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The City of Virginia Beach’s urban forest -- the trees 

where we live, work and play -- provides multiple 

benefits to our residents. We are now able to provide 

a snapshot of our community’s urban forest. The City 

of Virginia Beach State of the Urban Forest Report 

includes an assessment of the amount of tree cover; 

an overview of the tree related communications in the 

community; and details the urban forest management 

practices currently preformed. The report recommends 

the development and implementation of an Urban 

Forest Management Plan.
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”
“
Executive Summary

Trees outstrip most people in the 
extent and depth of their work for the 
public good.   |  Sara Ebenreck 

I
n 2010, the first City of Virginia Beach State of the Urban Forest 
report was released. Showcasing quantifiable Urban Tree 
Canopy (UTC), tree related community and interdepartmental 
city communications, and sustainable management practices, 

the report provided a strategic framework for the future. 

The State of the Urban Forest 2011 Report examines current 
quantification processes, improvements in community and 
interdepartmental communication, and recently implemented 
management practices. 

Technology continues to provide us with the capability to 
efficiently quantify and monitor our ever-changing urban forest 
and is a valuable and necessary tool in establishing citywide tree 
management parameters. Though our watersheds possess similar 
characteristics, data from our UTC study has enabled us to evaluate 
the city as a whole and make comparisons between many different 
geographic areas. Additional tree related studies have allowed us 
to pinpoint areas where the effective management and addition 
of trees will significantly and positively impact the community by 
providing increased ecosystem services. Documentation of city 
generated tree removal combined with the unknown quantity 
of private removals suggests that removal rates exceed current 
planting rates. The recommended UTC for cities in the Mid-
Atlantic region is 40%; the UTC in Virginia Beach is 36%. Strategies 
will need to be defined to minimize decline in our current canopy 
to ensure that it continues to develop into a healthy and viable 
resource for the future.

Communications between city organizations and the community 
continue to evolve. Marked improvements have been gained 
through technology, educational programs, partnerships, and 
with the development of several tree-related special interest 
organizations. As city departments and private utility service 
providers begin to understand and come to terms with varying 
missions, compromises that present positive outcomes for all 
parties, including our urban forest resource, are being discovered. 
New approaches involving all stakeholders are resulting in 
comprehensive project planning that provides an opportunity to 
satisfy tasked needs as well as minimize destruction and maintain 
valuable tree canopy.
 
Sustainable management presents challenges. The extended 
downturn in our economy has necessitated an increase in the 
development of creative programs that provide alternative 
resources for the planting and care of trees. Additionally the need 
to deviate from outdated commercial landscaping specifications 
that yielded monocultures and low functioning landscapes spurred 
the development of an Integrated Site Design Guide which 
will provide updated city-wide standards for sustainable tree 
management and ecologically efficient green infrastructure as a 
whole.

By remaining committed to the components of quantification, 
communication, and sustainable management practices first cited 
in the 2010 report and continuing to develop a practical Urban 
Forest Management Plan for the community of Virginia Beach, our 
urban forest will grow and remain a champion of economic vitality, 
social vivacity, and environmental wonder.

P l e a s u r e  H o u s e  P o i n t
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tree canopy information, this percentage was determined to be 
36%, including rural areas. 

American Forests (americanforests.org), the nation’s oldest 
nonprofit citizens’ conservation organization, recommends at least 
40% UTC to help sustain a healthy community in the Mid-Atlantic 
region of the United States. Due to many factors, including clearing 
related to widespread residential, commercial, and agricultural land 
development, Virginia Beach is below the recommended 40% UTC 
goal that is utilized by other localities in the Mid-Atlantic region. 
In Graph 1 (above), Virginia Beach’s UTC percentage is compared 
to other cities, some of which have already formally adopted 
canopy goals that will require actions to increase their UTC. The 
4% difference between our current tree canopy and the suggested 
40% goal is equivalent to 2,829 acres, but it is important to note 
that tree canopy can exist over buildings, sidewalks, parking lots 
and roads. 

Virginia Beach watersheds vary topographically from paved urban 
streets with planter boxes to native forested wetlands. Trees are 
important natural elements in all city environments, and they 
provide many valuable services. For example, trees can act as 
buffers, absorbing rainwater runoff that would otherwise be carried 
into stormwater pipes or directly into Virginia Beach’s waterways. 
Trees are also important in other processes such as: stabilization 
of stream bank erosion, filtration of sediment, uptake of excess 
nutrients, absorption of carbon dioxide, release of oxygen, air 
temperature moderation, and in providing wildlife habitat. In order 

”“
Quantification

The creation of a thousand forests is in 
one acorn. |  Ralph Waldo Emerson

V
irginia Beach, the most populous city in Virginia, 
provides residents and visitors with a unique urban forest 
environment that includes 265 city parks, two national 
wildlife refuges, many diverse residential neighborhoods, 

and rural farmlands. The city has approximately 440,000 residents 
and 310 square miles of land and water that lie within three primary 
watersheds (Chesapeake Bay, Southern Rivers, and Atlantic Ocean). 
These three watersheds determine the direction that water flows 
out of the city: whether north to the Chesapeake Bay, south to the 
Southern Rivers, or east into the Atlantic Ocean. There are also 
seven secondary watersheds: Lynnhaven River, Elizabeth River, 
Little Creek, Back Bay, North Landing, Oceanfront, and Rudee 
Inlet/Owl’s Creek.

Based on the environmental importance of Virginia Beach 
watersheds, the city received a Water Quality Improvement 
Grant from the Virginia Department of Forestry and the Virginia 
Department of Conservation and Recreation in 2008. The purpose 
of the grant was to commission the city’s first urban tree canopy 
assessment. UTC percentage can be defined as the area of the 
city covered by trees when viewed from above. The University of 
Vermont’s Spatial Analysis Laboratory utilized mapping data from 
Communications and Information Technology, and the Center 
for Geospatial Information Services, as well as satellite data to 
measure Virginia Beach’s overall UTC percentage. Utilizing parcel 
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Watershed Analysis
Lynnhaven River & North Landing River
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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. 

Measuring the urban forest begins with determining the amount 
of urban forest as a percentage of total city acreage. Satellite 
imagery and aerial photography can measure the overall urban 
forest for large communities where a total tree -to- tree inventory 
is not practical. Using the urban forest percentages, ecosystems 
services benefits, such as carbon sequestering, pollution removal 
and energy conservation can be calculated for each of the seven 
city watersheds. 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 overall health of 
the urban forest. This information is necessary for overall urban 
forest management. Quantification steps should be repeated on 
a cyclical basis, ideally every five years, to monitor changes in the 
urban forest.

The data generated as part of our UTC study has allowed us to 
evaluate specific areas of the city, and comparisons may now be 
made between watersheds. Map A is divided into the seven major 
watersheds in Virginia Beach. 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 community-based groups such as 
Lynnhaven River NOW, the Elizabeth River Project, and Back Bay 
Restoration Foundation in finding ways to improve water quality 
and bring environmental awareness to the community.

A comparison between the UTC of the Lynnhaven River watershed 
and that of the North Landing River watershed (Maps B and C) 
clearly contrasts the differences that exist in divergent areas of 
the city. The Lynnhaven River watershed consists primarily of 
residential and commercial development with 30.5% covered by 
buildings, roads, or pavement. Conversely, the North Landing River 
watershed, with less urban development and more agricultural 
land, has only 14.6% of the same type of impervious coverage. 
Interestingly, both watersheds have very similar canopy coverage 
due to the presence of native and transplanted trees, which can be 
expected to provide comparable benefits (Graph 2).

W e s t  N e c k  C r e e k  N a t u r a l  A r e a
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Another critical measurement when monitoring UTC coverage over 
time is the documentation of trees planted versus those removed. 
Several city departments are involved in tree planting and removal 
on municipal properties in Virginia Beach. Planting and removal 
records are compiled annually by Parks and Recreation for the 
submission of data to the Virginia Department of Forestry. This 
quantification work is done in order for the city to qualify as a Tree 
City USA®. The Tree City USA® program is sponsored by the Arbor 
Day Foundation in cooperation with the USDA Forest Service and 
the National Association of State Foresters. It 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. In 2012, Virginia Beach 
will celebrate its 32nd consecutive year as a Tree City USA®. In 
2011, Parks and Recreation was involved in planting 362 trees 
on municipal properties, most of which were planted along with 
Capital Improvement Projects. Unfortunately, 528 hazardous trees 
had to be contractually removed by Parks and Recreation within the 
same period to ensure public safety. Housing and Neighborhood 
Preservation is responsible for enforcing removal of hazardous 
trees on private property. Hazardous tree removals receive priority 
in the city due to concern for public safety and liability. Additional 
funding is needed to replant trees where removals occur.

The city’s lower than desired UTC percentage, coupled with a tree 
removal rate greater than its planting rate, requires commitment 
and focused action to preserve and enhance our urban forest. 
A healthy urban forest will help Virginia Beach meet the many 
environmental challenges it faces, such as increased stormwater 
runoff and compliance with new Total Maximum Daily Load (TMDL) 
regulations due to go into effect within the next few years. Other 
pressures include compliance with the Clean Water Act, more 
stringent air quality standards, and a city-wide need for overall 
reduction in energy consumption.

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 ecosystem services are based on the cost of getting these 
same services without the benefit of having trees. For example, 
based on a survey carried out in 2011 by the Trust for Public Land 
(Table 1), trees in Virginia Beach parks remove air pollutants such 
as carbon dioxide, nitrogen dioxide, ozone, particulate matter, 
and sulfur dioxide. These services provide a total value of over 
$4.5 million annually. Using methodology created by Dave Nowak, 
Ph.D., of the USDA Forest Service, to calculate city-wide benefits, 
4.4 million pounds of air pollutants are removed annually based on 
Virginia Beach’s overall 36% UTC. The approximate value of this air 
pollutant removal is $11.0 million annually. A four percent increase 
in Virginia Beach’s UTC could result in additional pollutant removal 
benefits worth over $1.2 million per year.  

The 2011 Trust for Public Land survey also calculated a total value 
of over $1.5 million each year in city parks due to stormwater 
runoff reduction (Table 2). We now know that more stringent 
TMDL regulations are imminent to reduce nutrient runoff in the 

Chesapeake Bay watershed, and that stormwater management 
through green infrastructure, such as trees on municipal property, 
is an economical part of the solution. If tree canopy is removed 
without replacement somewhere else in our watersheds, additional 
stormwater management facilities will need to be built, or other 
costly mitigation measures put into place to meet environmental 
standards. Other cities are also dealing with these complex 
environmental and financial challenges while trying to meet 
requirements for treatment of wastewater and stormwater, flood 
protection, and clean waterways. Philadelphia is an example of one 
city that is meeting these challenges by managing stormwater with 
innovative green infrastructure. The Philadelphia Water Department 
developed the “Green City, Clean Waters” plan to provide a 
sustainable future while strengthening the utility, broadening its 
mission, and complying with environmental laws and regulations. 

Tree inventories are important elements of urban forestry plans. 
Inventories may be based on sampling, such as a sample of 5% 
or 10% of the total urban forest, or implemented as an inventory 
of a specific district or area. An inventory is essential for tree risk 

C l e a n  t h e  B a y  D a y
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management, emergency preparedness, forecasting budget 
allocations, and predicting overall benefits to the city. In 2011, 
a tree inventory was carried out at the Virginia Beach municipal 
center. This inventory provides an overall picture of tree status at 
the seat of city government including tree species, health, aesthetic 
value, visual obstructions, and utility conflicts. The inventory will be 
utilized in development of a new and more sustainable municipal 
center landscape design to be implemented over the next few years.

Another project completed in 2011 was an updated wind survey 
carried out in the resort district. For decades, it’s been noted that 
some, but not all, trees planted near the oceanfront may have a 
disproportionately high failure rate due to microclimate factors 
such as wind speed and salt spray. The district’s focus on tourism 
requires that trees planted in the landscapes meet high aesthetic 
standards. The 2011 wind survey will assist Parks and Recreation 
in identifying which sites are more susceptible to environmental 
pressures and to better select appropriate species and cultivars. 
This should reduce tree removals and allow for more efficient 
budget allocation. Tree inventories in other city districts are also 
needed. The information gathered in specific inventories can 
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, ecosystem. Due to its ever 
changing nature, UTC analysis must be updated at least every 
five years to ensure that established tree canopy goals are being 
met. To build good cost estimates for management, a sampling 
of the urban forest should also be carried out to identify forest 
species composition, age distribution, and physical condition. 
An understanding of the costs associated with management, as 
well as the value gained from our urban forest, will help to ensure 
that the city is applying best management practices to keep this 
resource healthy and productive.

Next Steps:
• Continue work on Virginia Beach’s Urban Forest Management 

Plan
• Conduct additional tree inventories in specific municipal 

districts and strategic growth areas to assess health, site 
conditions, species composition, and age classifications

• Repeat UTC analysis in 2013 to monitor changes in the urban 
forest

Trust for Public Land
Economic Benefits of the Park & Recreation System in Virginia Beach, Virginia
august 2011 report

table 1

Air Pollution Removal Value 
of Virginia Beach Parks

Carbon Dioxide 19.4 $870 $16,863

Nitrogen Dioxide 116.5 $6,127 $713,871

Ozone 451.5 $6,127 $2,766,475

Particulate Manner 216.3 $4,091 $884,851

Sulfur Dioxide 89.8 $1,500 $134,643

Total Savings   $4,516,704

pollutant 
pollutant 

removal value
tons 

removed
savings per ton 

removed

table 2

Stormwater Retention Value
of Virginia Beach Parks

Rainfall 5,169,051,756 cu. ft. (42.33 in)

Runoff from parks 523,982,657 cu. ft.

Runoff from same acreage  
if there were no parks 
(theoretical) 636,296,686 cu. ft

Runoff reduction 
due to parks 112,314,029 cu. ft.

Runoff reduction rate 18%

Average cost of 
treating stormwater 
($ per cubic foot) $0.0135

Total Savings
due to park runoff
reduction $1,516,239
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Rainfall 5,169,051,756 cu. ft. (42.33 in)

Runoff from parks 523,982,657 cu. ft.

Runoff from same acreage  
if there were no parks 
(theoretical) 636,296,686 cu. ft

Runoff reduction 
due to parks 112,314,029 cu. ft.

Runoff reduction rate 18%

Average cost of 
treating stormwater 
($ per cubic foot) $0.0135

Total Savings
due to park runoff
reduction $1,516,239

has improved, it can still be enhanced with other city departments, 
particularly those involved with tree preservation/removal. Having 
clear, concise procedures related to urban forest policy in place 
and accessible to all will help in avoiding inconsistencies. Other city 
departments involved with Virginia Beach urban forestry issues include: 
Communication and Information Technology, Occupational Health 
and Safety, Public Works, Public Utilities, and the City Manager’s Office.

Sometimes public and private tree maintenance is carried out by 
companies such as Dominion Virginia Power and Virginia Natural 
Gas. Clear communication about what type of urban forestry work 
is being performed and why the work is necessary helps minimize 
misunderstandings. Dominion Virginia Power and Parks and Recreation 
work closely together to provide utility maintenance information to the 
public with regard to tree care.

In recent years, the formation of a strong regional group, the Urban 
Forestry Roundtable of Hampton Roads, has enhanced external 
communication within the greater Hampton Roads community. The 
presence of this group, and its certified arborist training programs, 
helps to focus attention on urban forestry triumphs and challenges in 
Southeast Virginia.

V i r g i n i a  B e a c h  M u n i c i p a l  C e n t e r  C o m p l e x

”“
Communication

Every oak tree started out as a couple 
of nuts who stood their ground. 
|  Anonymous

E
ffective communication is essential for sharing information 
between city departments and members, engaging key 
stakeholders in the urban forestry plan, and in getting 
a message of environmental stewardship out to the 

community. Since the 2010 State of the Urban Forest Report was 
published, there is now a more clearly defined core group of 
city staff members that are concerned with urban trees. Parks & 
Recreation, Public Works, Public Utilities, Housing & Neighborhood 
Preservation, and Planning members frequently meet to consider 
tree issues. Internal and external communication related to urban 
forestry has markedly improved, although there’s still room for 
more positive change. 

One reason for improvement is due to the city’s new Virginia Beach 
Green website, coordinated by the Environment and Sustainability 
Office based in Planning. Virginia Beach Green provides 
information in a concise and logical format that facilitates internal 
communication within the city and external dialog with citizens 
of all ages. The website strives to provide all types of information 
related to environmental sustainability, including urban forestry. 
For more information related to Virginia Beach Green and Urban 
Forestry, see: http://www.vbgov.com/government/offices/green/
Pages/default.aspx .

Interdepartmental communication has also shown marked signs 
of improvement. Some of this can be attributed to the mandated 
usage of the Hansen 8 work management program by Public 
Works and Parks and Recreation. This software allows creation 
and tracking of all service requests and work orders related to tree 
management. Parks and Recreation and Police utilize interoffice 
mail, as well as Risk Master, a limited access management tracking 
system for evaluating property damages involving trees in the 
public right-of-way. Planning Development Services Center (DSC) 
staff meets weekly with city arborists to evaluate tree issues on 
environmentally sensitive properties within the Chesapeake 
Bay watershed. Shared training opportunities are offered to city 
arborists by the DSC. An interdepartmental training program 
involving hazardous tree identification has been implemented to 
include all Parks and Recreation Landscape Management members 
as well as Housing and Neighborhood Preservation members.

More joint training opportunities are planned in the future. The 
City Arborist serves as an instructor for Agriculture volunteer 
training programs. Other ongoing channels of communication 
involve shared folders on the city’s intranet server, and regular email 
and phone conversation between Housing and Neighborhood 
Preservation and Parks and Recreation related to hazardous tree 
assessment on private properties. While internal communication 
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Communication between Parks and Recreation Landscape 
Management and citizen stakeholders is particularly critical, since 
urban forestry programs may succeed or fail based on stakeholder 
participation. In the case of stakeholders, communication should 
be of a more direct nature such as via personal letters, email 
messages, telephone, and face-to-face meetings. The division 
works closely on projects with members of groups such as Virginia 
Beach Beautification Commission, Council of Garden Clubs, Master 
Gardeners, Lynnhaven River NOW, Friends of Live Oaks, Virginia 
Beach City Public Schools, and neighborhood civic leagues. 

Next Steps:
• Enhance inter-agency communication and education about 

urban forestry
• Begin public outreach to stakeholders for the Urban Forest 

Management Plan
• Develop additional website content for Virginia Beach Green’s 

Urban Forestry pages 

”“
Sustainable Management

A town is saved, not more by the 
righteous men in it than the woods and 
swamps that surround it.
|  Henry David Thoreau

S
ustainable management includes adoption of practices 
that “meet the needs of the present without compromising 
the ability of future generations to meet their own needs”, 
as defined by the Brundtland Commission.  Sustainable 

management policies take into account the fact that, like all 
living things, trees change over time, and require different care at 
different points in the life cycle. For the past few years, funding 
has not been allocated to cyclical pruning of young street trees. 
This lack of early maintenance is unsustainable by definition, and 
leads unavoidably to expensive pruning costs and tree removals 
of mature trees. A city-wide Urban Forest Management Plan 
coupled with budget allocations would ensure consistency and 
sustainability of our valuable forest resources. Pro-active forest 
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management practices cost less in the long run, and ensure tree 
health and longevity. Other sustainable policies relate to tree 
planting and replacement, tree protection, species diversity, and 
recycling of woody plant debris.  

The creation of several innovative new programs has made urban 
forest management in Virginia Beach more sustainable. The first 
program, “Tree Buddies,” was developed by the Virginia Beach 
Parks and Recreation Foundation to support the need for tree 
planting/replacement on public property. The program was also 
created in response to the fact that tree planting and replacement 
is essential in a healthy urban forest, although current budget 
allocations severely restrict these activities. Through donations, 
individual citizens, businesses, and organizations that share Parks 
& Recreation’s values may purchase trees in the name of their 
business or organization, to commemorate special events or to 
honor loved ones. As of March, 2012, 53 trees valued at $15,771 
have been planted throughout the park system through this 
program. 

An Urban Reforestation fund has been created to provide an 
opportunity for citizens and community organizations to contribute 
money addressing the general loss of trees in our community. 
Donations are used to replace trees that have been lost throughout 
the city due to disease, storms or urban development. These 
programs have been very beneficial in helping to mitigate lost UTC 
throughout the city. 

Another new program is designed to train civic volunteers in basic 
young tree pruning practices. After mastering pruning skills, the 
volunteers are granted permission to work within city rights-of-
way to prune young trees in their neighborhoods. Volunteers are 
trained by International Society of Arboriculture certified municipal 
arborists for small projects that do not involve power tools or 
climbing equipment. Over time, young tree pruning will extend 
the life span of trees in the public right-of-way and lead to greater 
retention of UTC with little or no expenditure involved.

A fourth project is underway to develop an Integrated Site Design 
Guide that includes landscape specifications for site development. 
Over time, this publication will provide higher city-wide standards 
for sustainable tree management and move the city toward a more 
comprehensive green infrastructure plan.

As previously noted, tree management has been enhanced 
with the Hansen 8 software system that can track maintenance 
requirements, customer requests, vacant former tree locations, 
and costs related to tree management. Parks and Recreation 
has recently redesigned the parameters of Hansen 8 to calculate 
urban forest management costs more effectively and provide more 
accurate documentation for Tree City USA designation.

The urban forest is an indicator for environmental health, economic 
prosperity, and community cohesion. A sustainable Urban Forest 
Management Plan is crucial in order for the city to move forward 

proactively in enhancing the existing urban forest, and to meet 
the needs of an expanding population. Developing that plan will 
not only benefit the forest, but also improve the quality of life for 
generations to come. 

Next Steps:
• Implement more city-wide standards for tree care
• Publicize and seek increased participation in “Tree Buddies” 

and in neighborhood pruning programs
• Research sustainable management practices utilized in other 

cities for possible adoption in Virginia Beach
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