on the VTM maps (see figure 2), and
other efforts to estimate the horizontal error in the
topographic maps used in Wieslander's survey have
put the error at between 200-300 m*S. In the data
reviewed here, of 69 polygons that had been
assigned to the Pinus ponderosa alliance, only 17 of
them were close enough to the boundary of the
NSNF footprint that a 300 m error could explain the
difference.

is between the crossing of Butte Creek by Centerville Road.

Figure 2: a displacement of 307 meters is seen between the topographic map base for the VTM
dataset (a) and the 2005 NAIP imagery used by the NSNF project (b). The displacement measured

Box 2: Exploring minimum mapping
units: Has Blue Oak been replaced by
grassland?

The VTM dataset in our study area 1933.
contains approximately 98,202 acres.
which we assigned to the blue oak
alliance (Q. douglasii) based on the
ordered list of dominant species. The
NSNF dataset for that region contains
only 49,079 acres in that alliance. There
have been many efforts to document loss
of oak woodlands in California due to
woodcutting, and senescence without
recruitment of new individuals®; but in
comparing these two datasets, it is
evident that differences in mapping rules
account at least some, if not most, of the
acreage difference.

The minimum mapping unit for the VTM
was 40 acres generally, with an
exception for timber types to be mapped
down to 10 acres. The minimum
mapping unit for the NSNF project is 2
acres generally, with an exception for a
number of special mapping types like
vernal pools and riparian vegetation of 1
acre. This has serious implications for
comparing acreage between the two
maps.

Another issue is classification differences. In order
to have P. ponderosa listed as the first dominant
species in the VTM dataset, it would need to cover
only 20 percent of the vegetated area in the stand, or
have more cover than another conifer and the
combined coverage total more than 20%. Conifer
cover is prioritized over hardwood cover and even if
Quercus Kelloggii cover was 70%, it would be listed
second. In the NVCS system, this same stand would ] 4
be placed in the Q. kelloggii (black oak) alliance (see
figure 3). In fact, a stand with as little as 31% relative
cover of Q. kelloggii could be classified to the Q.
kelloggii alliance. There are 25 stands of oaks within L
300 m of the VTM P. ponderosa stands that have P.
ponderosa present and conifer cover > 20%.
However, in this case for most of the P. ponderosa
stands in the VTM dataset, no other dominant is
listed. Therefore we conclude that an upslope shift
of as much as 4.8 km may have occurred. It is of
interest that oak stands in the NSNF dataset that
would have been ambiguous with respect to
classification are in proximity to most of the P.
ponderosa stands in the VTM data (figure 4).
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Figure 4: Pinus ponderosa alliance apparent shift in distribution

We located a photo point from the
Wieslander VTM survey along Neal Rd
(see Figures 5a and b). The area covered
by the photo point, when compared with
recent imagery in a terrain model, hasn't
changed significantly since the time of

polygons of Q. wislizeni were delineated

Figures 5 a and b: A photograph from the Wieslander survey? showing a landscape view from Neal Rd.
in Butte Co. which was mapped with Q. douglasii s the dominant (a); and the same area as shown
using NAIP imagery in Google Earth (b). The overall density of oaks has not changed much since

Table 2: summed acreage of each NSNF type for the AOI used in Figures 6 a,b, and c. Because of
the smaller mmu in the NSNF project, more grassland was separated from Q. douglasil, and small

Figures 7 a and b: visualization of a theoretical viewpoint
for field mapping. The blue arrows point to a stand of P.
racemosa that can't be seen from the viewpoint. P.
racemosa stands are highlighted and the viewpoint is
shown as a green dot on (b).

Box 3; What is behind the
omission of Platanus
racemosa and other riparian
types in the VTM data used
here?

The NSNF project contains
approx. 509 acres in the P.
racemosa (western sycamore)
alliance in the project area, but
the VTM dataset has none. Most
of this has to do with the
minimum mapping unit—only 2 of
the 30 stands mapped in the
NSNF are over 40 acres;
however in this case it is
systematic. The field manual that
directed the VTM survey
specifically says about the
woodland mapping type: “This
designation also embraces the
WOODLAND that occurs in
narrow strips along streams and
ravine bottoms. These subtypes,
unless of unusual width, are
mapped only where they are
surrounded by treeless types. In
such localities they are of some
importance. Where these
subtypes are surrounded by
other TREE types, they are so
frequently obscured that they
cannot be delineated consistently
and therefore should be omitted.” — . {
‘This means that riparian woodland types are generally not separated in the VTM
effort, because they cannot be mapped consistently. They are small, narrow, and

hard to see completely. Even using modern mapping methods, mapping riparian
types can be a challenge. When you add having a viewpoint that is not *birds-eye",
this challenge becomes almost impossible. Figures 7 a and b illustrate the issue.
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Table 2). imagery for the area, and (c) the NSNF mapping of the same area.

NSNF: Stand classified as
Q. kelloggii alliance with conifer
density of 21% and P. ponderosa
noted as present
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Figures 6 a,b and c: maps showing (a) the VTM map near the photo point shown in Fig. 5, (b) the NAIP
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1. Minimum mapping unit differences between maps seriously impact
the ability to analyze change in distribution of vegetation types
over time. Acreages, extents, presence and absence can all be
affected. The compatibility of the datasets should be checked
before performing analyses, and discussed as a factor in any
conclusions drawn.

N

. Classification and mapping rules must be carefully understood and
addressed in analysis. Each mapping class should be considered
separately and hy tested with multiple cr if
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should be discussed as a factor in any conclusions drawn.

w

. Plot data and photographs can be used to test assumptions about
classifications and mapping rules when comparing vegetation
maps. They also can be used by themselves in temporal analysis.

4. Users and producers of vegetation data in temporal analysis
should have an eye on these issues. Although important
differences may exist, they may not become clear without careful
scrutiny and appropriate adjustment.
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