GROUND TRUTH
An Investigation into How Many Acres of Trees were Permanently Lost
between 2007 and 2013 in Sonoma County, California

Isolated oak woodland - Sonoma County, California

This is a report of Forest Unlimited - a Sonoma County nonprofit environmental
organization. Funding for this report was provided by The Rose Foundation for
Communities and the Environment.
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I. Introduction
The following investigation and report is written for a range of audiences and attempts to
compile relevant, interesting, and useful context for the research represented herein.
Forest Unlimited supports the staff In Sonoma County government who are engaged in
science and modern day planning approaches. By conducting a general study of the latest
tree removal statistics and information obtained from satellite imagery, Forest Unlimited seeks
to contribute to their effort by making available to government, staff, and the interested public
the latest data on the volume of tree removal that occurred between the years 2007-2013. In
so doing, Forest Unlimited looks to protect more mature trees from destruction by supporting
careful planning, modern zoning regulations, and simple avoidance policies.
__________________________________
II. Background
A. SONOMA COUNTY IS A HOT SPOT
Northern California is now considered one of the few remaining biodiversity hot spots on planet
Earth (E.O. Wilson, Ph. D; Half Earth, 2016). This means that the life and habitat of many
interconnected plant and animal communities a.k.a. the biosphere, that evolved over the
millennia are still here. In the Earth’s biosphere, there are fortunately several other hot spots.
The rest of the Earth’s very thin layer of plant and animal life, however is severely degraded,
fragmented, and polluted, making the biodiversity hot spots very important to sustaining life as
we know it–the large bears, hooved animals, bees, grasses, flowers, corals, fisheries, forests,
marshes, lakes, rivers, oceans, etc. This biodiverstiy contributes to human survival as well
as enjoyment.
The complex ecosystems in that very thin layer of plant and animal life on the Earth’s surface
literally make the Earth livable. Forest ecosystems are an important part of the life-giving
biosphere. Forests are complex and fragile. Yet they support people in many ways as well as
other predators and even tiny pollinators. Forests make up watersheds that shelter predators
and help birds and insects do their work. Mountain lions and coyotes, for example, help
maintain healthy deer and elk populations, and bees and hummingbirds carry pollen from plant
to plant sustaining crops, flowers, and other important vegetation. Woodpeckers live in forests
and help keep the forests healthy. Likewise, bats, birds, dragon flies, and amphibians dine on
insects keeping them in proper proportion. In addition, forests provide clean water, moderate
the weather, and provide fish and other species areas where they can reproduce.
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As one can see, these are complicated and important relationships. Thankfully many of these
can still be found in northern California largely due to the fact that some of the region has
blocks of relatively undisturbed land - lands that can be knitted together even where it has
been altered. Fortunately, there is much that can be done to properly protect these important
natural areas from further destructive impacts.
Again, despite the damage, the quality of some of the County’s habitat compared to other
degraded areas is relatively good. There are mountains and rural areas that have not yet been
chopped up into a multitude of homesteads, converted to strip malls, or succumbed to
intensive agriculture.
As this report details, the forests and woodlands of Sonoma County continue to be converted
in large blocks from ecosystems to office park type-development, geographically large
vineyards, and wine related-projects. Exactly what percentage of the complex watersheds are
now being converted to deeply ripped soils and intensive cultivation practices is difficult to
ascertain through public records. Forest Unlimited, therefore produced Ground Truth - an
investigation into this question and shares the findings in the following report.
Forest Unlimited proceeds on the common sense notion that preserving the Earth’s biosphere,
specifically the forests and watersheds, in the face of rapid global population growth and
climate disruption, is simply the work of our time. As Dr. Wilson explains, large intact and
diverse landscapes are essential to preserve for the practical reason that they may be able to
provide the bulwark against the on-going demise of most of the other life on the planet.
For perspective, the Earth's land, oceans, and rivers have sustained substantial adverse
changes over the last 200-years. A growing global population combined with ineffective
governments, war, high impact and unchecked polluting industries, and deforestation for
animal production and other intensive uses contribute to a planet out of balance. So in some
ways, the bar for qualifying as an important remaining hot spot is not as high as one might
imagine. Having said that, those that remain are priceless and vital to preserving the
improbable experiment that is - life on Earth.
In the last approximately 75-years, the landscape of Sonoma County has attracted tourist and
helped a tourist economy develop. Visitors to the county were originally attracted by the
county’s natural beauty, rural character, rivers, ocean, and majestic redwoods. Many folks
maintained what were called “summer cabins” they visited for part of the tourism season. In
the 1990’s, as wine became a symbol of a leisure class, ostensibly affluent and in search of
status, more and more visitors decided to buy land and to convert forest and woodlands to
intensely cultivated wine grape businesses and wine making attractions. The natural beauty the healthy creeks, the clean air, the cooling fog, the fish-filled streams, the open spaces, the
fire resistant old trees, and quality of life that attracted so many to the area, continued to be
significantly diminished. Expanding development, due to an overly permissive regulatory
scheme, caused biologically important trees to be destroyed in large numbers.
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The living beings on this blue green planet have, since time began, defied all odds. Humans
joined life on the planet a relatively short time ago. And as far as we know, we may be the
only living beings that can enjoy the exceptional, fragile, and exquisite beauty of sublime
nature. We know that that is our good fortune and from that must flow humility to guide us into
a rapidly changing future that threatens nature and planetary stability.

Sonoma County has approximately 60,000 acres of wine grapes needing closely spaced wire
structures and tall fences that are unfriendly to wildlife and are visible during some months of the year.

B. A TATTERED WEB OF LIFE
If it is imagined as a very tattered web, the web of life analogy is still useful for understanding
the Earth’s systems. We have all seen webs torn, swaying, and spinning
in the wind. The once strong and productive webs have been weakened over time either by
the frailty of its builder or due to the reckless marauding of other creatures. Those webs with
their holes and loose strands are no longer up to the task of providing food and shelter for the
simple hardworking spiders that once relied upon them.
Such is the web of life today. The holes are large. Though tattered, some silk survives and is
critically important. The unravelling of the web can and must be arrested in order that those
who remain may survive and thrive. That is where Sonoma County as a hot spot comes in.
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C. LASTING LEADERSHIP
It is important for decision makers whose actions impact the health of important watersheds,
ecosystems, forests, and woodlands, to have as much information as is currently available
about the impacts of development. Without this type of up-to-date information, one cannot
determine if the actions they take support recovery efforts, or are making things worse i.e.
does the community need more shade or less, are species being harmed by the level of tree
losses permitted or not, are the vital micro-climates related to watershed health being
damaged, are the abilities of the ground to recharge being negatively impacted by the
quantities of approved tree removal activities, are streams flows being reduced, and are county
actions negatively modifying habitat? These are important questions, but if the data is not
available, they can easily be ignored. Data is, of course, only an important first step. Positve
leadership to accomplish something lasting is also an essential variable. The people of
Sonoma County have lead by taxing themselves to provide funding for preservation of lands.
Politicians should be informed and act consistent with those values.
The overall tree loss is again important to know because of how trees participate in symbiotic
relationships. Cavity dwelling wildlife like squirrels for example bury acorns that grow into the
next generation of trees, trees reduce erosion of soils into our creeks and rivers, and trees
stabilize steep slopes. Trees have helped mediate solar heat on the planet by absorbing
carbon dioxide. They play a large role in maintaining a diverse population of animals, large
and small, and support insects that provide important services like pollinating plants and crops.
They also of course provide refuge for bats and song birds who help keep mosquitos in check.
Healthy and abundant forests and woodlands on the landscape are a major attribute that help
preserve the biosphere. That is, their reach enhances stream flows, springs, stable climate,
biological balance, as well as the security of humans.
All this is highly relevant to Sonoma County insofar as the streams in the county are listed as
impaired under the federal Clean Water Act for many harmful constituents including sediment
and high temperatures. Most streams go dry earlier in the year due to diversions and reduced
infiltration of rains to the groundwater table. And the animals and fish who rely upon these
watersheds are confused, harmed, and killed as a result. This in turn harms many other
animals who have vital relationships with salmon for example whales and fishermen. And
finally, forests in this region lose vital nutrients when salmon cannot survive in the watersheds
making the forests weaker and more vulnerable. These obvious considerations do not even
address the critically important but less obvious below ground functions and services root
systems, moss, and fungi carry out. Yet in Sonoma County, woodlands and forests continue
to be permanently removed acre by acre every year.
Planners and their superiors, if not already, should be abundantly aware of the value and
services of the natural world including trees. Forest Unlimited has attempted to collect much
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of that information in this report, and other more scientific journals are excellent sources for
planners, the public, and decision makers as they look to effectively protect a functioning
biosphere - our life support system.
Public agencies that control development, however, are not always looking at the big picture.
Local governments do not always prioritize their budgets to protect biologically important
areas, to enforce land use regulations, to quantify acres disturbed by development, or to
develop modern policies that incorporate the best science and technology. This is so for
several reasons including the defensive attitude and influence development interests have
over the development process and procedures.
Although developers are not encouraged to cut down trees in Sonoma County, they are
currently provided with numerous development options that result in chainsaws cutting into the
very trees that have shaded our communities long before they were communities. The trees
have provided shelter to wildlife many of whom are now struggling to survive, recharged
ground water aquifers, cooled streams, and created important microclimates like the once tall,
dense, and moist redwood forests of Northern California.
D. SONOMA COUNTY'S TREE PROTECTION ORDINANCE
It may surprise locals witnessing the destruction of large oak woodlands that Sonoma County
has on its books a provision that is entitled: Tree Protection Ordinance (Sonoma County Code
Chapter 26-88-010(m)). One might presume given the title of the ordinance that it stopped
developers, broadly speaking, from cutting down trees - at least trees of significance to the
community. Such trees might include trees for wildlife with few places left to live, adequate
trees for our streams, and trees to help protect our county, state and planet from the heating
effects of solar radiation. On closer look, however, one can see it does none of these. The
ordinance is inadequate at best and permissive at worst. Because of its weak provisions, it
undermines positive efforts to protect trees. For example, it contains a large exemption for
agriculture which today consists largely of growing wine grapes:
“Lot line adjustments, zoning permits and agricultural uses are exempt from this requirement…
Agricultural uses exempt from the tree protection ordinance are as follows: the raising, feeding,
maintaining and breeding of confined and unconfined farm animals, commercial aquaculture,
commercial mushroom farming, wholesale nurseries, greenhouses, wineries and agricultural
cultivation.” (Chapter 26-88-010)
As one might appreciate, agricultural uses are those uses that usurp vast acreages many of
which once supported important oak woodlands. As the provision excerpted above very
clearly states, the oak woodlands have no defense against agricultural, which is broadly
defined to include vineyards and wineries.
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”Ecologically, oak woodlands are the most diverse ecosystems in California, providing critical
habitat for approximately 2,000 plants, more than 100 birds, 60 mammals, 80 amphibians and
reptiles, and 5,000 insect species.” (A.M. Merenlender, Ph. D. quoting Pavlik et al. 1991).
The County ordinance allows hundreds of acres of important mature oak woodlands to simply
be cleared away by large machinery. Hundred and two hundred year old oak trees are either
stacked up for burning or removed for firewood. The result is that, to this day, despite the
evolving science and public concern, the County has chosen to tie staff’s hands when it comes
to evaluating tree removal proposals with respect to the biggest offenders.
The ordinance also allows others to cut down mature trees for a small fee or, if the developer
chooses, it can submit a plan to plant seedlings in the future on or off site after the old trees
are gone.
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E. POSITIVE EFFORTS
In Sonoma County, outside public agencies, non-profits, and educational institutions are doing
the lion’s share of the heroic work to rebuild the web of life, to connect fish and amphibians to
water, to slow the destruction of the forests and woodlands, and slow and hopefully repair the
damage to watersheds upon which we all rely. Some of those outside groups include the
National Marine Fisheries Service, California Department of Fish and Wildlife, University of
California, Sonoma State University, and the Sea Grant Program to name a few. The County
agencies have many well meaning staff members and have contributed to some local
initiatives, however these efforts appear to be undermined by approvals of large activities in
the absence of environmental review, avoidance requirements, or mitigation.
A few private landowners are also trying to do their part amidst the continuing “stream" of
approved development coming out of the County including new ground water pumping
activities, land clearing, grading, tree removal, and vineyards.
III. Land Use is a County Prerogative
In Counties, “land use” is managed by locally passed rules. These rules can either be
inclusive of independent knowledgeable biologists, scientists, geologists, hydrologists,
climatologists and the interested public, or they can be exclusive.
In Sonoma County where significant impacts are occurring, the choice has been to write rules
that, in effect, exclude meaningful review by independent scientists, public agency staff, and
other qualified experts. Fortunately, because they are local rules, they can be updated to
reflect the knowledge we have gained over time. The opposite is also true. Local rules can
become static and stagnant for a multitude of reasons, and in the case of tree removal, this
can be very harmful.
Because “land use” is controlled largely by the county government, the fact that species and
their habitat are greatly diminished can be traced back to many county decisions, policies, and
lack thereof. The ignoble designation of much of the County as "critical habitat" (under the
federal Endangered Species Act - hundreds of miles of streams, rivers, and wetlands), can be
traced in large part back to county held views and policies. A “critical habitat” designation
comes only after a determination that, without intervention, the extinction of a species, for
example, Coho salmon, California Tiger Salamander, Steelhead Trout, and many others in
Sonoma County, are likely due to land use decisions that lead to the destruction of significant
areas of the species natural habitat.
Many species, once abundant and the subject of much hand wringing by many community
members including some politicians, are on the brink of being lost forever. Trees are feeling
the same pressures even though they provide immense services and contribute greatly to the
health of the County’s watersheds, people, and important wildlife. Yet they are not carefully or
effectively protected.
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The past policies and decisions, that are described herein as permissive, continue despite
climate change goals, public outcry, and concerns expressed by scientists. These past policies
allow conversion of forest and woodlands to uses other than those needed services that nature
provides.
Unlike the destruction caused by historical activities, the modern day conversions are worse.
Today the decisions to allow destruction of woodlands is informed by the massive and
permanent damage that occurred in the recent past that extinguished species, usurped and
enclosed vast natural areas, left streams and rivers shadows of their once vigorous selves,
and dramatically disrupted woodland and forest functions. Many local public policies have not
responded well to the limits of nature. Some very obvious limits include over appropriating,
pumping, and finally dewatering creeks that used to flow year round, killing all members of a
plant and animal population, and disrupting rain and temperature regimes through
deforestation.
IV. Forest Unlimited Defends and Restores Watersheds
In 1995, Forest Unlimited emerged as a result of a threat to a mature and rare ridge-top
redwood grove. That grove of tall old trees that thrives in and captures fog off the Pacific
ocean is now protected in perpetuity as the Grove of the Old Trees. The knowledge and
experience gained from the successful protection of this significant stand of old redwoods
highlighted the fact that many other local watersheds were facing similar threats.
Determined to help, Forest Unlimited began organizing and educating concerned members of
the pubic facing similar insults to their homes, water supplies, and watersheds.
Forest Unlimited guides individuals and groups who are confused and alarmed by the logging
and clearing that is being approved around them. The impacts threatened by the logging can
be felt by the communities that treasure the forests’ rich and wild landscapes as well as the
practical values they provide like ground water recharge. Residents understand that the forest
nourishes them in many ways. Perhaps partly because humans know on some level that
nature and forests are home and health, the realization of losing these forests awakens an
appropriate passionate response.
Today, after educating, supporting, and training watershed groups throughout Sonoma County
to defend their forests and watersheds, Forest Unlimited also organizes the County’s largest
annual tree planting.
Over the past twenty years, Forest Unlimited with hundreds of volunteers from the community,
many of which return year after year, have planted tens of thousands of trees on lands
protected in perpetuity with conservation easements.
Given Forest Unlimited’s dual approach to preserving and building up forests and woodlands, it
has understandably a keen interest in tracking any tree losses that might be occurring that
could undermine its large and popular efforts.
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IV. Scope, Limitations, and Data Source
For many years, the University of California’s Berkeley Department of Environmental Science,
Policy, and Management has studied changes in Sonoma County’s landscape. This report,
continues that effort. This report is in some ways more general in scope but builds upon the
important and high caliber work of the students and professors from Berkeley’s biology lab.
And to this report, they have also contributed quality science. The scope of this report begins
subsequent to their 2006 report of this type.
As alluded to above, the County Agricultural Commissioner’s office does not yet require all
farming activities, including wine grape growing, to disclose or account for all the trees or
forested acreage proposed to be permanently converted from wooded to non-wooded
landscapes. In order that the public and the county land use agencies operate with accurate
knowledge, e.g. knowledge of how many acres of trees are being approved for destruction
each year, especially in light of the County’s ostensible effort to combat climate change and
the efforts of others to halt the fragmentation of one the world’s last biospheres, satellite
imagery had to be obtained and analyzed for this report.
The new data for this report was obtained using available geographic information system (GIS)
technology. With the assistance of the GIS staff of the Hopland Research and Extension
Center, University of California Division of Agriculture and Natural Resources, satellite and
aerial images and data were captured, reviewed, and interpreted by experienced scientists and
biologists. GIS was chosen after attempting to obtain electronic records from county files.
Such an exercise proved to be extremely cumbersome, lacked comprehensiveness, and was
not likely to result in accurate information.
The data sets and meta data used here are available from the Hopland Research and
Extension Center and in the Appendix of this report. The maps created are based on those
descriptions and the benefit of the experience of the staff of the Research Center.
As the data shows, the tree removal activities can be episodic. A recent purchase by a known
developer of another approximately 2000-acres of oak woodlands in the north part of the
County, for example, includes plans to remove a significant portion of these woodlands.
Although very significant, this activity was not able to be captured in this report due to time lags
with data entry and incomplete local data collection.
The ebb and flow of development results in spikes in tree removal and periods of slower
development. Some of the variances observed from year to year may be attributed to market
forces, public outcry, and evolving public policy.
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V. Findings
The GIS commissioned for this report shows that from 2007-2013 approximately 4380-acres of
new vineyards were planted in Sonoma County. Of those acres, approximately 970-acres had
trees that were cut, pushed, and dragged off hillsides and off flat lands and savannas. That is
to say, just under a quarter of the new vineyards planted during this six year period are now
taking the place of trees and woodlands. Approximately 188-acres of those acres that were
permanently changed from forests to other uses, contained “commercial species” like fir trees
and redwoods, as reported by the California Department of Forestry and Fire Protection, now
referred to as CalFire. These permanent conversions were permitted under a state program.
It appears from the data, that the planting of vineyards has continued a pace despite a slow
down from the 1990’s. And the industry and county still consider woodlands acceptable places
to clear, rip up, and carry out intensive agricultural practices which at this time is largely
represented by producing a non-essential luxury commodity.
In the absence of any changes that protect trees, knowledgeable professionals anticipate there
is likely to be an increase in applications for tree removal projects. Between 2013 and the
present, applications to remove trees were submitted, however those numbers were not able
to be captured by this report. And several new tree removal proposals are working their way
through the county process. There is nothing in the way of these proposals being fully
implemented and new proposals coming forward. The wine industry has, for example, recently
advanced a new appellation in Sonoma County called the Sonoma Coast. The investment in
wine grapes, from inside and outside the county, appears to be seen as a good one perhaps in
part to the wild west type land grabbing that goes on in a weak regulatory environment.
If projections indeed play out in the absence of changes in county policy, the future of the
recovery efforts occurring on behalf of listed aquatic and terrestrial species is bleak. This is
especially concerning in light of the fact that a new potentially high impact industry has been
approved for business – cannabis. Cannabis may prove to be another threat to biologically
important watersheds on several levels, however with respect to tree removal, the county may
be taking a more proactive approach than it has with the wine grape businesses.

VI. Conclusion
When people thought the land and nature were essentially infinite or hostile to mankind, the
laissez-faire approach taken by the county might have been acceptable. That, however, has
not been the case for many decades. Communities and government, for example, are coming
to the realization that industry for all its positives is a huge source of contamination and
destruction unless carried out properly. Sprawl and modern market driven enterprises that
devour the natural landscape are similar scourges. The needed modern day approach to
protect people and the watersheds upon which they rely might well be served by requiring
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“sustainability” from all developers - a thriving and robust environmental sustainability as
opposed to a sustainability of a business, of profits, or of trivial product streams.
Local decision makers in Sonoma County are in the driver’s seat when it comes to determining
whether to cut down the trees that serve us all. To date, they have chosen to keep on the
books stale policies adopted by past political leaders which permit large swaths of woodlands
to be permanently destroyed, administration after administration. Whether they change these
policies remains an open question. In Sonoma County, large tree removal proposals continue
to be driven through the County permit process, and the County leaders, who are the only
ones who can stop them, have consistently chosen to stay away from the brakes.
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(m) Tree Protection Ordinance (Sonoma Count Code Chapter 26-88-010 (m)
General Provisions. Projects shall be designed to minimize the destruction of protected trees.
With development permits, a site plan shall be submitted that depicts the location of all
protected trees greater than nine inches (9″) and their protected perimeters in areas that will
be impacted by the proposed development, such as the building envelopes, access roads,
leach fields, etc. Lot line adjustments, zoning permits and agricultural uses are exempt from
this requirement. The provisions of this section shall not apply to trees which are the subject of
a valid timber harvesting permit approved by the state of California. This section shall not be
applied in a manner that would reduce allowable density lower than that permitted as a result
of C.E.Q.A. or by other county ordinances or render a property not developable. To achieve
this end, adjustments may be made.
Agricultural uses exempt from the tree protection ordinance are as follows:
The raising, feeding, maintaining and breeding of confined and unconfined farm animals,
commercial aquaculture, commercial mushroom farming, wholesale nurseries, greenhouses,
wineries and agricultural cultivation.
Construction Standards. Applicants are encouraged to use a qualified specialist to establish
tree protection methods.
(1) Protected trees, their protected perimeters and whether they are to be retained or removed
are to be clearly shown on all improvement plans. A note shall be placed on the improvement
plans that "Construction is subject to requirements established by Sonoma County to protect
certain trees."
(2) Before the start of any clearing, excavation, construction or other work on the site, every
tree designated for protection on the approved site plan shall be clearly delineated with a
substantial barrier (steel posts and barbed wire or chain link fencing) at the protected
perimeter, or limits established during the permit process. The delineation markers shall
remain in place for the duration of all work. All trees to be removed shall be clearly marked. A
scheme shall be established for the removal and disposal of brush, Earth and other debris as
to avoid injury to any protected tree.
(3) Where proposed development or other site work must encroach upon the protected
perimeter of a protected tree, special measures shall be incorporated to allow the roots to
obtain oxygen, water and nutrients. Tree wells or other techniques may be used where
advisable. No changes in existing ground level shall occur within the protected perimeter
unless a drainage and aeration scheme approved by a certified arborist is utilized. No burning
or use of equipment with an open flame shall occur near or within the protected perimeter
(except for authorized controlled burns).
(4) No storage or dumping of oil, gasoline, chemicals or other substances that may be harmful
to trees shall occur within the drip line of any tree, or any other location on the site from which
such substances might enter the drip line.
(5) If any damage to a protected tree should occur during or as a result of work on the site, the
county shall be promptly notified of such damage. If a protected tree is damaged so that it
cannot be preserved in a healthy state, the planning director shall require replacement in
accordance with the arboreal value chart. If on-site replacement is not feasible, the applicant
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shall pay the in-lieu fee to the tree replacement fund.

(6) The following design standards for protected trees shall be adhered to:
(i) Underground trenching for utilities should avoid tree roots within the protected
perimeter. If avoidance is impractical, tunnels should be made below major roots. If
tunnels are impractical and cutting roots is required, it shall be done by hand-sawn cuts
after hand digging trenches. Trenches should be consolidated to serve as many units as
possible.
(ii) Compaction within the drip line or protected perimeter shall be avoided.
(iii) Paving with either concrete or asphalt over the protected perimeter should be
avoided. If paving over the protected perimeter cannot be avoided, affected trees shall
be treated as removed for purposes of calculating arboreal values.
(iv) Wherever possible, septic systems and/or leach lines shall not be located on the
uphill side of a protected tree.
(7) Security posted for the purpose of insuring the proper construction of public or private
improvements shall also include an amount sufficient to secure any requirements imposed
pursuant to this section. In addition, security for potential tree damage shall be twenty-five
percent (25%) of the amount posted for planned tree replacement. In lieu fees shall be paid
prior to recording any maps. Such security shall not be released until protection requirements,
including planting replacement trees, and any long term maintenance requirements have been
satisfactorily discharged. The initial bond amount may be reduced to cover only the
maintenance and replacement of trees after construction is completed.
(8) The Valley Oak-Quercus lobata shall receive special consideration in the design review
process to the extent that mature specimens shall be retained to the fullest extent feasible.
Valley Oaks contribute greatly to Sonoma County's visual character, landscape and they
provide important visual relief in urban settings. On existing parcels created without the benefit
of an accompanying EIR, design review shall focus on the preservation of Valley Oaks to the
fullest extent feasible. Where such preservation would render a lot unbuildable, partial
protection with accompanying appropriate mitigations developed by a certified arborist shall be
incorporated into the project design. In such cases where only partial protection can be
achieved, full replacement in accordance with the arboreal value chart shall be required.
Arboreal Value Charts. One of the following charts is to be used for determining arboreal
values. The applicant shall indicate at time of application which chart is to be used.
Chart No. 1 requires analysis to be done only in the development areas (building envelopes,
access roads, etc.) and requires one hundred percent (100%) replacement or in-lieu fees.
Chart No. 2 requires analysis of the entire site but allows for removal of up to fifty percent
(50%) of the arboreal value. Compensation for the loss of greater than fifty percent (50%)
arboreal value will require replacement by using the chart.
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Arboreal Value Charts. One of the following charts is to be used for determining
arboreal values. The applicant shall indicate at time of application which chart is to be
used.
Chart No. 1 requires analysis to be done only in the development areas (building
envelopes, access roads, etc.) and requires one hundred percent (100%) replacement
or in-lieu fees.
Chart No. 2 requires analysis of the entire site but allows for removal of up to fifty
percent (50%) of the arboreal value. Compensation for the loss of greater than fifty
percent (50%) arboreal value will require replacement by using the chart.
Chart 1: To Be Used For Measuring Trees Removed Only in Development Areas

d.b.h.* (inches)

Existing Trees

Weighted Value

9-15
over 15-21
over 21-27
over 27-33
over 33

Existing Arboreal
Value
1
2
3
4
5

Total;#rule;
b. To Be Used For Measuring Trees To Be Removed.

d.b.h.* (inches)

Removed Trees

Weighted Value

Removed
Arboreal Value
1
2
3
4
5

9-15
over 15-21
over 21-27
over 27-33
over 33

* d.b.h. (diameter at breast height, four and one-half (4 ½) feet above ground) can be
calculated by measuring the circumference of the tree and dividing by 3.14 or pi.
Total;#rule;
Subtract the removed arboreal value from the existing arboreal value. If the removed
arboreal value is more than fifty percent (50%) of the existing arboreal value, the
developer must replace the difference between removed arboreal value and fifty percent
(50%) of existing arboreal value using the arboreal valuations.
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Arboreal Valuations. All trees to be replaced shall be the same native species as
that removed unless specific approval has been granted by the planning director.
1 point A.V. = six 5-gallon trees (can be existing trees on site that are below 9″
d.b.h. if preservation methods are part of the development permit)
= two 15-gallon trees**
= $200 in-lieu fee***
2 points A.V. = 24″ Box Tree**
= $400 in-lieu fee***
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META DATA
Identification_Information:
Citation:
Citation_Information:
Originator: California Department of Forestry and Fire Protection
Publication_Date: 1994
Title: Hardwood Rangeland Vegetation (pixels)
Geospatial_Data_Presentation_Form: raster digital data
Online_Linkage: \\Molib01\GIS_Library\Natural_Resources\Land_Cover_and_Veg
\Hardwoods\hardwoods
Description:
Abstract: Hardwood rangelands below 5000' elevation were originally mapped by Dr. Norm
Pillsbury (Cal Poly SLO) under contract by California Department of Forestry and Fire
Protection (CDF). Polygons were delineated on 1981 1:24,000 scale black and white air
photos, transferred to 1:100,000 scale base maps, and digitized. The data were updated by
Pacific Meridian Resources under contract from CDF using 1990 LANDSAT TM imagery. This
GRID format data represent the base classification data used to update delineated polygons
(polygons are provided as an additional layer). Each pixel is coded based on species group,
tree size, and canopy clasure class.
Purpose: In response to concerns over the extent and condition of California's hardwood
rangelands, the Board of Forestry asked the University of California, California Department of
Forestry and Fire Protection, and the California Department of Fish and Game to develop a
program of research, education, and monitoring designed to conserve hardwood rangelands.
The resulting Integrated Hardwood Range Management Program (IHRMP) began in 1986. To
analyze the extent and nature of hardwood changes, CDF instituted this project and others as
part of a long-term monitoring program of IHRMP.
Supplemental_Information:
Converted to California Teale Albers NAD83 by the California Department of Fish and Game
Metadata Record
Dublin Core Standard
Title:
Hardwood Rangeland Vegetation (pixels)
Catalog Name:
California Department of Forestry and Fire Protection
OID:
546
CITATION INFORMATION
Identifier:
hardwoodsg
Title:
Hardwood Rangeland Vegetation (pixels)
Originator:
California Department of Forestry and Fire Protection
Publication Date:
1994
Information Resource Type
Format:
Computer file
Content:
Geographic information system
Scale:
25m pixels
Other Citation Details: Map projection is Albers Equal Area, NAD27
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IDENTIFICATION INFORMATION
Abstract:
Hardwood rangelands below 5000' elevation were
originally mapped by Dr. Norm Pillsbury (Cal Poly SLO)
under contract by California Department of Forestry
and Fire Protection (CDF). Polygons were delineated on
1981 1:24,000 scale black and white air photos,
transferred to 1:100,000 scale base maps, and
digitized. The data were updated by Pacific Meridian
Resources under contract from CDF using 1990 LANDSAT
TM imagery. This GRID format data represent the base
classification data used to update delineated polygons
(polygons are provided as an additional layer). Each
pixel is coded based on species group, tree size, and
canopy clasure class.
Browse Graphic URL:

http://frap.cdf.ca.gov/data/browsegraphic/hardwoodsg.

Purpose:
In response to concerns over the extent and condition
of California's hardwood rangelands, the Board of
Forestry asked the University of California,
California Department of Forestry and Fire Protection,
and the California Department of Fish and Game to
develop a program of research, education, and
monitoring designed to conserve hardwood rangelands.
The resulting Integrated Hardwood Range Management
Program (IHRMP) began in 1986. To analyze the extent
and nature of hardwood changes, CDF instituted this
project and others as part of a long-term monitoring
program of IHRMP.
Supplemental Info:
1) Pillsbury, N. et. al. 1991. Mapping and GIS
Database Development for California's Hardwood
Resources. Available from: CDF-FRAP. 1920 20th St.,
Sacramento, Ca. 95814 62 p. 2) Pacific Meridian
Resources, 1994. California Hardwood Rangeland
Monitoring Final Report. CDF-FRAP, 1920 20th St.
Sacramento, Ca. 95814. 85 p.
Time Period Start:
1/1/1990
Time Period End:
12/31/1990
Currentness:
Ground Condition
Progress:
Complete
Update Frequency:
None Planned
Place:
California
Geographic Region West: -124
Geographic Region East: -114
Geographic Region North: 42
Geographic Region South: 32
Themes:
Nontimber forest resources, Vegetation, Woodlands
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User Keywords:
coastal oak, live oak, blue oak, Hardwoods, TM, Valley
Oak, remote sensing
Access Limitations:
No Restrictions
Use Limitations:
FRAP disclaimer Read disclaimer within data
dictionary supplied when data are downloaded from FRAP
site
Contact Information
Data Contact:
LCMMP Vegetation Mapping Coordinator
Organization:
CDF-FRAP
Phone:
916-227-2658
Fax:
916-227-2672
Email:
Mark.Rosenberg@fire.ca.gov
Url:
http://frap.cdf.ca.gov/
Address:
1920 20th Street
1920 20th Street
City:
Sacramento
State:
California
Postal Code:
95814
Country:
USA
DISTRIBUTION INFORMATION
Online Linkage:
http://frap.cdf.ca.gov/data.html
Distribution Format: ARC/INFO Export
Ordering Instructions: Obtain on-line or request through distribution contact
Contact Information
Distribution Contact: FRAP data librarian
Organization:
CDF-FRAP
Phone:
916-227-1381
Fax:
916-227-2672
Url:
http://frap.cdf.ca.gov
Address:
1920 20th Street
1920 20th Street
City:
Sacramento
State:
California
Postal Code:
95814
Country:
USA
METADATA INFORMATION
Date:
11/3/1998
Contact Information
Metadata Contact:
LCMMP Vegetation Mapping Coordinator
Organization:
CDF-FRAP
Phone:
916-227-2658
Fax:
916-227-2672
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Email:
Mark.Rosenberg@fire.ca.gov
Url:
http://frap.cdf.ca.gov/
Address:
1920 20th Street
1920 20th Street
City:
Sacramento
State:
California
Postal Code:
95814
Country:
USA
DATA DICTIONARY
FEATURE TYPE: pixel (GRID format)
DATABASE FIELDS:
INPUT OUTPUT DATA DECI DESCRIPTION
FIELD NAME WIDTH WIDTH TYPE MALS
---------- ----- ------ ---- ---- ------------------------COVTYPE
4 5 B
- Cover type (Pillsbury)
DESCRIPTION 10 10 C
- Cover description
SIZE_CLASS 4 5 B
- Tree size class
SIZE
2 2 C
- Size description
WHR_CC
4 5 B
- WHR Canopy Closure code
FIELD NAME: COVTYPE
COVTYPE DESCRIPTION
------- -----------------1
Blue Oak Woodland
2
Blue Oak \ Foothill Pine
3
Valley Oak Woodland
4
Coastal Oak Woodland
5
Montane Hardwood
6
POTENTIAL
7
CONIFER
8
SHRUB
9
GRASS
10
URBAN
11
WATER
12
OTHER
FIELD NAME: DESCRIPTION
DESCRIPTION
-----------

BOW

Blue Oak Woodland
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BODP
Blue Oak \ Foothill Pine
VOW
Valley Oak Woodland
COW
Coastal Oak Woodland
MH
Montane Hardwood
OTHER Non-Hardwood
POTENTIAL Vegetation classified as hardwood outside
the original Pillsbury hardwood polygons
CONIFER Conifer vegetation type
SHRUB Shrub vegetation type
GRASS Grass vegetation type
URBAN Urban area
WATER Lake, stream, bay, etc.
OTHER Other area

FIELD NAME: SIZE_CLASS
SIZE_CLASS DESCRIPTION
---------- ----------0
No data
1
Large
2
Small
3
Non-Hardwood
FIELD NAME: SIZE
SIZE DESCRIPTION
---- ----------No data
S Small (dbh < 12")
L Large (dbh >= 12")
NH Non-hardwood
FIELD NAME: WHR_CC
WHR_CC
DESCRIPTION
---------------0
No data
1
10-24% crown closure
2
25-39% crown closure
3
40-59% crown closure
4
60-100% crown closure
5
OTHER

COORDINATE SYSTEM DESCRIPTION
Projection
Units
Parameters:

ALBERS
METERS

Spheroid
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CLARKE1866

1st standard parallel
2nd standard parallel
central meridian
latitude of projection's origin
false easting (meters)
false northing (meters)

34 0 0.000
40 30 0.000
-120 0 0.00
0 0 0.000
0.00000
-4000000.0000

DISCLAIMER
The State of California and the Department of Forestry
and Fire Protection make no representations or warranties
regarding the accuracy of data or maps. The user will
not seek to hold the State or the Department liable under
any circumstances for any damages with respect to any
claim by the user or any third party on account of or
arising from the use of data or maps.
The user will cite the Department of Forestry and Fire
Protection as the original source of the data, but will
clearly denote cases where the original data have been
updated, modified, or in any way altered from the
original condition.
There are no restrictions on distribution of the data
by users. However, users are encouraged to refer others
to the Department of Forestry and Fire Protection to
acquire the data, in case updated data become available.
-- END ORIGINAL METADATA -Time_Period_of_Content:
Time_Period_Information:
Single_Date/Time:
Calendar_Date: 1994
Currentness_Reference: publication date
Status:
Progress: Complete
Maintenance_and_Update_Frequency: None planned
Spatial_Domain:
Bounding_Coordinates:
West_Bounding_Coordinate: -124.697474
East_Bounding_Coordinate: -117.379372
North_Bounding_Coordinate: 40.913635
South_Bounding_Coordinate: 33.944065
Keywords:
Theme:
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Theme_Keyword_Thesaurus: none
Theme_Keyword: nontimber forest resources
Theme_Keyword: vegetation
Theme_Keyword: woodlands
Theme_Keyword: valley oak
Theme_Keyword: coastal oak
Theme_Keyword: live oak
Theme_Keyword: blue oak
Theme_Keyword: hardwoods
Theme_Keyword: TM
Theme_Keyword: remote sensing
Theme_Keyword: biota
Theme_Keyword: environment
Theme_Keyword: imageryBaseMapsEarthCover
Place:
Place_Keyword_Thesaurus: none
Place_Keyword: California
Access_Constraints: None
Use_Constraints: None
Native_Data_Set_Environment: Microsoft Windows 2000 Version 5.2 (Build 3790) Service
Pack 1; ESRI ArcCatalog 9.1.0.722
Data_Quality_Information:
Lineage:
Process_Step:
Process_Description: Metadata imported.
Source_Used_Citation_Abbreviation: D:\metadata_kw\metadata.xml
Process_Step:
Process_Description: Dataset copied.
Source_Used_Citation_Abbreviation: S:\projects_and_groups\cdf_frap\hardwoodsg_temp
\hardwoodsg
Process_Step:
Process_Description: Dataset copied.
Source_Used_Citation_Abbreviation: S:\Projects_Groups_Misc\CDF_FRAP\hardwoodsg
Process_Step:
Process_Description: Dataset moved.
Source_Used_Citation_Abbreviation: S:\Natural_Resources\Land_Cover_and_Veg
\hardwoodsg
Spatial_Data_Organization_Information:
Direct_Spatial_Reference_Method: Raster
Raster_Object_Information:
Raster_Object_Type: Grid Cell
Row_Count: 30613
Column_Count: 24687
Vertical_Count: 1
Spatial_Reference_Information:
Horizontal_Coordinate_System_Definition:
Planar:
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Map_Projection:
Map_Projection_Name: Albers Conical Equal Area
Albers_Conical_Equal_Area:
Standard_Parallel: 34.000000
Standard_Parallel: 40.500000
Longitude_of_Central_Meridian: -120.000000
Latitude_of_Projection_Origin: 0.000000
False_Easting: 0.000000
False_Northing: -4000000.000000
Planar_Coordinate_Information:
Planar_Coordinate_Encoding_Method: row and column
Coordinate_Representation:
Abscissa_Resolution: 25.000000
Ordinate_Resolution: 25.000000
Planar_Distance_Units: meters
Geodetic_Model:
Horizontal_Datum_Name: North American Datum of 1983
Ellipsoid_Name: Geodetic Reference System 80
Semi-major_Axis: 6378137.000000
Denominator_of_Flattening_Ratio: 298.257222
Entity_and_Attribute_Information:
Detailed_Description:
Entity_Type:
Entity_Type_Label: hardwoodsg
Attribute:
Attribute_Label: ObjectID
Attribute_Definition: Internal feature number.
Attribute_Definition_Source: ESRI
Attribute_Domain_Values:
Unrepresentable_Domain: Sequential unique whole numbers that are automatically
generated.
Attribute:
Attribute_Label: Value
Attribute:
Attribute_Label: Count
Attribute:
Attribute_Label: Covtype
Attribute:
Attribute_Label: Description
Attribute:
Attribute_Label: Size_class
Attribute:
Attribute_Label: Size
Attribute:
Attribute_Label: Whr_cc
Distribution_Information:
Resource_Description: Downloadable Data
50

Resource_Description: Downloadable Data
Standard_Order_Process:
Digital_Form:
Digital_Transfer_Information:
Transfer_Size: 148.059
Metadata_Reference_Information:
Metadata_Date: 20060602
Metadata_Contact:
Contact_Information:
Contact_Organization_Primary:
Contact_Organization: California Department of Fish and Game
Contact_Person: GIS Service Center
Contact_Address:
Contact_Electronic_Mail_Address: geodata@dfg.ca.gov
Metadata_Standard_Name: FGDC Content Standards for Digital Geospatial Metadata
Metadata_Standard_Version: FGDC-STD-001-1998
Metadata_Time_Convention: local time
Metadata_Extensions:
Online_Linkage: http://www.esri.com/metadata/esriprof80.html
Profile_Name: ESRI Metadata Profile
FIELD NAME: DESCRIPTION
DESCRIPTION
-----------

-END-
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