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Executive Summary
This document provides a snapshot of the state of the urban forest in the City of Virginia Beach. It is based
on the current condition of the urban forest and includes assessments of the quantification of tree cover, treerelated communication in the community, and urban forest management practices being performed.
Virginia Beach recently completed its first Urban Tree Canopy (UTC) study by utilizing a grant from the Virginia Department of Forestry and the Virginia Department of Conservation and Recreation. The first component
of this report discusses findings from the UTC study and makes recommendations about future steps needed to
accurately quantify and monitor changes in Virginia Beach’s urban forest. Goals should be established to ensure
that the City will not suffer negative effects from loss of tree canopy cover. Losses in canopy cover would negatively impact the environment through reduced air and water quality, difficulty regulating temperatures (i.e. expanded heat islands), and a loss of aesthetic beauty. There would also be increased costs associated with mitigating the additional air and water pollution, increased energy costs, and decreased property values.
The University of Vermont’s Spatial Analysis Laboratory, which developed a methodology for quantifying urban tree canopy, conducted a study of the existing UTC in Virginia Beach. This information provides the
starting point for the quantification of Virginia Beach’s urban forest. Findings from the study show Virginia
Beach has a 36% UTC, meaning trees cover 36% of the ground, including paved areas, buildings and other

Comparison of Existing UTC with other selected cities that have completed UTC assessments.
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vegetation. This is below the 40% UTC recommended by American Forests (americanforests.org) for cities in
the mid-Atlantic region of the United States. Quantification data can be used as a tool in calculating values of
ecosystem services provided by the urban forest. For example, the approximate dollar value of 36% UTC in air
pollutant removal is $11.0 million annually for Virginia Beach. A four percent increase in Virginia Beach’s UTC
could result in an additional $1.2 million in benefits for air pollutant removal annually.
The second component is an overview of current stakeholders and methods of communication about
the urban forest in Virginia Beach, including recommendations for improving and applying consistency to the
communications that are so vital to sustaining and enhancing this resource. Good communication is important
for all of the stakeholders involved to ensure goals for the urban forest are being met. How we communicate that
the City is managing its valuable urban forest resource in a responsible manner is also an important factor in
keeping the public’s trust. Good communication exists among the City departments that manage the urban forest, but it has potential to be improved. Many of these same departments share information with the public related to trees, and the messages sometimes differ. Having clear, concise procedures related to urban forest policy will help in avoiding inconsistencies. Education is also crucial to the management of the urban forest and can
be implemented by using the City’s knowledgeable staff as well as engaging the community’s non-profit organizations and the private sector. To achieve our vision of a “Community for a Lifetime,” our urban forest must be
actively, yet strategically, managed over generational spans that go beyond year-to-year planning. We should
begin a comprehensive process of involving stakeholders in the urban forest to create a vision and set goals. This
vision and goals will set the framework for an Urban Forest Management Plan for the City of Virginia Beach.
The third component of The State of the Urban Forest 2010 Report explores current urban forestry management practices in Virginia Beach and makes recommendations for improvement. Sustainable urban forest management ensures all City departments operate with common goals and objectives. Urban forest management needs
to take into account that trees change over time and require different types of care at different stages. Multiple
departments perform independently from one another to remove, prune and plant trees, review plans, administer
permits, enforce tree ordinances and provide tree care information to the public. Policy guidance is necessary for
Virginia Beach to ensure consistency and sustainability of trees and forests on both public and private property.
Standardized management practices can help minimize liability for municipalities by outlining proactive steps such
as maintenance pruning cycles and inspection for insect and disease problems in the urban forest. A comprehensive management plan should also address steps for future quantification, suggest methodologies for sustainable
practices, such as replanting programs and recycling green waste, and include a review and update of treerelated ordinances.
The three components of the report are based on the Urban Forestry Sustainability Model, (Clark, et al.,
1997), which helps guide municipalities in developing successful sustainable urban forest management plans across
the United States. The State of the Urban Forest 2010 Report is a benchmark from which critical next steps must be
taken, the most important of which will be an action-oriented Virginia Beach Urban Forest Management Plan.
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Quantification
The City of Virginia Beach is the largest city in the Commonwealth of Virginia, with approximately
440,000 residents and more than 307 square miles of land and water within its corporate limits. The City
contains agricultural, suburban, urban and rural lands along with large military installations as well as state,
federal, and non-profit conservation areas and parklands. All of these different land uses fall within seven
major watersheds. Since Virginia Beach is a coastal city and has so many different waterways, it is a matrix of
development, agricultural areas, forested areas and wetlands. This means gray infrastructure, such as
roadways, storm water pipes and utilities often share the same spaces with green infrastructure – trees, shrubs
and wetlands. Trees can exist in harmony with the built environment and can provide many benefits that can
lower the demand on the gray infrastructure. For example, trees can act as buffers, reducing stormwater
runoff that would normally run into pipes or directly into Virginia Beach’s waterways. In order to monitor the
urban forest resource, quantifiable data is needed to measure how much urban forest we have, how it
changes over time and to help identify areas for improvement.
In a city as large geographically as Virginia Beach, measuring the urban forest usually begins with
determining the amount of urban forest as a percentage of total acreage. Satellite imagery and aerial
photography are ideal tools to measure the overall urban forest for large communities where a total tree-totree inventory would be difficult, if not impossible, to complete. Using the urban forest percentages,
ecosystems services benefits, such as carbon sequestering, pollution removal and energy conservation can
be calculated for different areas of the City. Once the urban forest percentages have been determined, the
next step is to conduct site specific inventories. These inventories can be performed in prioritized areas to
identify current age distribution, species make up, and health of the urban forest, and this information helps
with work scheduling and overall urban forest management. These quantification steps should be repeated
on a cyclical basis, perhaps every five years, to monitor changes in the urban forest.
UTC percentage can be defined as the area of the City covered by trees when viewed from above.
Until recently, Virginia Beach had no specific data that allowed for an accurate measurement of the urban
forest. In 2008, the City received a Water Quality Improvement Grant from the Virginia Department of Forestry
and The Virginia Department of Conservation and Recreation in support of obtaining its first urban tree
canopy assessment. Utilizing mapping data provided by Communications and Information Technology,
Center for Geospatial Information Services (CGIS), along with their most current satellite data, the University of
Vermont’s Spatial Analysis Laboratory measured Virginia Beach’s overall UTC percentage, including the rural
areas, to be 36%. American Forests (americanforests.org), the nation’s oldest nonprofit citizens’ conservation
organization, recommends the Mid-Atlantic region of the United States should strive to maintain at least 40%
UTC to help sustain a healthy community. Since Virginia Beach is below the recommended 40% UTC goal that
has been adopted by many other localities in our region, decisions should be made about setting our own
UTC goals.
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The data that was generated as part of our UTC study has allowed us to evaluate areas of the City,
even down to the individual parcel level. For planning purposes, the City has been divided into three major
density areas; urban, rural and transition area. The transition area is the area between urban and rural. Map A
(page 10) shows the UTC percentages for these three areas, and it is notable that all three have similar UTC
percentages even though they contain drastically different land uses. Map B (page 11) is divided into the
seven major watersheds in Virginia Beach and the UTC for these areas covers a wide range of percentages.
This type of information is very helpful to multiple City departments for planning and urban forest management
uses as well as to non-profit groups, such as Lynnhaven River NOW and Back Bay Restoration Foundation that
collaborate with City officials in finding ways to improve water quality and bring environmental awareness to
the community.
Tracking trees planted and removed annually is also a critical measurement when monitoring UTC
coverage over time. There are several City departments involved in tree planting and removal on properties in
Virginia Beach. Currently, the only planting and removal records that are kept each year are by Parks and
Recreation for the submission of data to the Virginia Department of Forestry. This quantification work is done
on behalf of the Arbor Day Foundation in order for the City to qualify as a Tree City USA®. The Tree City USA®
program, sponsored by the Arbor Day Foundation in cooperation with the USDA Forest Service and the
National Association of State Foresters, provides direction, technical assistance, public attention and national
recognition for urban and community forestry programs in thousands of towns and cities across the United
States. April, 2010, marked the City’s thirtieth consecutive year as a Tree City USA®. In 2009, Parks and
Recreation was involved in planting 1,897 trees on municipal properties, most of which were planted along
with Capital Improvement Projects. Furthermore, 539 hazardous trees were contractually removed and 309
trees were pruned on municipal properties.
Housing and Neighborhood Preservation is responsible for enforcing hazardous trees on private
property. During 2009, over 300 cases requiring tree pruning or removal were mitigated through enforcement
of City Code. Nine of these cases required contractual removal of trees on private property by the City. Planning is responsible for review and approval of development plans as well as inspections during the
construction process; however, no records are kept on the number of trees planted or removed as a result of
development. Public Works and Public Utilities plant and remove trees annually as part of their infrastructure
maintenance and construction responsibilities. For example, thousands of trees were removed in 2009 as a
result of mandated improvements to the Stumpy Lake Dam (per the Virginia Dam Safety Act), and 162 Bald
Cypress trees will be planted within the Stumpy Lake watershed to help mitigate this loss. Since tree removal
was such a large part of this project, some species were counted, but trees planted and removed are not
usually counted on City projects. As described above, there are numerous examples of both City and private
removal and planting of trees annually. Consequently, it is critical for the City to develop a plan to comprehensively monitor trees planted and removed each year to help predict long-term changes to UTC and to assist in making strategic urban forest decisions.
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UTC values can also be useful in calculating ecosystems services benefits. A healthy urban forest will
help Virginia Beach meet the many environmental challenges it faces, such as increased storm water runoff
and compliance with the Clean Water Act, air quality standards meant to reduce air pollution, and a push for
overall reduction in energy consumption. For the purposes of this report, ecosystem services are products that
we receive from the urban forest, such as cleaner air, fewer pollutants in our waterways, carbon sequestering,
and nutrient cycling in the soil. The economic values of the ecosystem services are based on the cost of
getting these same services without the benefit of having trees. For example, based on methodology created
by Dave Nowak, Ph.D., of the USDA Forest Service, 4.4 million pounds of ozone, particulate matter, nitrogen
dioxide, sulfur dioxide and carbon monoxide are removed from the air annually based on Virginia Beach’s
36% UTC. The approximate value of Virginia Beach’s 36% UTC in air pollutant removal is $11.0 million annually.
A four percent increase in Virginia Beach’s UTC could result in an additional $1.2 million annually in benefits for
pollutant removal. For each loss of UTC percentage, additional gray infrastructure, such as stormwater
management facilities, would need to be built or other costly mitigation measures to meet environmental
standards would have to be implemented. The dollar value of the benefits provided by the urban forest must
also be balanced with the costs associated with managing the urban forest. To build good cost estimates for
management, a sampling of the urban forest should be performed to identify the species make up, age distribution and physical condition of our trees.
Inventories can be performed at different scales. For example, inventories can be based on sampling,
such as a sample of 5% or 10% of the total urban forest, or an inventory of a specific district, or any other
subset of Virginia Beach land area. This type of inventory collection is helpful for tree risk management and
emergency preparedness, forecasting management and budget allocation, and predicting overall
environmental impacts on the City. For example, thousands of Red Maple trees were planted in
neighborhoods all over the City in the last ten to fifteen years. This species is now known to have serious health
issues as a street tree in Virginia Beach. If we know what percentage of our urban forest consists of planted
Red Maples, it will be helpful in predicting costs for their future maintenance and replacement. Sample
inventories of neighborhoods can be used to determine the quantity of our neighborhood street trees that are
Red Maples, and further, how many are in decline. Although past efforts have been made to inventory some
neighborhood street trees in the City, there is a need to decide which inventories are the most important and
undertake these inventories to provide better UTC decision making tools. The information gathered in specific
inventories can also be useful to other agencies in the City. Once specific trees are inventoried, they can be
placed on a mapping system with other infrastructure.
The urban forest is a dynamic living system that is always changing; therefore, it is recommended that
UTC analysis be updated every five years to ensure that established tree canopy goals are being monitored.
Understanding the costs associated with management, as well as the value gained from our urban forest, will
help to ensure we are applying best management practices to make certain this resource remains healthy
and productive. Quantification of the urban forest related to funding, staffing, and benefit/cost analysis needs
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Map A: Urban Tree Canopy percentages by density area.
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Map B: Urban Tree Canopy percentages by watershed.
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further study to understand the allocation of budgets and expenses City-wide. Future decades will place more
demands upon the urban forest, with population changes, a movement to more urban land use and increased environmental pressures. The information collected while quantifying the urban forest, such as a species diversity inventory, is important to urban forest managers in order to plan and implement tree removals,
identify planting areas, create work schedules and plan budgets.

Next Steps:
Propose UTC goals for City Council to adopt
Quantify ecosystem services provided by the urban forest using the UTC analysis
Begin sample tree inventories of City-owned trees to assess health, conditions, species make up, and age
classifications
Repeat UTC analysis a minimum of every five years to monitor changes

Tree planting at Arbor Day 2010.
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Communication
Urban forest sustainability results when all members of the community share a vision for trees and
forests (Dwyer, et al. 2000). Many Virginia Beach residents are passionate about trees and recognize the
benefits of the urban forest. Good communication is important for all of the stakeholders involved to ensure
goals for the urban forest are being met. Our vision is for Virginia Beach to be a “Community for a Lifetime.”
The vision is clear and should shape decisions that will keep Virginia Beach a desirable city in which to live.
Trees far outlive their owners and caretakers, so if we expect to ensure a “Community for a Lifetime,” our
urban forest must be actively managed well beyond year to year planning in order that it will continue to contribute positively to our vision for the City. There should also be a clear vision for the urban forest outlined in an
Urban Forest Management Plan for Virginia Beach.
Effective communication among several City departments exists now, but always has the potential to be
improved. For example, some departments share information related to urban forest management, such as
Public Works and Parks and Recreation, using Hansen 8, a work management software program that allows creation and tracking of service requests and work orders related to tree maintenance. Planning and Parks and
Recreation share folders on the City’s intranet server relating to current tree policy and site development amendments that are being explored. Housing and Neighborhood Preservation and Parks and Recreation
communicate regularly on the management of hazardous trees on both public and private property. Risk
Management, Parks and Recreation and Police utilize interoffice mail, as well as Risk Master, a limited access
management tracking system, for addressing damages to private and public property involving City-owned
trees.

Examples of agencies that communicate based on their different goals:
Housing and Neighborhood Preservation - City Code 23-50.1 Removal of certain trees; trees on
private property which present a danger to property or to the health and safety of persons
Communications and Information Technology, Center for GIS - utility easements, land parcel
information
City Manager’s Office - Administrative Directive 3.18 Tree Removal from City Property
Occupational Health and Safety Office - education about OSHA regulations for use of tree cutting
equipment and safe tree maintenance practices for staff and contractual tree workers
Public Works - Storm Emergency Operations Management Plan, debris removal
Parks and Recreation - information on maintenance of trees and other vegetation on City property, communication about ANSI A300 pruning standards, ANSI Z133.1 safety standards and ANSI
nursery standards
Federal and State Agriculture Departments - information about EPA regulations, regulation of
pesticide and fertilizer use, monitoring and control of noxious and invasive plants

Virginia Beach, Virginia
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Consistent, clear communication about forest-related issues helps strengthen the public’s trust that we
are managing the City’s valuable urban forest resource in a responsible manner. Government environmental
regulations require that we apply certain management practices to the urban forest, but many other
practices taking place in the City fall outside of these regulations and are not held to any current industry
standards. Departments are sharing information with the public related to trees that may sometimes differ. For
example, one department may encourage the preservation of existing trees on a certain site and soon after
another department requests removal of the same group of trees. Having clear, concise procedures related
to urban forest policy in place and fully accessible to all stakeholders will help in avoiding inconsistencies.
Most of the trees within Virginia Beach are on private property. This is evident in the urban tree canopy
study, which shows more than 80% of UTC falls within privately-owned land. There is increased public awareness
of urban forestry best management practices, such as species selection for new and replacement trees, City
ordinances pertaining to trees, long term care of trees and utility companies’ management of vegetation in
easements and rights of way. Many citizens express their concerns about trees and the way the City is managing
them with emails, service requests and phone calls to different agencies. External customers get information
about urban forestry education, tree ordinances and City policies, and the tree-related activities the City
performs through several different departments. The information they receive can cause concern when there
is confusion as to the responsible department, and this can also lower customer service quality. For example,
Housing and Neighborhood Preservation serves customers with hazardous trees on private property and Parks
and Recreation serves customers with trees on City property. While staff has access to current mapping information, customers oftentimes do not, so they are not sure who to call for service. This can slow response times
and cause confusion for the customers.
There are some citizens collaborating with City staff on teams such as the Green Ribbon Committee,
Clean Waters Task Force, and the Sustainable Advisory Team. These teams all serve as ambassadors of the
urban forest to some degree. Some of these teams meet routinely for years, but others are short-lived. Often,
the citizen representatives share information with their specific stakeholder groups. Agriculture, Planning, Parks
and Recreation, Public Works, and Virginia Cooperative Extension also participate in the day-to-day
exchange of information externally through publications, the Internet and public meetings. Information on
tree care is provided through Cooperative Extension and Landscape Management. The City works closely on
restoration projects with Lynnhaven River NOW, Virginia Beach Beautification Commission, Council of Garden
Clubs, Virginia Beach City Public Schools and other civic organizations. Much of this externally focused
information can be located on the City’s website Vbgov.com, but it is currently not in one easily accessible,
central location. Notifications about tree-related activities for the public are usually made through the local
newspapers, letters sent to residents, door hangers and public meetings.
Education is also crucial to the management of the urban forest and can be implemented by utilizing
the expertise of many of the City’s knowledgeable staff as well as by engaging the community’s non-profit
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organizations and the private sector. Education sessions could allow sharing of information about public safety,
environmental goals, routine maintenance and long-term care of the urban forest. For example, there is often
confusion about whose responsibility it is to govern maintenance of vegetation in easements, rights of ways
and around utilities. In some cases, maintenance of this vegetation is the City’s responsibility, but in many
cases, the trees and vegetation are maintained by private property owners or private companies such as
Dominion Virginia Power or Virginia Natural Gas. Clear communication with all stakeholders about what urban
forestry work is being performed and the reasons why the work is necessary help minimize misunderstandings
and misconceptions. Dominion Virginia Power and Parks and Recreation have been working together to
improve notices to the public and further explore methods of communication about trees and utilities.
The City of Virginia Beach has always been proactive in providing training opportunities for its
members. Training is needed to keep personnel current in urban forest practices, and this type of training
could be conducted in-house. There are also many opportunities to harness volunteer efforts to work on urban
forestry projects and public education. Without spreading a clear and far-reaching understanding of the
benefits of such a valuable resource, obstacles to attaining a sustainable urban forest may become more difficult to overcome.
Successful urban forest management plans have been developed for cities with populations similar to
Virginia Beach, and some have also organized a tree board or shade tree commission to become a
centralized source for urban forest communication and education. Arlington County, Virginia has an Urban
Forestry Commission. The commission was established to bring together the expertise of special interest groups
and other citizens and organizations with an interest in issues affecting Arlington's urban forest. The Arlington
County Board established an Urban Forestry Commission to advise on the following:
The development, for consideration, of an urban forestry program which takes into account the
Neighborhood Conservation Advisory Committee Urban Forestry Report
The administration of such a program, if adopted
Policies and legislation relating to trees
The development and/or coordination of other tree-related programs, such as Tree City USA®,
Arbor Day, the Notable Tree Committee, and an urban fund
Arlington’s vision statement from their Urban Forest Master Plan states; “Arlington County will strive to
have a sustainable urban forest that contributes to the livability of our urban community. Our trees are
recognized as part of our green infrastructure that provides economic and environmental benefits. The
current trend of tree canopy loss will be slowed and efforts made to reverse this trend through best practices
in tree planting, preservation and maintenance while fostering a sense of stewardship among residents.”
Virginia Beach has many unique qualities, and residents value the livability of our community. This livability is defined by our clean water, beautiful beaches, tree-lined neighborhood streets and forested
community parks, which all support economic stability for our citizens and businesses. We need to begin the
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process of involving stakeholders in developing an Urban Forest Management Plan to engage in creating a
vision and setting goals.

Next Steps
Identify stakeholders for Urban Forest Management Plan
Develop a vision statement for the City’s urban forest
Begin work on an Urban Forest Management Plan for Virginia Beach
Streamline communications related to tree management City-wide

Lynnhaven Boat and Beach Facility
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Sustainable Management
Sustainable urban forest management ensures all City departments operate with common goals and
objectives. Virginia Beach has a valuable urban forest, and there must be effective programs in place to ensure
we are continually protecting, monitoring and evaluating this precious asset. The City needs to establish
operational goals for urban forest sustainability. An Urban Forest Management Plan would identify standards and
practices and include current information and research pertaining to urban forest management.
Management practices should take into account that trees change over time and require different
types of care at different stages. Currently, funding is not allocated to cyclical pruning of young street trees.
This, in turn, leads to expensive pruning costs and tree removals of more mature trees because they were not
corrected at the younger age when they respond better to pruning. Multiple departments perform
independently from one another to remove, prune, and plant trees, review plans, administer permits, enforce
tree ordinances, and provide tree care information to the public within the City. An Urban Forest
Management Plan for the entire City is necessary to ensure consistency and sustainability of the trees and
forests on public and private property. Examples of standards that should be uniform throughout the City include pruning standards and guidelines, tree protection on construction sites and guideline specifications for
nursery stock.
The current level of service in urban forest management in Virginia Beach is primarily reactive with respect to tree removal, emergencies and tree pruning, but with a fully developed plan, we could enjoy a
much more proactive, adaptive management approach. An Urban Forest Management Plan can help
minimize liability for municipalities by incorporating proactive pruning cycles, inspection of insect and pest
problems, tracking tree vacancies, implementing replanting programs, and updating tree ordinances.
Recycling green waste City-wide is a sustainable practice that would ensure that unused tree debris is not
filling up the landfill and is producing a product for reuse, such as mulch or compost.
A system is needed to keep track of maintenance requirements, customer requests, vacant former
tree locations, and costs related to tree management. This can be achieved with tree inventory data in
conjunction with software programs used to manage the urban forest. Further investigation should be applied
to streamline customer service both internally and externally. Several City ordinances are in place that require
trees to be planted, and these have been effective in helping us achieve the current 36% UTC. Example City
ordinances (available at VBgov.com/citycode) include:
APPENDIX C:

Site Plan Ordinance (Parking Lot)

APPENDIX E:

Tree Planting, Preservation and Replacement

APPENDIX F:

Chesapeake Bay Preservation Area Ordinance

Virginia Beach, Virginia
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Some of the ordinances in place are not enforced by any particular department, and in some cases, the code requirements are incompatible with current sustainable practices or policies. Enforcement of codes and application of
practices in the field need to be in alignment for them to be the most effective.
In Virginia Beach, several departments share urban forest management responsibilities. Housing and
Neighborhood Preservation, Parks and Recreation, Planning, and Public Works are the primary departments
that are working together on planning and maintenance of the urban forest. Determination of optimal staffing
and/or training in all of these departments, as well as the volunteer workforce sharing maintenance
responsibilities, will need further study.
Municipal tree responsibilities need to be clearly identified and continuously monitored and improved.
Urban Forest Management Plans, which are typically adopted by City Council, include programs and
procedures for the following:
Hazard Tree Abatement
Municipal tree plantings and replacements
Education for staff and public on standardized tree care practices
Enforcement and development of tree protection ordinances, zoning, and construction
regulations and tree preservation ordinances
Tree inventory and other proactive management of tree resources such as delineation of green
infrastructure corridors
Allocation of personnel, equipment, funding, and other resources to support urban forest
management
Integrated Vegetation Management; practices that reduce the need for pesticides, promote
healthy ecosystems, and provide measurable results, such as greater natural species diversity
along rights of way and better control of invasive species
Innovations such as cost sharing programs for tree planting and recycling of green waste City-wide
In order for the City of Virginia Beach to become proactive in the management of the urban forest
and to meet the demands of an expanding population, a sustainable Urban Forest Management Plan needs
to be created. An Urban Forest Management Plan will ensure the City maximizes the benefits from the urban
forest and reduces unsustainable practices of tree management. Developing an Urban Forest Management
Plan that incorporates the three components mentioned in this report along with the stakeholder’s vision for
the urban forest, will aid the City of Virginia Beach in becoming “A Community for a Lifetime.”

Next Steps:
Develop City-wide standards for tree care
Explore staffing and funding needs related to urban forestry
Identify current gaps and conflicting management policies
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