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PROJECT SUMMARY
Creating a Detailed Vegetation Map for Pepperwood Preserve

Project goals:

o To create an accurate high-resolution vegetation map for the preserve that defines spatial units of vegetation
alliances defined by the dominant plant species present.

o To advance our understanding of how variations in soils, topography, and climate influence plant species
distributions and vegetation community structure across the preserve today.

o To provide a vegetation baseline against which change in vegetation species composition, distribution, or
structure may be compared in the future and as part of the TBC3 2.2 Establishment of Woodland Vegetation
Research Plots Project (Ackerly et al. 2013).

Why this is important: Vegetation is a primary indicator of ecosystem structure and function. In order to manage a
property well managers need an accurate map of the spatial patterns of vegetation to define site-specific vegetation
management practices. For scientific purposes, our goal is to determine why certain vegetation species colonize one
region and not another. Preliminary models (Cornwell et al. 2012) suggest that climate, soil, and hydrology are key
drivers of vegetation distribution. As the climate changes, patterns of vegetation distribution are also likely to change.
In order to adaptively manage a conservation land parcel like Pepperwood, we need this data to create hypotheses
about how vegetation at Pepperwood may shift in response to environmental drivers. We aim to revise this map
periodically to accurately measure change in vegetation distribution on the preserve over time.

Project overview: Critical steps include: 1) a digital aerial photography analysis using a Geographic Information System
(GIS) and the eCognition (Trimble 2012) software package to delineate a preliminary set of vegetation polygons based on
vegetation image signature (color and texture); 2) a ground-truthing process, entailing field data collection by biologists
to verify species present and to refine the mapped polygon designations; and, 3) aerial and field data integration, to
compile both categories of data into one Access database as a basis for future spatial and temporal analyses. The
attached Technical Report summarizes the methods and results of Pepperwood’s 2012-13 vegetation mapping project.

Project impact: The objective of this vegetation mapping project was to support the development and implementation
of a field-based measurement system capable of monitoring vegetation communities in transition, which will be
summarized in a companion report. These two projects taken together provide a basis for further advancing our
understanding of topo- and micro-climate influences on vegetation distributions and habitat structure. An outcome of
these projects is to apply results to vegetation management priorities of the Conservation Lands Network (BAOSC 2011)
in the San Francisco Bay Area.

Project support: Creating a Detailed Vegetation Map for Pepperwood Preserve is a product of Task 2.2.1 pursuant to
TBC3 Output 2.2 under Grant # 2861 of the Gordon and Betty Moore Foundation titled “Applied Science for Bay Area
Conservation and Climate Adaptation.”

Related projects: Complementary tasks include: 1) creating a detailed topoclimate model of the preserve calibrated
using spatially-distributed temperature sensors, 2) creating a high-resolution Basin Characterization Model defining
spatially-distributed water balance parameters, and 3) completing detailed analyses that relate observed vegetation
distributions to climate and hydrology parameters. In addition to these analyses the project team has established a set
of 50 long-term woody vegetation monitoring plots designed to capture changes in community structure and species
composition in response to changes in microclimatic conditions (see companion report TBC3 2.2 Establishment of
woodland vegetation research plots at Pepperwood Preserve by Ackerly, et al. 2013).

Citation: Halbur, M., M. Kennedy, D. Ackerly, L. Micheli, and J. Thorne. 2013. Creating a detailed vegetation map for
Pepperwood Preserve. A technical report prepared by the Dwight Center for Conservation Science at Pepperwood, Santa
Rosa, CA, for the Gordon and Betty Moore Foundation. 46 pp.
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PROJECT TEAM

The Dwight Center for Conservation Science at Pepperwood is an ecological institute dedicated to applying
science to the protection of Northern California wildlands through habitat conservation, leading-edge
research, and interdisciplinary educational programs. The mission of Pepperwood is to advance science-based
conservation of ecosystems throughout our region and beyond. Dedicated to conservation of the biodiversity
represented within its 3,120-acre preserve, Pepperwood provides a unique platform for hosting guest
research teams with the goal of monitoring ecosystem indicators, including the long-term health of vegetation
in concert with other ecological attributes. Pepperwood was selected as the pilot study site for this project
based on its diverse geography and vegetation communities combined with the restricted access required to
support long-term monitoring of vegetation combined with other key attributed including weather, hydrology,
and wildlife use.

Pepperwood hosts the Terrestrial Biodiversity and Climate Change Collaborative (TBC3), a group of university,
NGO and governmental researchers conducting research, monitoring and outreach to enhance the
stewardship of the San Francisco Bay Area’s Conservation Lands Network in the face of climate change. TBC3
is co-chaired by David Ackerly (UC Berkeley) and Lisa Micheli (Pepperwood) and works in partnership with the
Bay Area Open Space Council (BAOSC) and the Bay Area Ecosystems and Climate Change Consortium (BAECCC)
to integrate protection of ecosystem services into regional strategies for climate adaptation.

The vegetation map project team was supervised by Principal Investigator David Ackerly of UC Berkeley. A
number of project advisors were identified as part of the TBC3 collaboration to inform the process. Field crews
were comprised of a combination of graduate students, Pepperwood staff, and Pepperwood volunteers and
stewards. Project staff conducted the GIS and field analyses under the guidance of Dr. David Ackerly (UC
Berkeley) and Dr. James Thorne (UC Davis). A full list of project participants is provided below.

Principal Investigator
e David Ackerly, UC Berkeley,
Department of Integrative Biology

Project Advisors
e Stephen Barnhart, Pepperwood
e Alan Flint, USGS Sacramento

Graduate Students e Lorraine Flint, USGS Sacramento
e Meagan Oldfather, UC Berkeley, e Michael Gillogly, Preserve Manager,
Department of Integrative Biology Pepperwood
e Matthew Britton, UC Berkeley, e Mike Hamilton, UC Berkeley, Blue Oak Ranch
Department of Integrative Biology Reserve
Project Staff e Scott Loarie, iNaturalist
e Joel Cervantes, Field Technician, Pepperwood * Adina Merenlende.r, UC Berkeley, Hopland
e Shane Feirer, GIS Advisor, UC Berkeley, Hopland Research & Extension Center
Research & Extension Center e Stuart Weiss, Creekside Center for Earth

e Kristin Gordon, Preserve Assistant, Pepperwood Observation

e Michelle Halbur, Preserve Ecologist, Pepperwood Volunteers

e Morgan Kennedy, GIS Contractor, Pepperwood

e Lisa Micheli, Co-Chair, Pepperwood

e Lucas Murillo, Field Technician, Pepperwood

e Jim Thorne, UC Davis, Information Center for
the Environment

Amber Huntington, Pepperwood Steward
Theo Michaels, Pepperwood Volunteer
Prahlada Papper, Pepperwood Steward
Jann Samuels, Pepperwood Volunteer
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INTRODUCTION

Accurate vegetation maps provide critical data to inform conservation efforts to guide land and
resource management prescriptions, and to create inputs to scientific models that simulate the
influences of climate and topography on vegetation community structure. Prior to resources becoming
available for this detailed vegetation mapping effort, Pepperwood relied upon the 2003 Classification
and Assessment with Landsat (Calveg) statewide dataset as its base vegetation map (Schwind &
Gordon 2001). Calveg defined broad scale vegetation communities (classifications) (e.g. Villeponteaux
& Creasey 1999) which supported general research needs at the preserve. However, through historic
research and monitoring efforts, it was determined that Calveg community boundaries did not
adequately characterize current vegetation patterns and diversity at a scale appropriate for preserve
management and vegetation modeling. The TBC3 2.2 project provided a platform for improving the
scale and classification accuracy through creation of a new preserve vegetation map (Figure 1). With

the goal of implementing long-term
vegetation monitoring plots at
Pepperwood, this vegetation map
provides critical baseline data for
comparison with future resurveys (see
Figure 2 for a map of the TBC3 2.2 Long
Term Forest Dynamics Project monitoring
locations).

Setting
The San Francisco Bay Area is one of the

most ecologically diverse places on Earth.
It is one of only five regions worldwide
featuring a Mediterranean climate. As
part of the California Floristic Province,
this region supports perhaps the greatest

diversity of plant species in North 2 :
America (BAOSC 2011). Pepperwood o o L

Preserve is a 3,120 acre parcel located in Site location l\\ g'ﬂ'
the North San Francisco Bay Area’s 1 by

Sonoma County. The preserve is situated

in the California North Coast Range’s Mayacamas Mountains. Pepperwood comprises the headwaters
of three watersheds (Mark West, Franz, and Brooks Creeks), all tributaries to the lower Russian River.
Pepperwood is rich in plant biodiversity: over 750 plant species have been sampled and preserved at

Pepperwood’s on-site Barnhart Herbarium (DeNevers 2013).
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Pepperwood was chosen as the site for TBC3’s long-term vegetation monitoring project because it
features species representative of California’s coastal, interior, northern and southern climates which
converge on the preserve and create a rich mosaic of plant communities. This project was able to build
on existing high resolution data sets for the preserve (see Appendix 1: Project GIS Data). Pepperwood
also comprises a keystone parcel of the Bay Area Open Space (BAOSC)’s Conservation Lands Network
that identifies lands protected by public or private purchase or easement plus additional lands needing
protection in order to maintain current levels of habitat diversity (BAOSC 2012).

METHODS

Selecting a vegetation classification system for mapping
At the project outset the TBC3 team convened to review existing vegetation mapping methodologies

capable of meeting project objectives. The team determined that the Manual of California Vegetation
(MCV) classification system (Sawyer et al. 2009) was the best fit to support project objectives. The MCV
was chosen for the following reasons:

o It has been tested in this region (Napa County) and that product is often considered “state of
the art” in terms of high-resolution vegetation mapping applications (Thorne et al. 2004).

o Itis straightforward to “cross-walk” with other vegetation classification systems (see Appendix
2: Vegetation Classification Crosswalk).

o It uses standardized quantitative methods to classify vegetation communities, and thus is
transparent and reproducible.

o It provides flexibility to incorporate previously undocumented communities into the manual.
o ltis scientifically defensible (Thorne et al. 2004).

In addition, choosing the MCV approach offered the opportunity to utilize the California Native Plant
Society (CNPS) MCV Rapid Assessment Protocol (CNPS 2007) to guide field data collection (discussed
below).

The MCV provides a vegetation community hierarchy comprised of “alliances”, “associations” and
“series.” We opted to concentrate on gathering aerial and field data to allow us to determine “alliance”
classifications for mapping. An alliance is a basic unit of floristic classification using the dominant
and/or characteristic plant species in the upper layer of vegetation (Sawyer et al. 2009). We chose to
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use alliances as our primary mapping unit classification because they are scalable and relatable, they
can be interpreted through aerial imagery, they represent dominant and diagnostic species within a
classification for a specific community type, and they would allow researchers to more
comprehensively detect change over time. The Manual of California Vegetation uses a classification
scheme that is compatible with the National Vegetation Classification Standard (NVCS) (FGDC 2008).

Aerial Photography Analysis
The next step of the process was to develop a preliminary map of potentially distinct vegetation

polygons based on digital aerial photography. Working with advisors, we decided to set an average
mapping unit of one hectare. Preliminary polygons were delineated using eCognition software (Trimble
2012) rather than a manual heads-up digitizing because it was both less labor intensive and would be
reproducible by other practitioners. eCognition is an “object-based edge recognition” software
package produced by Trimble™ (Trimble 2012). eCognition works by analyzing the similarity and
difference between “image objects” using criteria such as shape, size, texture, context and coloration.
As a result of this analysis, pixels with a similar image signature are grouped together and delineated as
one object (polygon), which in our case created preliminary vegetation polygon coverage for
customization and analysis in GIS and provided a basis for our field data collection campaign.

We used National Agriculture Imagery
Program (NAIP) 2010 (USDA 2012) and
DigitalGlobe 2009 (DigitalGlobe 2009)
orthophotography as our base imagery
for the eCognition analysis. The (2.0m
pixel) DigitalGlobe 2009 aerial imagery
was selected for the final analysis

because its resolution performed better
with eCognition compared to that of the
NAIP 2010 imagery. We exported the
imagery as raster files for evaluation by

eCognition. The eCognition software Sample eCognition Output

provided a manual scale and color weighting parameter that was used to adjust the size of the
polygons and the accuracy in representing the vegetation community (color). These manual spectral
and textural parameters were qualitatively defined. The eCognition program was run through multiple
iterations until the size distribution of the polygons produced an average polygon size of 1 ha. Once the
polygons were defined, the analysis was exported from eCognition and imported into ArcGIS as a raster
file. We also visually inspected delineated vegetation polygons compared to the aerial images and
adjusted polygon boundaries manually.
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The final eCognition output was uploaded into ArcGIS and clipped with a 1 km buffer to Pepperwood’s
property boundary (see Appendix 3: eCognition Software Polygon Delineation). In GIS the size of each
polygon was calculated and numerically assigned a polygon ID. The preserve was then segmented into
approximately 0.75-square kilometer sub-sections labeled based on directional position (north,
northwest, etc.). These sub-sections then served as the basis for selecting polygons for field data
collection and served as field maps for practitioners. Sub-section maps were compiled into a binder for
each field team and contained maps displaying both DigitalGlobe 2009 and NAIP 2010 imagery as a
reference for ground-truthing.

Ground-truthing Polygons: Rapid Field Assessments
Field data collection using the California Native Plant Society (CNPS) MCV Rapid Assessment Protocol

(CNPS 2007) began in late March 2012 and concluded in June 2012. The rapid assessment protocol is a
reconnaissance-level method of vegetation and habitat sampling used to quickly assess and map the
extent of vegetation types in a relatively large region. No relevé surveys were conducted as part of this
mapping effort.

We employed a minimum of two field crews comprised of two surveyors each to collect preliminary
data for two full weeks (please refer to Appendix 4: Project Participant-hours Summary). During this
initial survey period, data collection was focused primarily in evergreen forests and grasslands for all
readily accessible polygons. For polygons that could not be accessed due to adverse physical terrain
and/or weather conditions, a reconnaissance survey approach was employed from a distance.
Reconnaissance surveys were completed from a vantage point as close to the vegetation stand
(polygon) as possible. Preliminary data was collected for the reconnaissance vegetation community by
1) visual inspection with binoculars, 2) inspection of aerial photos, and 3) evaluation of adjacent
communities with similar topographic and aerial signatures.

Field crews documented data at each visited polygon regarding site attributes, environmental data,
and species data. For details regarding specific data collected in the field, please refer to Appendix 5:
Rapid Assessment Field Protocols, Appendix 6: Rapid Assessment Datasheets and Appendix 7: Species
Acronymes.

In the ground-truthing process of the eCognition polygon delineations, recommended polygon edits
were recorded on field maps and on map revision datasheets by the field team. Revision criteria
included: 1) the eCognition output did not reflect the target mapping unit of 1 ha, 2) the polygon
delineation was not true to the actual community boundary, and/or 3) if neighboring polygons shared
the same overall vegetation alliance classification and attribute data. We applied survey data to
neighboring polygons that exhibited equivalent composition either through observations made in the
field or through aerial imagery inspection. A second two-week period of rapid assessment data
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collection commenced in early June 2012 to survey primarily deciduous oak communities, grasslands
and return to polygons.

Integrating Remote and Field Data Sources
Upon completion of field data collection, we reviewed the rapid assessment species composition data

and assigned MCV standard alliances to the vegetation communities that occurred in each polygon via
GIS. Vegetation communities that did not match the MCV alliance criteria were evaluated on an
individual polygon basis and assigned a best-fit “provisional” alliance. Project staff defined provisional
alliances based on dominant or co-dominant species cover, habitat, composition, biological integrity.

Please refer to Appendix 8: MICV Alliance Descriptions for Pepperwood Vegetation for specific alliance
details; Appendix 9: Provisional Alliance Descriptions for Pepperwood Vegetation for specific
membership rules and assignment rationale for each provisional alliance; and to Appendix 2:
Vegetation Classification Crosswalk for information regarding how the applied alliances nest within
other classification methods (including Calveg and NVCS).

A total of 789 polygons were delineated within the property boundary of Pepperwood Preserve using
Trimble eCognition software (Trimble 2012) (Appendix 3). Out of the original 789 polygons, 239 (31%)
were physically visited or surveyed reconnaissance-style by field crews to collect rapid assessment
data. The remaining 550 polygons were assigned vegetation attributes based on community
composition of neighboring polygons and additional manual aerial photography analysis in post map
processing.

It is important to note that we surveyed fewer polygons in the field than the final vegetation map
displays. Surveyed polygons were classified as a “primary polygon.” If neighboring polygons exhibited
similar dominant species composition to the surveyed primary polygon, rapid assessment data from
the primary polygon was applied to the selected neighboring polygons. Thus, one field survey in one
primary polygon could represent the conditions for multiple selected neighboring polygons.

3. Map
Corrections &
Veg Community
Classifications

1. Polygon 2. Field Surveys

Delineation (Rapid
(eCognition) Assessments)

Work flow from the initial polygon delineation through
developing final vegetation map products
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e Field rapid assessment conducted in the polygon OR

ey © Field rapid assessment conducted from a distance
Assessment

* Are there neighboring areas on the map that look similar to the surveyed primary polygon?
¢ Does the eCognition boundary of the primary polygon require editing?
¢ Do neighboring polygons require editing?

e Apply primary polygon attributes and vegetation classification to similar neighboring
polygons

¢ Edit the map to reflect on-the-ground conditions or boundaries interpreted from aerial
photography

Digitization

Example of the process involved in steps 2 and 3 listed above

After MCV alliances and Pepperwood provisional alliances were assigned to all polygons, a Microsoft
Access database was developed to store polygon information for future data analyses. Data from field
datasheets were manually entered into the database using three tables: site attributes, environmental
data, and species data.

We manually revised the vegetation map based on ground-truthing results in ArcGIS. Revisions
included boundary shifts and polygon re-delineation, merging polygons, splitting polygons and omitting
polygons that represented slivers. When all recommended map revisions were implemented and
polygon data regarding vegetation alliances and species coverage were imported into the GIS attribute
table, maps were produced for review by preserve ecologists and managers. Following review, minor
edits were made to the vegetation communities to reflect peer feedback. We conducted extensive
post-processing and cross-referencing with the GIS dataset and original datasheets to ensure that the
Access database and GIS attribute data were accurate and in agreement. Please see Appendix 10: GIS
Metadata for descriptions of Access and GIS attribute data fields. Post-processing of the data and
quality control concluded this component of the TBC3 2.2 mapping project in January 2013. The final
vegetation polygons refined by ground-truthing and peer review are displayed in Figure 1 and
summarized in Appendix 11: Alliance Averaging Table.

Changes in map detail
To determine how the new TBC3 vegetation map compared to the 2003 Calveg map, we conducted a

visual comparison of the datasets for the north-eastern portion of the preserve (Redwood Canyon
Vicinity; Figure 3). We also calculated the differences in total acreage for each vegetation community,
as defined by the Calveg classification system, for both 2003 Calveg and 2012 TBC3 datasets (Figure 4).
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Project Participant-hours
We tracked the number of hours each participant spent on the project to calculate the overall level of

effort it would take to replicate this mapping effort on site or elsewhere. Hours were broken into major
participant categories: Advisor, Principal Investigator, Staff, Graduate Student, and Volunteer. Hours
were also categorized by major task or phase: General-Meetings, Protocol Development, Field Work,
Mapping (GIS), Database, and Reporting (Appendix 4: Project Participant-hours Summary).

RESULTS

Vegetation Classification and Mapping
By combining the aerial photography and rapid assessment data, preserve ecologists identified a total

of 27 vegetation communities (Figure 5), generating a map with greater resolution compared to the
2003 Calveg map that delineated only seven vegetation communities (Figure 3). Out of the 27
communities we identified, 21 are alliances defined by the Manual of California Vegetation (Sawyer et
al. 2009) (Appendices 3 and 8). Standard MCV alliances comprised 53% of the total polygons (395 out
of 752 polygons). The remaining 47% did not reflect previously defined MCV alliance specifications.
These polygons were reviewed by preserve staff who defined 6 provisional alliances that have
ecological and/or land management relevance at the scale of the preserve. These include: 1) Annual
Non-native Grassland (532 acres), 2) Douglas-fir-Mixed Hardwood (517 acres), 3) Medusahead
Grassland (74 acres), 4) Mixed Chaparral (110 acres), 5) Mixed Manzanita Chaparral (47 acres), and 6)
Mixed Rush Wetland (4 acres) (Appendix 9).

A majority of polygons in the final TBC3 dataset met our average mapping unit criteria of 1 hectare
(47% or 356 polygons) while 13% (94 polygons) fell below and 40% (302 polygons, range >1-11 ha)
were above the average. Polygons less than 1 ha include: 1) vegetation communities that are
uncommon or of particular interest to land managers at Pepperwood (e.g. Coyote brush alliance,
Valley oak alliance, see Appendix 11: Alliance Averaging Table), and 2) polygons adjacent to the
property boundary. With ground-truthing and aerial imagery interpretation, we were able to more
accurately refine polygon delineations within the final dataset.

Map Revisions Based on Ground-truthing
The TBC3 rapid assessment dataset improved the resolution of our community boundary delineations.

Visual comparison of the 2003 Calveg and 2012 TBC3 Pepperwood vegetation maps illustrates that we
identified new vegetation communities previously undefined by the 2003 Calveg dataset (Figure 3A,
Appendix 2). There is also an enhancement of community boundary delineation accuracy with the TBC3
rapid assessment dataset (Figures 3B and 3C), which results in the alteration of acreage across all
vegetation types compared to the 2003 Calveg map (Figure 4). Communities that increased in area
include grassland (+14 acres), oak woodland (+43 acres), Douglas-fir forest (+64 acres), and Tanoak
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redwood forest (+4 acres). Communities that decreased in area include chaparral (-70 acres),
serpentine chaparral (-19 acres), and riparian woodland (-30 acres).

Project Participant-hours
The TBC3 2.2 Vegetation Mapping Project effort was conducted by a total 23 participants and required

about 1500 hours of project staff and volunteer time combined (Appendix 4). The majority of time was
spent in the field conducting rapid assessments and verifying eCognition polygon delineations (39%,
582 hours). Project meetings and field protocol development comprised 25% of the total time spent on
the project (208 hours and 167 hours, respectively). Post-field data management to finalize the map in
GIS and build the vegetation database constituted 36% of the project (228 hours and 170 hours,
respectively), with reporting representing 10% (141 hours) of the total effort.

DISCUSSION

The TBC3 2.2 Vegetation Mapping Project has provided team researchers and Pepperwood with an
accurate and detailed vegetation map classified to the MCV alliance level, as well as a complete
baseline database reflecting the vegetation communities currently found at Pepperwood (Appendix
11). Through this mapping effort we have identified 1) locations of new and rare species (e.g. newly
documented populations of Napa false indigo (Amorpha californica var. napensis) which is a CNPS List
1B.2 rare plant), 2) pockets of vegetation of management interest (e.g. valley oak woodland, coyote
brush, redwood trees, Oregon oak woodlands, chaparral), 3) a total of 21 MCV vegetation
communities, and 4) six plant communities (43% of project area) not represented in the MCV, but
which research staff determined were significant at our mapping and management scale (Appendix 9).
These communities were assigned “provisional alliances” based on their general assemblage of co-
dominant plant species: Annual Non-native Grassland, Medusahead Grassland, Mixed Rush Wetland,
Mixed Chaparral, Mixed Manzanita Chaparral, and Douglas-fir Mixed Hardwood Forest. Further
guantitative characterization of the provisional alliances may be refined through long-term monitoring
plots that will be established beginning January 2013, and/or through revisiting polygons in the future
to conduct CNPS relevé sampling.

Comparisons of the 2012 TBC3 vegetation map and 2003 Calveg map indicates that there are
differences in vegetation community classifications across the preserve between the two mapping
products (Figures 3 and 4). This higher-resolution mapping effort identified areas that contained
communities of ecological and management importance (Figure 4, Appendices 3 and 10), and refined
polygon delineations to more accurately capture current vegetation community boundaries (Figure 3).
Maijor differences between the 2003 and 2012 maps include a decrease in riparian woodland and
chaparral/serpentine chaparral acreage, as well as the increase of Douglas-fir forest and oak woodland
categories. Differences in community cover such as these are most likely attributable to two potential
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sources: 1) differences in digitization protocols used for the 2003 Calveg map (e.g. “tiling method”
which incorporates hydrologic and/or soil information into vegetation community delineations without
much ground-truthing), and 2) increased mapping accuracy in 2012. For example, the reduction of
riparian habitat from 34 to 4 acres between 2003 and 2012 is most likely due to differences in
digitization protocols, rather than actual habitat loss over time. On the other hand, some changes in
community cover between 2003 and 2012 could represent true community succession, such as the
increase of Douglas-fir forest which has been actively monitored and managed by land managers at
Pepperwood to prevent encroachment into oak woodlands. Continued ground-truthing in the future
will allow us to determine how much of the increase in Douglas-fir forest is due to encroachment
versus increased mapping resolution.

Based on our vegetation mapping effort we recommend incorporating additional parameters into
eCognition to refine imagery segmentation and polygon production, such as a digital elevation model
(DEM) using the highest resolution imagery available. The benefit of the DEM is the opportunity to run
an algorithm that corrects for topographic shading based on image time of day. Given the level of
effort required to establish site-specific field protocols, implement field data collection, and develop an
accurate vegetation map and database (approximately 1500 hours of which only 100 were volunteer
hours; Appendix 4) we also recommend drawing upon expert and volunteer assistance to the
maximum extent possible if project funding is not available.

Overall, we were able to meet our project goals of creating an accurate high-resolution vegetation map
for the preserve, providing a vegetation baseline for future research and management, and advancing
our understanding of the relationship between topographical influences on vegetation community
structure across the preserve. This mapping effort will inform the long-term monitoring plot
stratification design for TBC3 output 2.2, as well as support future research and management efforts at
Pepperwood Preserve.
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FIGURES

Figure 1: Pepperwood Preserve Site Vegetation Map
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TBC3 Pepperwood Vegetation Map

Figure 2: TBC3 2.2 Long Term Forest Dynamics Project Plots

Long term monitoring plots (pink circles) established as part of the companion TBC3 2.2 Long Term Forest
Dynamics Project output (Ackerly et al. 2013). Plots were established in spring 2013 following the generation of
the Pepperwood vegetation map described in this report. A separate report describes the long term forest
dynamics portion of TBC3 2.2. Numbers indicate the plot ID. Red borders represent areas on the preserve that
have historically been managed for Douglas-fir encroachment.
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TBC3 Pepperwood Vegetation Map

Figure 3: Mapped Vegetation Classification Comparison

A comparison between the 2003 Calveg and 2012 TBC3 datasets for the north-eastern portion of the
preserve (Redwood Canyon vicinity): 3A) 2003 Calveg classification, 3B) 2012 MCV reclassified polygons
using the “grouped” 2003 Calveg community types, and 3C) 2012 MCV alliances and Pepperwood
provisional alliances. (To determine what MCV alliances were “grouped” into Calveg classifications,
please refer to Appendix 2: Vegetation Classification Crosswalk.)
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Figure 4: Vegetation Classification Acreage Comparison

The total acreage of all polygons for each vegetation community as defined by the Calveg classification
system for both 2003 Calveg (orange) and 2012 TBC3 (green) datasets. The difference in total acreage

is most likely due to rounding or property boundary changes since 2003. (To determine what MCV

alliances were “grouped” into Calveg classifications, please refer to Appendix 2: Vegetation
Classification Crosswalk.)
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Figure 5: Acreage by Vegetation Classification

The total acreage of all polygons for each vegetation alliance and provisional alliance (indicated by an
asterisk) as defined by the 2012 TBC3 dataset.
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APPENDICES

TBC3 Pepperwood Vegetation Map

Appendix 1: Project GIS Data

The following table represents the compiled Pepperwood GIS data sources used in site evaluation and

vegetation mapping.

Description File Name Raster(Shapefile Type Author/Source
10m Digital Elevation Model 10mdembbclip X base T. Robinson, SCAPOSD
Pepperwood monitoring locations, base-endpoints |11-05-18_GLM_Transect X X feature M. Kennedy, Pepperwood
Pepperwood microclimate station locations 12Sep19_HoboSites X X feature M. Kennedy, Pepperwood
Pepperwood douglas-fir removal and treatment sites|12Sep19 _PsmeRemoval_Polygon X X feature M. Kennedy, Pepperwood
Pepperwood fire history 12Sep19_PW_FireHx_bbclip X X feature CDF, State Resources Agency
Topographic water index (TWI) feirertwi X environment |S. Feirer, Hopland Reserve
Pepperwood grazing history Grazed_Union_Clip X X feature M. Kennedy, Pepperwood
20ft Contour pw_20ftContour_bbClip X X base unknown
Base geology pw_geology bbclip X X environment |USGS
Hydrology features pw_hydro_bbclip X X environment |USGS
Soils- SSURGO pw_soil_SSURGO_bbclip X X environment |USDA
Pepperwood 1km Bounding Box pwboundbox X X base M. Kennedy, Pepperwood
2.2 Rapid assessment locations RapidAssess_Plots X X feature M. Kennedy, Pepperwood
Soil depth soildepthclip X environment |L. Flint, USGS
Vegetation- Upland Habitat Goals uhgvegclip X environment [BAOSC
Pepperwood vernal pools VernalPools_PPWood_09_3 X X environment |M. Kennedy, Pepperwood
30m Topographic Position Index weisstpil50 X environment |S. Weiss

Vegetation- 2.2 MCV

13Junel6_TBC3_MCV_Veg Final_V5a

environment

M. Kennedy, Pepperwood

Pepperwood soil probes Campbell_SoilProbe_Station X feature M. Kennedy, Pepperwood
Pepperwood weather station Campbell_Weather_Station X feature M. Kennedy, Pepperwood
2009 aerial imagery- Digital Globe Photo2009 X base Digital Globe

2010 aerial imagery- NAIP Photo2010 X base NAIP
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TBC3 Pepperwood Vegetation Map

Appendix 2: Vegetation Classification Crosswalk

The crosswalk defines how applied alliances nest within other classification methods. The
following defines crosswalk vegetation classification categories:
Pepperwood (Common Name)
o Vegetation community common name used by Pepperwood; based on the Manual of
California Vegetation (MCV) classification common alliance name.
Pepperwood Provisional Alliance
o Provisional alliances not yet published in the MCV, however defined following MCV
standard protocols and defined by Pepperwood project ecologists.
MCV Alliance (Common Name) (Sawyer et al. 2009)
o Vegetation community common name classification as defined in the MCV.
MCV Alliance (Scientific Name)
o Vegetation community scientific name classification as defined in the MCV.
NVCS (FGDC 2008)
o National Vegetation Classification System vegetation community name.
Calveg (Schwind & Gordon 2001)
o Calveg community classification name.
Calveg “Grouped” Community
o Historic Pepperwood vegetation communities “grouped” into generalized community types
using CalVeg data and classification specifications.
Pepperwood “Combined” Community
o Pepperwood MCV vegetation communities “combined” to reflect Calveg “grouped”

communities.

Pepperwood Pepperwood MCV Alliance | MCV Alliance CalVeg Pepperwood
(Common Provisional (Common (Scientific NVCS CalVeg "Grouped" “Combined”
Name) Alliance Name) Name) Community Communtiy
Redwood N/A Redwood Sequoia Sequoia Redwood- Tanoak- Redwood
Alliance Forest sempervirens | sempervirens Douglas-fir Redwood Forest
Alliance Forest Alliance; Forest; Forest
Sequoia Redwood
sempervirens- Forest
Pseudotsuga
menziesii Forest
Alliance
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TBC3 Pepperwood Vegetation Map

Pepperwood Pepperwood MCV Alliance | MCV Alliance CalVeg Pepperwood
(Common Provisional (Common (Scientific NVCS CalVeg "Grouped" “Combined”
Name) Alliance Name) Name) Community Communtiy
Douglas-fir N/A Douglas-fir Pseudotsuga Pseudotsuga Pacific Douglas-fir Douglas-fir
Alliance Forest menziesii menziesii Forest Douglas Fir Forest Forest
Alliance Alliance
Douglas-fir- Pseudotsuga N/A N/A N/A N/A Oak Mixed
Mixed menziesii - Woodland Hardwood
Hardwood Mixed Forest
Provisional Hardwood(A.
Alliance macrophyllum,
A.menziessii,
L.densiflorus,
Q.agrifolia,
Q.douglassii,
Q.garryana,
Q.kelloggii,
Q.lobata,
U.californica)
Provisional
Alliance
Madrone N/A Madrone Arbutus N/A N/A Oak Mixed
Alliance Forest menziesii Woodland Hardwood
Alliance Forest
California Bay | N/A California Bay | Umbellularia Umbellularia California Oak Mixed
Laurel Forest californica californica Forest | Bay Woodland Hardwood
Alliance Alliance Alliance Forest
Tanoak N/A Tanoak Forest | Lithocarpus N/A Tanoak- Douglas-fir Mixed
Alliance densiflorus Madrone Forest Hardwood
Alliance Forest
Black Oak N/A California Quercus Quercus kelloggii | California Oak Mixed Oak
Alliance Black Oak kelloggii Forest Alliance; Black Oak Woodland Woodland
Forest Alliance Quercus kelloggii
temporarily
flooded
Woodland
Alliance
Blue Oak N/A Blue Oak Quercus Quercus douglasii | Blue Oak Oak Mixed Oak
Alliance Woodland douglasii Woodland Woodland Woodland Woodland
Alliance Alliance
Coast Live N/A Coast Live Quercus Quercus agrifolia | Coast Live Oak Mixed Oak
Oak Alliance Oak agrifolia Woodland Oak Woodland Woodland
Woodland Alliance Alliance
Mixed Oak N/A Mixed Oak Quercus Quercus Interior Live Oak Mixed Oak
Alliance Forest lagrifolia, (agrifolia, Oak Woodland Woodland
douglasii, .
garryana, douglasii,
kelloggii, lobata, | 9arryana,

wislizeni)
Alliance

kelloggii, lobata,
wislizeni) Forest
Alliance
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TBC3 Pepperwood Vegetation Map

Pepperwood Pepperwood MCV Alliance | MCV Alliance CalVeg Pepperwood
(Common Provisional (Common (Scientific NVCS CalVeg "Grouped" “Combined”
Name) Alliance Name) Name) Community Communtiy
Oregon White | N/A Oregon White | Quercus Quercus garryana | Oregon Oak Mixed Oak
Oak Alliance Oak garryana Tree | Tree Forest White Oak Woodland Woodland
Woodland Alliance Alliance; Quercus
garryana
Woodland
Alliance; Quercus
garryana
Wooded
Herbaceous
Alliance
Valley Oak N/A Valley Oak Quercus Quercus lobata Valley Oak Oak Mixed Oak
Alliance Woodland lobata Woodland Woodland Woodland
Alliance Alliance
Chamise N/A Chamise Adenostoma Adenostoma Chamise Chaparral Mixed
Chaparral Chaparral fasciculatum fasciculatum Chaparral
Alliance Alliance Shrubland
Alliance
Mixed Mixed N/A N/A N/A N/A Chaparral Mixed
Chaparral Chaparral Chaparral
Provisional (A.fasciculatum,
Alliance A.glandulosa,
A.manzanita,
A.stanforduan
a, C.cuneatus,
D.aurantiacus,
H.arbutifolia,
Q.berberidifolia,
Q.durata)
Provisional
Alliance
Mixed Arctostaphylos | N/A N/A N/A N/A Chaparral Mixed
Manzanita manzanita Chaparral
Chaparral (glandulosa,
Provisional manzanita,
Alliance stanfordiana)
Provisional
Alliance
Wedge Leaf N/A Wedge Leaf Ceanothus Ceanothus Chamise; Chaparral Mixed
Ceanothus Ceanothus cuneatus cuneatus Wedgeleaf Chaparral
Chaparral Chaparral; Alliance Shrubland Ceanothus;
Alliance Buck Brush Alliance Lower
Chaparral Montane
Mixed
Chaparral
Leather Oak N/A Leather Oak Quercus N/A N/A Serpentine Serpentine
Alliance Chaparral durata Chaparral Chaparral
Alliance
Annual Non- Annual Non- N/A N/A N/A N/A Grassland Grassland
native native
Grassland Grassland
Provisional Provisional
Alliance Alliance
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Pepperwood Pepperwood MCV Alliance | MCV Alliance CalVeg Pepperwood
(Common Provisional (Common (Scientific NVCS CalVeg "Grouped" “Combined”
Name) Alliance Name) Name) Community Communtiy
Blue Wildrye N/A Blue Wild Rye | Elymus Elymus glaucus Perennial Grassland Grassland
Grassland Meadows glaucus Herbaceous Grass/Herbs
Alliance Alliance Alliance
California Oat | N/A California Oat | Danthonia Danthonia Perennial Grassland Grassland
Grass Grass Prairie californica californica Grass/Herbs
Grassland Alliance Herbaceous
Alliance Alliance
Coyote Brush N/A Coyote Brush | Baccharis Baccharis pilularis | Coyote Grassland Grassland
Alliance Scrub pilularis Shrubland Brush
Alliance Alliance
Dogtail N/A Annual Cynosurus Bromus Annual Grassland Grassland
Grassland Dogtail echinatus (diandrus, Grass/
Alliance Grasslands Semi-Natural hordeaceus, Herbs; Non-
Stands madritensis) native/
Herbaceous Ornamental
Alliance Grass
Harding Grass | N/A Harding Grass | Phalaris N/A Non-native/ Grassland Grassland
Grassland Swards aquatica Ornamental
Alliance Semi-Natural Grass
Stands
Medusahead Elymus caput- N/A N/A N/A N/A Grassland Grassland
Grassland medusae
Provsional Provisional
Alliance Alliance
Purple Needle | N/A Purple Needle | Nassella Nassella pulchra Perennial Grassland Grassland
Grass Grass pulchra Herbaceous Grass/Herbs
Grassland Grassland Alliance Alliance
Alliance
Wild Oats N/A Wild Oats Avena Avena fatua Annual Grassland Grassland
Grassland Grasslands (barbata, Herbaceous Grass/Herbs;
Alliance fatua) Semi- Alliance Non-
Natural native/Orna
Stands mental
Grass
Juncus N/A N/A N/A N/A Grassland Wetland
. (bolanderi,
Mixed Rush bufonius,
We“_a"_"d capitatus,
Prc'JV|5|onaI effusus,
Alliance pacificus,
patens,
phaeocephalus
tenius,
xiphodes)
Provisional
Alliance
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Appendix 3: eCognition Software Polygon Delineation

TBC3 Pepperwood Vegetation Map

Appendix 3: eCognition Software Polygon Delineation
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March 2012
Trimble eCognition- DigitalGlobe2009
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Appendix 4: Project Participant-hours Summary

TBC3 Pepperwood Vegetation Map

Appendix 4: Project Participant-hours Summary

SUMMARY
Dates active 1/2011-8/2013
Number of Participants
Principal Investigators 2
Advisors 8
Staff 7
Graduate Students 2
Volunteers 4
Total Participants 23
Hours by Participant
Principal Investigators 192
Advisors 102
Staff 1070
Graduate Students 32
Volunteers 100
Hours by Task
General-Meetings 208
Protocol Development 167
Field Work 582
Mapping (GIS) 228
Database 170
Reporting 141
Total Hours 1496

Participant Hours

M Principal Investigators
W Advizors

W Staff

M Graduate Students

B Volunteers

Task Hours

M General-Meetings

M Protocol Development
M Field Work

M Mapping (GI5)

M Databaze

H Reporting
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Appendix 5: Rapid Assessment Field Protocols

Protocol Introduction

This Rapid Assessment Protocol describes the field based methods used to collect baseline vegetation
data at Pepperwood. This data will be used to inform vegetation map development and the
overarching 2.2 objectives. This protocol was developed by the TBC3 2.2 Team (Ackerly, Kennedy,
Thorne, Jensen, Micheli). Techniques used here were developed by CNPS, DFG, MCVS, and Thorne.

Rapid Assessment Method: CNPS Summary

“The rapid assessment protocol is a reconnaissance-level method of vegetation and habitat sampling.
It may be used to quickly assess and map the extent of all vegetation types in relatively large,
ecologically defined regions. The California Native Plant Society (CNPS) has adopted this method to
verify locations of known vegetation types, to gain information about new types, and to acquire
general information about their composition, habitat, and site quality.”

“The quantitative vegetation data recorded in the rapid assessments can be described with standard
classification techniques and descriptions, and they can be depicted in maps across any landscape.
Additional information recorded in the assessments, such as disturbance history and anthropogenic
impacts, can serve to define habitat quality and integrity for plant and animal distributions. Because
this method provides an important means for representing the full array of biological diversity as well
as habitat integrity in an area, it can also be an effective and efficient tool for conducting natural
resource planning.”

“While people can quickly obtain information on the variety of vegetation types using this method,
some of the vegetation types recorded in the rapid assessment process may be poorly defined in the
current classification system. These poorly understood or unknown types will be identified and located
and then will be prioritized for more detailed assessment using the CNPS relevé protocol. Thus, the
rapid assessment method will be used in conjunction with the relevé method to provide large
guantities of valuable data on the distribution and the definition of vegetation” (CNPS 2007).

Stand/Polygon Selection
To start the rapid assessment method, consistent stands of vegetation need to be defined. A stand is

the basic physical unit of vegetation in a landscape. It has no set size. A stand is defined by two main
unifying characteristics as described by CNPS 2007:

“It has compositional integrity. Throughout the site, the combination of species is similar. The stand is
differentiated from adjacent stands by a discernible boundary that may be abrupt or indistinct.”

“It has structural integrity. It has a similar history or environmental setting that affords relatively
similar horizontal and vertical spacing of plant species. The structural and compositional features of a
stand are often combined into a term called homogeneity. For an area of vegetated ground to meet
the requirements of a stand, it must be homogeneous.”
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Stands to be sampled in the field will be delineated using Trimble eCognition software in GIS. This map
will be referred to as the preliminary eCognition Map. On this map, vegetation alliances (communities)
will be roughly delineated with polygons, with an average mapping unit of 1.3 hectare. Please refer to
your quadrant map from Pepperwood with delineated vegetation polygons.

Field Data Collection

Each Polygon will need to be visited on the preliminary eCognition map. For each polygon, the surveyor
will need to complete both a ‘site attribute’ and ‘species data’ sheet. If a vegetation community is
comprised of more than one polygon, then only one data sheet will need to be filled out, with all
polygon ID numbers listed on that sheet.

Rapid Assessment Field Data Collection

Note- optional fields are in italics. This data sheet is to be filled out by the field assistant.

1) Site Description

o Date- date of field rapid assessment.

o Surveyors- initials of surveyors. Circle the recorders initials.

o Preliminary alliance ID- name of the alliance following the most recent CNPS classification system
or the Manual of California Vegetation. The alliance is based on the dominant or diagnostic species
of the stand, and is usually of the uppermost and/or dominant height stratum. A dominant species
covers the greatest area of a stand. To be completed in the lab after returning from the field. See
Appendix C.

o Polygon ID- reference your preliminary eCognition map. Record the polygon number that has been
delineated on the aerial photo that you are surveying. If you have multiple polygons to add, please
circle the polygon ID of the initial polygon you are taking the data from-to apply to the others. The
Polygon ID is all numerical.

o Map ID- record the map number that you are using as reference in the field. This is listed at the top
of your zoom-in preliminary eCognition map. The Map ID is numeric and alphabetical based on the
directional region of the preserve.

o Survey Site- if you are surveying the vegetation community from within the polygon, circle ‘in
polygon’. If you are outside of the polygon and surveying by looking in, circle ‘Recon’.

o Site notes- record any notes pertaining to the overall stand/polygon, vegetation community, etc.
you are surveying. If known, include any notes relating to the site history. These can be general or
detailed notes.

o Return Site- seen in bold at the top of the data sheet. If you are in the field and feel you will need to
return to this site to complete your survey, circle ‘return site’. This can also be circled in-house if
the data is incomplete or missing.

Il) Photopoints

Note- The first photo you take when conducting a rapid assessment of a new polygon should be the

datasheet (with all site description information filled in) for reference.

o Camera ID- record name and model of the camera you are using.

o Photograph #- record the photograph number as it appears on the camera.

o Bearing- for each picture taken, include the bearing (direction in degrees) the picture was taken
facing out of the polygon center (if you are in the polygon).
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O

Center- place a check mark in this column if you are in the center of your polygon.

Waypoint- if you collect a waypoint that corresponds with a photopoint, record the waypoint ID
(unique identifier). Notes- record any relevant notes associated with a specific photograph.
Additional Photo Notes- record any other general notes regarding the polygon photopoints.

1ll) Geographic

O

GPS Device- record GPS type, name and number assigned to the GPS unit that you are using.
Example: Juno Sasquatch T1

Accuracy +/- - the accuracy of the GPS location, when taking the UTM field coordinates. Record the
accuracy units in meters.

Waypoint- record a waypoint at the location of your survey site. Preferably, the survey site of the
polygon will be at the center of your polygon to and accuracy of + 80 meters. Record the name of
the waypoint on field datasheet. Waypoint name should include project abbreviation, polygon
number, and total number of waypoints recorded in that polygon.

Example: 2.2-12-1

o UTME, UTMN- record ‘easting’ (UTME) and ‘northing’ (UTMN) location coordinates.
o Elevation- using the GPS unit, record your elevation (in meters).
IV) Recon

O

@)
@)

O

Stand Distance- the approximate distance from the point of survey (where you stand) to the center
of the polygon.

Bearing- the direction, in degrees, from the survey point to the center of polygon.

Waypoint- Take a waypoint of your survey point that is outside of the polygon you are collecting
data for. This survey waypoint represents your reconnaissance survey site.

Recon Notes- record any general notes pertaining to the reconnaissance survey site.

V) Environmental

(@)
(@)

% Bare Soil- estimate the percent surface cover of bare ground within the polygon.

% Fines- estimate the percent surface cover of fine sediment (e.g. dirt) that is 2 mm or less within
the polygon.

% Litter- the percent surface cover of litter or duff on the ground within the polygon.

% Boulder- Estimate the percent surface cover of large rocks (e.g. stones, boulders) that are beyond
25 cmin size.

% Ex bedrock- estimate the percent surface cover of exposed bedrock within the polygon.
Disturbance Codes- List codes for potential or existing impacts on the stability of the plant
community. Please refer to the disturbance code chart at the bottom of your data sheet or as seen
in Appendix B.

Other (Disturbances)- Note any other disturbances that are within your polygon but not included in
your disturbance code chart.

Hydrology- indicate is there is any type of water feature or hydrologic feature within the
stand/polygon. This can include, but is not limited to, creeks, ponds, springs, etc.

Environmental Notes- record any attribute information pertaining to the environmental factors that
comprise that polygon. Fire history, grazing, type of grazing, management, etc. Also record any
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relevant information than generally describes any other environmental factors such as exposure,
steepness, topography, soil, etc.

V1) Map Notes

o Action(s) ID- this is the map action ID that directly corresponds to the ‘Map Revision Instructions’
datasheet. The map ‘action ID’ relates to the revision(s) on the indicated preliminary eCognition
map.

o Map Notes- record any notes that will better assist in cross-walking the instructions from the ‘Map
Revision’ datasheet.

Species Field Data Collection

Note- optional field are in italics. This data sheet is to be filled out by the field assistant.

1) Site Description

o Date- date of field rapid assessment.

o Surveyors- initials of surveyors. Circle the recorders initials.

o Preliminary alliance ID- name of the alliance following the most recent CNPS classification system
or the Manual of California Vegetation. The alliance is based on the dominant or diagnostic species
of the stand, and is usually of the uppermost and/or dominant height stratum. A dominant species
covers the greatest area of a stand. To be completed in the lab after returning from the field. See
Appendix C.

o Polygon ID- reference your preliminary eCognition map. Record the polygon number that has been
delineated on the aerial photo that you are surveying. If you have multiple polygons to add, please
circle the polygon ID of the initial polygon you are taking the data from-to apply to the others. The
Polygon ID is all numerical.

o Map ID- record the map number that you are using as reference in the field. This is listed at the top
of your zoom-in preliminary eCognition map. The Map ID is numeric and alphabetical based on the
directional region of the preserve.

o Survey Site- if you are surveying the vegetation community from within the polygon, circle ‘in
polygon’. If you are outside of the polygon and surveying by looking in, circle ‘Recon’.

o Site notes- record any notes pertaining to the overall stand/polygon, vegetation community, etc.
you are surveying. If known, include any notes relating to the site history. These can be general or
detailed notes.

o Return Site- seen in bold at the top of the data sheet. If you are in the field and feel you will need to
return to this site to complete your survey, circle ‘return site’. This can also be circled in-house if
the data is incomplete or missing.

Il) Habitat & Vegetation

Aerial Cover Estimates

Do not include rock features, hydrologic features, litter, etc. We will be using CNPS Cover Diagrams

(Rapid Assessment Protocol Support Tool A below) to calibrate our absolute cover estimates.

o % Overstory- overstory vegetation is the growth which occupies a stand and/or shades smaller
and/or younger plant species. For the overstory vegetation, record the percent of absolute
vegetation for the overall aerial cover.
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O O O O O

Circle one of the following overstory categories if the associated percent vegetation cover can be
classified as:

Confr- conifer(s)

Hw- hardwood(s)

Shb- shrub(s)

Hrb- herbaceous

% Sub-Canopy- sub-canopy cover is estimated in dynamic forest structures that contain a sub level
of vegetation under the overstory, but above the shrub level. For the sub-canopy vegetation,
record the percent of absolute vegetation for the overall cover. If there is no sub-canopy in your
stand leave blank or write zero.

% Understory Shrub- understory vegetation is the vegetation (primarily small trees and woody
species) under a relatively continuous cover (overstory). For the understory shrub vegetation,
record the percent of absolute vegetation for the overall aerial cover of woody species.

% Understory herbaceous- for the understory herbaceous vegetation, record the percent of
absolute vegetation for the overall aerial cover. Herbaceous plants are classified as a plant that has
a non-woody stem and which dies back at the end of the growing season (grasses, forbs, etc.).

Specific Vegetation Cover Estimates

O

Strata- (stratum) the layer of (horizontal) vegetation usually of same or similar height. This data
field is a reference tool and does not need to be filled in. O- overstory, U- understory, H-
herbaceous.

Dominant Species- list 10-20 specific dominant vegetation species that are characteristically
consistent throughout the stand. Record as appropriate species and genus (or as sp. Acronym) or
common name. If the species is unknown, write ‘sp” after the genus.

In the appropriate column record the absolute total cover per dominant species present. Keep in
mind the absolute cover estimates you gave for the overall strata category in the first part of the
datasheet. Note that your total per strata can total over one hundred.

% Overstory

% Understory

% Herbaceous

Notes- record any notes relating to that specific dominant species.

Totals- add up the total percentages for each strata. Each (overstory, understory, herbaceous)
should be relative to the percentage given in the absolute aerial cover.

Vegetation Notes- list species that may not be dominant in the stand, but are otherwise locally or
regionally rare, endangered or atypical within the polygon/stand.
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2.2 Rapid Assessment Protocol Support Tools

A) CNPS Cover Class Diagrams
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B) Disturbance Codes

01 Development

02 ORV activity

03 Agriculture

04 Grazing

05 Competition from exotics

06 Logging

07 Insufficient population/stand size
08 Altered flood/tidal regime

09 Mining

10 Hybridization

11 Groundwater pumping

12 Dam/inundation

13 Other

14 Surface water diversion

15 Road/trail construction/maint.
16 Biocides

17 Pollution

18 Unknown

19 Vandalism/dumping/litter

20 Foot traffic/trampling

21 Improper burning regime
22 Over collecting/poaching
23 Erosion/runoff

24 Altered thermal regime

25 Landfill

26 Degrading water quality

27 Wood cutting

28 Military operations

29 Recreational use (non ORV)
30 Nest parasitism

31 Non-native predators

32 Rip-rap, bank protection
33 Channelization (human caused)
34 Feral pigs

35 Burros

36 Rills

37 Phytogenic mounding

38 Sudden Oak Death

TBC3 Pepperwood Vegetation Map
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TBC3 Pepperwood Vegetation Map

Appendix 6: Rapid Assessment Datasheets

TBC3 2.2- 2012 Pepperwood Field Rapid Assessment Datasheet
SITE ATTRIBUTES

RETURN SITE

B Data Entry |} Date Entered
Office Use Photos Archived O Initials

Vegetation Classification ID: MCV NVCS

Site ID

Calveg

I&I ITE DESCRIFTION

Date
Surveyor(s)
Preliminary alliance ID

Site notes

Polygon ID

Map ID

Survey site

In Polygon Recon®

[FROTOPOINTS

Camera ID

Photo # Bearing Center ¥ Waypoint

Notes

Additional Photo Notes

| GEOGRAPHIC

GP5 device
Accuracy +/-
Waypoint
UTME UTMMN
Elevation

Stand distance

Bearing-degree

Waypoint

Recon Motes

[ERVIRONTAENTAT

7o Bare soil 7o poulder
% Fines % Ex bedrock
% Liter

Hydrology

Disturnance coge(s)
/

Other

Env. notes
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SPECIES DATA

ISITE DESCRIPTION

Date

Surveyor(s)

Polygon ID
Map 1D
Survey site In Polygon Recon®

| HABITAT & VEGETATION

% Overstory
% Overstory
% Overstory
% Overstory

Confr Hw
Confr Hw
Confr Hw
Confr Hw

Shb Hrb
Shb Hrb
Shb Hrb
Shb Hrb

% Sub- Canopy
% Understory shrub
% Understory herbaceous

Strata

Dominant Species

%
Overstory

%
Understory

%

Notes
Herbaceous
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Date
Surveyor(s)

Map Revision Datasheet

Polygon ID| Map ID

Waypoint(s)

Action

Polygon(s) to Edit

Purpose Notes

Action Key

Merge € >

Dissolve U

Other

Transition Zone +
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TBC3 Pepperwood Vegetation Map

Appendix 7: Species Acronyms

Key to species acronyms used in rapid assessment field data collection and corresponds with species listed within the project

database.
Species Species Species Species
Acronym Binomial Acronym Binomial Acronym Binomial Acronym Binomial
ACMA Acer macrophyllum EQSP Equisetum sp. PHAQ Phalaris aquatica SYAL Symphoricarpos albus
ACMI Achillea millefolium ERSP Erodium sp. PHSE Phoradendron serotinum SYMO Symphoricarpos mollis
ACNE Acer negundo FECA Festuca californica PISP Pinus sp. SYSP Symphoricarpos sp.
ADFA Adenostoma fasciculatum FEPE Festuca perennis PLSP Plantago sp. TOCA Torreya californica
ADJO Adiantum jordanii FERN POMU Polystichum munitum TODI Toxicodendron diversilobum
AECA Aesculus californica FESP Festuca sp. PSME Pseudotsuga menziesii TOFR Toxicodscordion fremontii
AETR Aegilops triuncialis FICA Ficus carica PTAQ. Pteridium aquilinum TRLA Triteleia laxa
AMCA Amorpha californica var. naper] FORB (Forbe Species) PYSP Pyrus sp. TRSP Trifolium sp.
ANAR Anthoxanthum aristatum FRLA Fraxinus latifolia QUAG Quercus agrifolia TRIL Trillium sp.
ARSP Arctostaphylos sp. GRASS (Grassland) QUBE Quercus berberidifolia UMCA Umbellularia californica
ARME Arbutus menziesii GRSP Grindelia sp. QUCH Quercus chrysolepis VESP Verbascum sp.
AVBA Avena barbata HEAR Heteromeles arbutifolia QUDO Quercus douglasii VICA Vitis californica
AVSP Avena sp. HEEC Helmintheca echioides QUDU Quercus durata VISP Vicia sp.
BAPI Baccharis pilularis HESP Hemizonia sp. QUGA Quercus garryana
BASP Baccharis sp. HOLA Holcus lanatus QUKE Quercus kelloggii
BRDI Bromus diandrus HYPE Hypericum perforatum QULO Quercus lobata
BRHO Bromus hordeaceus HYPSP Hypochaeris sp. QUSP Quercus sp.
BRMA Briza maxima HYSP Hypericum sp. QUWI Quercus wisliznii
BRSP Bromus sp. IRSP Iris sp. RAOC Ranunculus occidentalis
CAPY Carduus pycnocephalus JUPA Juncus patens RHCR Rhamnus crocea
CASP Carex sp. Jusp Juncus sp. ROGY Rosa gymnocarpa
CECU Ceanothus cuneatus LASP Lathyrus sp. ROOF Rosmarinus officinalis
CESO Centaurea solstitialis LAVE Lathyrus vestitus RORO Romulea rosea
CHJU Chondrilla juncea LIBI Linum bienne ROSP Rosa sp.
CHPO Chlorogalum pomeridianum  |LOHI Lonicera hispidula RUAC Rumex acetosella
CISP Cirsium sp. LOMSP Lomatium sp. RUAR Rubus armeniacus
CIVU Cirsium vulgare LONSP Lonicera sp. RUCR Rumex crispus
CLPE Claytonia perfoliata LUAL Lupinus albifrons RAOC Ranunculus occidentalis
COCO Corylus cornuta LUBI Lupinus bicolor RUSP Rumex sp.
CUMA Cypress sp. MEPU Mentha pulegium RUUR Rubus ursinus
CYEC Cynosurus echinatus METO Melica torreyana SAEX Salix exigua
CYGR Cynoglossum grande MIAU Mimulus aurantiacus SALSP Salix sp.
DACA Danthonia californica MISP Mimulus sp. SANSP Sanicula sp.
DRAR Drypoteris arguta MOSS Moss sp. SESE Sequoia sempervirens
ELCA Elymus caput-medusae NESP Nemophila sp. SIMA Silybum marianum
ELGL Elymus glaucus NNAG (Non-native Annual Grass) STPU Stipa pulchra
ELMU Elymus multisetus NODE Notholithocarpus densiflorus [STRI Stachys rigida
ELSP Elymus sp. none (Blank or no species listed) STSP Stachys sp.
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Appendix 8: MICV Alliance Descriptions for Pepperwood Vegetation

(adapted from Sawyer et al. 2009)

Forest and Woodland Vegetation Descriptions

Arbutus menziesii Forest Alliance (Madrone forest)

Trees <40 m; canopy is continuous. Shrub layer is sparse to intermittent. Herbaceous layer is sparse.

Habitats: Stream terraces and upland slopes with productive soils or steep slopes with shallow, rocky,
infertile soil.

Elevation: 100-1400 m

Rarity Ranking: G4 S3.2

Membership Rules:

1) Arbutus menziesii >50% relative cover in tree canopy

Lithocarpus (now Notholithocarpus) densiflorus Forest Alliance (Tanoak forest)

Trees <45 m; canopy is continuous. Shrubs layer is open. Herbaceous layer is sparse.

Habitats: Raised stream benches, terraces, slopes, and ridges of all aspects. Soils are deep and well
drained.

Elevation: 100-1500 m

Rarity Ranking: G4 S3.2

Membership Rules:

1) Notholithocarpus densiflorus >50% relative cover and >10% absolute cover in the tree layer;

present in the regeneration layer
2) N. densiflorus >60% relative cover in the tree layer
3) N. densiflorus >50% relative cover in the tree layer; usually regenerating in the understory

Pseudotsuga menziesii Forest Alliance (Douglas-fir forest)

Trees <75 m; canopy is intermittent to continuous, and it may be two tiered. Shrubs are infrequent or

common. Herbaceous layer is sparse or abundant.

Habitats: All topographic positions and aspects. Substrates various, including serpentine.

Elevation: 700-1400 m

Rarity Ranking: G5 S4

Membership Rules:

1) Pseudotsuga menziesii >50% relative cover in the tree canopy and reproducing successfully, though
hardwoods may dominate or co-dominate in the subcanopy and regeneration layer; Abies concolor,
Chamaecyparis lawsoniana, Pinus contorta, P. ponderosa, and Sequoia sempervirens <20% relative
cover; and Lithocarpus densiflorus <10% relative cover in the tree canopy

Quercus agrifolia Woodland Alliance (Coast live oak woodland)

Trees <30 m tall; canopy is open to continuous. Shrub layer is sparse to intermittent. Herbaceous layer

is sparse or grassy.

Habitats: Alluvial terraces, canyon bottom, stream banks, slopes, flats. Soils are deep, sandy or loamy
with high organic matter.
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Elevation: 0-1200 m

Rarity Ranking: G5 S4 (some associations rare G3 S3)

Membership Rules:

1) Quercus agrifolia >50% relative cover in the tree canopy; if Umbellularia californica trees present,
then <33% relative cover in the tree canopy

2) Q. agrifolia >60% relative cover in the tree canopy

Quercus douglasii Woodland Alliance (Blue oak woodland)

Trees <20 m; with conifers <35 m; canopy is intermittent to continuous, or savanna-like; it may be one

or two tiered. Shrub layer is sparse to intermittent. Herbaceous layer is sparse or grassy, and forbs are

present seasonally.

Habitats: Valley bottoms, foothills, rocky outcrops. Soils are shallow, low in fertility, moderately to

excessively drained with extensive rock fragments.

Elevation: 30-1900 m

Rarity Ranking: G4 S4

Membership Rules:

1) Quercus douglasii >50% relative cover in the tree canopy; other hardwoods or conifers may be
<30% relative cover in the tree canopy

Quercus garryana Woodland Alliance (Oregon white oak woodland)

Trees <30 m; canopy is open to continuous. Shrub layer is usually open. Herbaceous layer is open to

intermittent and mostly grassy.

Habitats: Raised stream benches, terraces, slopes, and ridges of all aspects.

Elevation: 60-1800 m

Rarity Ranking: G4 S3

Membership Rules:

1) Quercus garryana >30% relative cover in the tree canopy; >25% absolute cover, and lacking an
appreciable conifer cover

Quercus kelloggii Forest Alliance (California black oak forest)

Trees <40 m; canopy is open to continuous, or savanna-like. Shrub layer is open to intermittent.

Herbaceous layer is sparse or grassy.

Habitats: All aspects and topographic settings. Soils are moderately to excessively drained.

Elevation: 60-2500 m

Rarity Ranking: G4 S4 (some associations G3 S3)

Membership Rules:

1) Quercus kelloggii >50% relative cover in the tree canopy; emergent conifers <10% relative cover

2) Q. kelloggii and Pinus ponderosa 30-60% relative cover in the overstory

3) Q. kelloggii >50% relative cover in overstory, and conifers are not conspicuous; or Q. kelloggii >30%
relative cover in the overstory and Pinus ponderosa may co-dominate

Quercus lobata Woodland Alliance (Valley oak woodland)

Trees <30 m; canopy is open to continuous. Shrubs are common to occasional with Aristolochia

californica and Vitis californica lianas. Herbaceous layer may be grassy.
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Habitats: Valley bottoms, seasonally saturated soils that may intermittently flood lower slopes and
summit valleys. Soils are alluvial or residual.

Elevation: 0-775 m

Rarity Ranking: G3 S3

Membership Rules:

1) Quercus lobata >50% relative cover in the tree canopy or >30% relative cover when other tree
species, such as Q. agrifolia or Salix lasiolepis, are present

2) Q. lobata >35% relative cover in the tree canopy with Acer negundo, Alnus rhombifolia, Fraxinus
latifolia, Populus fremontii, or Platanus racemosa present

Quercus (agrifolia, douglasii, garryana, kelloggii, lobata, wislizeni) Forest Alliance (Mixed oak forest)

Trees <30 m; canopy is intermittent to continuous, and it may be two tiered. Shrubs are infrequent or

common. Herbaceous layer is sparse or abundant, may be grassy.

Habitats: Valleys, gentle to steep slopes. Soils are moderately deep.

Elevation: 250-2000 m

Rarity Ranking: G4 S4

Membership Rules:

1) Three or more Quercus species present at >30% constancy and they are co-dominant in the tree
canopy

Sequoia sempervirens Forest Alliance (Redwood forest)

Trees <120 m tall; canopy is intermittent or continuous; it may be two tiered. Shrubs are infrequent or

common. Herbaceous layer is absent or abundant.

Habitats: Raised stream terraces, benches, all slopes and aspects, ridges.

Elevation: 10-975 m

Rarity Ranking: G3 S3.2

Membership Rules:

1) Sequoia sempervirens >50% relative cover in the tree canopy, or >30% relative cover with other
conifers such as Pseudotsuga menziesii or with a lower tier of hardwood trees such as Lithocarpus
densiflorus

Umbellularia californica Forest Alliance (California bay forest)

Trees <25 (30) m; canopy is intermittent to continuous. Shrub layer open to intermittent. Herbaceous

layer is sparse to abundant.

Habitats: Alluvial benches, streamsides, valley bottoms, coastal bluffs, inland ridges, steep north-facing

slopes, rocky outcrops. Soils are shallow to deep, sandy to clay loams.

Elevation: 0-1200 m

Rarity Ranking: G4 S3

Membership Rules:

1) Conifers <30% relative cover in canopy, Umbellularia californica >30% relative cover in the tree
canopy

2) U. californica usually >50% relative cover in overstory as a tree or tall shrub; when with Alnus
rhombifolia or Quercus wislizeni, >30% relative cover.
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Shrubland Vegetation Descriptions

Baccharis pilularis Shrubland Alliance (Coyote brush scrub)

Shrubs <3 m; canopy is variable. Herbaceous layer is variable.

Habitats: River mouths, stream sides, terraces, stabilized dunes of coastal bars, spits along the
coastline, coastal bluffs, open slopes, ridges. Soils are variable, sandy to relatively heavy clay.

Elevation: 0-1500 m

Rarity Ranking: G5 S5

Membership Rules:

1) Baccharis pilularis >50% absolute cover in the shrub layer

2) B. pilularis >15% shrub cover over grassy understory; B. pilularis relative cover >50% than other

shrub species
3) Both Artemisia californica and B. pilularis between 30% and 60% relative cover in the shrub canopy

Adenostoma fasciculatum Shrubland Alliance (Chamise chaparral)

Shrubs <4 m; canopy is intermittent to at low cover. Herbaceous layer is sparse to intermittent.

Habitats: Varied topography. Soils are commonly shallow over colluviums and many kinds of bedrock.

Elevation: 10-1800 m

Rarity Ranking: G5 S5

Membership Rules:

1) Adenostoma fasciculatum >60% relative cover in the shrub canopy

2) A. fasciculatum >50% relative cover in the shrub canopy; co-dominance of A. fasciculatum with the
following species are classified in alliances of these other character species: Adenostoma
sparsifolium, Arctostaphylos glauca, A. glandulosa, Ceanothus crassifolius, C. cuneatus, and C.

greqgii

Ceanothus cuneatus Shrubland Alliance (Wedge leaf ceanothus chaparral, Buck brush chaparral)

Shrubs <3.5 m; canopy is intermittent to continuous. Herbaceous layer is sparse to grassy.

Habitats: Ridges and upper slopes. Soils are shallow, rocky, and well-drained.

Elevation: 15-1800 m

Rarity Ranking: G4 S4

Membership Rules:

1) Ceanothus cuneatus >60% relative cover in the shrub canopy

2) Both Adenostoma fasciculatum and Ceanothus cuneatus have 30-60% relative cover in the shrub
canopy

Quercus durata Shrubland Alliance (Leather oak chaparral)

Shrubs <3 m; canopy is open to continuous. Herbaceous layer is sparse to intermittent.
Habitats: Varied topography. Soils are shallow, rocky, and derived from ultramafic substrates.
Elevation: 150-1500 m

Rarity Ranking: G4 S4 (some associations are G2 S2, G3 S3)

Membership Rules:

1) Quercus durata >50% relative cover in the shrub canopy

2) Q. durata >30% relative cover in the shrub canopy as a dominant or co-dominant
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Herbaceous-Grassland Vegetation Descriptions

Avena (barbata, fatua) Semi-Natural Herbaceous Stands (Wild oats grasslands)

Herbs <1.2 m; canopy is open to continuous.

Habitats: Waste places, rangelands, openings in woodlands.

Elevation: 0-1200 m

Rarity Ranking: None

Invasive Species Ranking: Cal-IPC Moderate for Avena barbata

Membership Rules:

1) Avena spp. >75% relative cover; other non-native or native plants <5% absolute cover, if present, in
the herbaceous layer

2) Avena fatua >50% relative cover, and native herbs relatively low in cover in the herbaceous layer

3) Avena spp. >50% relative cover, and native herbs <10% relative cover in the herbaceous layer

Cynosurus echinatus Semi-Natural Herbaceous Stands (Annual dogtail grasslands)

Herbs <50 cm; cover is intermittent to continuous.

Habitats: All slopes and aspects.

Elevation: 0-1000 m

Rarity Ranking: None

Invasive Species Ranking: Cal-IPC Moderate

Membership Rules:

1) Cynosurus echinatus or Arrhenatherum elatius >50% relative cover in the herbaceous layer

Danthonia californica Herbaceous Alliance (California oat grass prairie)

Herbs <1 m; canopy is open to intermittent.

Habitats: Coastal bluffs, valley bottoms, floodplains, terraces, slopes, ridge tops.
Elevation: 0-2200 m

Rarity Ranking: G4 S3

Membership Rules:

1) Danthonia californica >50% relative cover in the herbaceous canopy

2) D. californica generally >25% absolute cover in the herbaceous layer

Elymus glaucus Herbaceous Alliance (Blue wild rye meadows)

Herbs <1 m; canopy is intermittent to continuous.

Habitats: Foothill and montane meadow edges, forest openings, and elevated flats. Soils may be
intermittently flooded and have water tables that drop well below the surface during the
growing season.

Elevation: 0-2500 m

Rarity Ranking: G3? S37?

Membership Rules:

1) Elymus glaucus >50% relative cover or conspicuous along with other graminoids such as Agrostis

gigantea, Carex feta, and C. pellita in the herbaceous layer.
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Nassella (now Stipa) pulchra Herbaceous Alliance (Purple needle grass grassland)

Herbs <1 m; cover is open to continuous.

Habitats: Valley and foothill areas on all topographic locations. Inland soils are deep with high clay
content, or shallow and rocky near the coast.

Elevation: 0-1300 m

Rarity Ranking: G4 S3?

Membership Rules:

1) Stipa pulchra usually >10% relative cover of the herbaceous layer

2) S. pulchra >5% absolute cover as a characteristic to dominant species in the herbaceous layer

Phalaris aquatica Semi-Natural Herbaceous Stands (Harding grass swards)

Herbs <1.5 m; canopy is intermittent to continuous.

Habitats: Many topographic settings, including seasonally wet and alkaline sites.

Elevation: 0-1200 m

Rarity Ranking: None

Invasive Species Ranking: Cal-IPC Moderate

Membership Rules:

1) Phalaris aquatica >20% absolute cover as the dominant grass in grasslands

2) P. aquatica >50% relative cover in the herbaceous layer

3) P. aquatica >15% absolute cover and >75% relative cover when compared to native species in the
herbaceous layer
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Appendix 9: Provisional Alliance Descriptions for Pepperwood Vegetation

Forest and Woodland Provisional Alliance Descriptions

Pseudotsuga menziesii-Mixed Hardwood Provisional Alliance (Mixed Harwood Provisional Alliance)

Habitats: All topographic positions and aspects. Substrates various.

Elevation: 209-408 ft

Total Acreage: 517

Membership Rules:
Canopy is intermittent to continuous, and it may be two tiered. Shrubs are infrequent to
common. Herbaceous layer is sparse or abundant. Pseudotsuga menziesii <50% relative cover in
the tree canopy, with other mixed hardwoods dominant or co-dominant in the canopy,
subcanopy and regeneration layer. Dominant mixed hardwoods include: Acer macrophyllum,
Arbutus menziesii, Notholithocarpus densiflorus, Quercus agrifolia, Q. douglasii, Q. garryana, Q.
kellogii, Q. lobata and Umbellularia californica.

Provisional Assignment Rationale:
Distinctly mixed vegetation community primarily comprised of Pseudotsuga menziesii and other
hardwood species. These communities often occur as transitional populations, bordering other
distinguishable hardwood forests or woodlands. Monitoring and managing the encroachment
of P. menziesii into neighboring communities is a management priority at Pepperwood.
Therefore, preserve staff decided to document these transition zones even though, in some
instances, the relative cover of P. menziesii may be on the lower end of the 50% MCV alliance
threshold, thereby qualifying them for classification under the Pseudotsuga menziesii Forest
Alliance (Appendix 7).

Shrubland Provisional Alliance Descriptions

Mixed Chaparral Provisional Alliance

Habitats: Varied topography. Can occur on Serpentine soils.

Elevation: 220-375 ft

Total Acreage: 110

Membership Rules:
Shrubs <4 m. Herbaceous layer is sparse to intermittent, <1m. Includes 265% relative cover of
mixed chaparral species with no clear dominance or co-dominance: Adenostoma fasciculatum,
Arctostaphylos glandulosa, A. manzanita, A. stanfordiana, Ceanothus cuneatus, Mimulus
aurantiacus, Heteromeles arbutifolia, Quercus berberidifolia, Q. durata.

Provisional Assignment Rationale:
Distinctly mixed vegetation community primarily comprised of mixed chaparral species. Rapid
assessment vegetation coverage did not fit membership rules to classify these communities as
shrubland alliances defined by the MCV. These communities often occur as transitional
communities, bordering other forest and grassland communities.
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Mixed Manzanita Chaparral

Habitats: Varied topography. Can occur on Serpentine soils.

Elevation: 232-274 ft

Total Acreage: 47

Membership Rules:
Shrubs <4 m. Herbaceous layer is sparse to intermittent, <1m. Relative dominant cover 265%
including individual or mixed manzanita species: Arctostaphylos glandulosa, A. manzanita, and
A. stanfordiana.

Provisional Assignment Rationale:
Staff did not identify Arctostaphylos to the species level in the field. Therefore, Arctostaphylos
dominant vegetation communities were not classified using MCV defined alliances. Future
ground-truthing efforts may further refine this provisional alliance classification to those
recognized by the MCV.

Herbaceous- Grassland Provisional Alliance Descriptions

Annual Non-Native Grassland Provisional Alliance

Habitats: Many topographic settings, including seasonal wetlands.

Elevation: 104-445 ft

Total Acreage: 532

Membership Rules:
Mixed non-native annual grass species occur at 275% relative cover in the herbaceous layer.
Dominant species may include Avena barbata, Brachypodium distachyon, Briza maxima,
Bromus diandrus, Bromus hordeaceus, Cynosurus echinatus, Elymus caput-medusae, Festuca
bromoides, and Festuca perennis.

Provisional Assignment Rationale:
Mixed grasslands with no relative dominant species cover at this mapping scale to satisfy MCV
grassland alliance membership rules.

Juncus spp. Provisional Alliance (Mixed Rush Wetland Provisional Alliance)

Habitats: Topographic valley locations.

Elevation: 242-345 ft

Total Acreage: 4

Membership Rules:
Wetlands with 275% Juncus species in the herbaceous layer. May include one or more of the
following: Juncus bolanderi, J. bufonius, J. capitatus, J. effusus, J. pacificus, J. patens, J.
phaeocephalus, J. tenius, and J. xiphioides. Non-native annual grasses and forb species may
occur in £15% of herbaceous layer.

Provisional Assignment Rationale:
Distinguishable wetlands unique to the preserve. Staff did not identify Juncus to the species
level in the field. Therefore, Juncus dominant vegetation communities were not classified using
MCV defined alliances. Future ground-truthing efforts may further refine this provisional
alliance classification to those recognized by the MCV.
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Elymus caput-medusae Provisional Alliance (Medusahead Provisional Alliance)

Habitats: Many topographic settings, including seasonal wetlands.

Elevation: 345-454 ft

Total Acreage: 74

Membership Rules:
Elymus caput-medusae with 260% relative cover in the herbaceous layer. Non-native annual
grasses species occur in £40% cover in the herbaceous layer.

Provisional Assignment Rationale:
Distinguishable grassland vegetation community that occurs throughout the preserve; of
management concern.
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Appendix 10: GIS Metadata

Pepperwood-TBC3 MCV Vegetation Classification

Tags

Vegetation, Manual of California Vegetation, MCV, California Native Plant Society, CNPS, Pepperwood,
Dwight Center for Conservation Science, Sonoma County, Terrestrial Biodiversity Climate Change
Collaborative, TBC3, Mayacamas, Russian River Watershed, Biodiversity, Climate, Monitoring,
Conservation, Land Management

Summary

The Terrestrial Biodiversity and Climate Change Collaborative (TBC3) is a group of university, NGO and
agency scientists that conduct research, monitoring and outreach applicable to the stewardship of the
Bay Area Conservation Lands Network. TBC3 is chaired by David Ackerly (UC Berkeley) and Lisa Micheli
(Pepperwood) and is supported by the Gordon and Betty Moore Foundation. TBC3 is currently
conducting and collaborating on a range of projects including: high resolution future climate layers, fog
mapping and modeling, Pepperwood-based vegetation studies, climate-smart strategic conservation
planning, Bay Area BioAtlas (iNaturalist— biodiversity citizen science), Conservation Lands Network
Explorer tool, and hydrologic response modeling. The TBC3 Pepperwood Preserve Vegetation Studies
Project (referred to as TBC3 2.2 Project throughout this report) has three primary goals- 1) To advance
community understanding of the scientific and conservation influences of topographic and
microclimate impacts on vegetation distributions and habitat structure, 2) Develop and implement a
field-based measurement system to detect and evaluate habitats in transition, 3) Provide baseline data
to continue to enhance management priorities of the Conservation Lands Network in the San Francisco
Bay Area. Rapid Assessment alliance level vegetation data produced through rapid assessment field
plot data (CNPS Rapid Assessment protocol methodology) and alliance assigned using the Manual of
California Vegetation.

Description
ATTRIBUTE FIELDS DEFINED

e OG_Poly_ID- Original Polygon ID assigned during field rapid assessment survey.

e Final_Poly- Reassigned final polygon ID.

e Primary_Po- Primary polygon ID; source of data/rapid assessment.

e Primary_1- Polygon ID is the primary polygon O- False, No; 1- True; Yes.

e MCV_PW_Cmn- Pepperwood + Manual of CA Vegetation Classification common alliance name.
e MCV_PW-PW+MCV (Manual of CA Vegetation) Alliance (scientific name).

e MCV_Cmn- Manual of CA Vegetation Alliance classification common name.

e NVCS- NVCS name (National Vegetation Classification System).

o CalVeg- CalVeg classification name.

e D_Comm- Dominant community (grassland, savannah, woodland, forest, shrubland).
e Density_ID- ID of overall dominant species cover.

e Ov_D_Cvr- Overall cover of dominant species for the community.
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Credits

D_Range- Dominant species percent range.

Transition- Transition vegetation community O- False, No; 1- True; Yes..

Dfir_Encro- Douglas-fir encrouachment/management area 0- False, No; 1- True; Yes..
(1-15)_Strata- (stratum) the layer of (horizontal) vegetation usually of same or similar height. O-
overstory, U- understory, H- herbaceous.

(1-15)_Species- Dominant Species: list 10-20 specific dominant vegetation species that are
characteristically consistent throughout the stand

(1-15)-Cover- Total percent cover of dominant species listed.

Additional- Additional species listed.

Date_Surve- Date of field rapid assessment.

Survey_Loc- Rapid assessment within (In Polygon) or out (Recon) of polygon.

Waypoint_I- Rapid assessment GPS waypoint ID.

Easting- UTM easting coordinate of rapid assessment plot.

Northing- UTM northing coordinate of rapid assessment plot.

Elevation- elevation at rapid assessment plot.

Stand_Dist- Distance to stand/polygon center for 'recon'naissance rapid assessments plots.
Bearing- Compass bearing to stand/polygon center for 'recon'naissance rapid assessments
plots.

BareSoil_P- Estimation of the percent surface cover of bare ground within the polygon.
Fines_P- Estimation of the percent surface cover of fine sediment (e.g. dirt) that is 2 mm or less
within the polygon.

Litter_P- The percent surface cover of litter or duff on the ground within the polygon.
Boulder_P- Estimattion of the percent surface cover of large rocks (e.g. stones, boulders) that
are beyond 25 cm in size.

ExpBdrk_P- Estimation of the percent surface cover of exposed bedrock within the polygon.
(1-2)_Hydro- Type of water feature or hydrologic feature within the stand/polygon. Hydro
codes are found within the rapid assessment protocol.

(1-3; other)_DC- List codes for potential or existing impacts on the stability of the plant
community. DCcodes are found within the rapid assessment protocol.

Poly Ha- Hectares of polygon.

Poly Ac- Acrage of polygon.

Poly_SqM- Square Meters of polygon.

PROJECT LEADS: David Ackerly, TBC3 Chair- UC Berkeley; Lisa Micheli, TBC3 Co-Chair- Pepperwood;
Morgan Kennedy, Primary Coordinator & GIS Manager- Pepperwood; Michelle Jensen, Coordinator &
Project Ecologist- Pepperwood. PROJECT TEAM MEMBERS: Joel Cervantes, Field Technician-
Pepperwood; Shane Feirer, Primary GIS Advisor- UC Berkeley, Hopland Research & Extension Center;
Jim Thorne, Primary Advisor- UC Davis, Information Center for the Environment. PROJECT ADVISORS:
Stephen Barnhart - Pepperwood; Santa Rosa Junior College; Alan Flint- USGS Sacramento; Lorraine
Flint- USGS Sacramento; Michael Gillogly- Pepperwood; Stuart Weiss- Creekside Center for Earth
Observation.
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Use limitations

Property of the Terrestrial Biodiversity Climate Change Collaborative (TBC3) and Pepperwood Preserve.
For use by members of the TBC3 collective.

© Pepperwood Foundation December 2012
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Appendix 11: Alliance Averaging Table

The alliance average attribute table represents summary statistics for each MCV alliance and provisional alliance that occurs at

Pepperwood Preserve.

TOTAL TOTAL | TOTAL | AVG % MIN |3 MAX| % AVG % MIN %% MAX WAVG [MIN | 8 MAX | %AVG | % MIN | % MAX | &AVG %% MIN % MAX % AVG
ALLIANCE POLYGONS AREA | AREA | AREA | VEG VEG VEG BARE 50IL [BARE SOIL|BARE SOIL| LITTER | LITTER | LITTER |BOULDER|BOULDER|BOULDER | EXPOSED | EXPOSED | EXPOSED AVG SOIL TYPE
(ac) (ha) (ha) [COVER|COVER| COVER COVER COVER COVER [COVER| COVER | COVER | COVER | COVER | COVER |BEDROCK| BEDROCK | BEDROCK
Annual Non-native Grassland 166 545 219 1.32 34 100 91.79 o i5 172 o 20 278 o 31 2.04 o 15 103 FELTA VERY GRAVELLY LOAM, 15-30% SLOPES
Blue Wildrye Grassland Alliance 1 i7 7 7.00 100 100 100.00 o o 0.00 o o 0.00 o ] 0.00 o o 0.00  |YORKVILLE CLAY LOAM, 5-30% SLOPES
California Oat Grass Grassland Alliance 1 6 2 2.00 100 100 100.00 ] 0 0.00 0 0 0.00 8 8 8.00 0 ] 0.00 |FELTAWERY GRAVELLY LOAM, 15-30 % SLOPEY
Coyote Brush Alliance 3 6 2 0.67 59 91 69.67 1 8 3.33 1 5 3.67 1 1 1.00 o 5 1.67 LANIGER LOAM, 30-50% SLOPES
Dogtail Grassland Alliance 1 3 1 1.00 99 99 99.00 o o 0.00 o o 0.00 o ] 0.00 5 5 5.00 |FELTAVERY GRAVELLY LOAM, 30-50% SLOPES
Harding Grass Grassland Alliance 49 235 95 194 85 100 93.86 o 5 151 o 10 1.80 o 3 135 o 5 173 FELTAWERY GRAVELLY LOAM, 15-30 % SLOPEY
Medusahead Grassland Alliance 16 74 31 154 97 100 99.56 ] 3 0.88 0 2 0.13 0 1 0.06 0 ] 0.00 |FELTAWERY GRAVELLY LOAM, 15-30 % SLOPEY
Purple Needle Grass Grassland Alliance 1 5 2 2.00 70 70 70.00 25 25 25.00 o o 0.00 3 3 3.00 o o 0.00 |FELTAVERY GRAVELLY LOAM, 30-50% SLOPES
Wild Oats Grassland Alliance 4 27 10 2.50 100 100 100.00 1 1 1.00 o o 0.00 1 1 1.00 o o 0.00  |FELTAVERY GRAVELLY LOAM, 30-50% SLOPES
Mixed Rush Wetland Provisional Alliance 2 4 2 1.00 100 100 100.00 o 0 5.00 o 2 1.00 o ] 0.00 o o 0.00 |SUTHER LOAM, 15-30% SLOPES
Chamise Chaparral Shrubland 7 18 8 114 77 100 9586 o 2 0.86 o 3 129 o 1 0.29 o 35 5129 FELTA VERY GRAVELLY LOAM, 30-50% SLOPES
Leather Oak Alliance 1 10 4 4.00 70 70 70.00 1 1 1.00 35 35 35.00 1 1 1.00 o o 0.00  |HUSE STONY CLAY LOAM, 30-75% SLOPES
Mixed Chaparral Provisional Alliance 38 110 45 1.15 57 98 78.16 o 10 3.62 o 30 11.72 o 20 1.62 o 5 1.15 FELTA VERY GRAVELLY LOAM, 15-30% SLOPES
Mixed Manzanita Chaparral Provisional Alliance 17 47 18 1.08 45 100 84.88 o 1 0.24 o 35 10.18 o ] 0.00 o o 0.00  |FELTAVERY GRAVELLY LOAM, 15-30 % SLOPEY
Wedge Leaf Ceanothus Chaparral Alliance 7 30 13 1.86 100 100 100.00 1 1 1.00 15 15 15.00 o 0 0.00 o 1] 0.00  |FELTAWVERY GRAVELLY LOAM, 30-50% SLOPES
Black Ozk Alliance 7 a4 18 2.57 50 94 7229 o 5 143 o 25 1257 o 0 0.00 o o 0.00 |FELTAVERY GRAVELLY LOAM, 15-30% SLOPES
Blue Oak Alliance 20 69 27 135 33 64 47.85 o 3 1.60 o 2 0.55 o i0 2.40 o 5 1.80 |FELTAVERY GRAVELLY LOAM, 15-30% SLOPES
Coast Live Oak Alliance 105 380 153 1.465 40 100 64.80 o i5 158 o 75 22.35 o 20 171 o 50 117 FELTA VERY GRAVELLY LOAM, 15-30% SLOPES
Mixed Oak Alliance 52 236 95 1.33 40 100 59.83 o 1 0.35 o 45 1121 o 10 2.02 o o 0.00  |FELTAVERY GRAVELLY LOAM, 15-30% SLOPES
Oregon Oak Alliance 35 176 73 2.09 41 73 56.69 o 2 091 o 50 1017 o 2 0.63 o 1 0.17 FELTA VERY GRAVELLY LOAM, 15-30% SLOPES
Valley Oak Alliance 2 3 1 0.50 69 69 69.00 1 1 1.00 3 3 3.00 1 1 1.00 o o 0.00 |FELTAVERY GRAVELLY LOAM, 15-30% SLOPES
California Bay Laurel Alliance 10 27 11 1.10 65 98 77.00 o 5 190 o 30 1550 o 20 4.60 o 50 6.80 |LANIGER LOAM, 30-50% SLOPES
Madrone Alliance 19 57 24 1265 =] a5 79.11 o 1 0.21 o 5 3.32 o 1 0.21 o o 0.00  |FELTAVERY GRAVELLY LOAM, 30-50% SLOPES
Tanoak Alliance 3 i3 5 167 70 70 70.00 8 8 8.00 75 75 75.00 0 0 0.00 0 ] 0.00  |LANIGER LOAM, 15-30% SLOPES
Douglas-fir Mixed Hardwood Provisional Allianc 119 517 207 174 35 100 76.30 o 20 118 o 75 16.34 o 10 0.76 o 20 0.29 FELTA VERY GRAVELLY LOAM, 15-30% SLOPES
Douglas-fir Alliance 19 350 139 2.24 52 100 7779 o 25 297 o 78 21.26 o 2 0.06 o o 0.00  |FELTAVERY GRAVELLY LOAM, 15-30% SLOPES
Redwood Alliance 2 13 & 3.00 83 83 83.00 1 1 1.00 40 40 40.00 7 7 7.00 1 1 1.00 |LANIGER LOAM, 30-50% SLOPES
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