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Foreword

Numerous studies have demonstrated that trees benefit the environment, human health and wellness, and the so-
cial, economic, and aesthetic aspects of our communities. Overall, there are an estimated 5.5 billion trees (39.4%
tree cover) in urban communities nationally(). Each of these communities having many components that must be
considered to maintain their urban forests.

This guide is designed to help our communities sustain their urban forests by encouraging the following strategies:
increased tree species diversity, planting climate adaptable trees, implementing proper pest management, planting
the right trees in the right places, and selecting native rather than non-native tree species. Additional tools for sus-
taining your urban forest can be found at the SLELO PRISM website at sleloinvasives.org/
urbanforestsustainability .

The St. Lawrence and Eastern Lake Ontario Partnership for Regional Invasive Species Management (SLELO
PRISM) is a group of organizations whose mission is to protect native habitats, biodiversity, natural areas,
parks and open space by using a collaborative and integrated approach to invasive species management. In
response to concerns posed by communities within the SLELO region regarding the impacts of forests pests,
SLELO partners have been working with state and county agencies, local organizations, municipalities and
interested parties to pro-vide stakeholders with the information they will need to prepare for and manage invasive
species including urban street trees. More information on the SLELO PRISM can be found here:
sleloinvasives.org.

Integration with The New York State

Urban and Community Forestry Program

The New York State Urban and Community Forestry, U&CF, Program is a partnership between the New York
State Department of Environmental Conservation, forestry professionals, public and private individuals, and vol-
unteer organizations who care about trees in urban settings. It supports and assists communities in comprehensive
planning, management, and education to create healthy urban and community forests to enhance the quality of life
for urban residents. Combined, the SLELO PRISM program and the U&CF program serves as a collaboration to
promote healthier urban forests for the benefit of nature and people. More information on the U&CF program
can be found here: www.dec.ny.gov/lands /4957 html
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Urban forests come in many different shapes and sizes.
They include urban parks, street trees, landscaped boule-
vards, gardens, coastal boardwalks, open space and so
on. Urban forests are a component of a city or town’s
green infrastructure on which communities, ie people,
depend and provide critical benefits to people and wild-
life.

Urban forests help to filter air and water, control storm
water and conserve energy. They add beauty, form, and
structure to urban design. Trees provide places to recre-
ate, strengthen social cohesion, promote community
revitalization, and add economic value to our communi-
ties. Additionally, several recent studies have identified a
relationship between the natural environment and im-
proved health.®

Healthy Trees Filter Air and Produce Oxygen

Trees improve air quality through removal of pollutants
such as ozone (O,), sulfur dioxide (SO,), nitrogen dioxide
(NO,), and particulate matter. This reduction in pollu-
tants has been calculated to have saved more than 850
lives a year and prevented 670,000 incidences of acute res-

piratory symptoms.®

Carbon dioxide that is emitted into our atmosphere from
fossil fuel combustion, automobiles, home heating, etc., is
collected by trees and used to make glucose (sugar) and
water. Add sunlight and this completes the photosynthetic

process whereby oxygen is released into the atmosphere. A

mature sycamore tree, for example, produces about 100kg
of oxygen per tree per year and an average adult person
consumes about 740kg of oxygen per year roughly equat-
ing to every human requiring oxygen produced by seven

or eight trees.®

Trees, Carbon, and Climate

In the United States the largest source of greenhouse gas
emissions is from burning fossil fuels for electricity, heat,
and transportation.®) Carbon dioxide (CO,) constitutes
most of these emissions at 82%. Urban forests can miti-
gate some of these CO, climate changing emissions
through sequestering atmospheric carbon from CO, into
their tissues and by reducing fossil fuel-based energy used
for heating/cooling.® The average U.S. City stores about

7.7 metric tonnes per hectare (3.43 US tons per acre).

Trees and Stormwater

Often referred to as natural sponges, trees soak up water
from the ground, filter it through biological processes, and
then release cleaner water into the atmosphere. One large,
healthy tree can absorb up to 100 gallons of water from the
ground and discharge it into the atmosphere in a single
day.® Trees also reduce stormwater runoff by capturing
water along its leaves, stems, and trunk. Planting of trees
over impervious surfaces can reduce surface runoft by up
to 20%. Further reduction of runoff is achieved by its
roots, which break up compacted soil, allowing for more

water infiltration.®
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Urban Heat Islands and Home Cooling

Neighborhood Aesthetics and Property Values

The term "heat island" describes developed areas that tend
to be warmer than rural areas due primarily to heat ab-
sorbing structures such as pavement, concrete, brick and
other construction materials. Heat islands can increase
energy demand for cooling, elevate air pollution and
greenhouse gas emissions, compromise human health,
and impair water quality.(® Trees in urban communities
can reduce this heat island effect by providing shade and
through evapotranspiration. Shaded surfaces have been
found to be 20-45°F cooler than unshaded surfaces. Evap-
otranspiration is a release of water to the atmosphere from
the tree canopy and results in a cooling effect, much like
sweating. The combination of shade and evapotranspira-
tion can reduce air temperature during the peak summer
by 2-9°F.

A walk along a neighborhood street covered with healthy
tree canopy feels much different than walking a street with
few or no trees at all. Trees add landscape variation
through different colors, textures, forms, and densities.('?
They also distract the eye from less attractive features such
as parking lots, walls, and highways.(” Having trees and
other vegetation on a residential property adds up to 37%

to its value.(1®

The development of a sustainable urban forest requires a
group to manage the forest and rules for the community
to follow. It also requires the establishment of an urban
forest management plan and an urban forest prepared-
ness plan.

Establishment of Tree Ordinance and Tree Board

To ensure that your urban forest is properly managed, a
tree ordinance and tree board should be established. A
tree ordinance provides legal authority for communities
to conduct forestry programs, define municipal responsi-
bility for public and private trees, pass regulations, and set

minimum standards for management.

It may also include the establishment of a tree board. The

tree ordinance should be individualized for your commu-
nity but consulting other communities about their tree or-
dinance is still a good idea. A breakdown of basic compo-
nents and examples of tree ordinances can be found at
NYS DEC Urban Community and Forestry Website

A tree board guides the management of community trees
and may consists of municipal staff, citizens, and/or tree
care professionals. The tree board is established through
the tree ordinance or a separate ordinance. Some activities
that board members may participate in include tree inven-
tories, tree planting/removals, invasive species early detec-
tion surveys, education and outreach, and long-term urban

forest health planning.
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Tree City USA

The Tree City USA program provides direction, technical
assistance, public attention, and national recognition for
urban communities and is sponsored by the Arbor Day
Foundation in cooperation with the USDA Forest Service
and the NYS DEC Urban and Community Forestry Pro-
gram. Creating a tree ordinance and board is half the re-
quirements for membership. The other requirements are a
community forestry program with an Annual Budget of at
Least $2 Per Capita and an Arbor Day Observance and
Proclamation. More information on membership can be
found at the NYS DEC Urban and Community Forestry

Program®¥ and Arbor Day Foundation" websites.

Creating an urban forest management plan involves getting to know your forest through inventory, both the good and

bad elements. It also establishes the work plan and expenses required to sustain your forest.

Conducting a Tree Inventory

The first step to enhancing the sustainability of your
urban forest is to conduct a tree inventory. A tree in-
ventory is all about getting to know your urban forest,
both the good and the bad. It provides the basic infor-
mation required to make sound management and
budgetary decisions. Information, such as types of
trees, location, condition, pruning requirement, insect
infestation, etc. can be gathered during these invento-

ries. The need for tree plantings and removals can also

be obtained. Having an arborist or urban forester on

staff or contracted will be essential for the inventory and
maintenance of your urban forest. The following tree in-
ventory steps are in accordance with the ones proposed by

Penn State Extension.(®)

Planning

Before doing anything, you need to assess what you need
to know about your urban forest. Collecting information
cost money and should be limited to what is required. A
survey of practicing urban forest managers found the fol-
lowing variables to be the most useful: species (scientific
name), size (dbh, height, crown width), condition (good,
fair, poor or dead), location, presence of dead wood, weak
forks,
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cavities and over-head wires, and management needs
(pruning or removal). Hazardous tree locations and avail-
able planting spaces will also need to be recorded during
the inventory. It is also recommended that each tree be

evaluated for signs of invasive and native pest infestation.

Implementation

Who will do the inventory?

Either professionals or trained volunteers can do an inven-
tory. A study by Bloniarz & Ryan"?” showed that trained
volunteers performed urban forest inventories as well as
professionals. The main difference is that volunteers typi-
cally require more training time to conduct the inventory
accurately. It is advised that a person trained in hazardous
trees assessment be the one to evaluate all trees for hazard-
ous condition.

How will the data be recorded?

Data may be recorded using paper or a mobile computing
device. Either method should have a format available to
fill out for each tree evaluation. A separate GPS device
should be used for recording the location of each tree
when using a paper form or using a mobile computing de-
vice without GPS ability.

What additional resources/
equipment are required?

Vehicles, neighborhood maps (paper or digital), personnel
to input/maintain inventory/create urban forest map, and
funding must also be considered. Communities seeking
financial assistance for the inventory may apply for urban
and community grants offered annually by the New York
Department of Environmental Conservation®.

Implementation should be completed when all trees are
fully leaved (late spring to early fall). Each member will
first be trained in accordance with their assigned task,
whether it is measuring dbh, height, and crown width, or
identifying the species of the trees. Teams may then be
sent to designated neighborhoods to conduct the invento-
ry. Upon completion of the inventory, data gathered will
be inputted into a designated computer program and maps

of urban forest created.

Compiling & Analyzing Data

After completion of the inventory, all data gathered will
need to be compiled and summarized into one spread-
sheet. This information will then need to be analyzed to
assess urban tree composition, age structure, maintenance
(pruning/removal), and planting requirements. Tree com-
position issues to be considered include urban forest di-
versity and percentage of native and non-native (non-
invasive and invasive). A general guideline used to check
for adequate diversity is called the 10-20-30 rule. To use
this rule, a percentage of each species, genus, and family
will need to be calculated. An increase in diversity is con-
sidered essential if your urban forest has more than 10% of
any species, 20% of any genus, or 30% of any family. Age
structure should be broken down by age classes by DBH
(07-8”, 97-17”, 187-24”, > 24”). Information to help you
determine percentage of native, non-native non-invasive,
and non-native invasive tree species can be found on the
New York Flora Association website (native vs. non-
native) and the New York Invasive Species (IS) Infor-
mation website (lists non-native invasive tree species). In
addition, a map should be created that includes the loca-
tion and species type of all trees inventoried and if any tree

is hazardous or invasive.
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Maintenance & Costs

A work plan should be made that includes basic mainte-
nance issues such as tree plantings and removals, pruning,
and fertilizing. In addition, urban forest sustainability is-
sues such as increasing species diversity, age structure,
quantity of climate adaptable tree species, and, if neces-
sary, pest management should be considered.

Urban forests also continue to change like any forest and
need to be periodically re-inventoried to ensure their

health. Inventories will no longer be significantly accurate

after 5-10 years, so it is important that an inventory be

conducted again within this period. This can be done as a
whole forest inventory as the initial inventory was or in
sections on an annual basis. Either way, annual health as-
sessment should be conducted to limit the presence of haz-
ard trees and to look for invasive pests and pathogens. A
proposed budget that outlines the costs and benefits of the
inventory and alterations will need to be created and sub-

mitted to your municipality.

One software program that can be used for both the inven-
tory and cost benefit analysis is called iTree and was creat-
ed by a USDA collaboration with many other organiza-

tions.

An urban forest preparedness plan is a proactive strategy for urban forest resilience to invasive pests, pathogens, and

climate change. Its main components are urban forest risk assessment and urban forest health.

An urban forest risk assessment determines which inva-
sive pests and pathogens will likely have a negative impact
and how much that impact will cost. The effects of cli-
mate change on your forest can also be determined
through a risk assessment. This knowledge allows for a

pro-active approach to management.

Invasive Pest & Pathogen Infestation

During the early 20" century, the American elm was
planted in large numbers throughout U.S. urban areas. By
the 1930’s, Dutch Elm Disease had started killing off these
trees and by the 1970s, 40 million of these trees had died.
(19 Many of these trees in the Midwest and northeast were
replaced by maples and ashes.?® In 2002, Emerald Ash
Borer (EAB) was first discovered in southeastern Michi-
gan. It has since killed tens of millions of ash trees across
30 states®V with a total cost expected to reach $12.7

billion dollars by 2020.%? Spotted lanternfly, a relative

newcomer, was first discovered in 2014 in Pennsylvania
and feeds on many different fruit, ornamental and woody
trees including maples.®? The history lesson to be learned
from these events is that each tree species has invasive pests
and pathogens that they are vulnerable to and 100% re-
sistant trees don’t exist. The invasive species for some of
these trees may be in your area now, while others may be
moving in soon, or have yet to arrive in the country. To
fully understand the risk involved, a risk assessment of
your urban forest should be completed. The first step in
this assessment is to create a spreadsheet that lists all the
species in your urban forest. With this information, an
estimate of financial cost for tree removal, replacement, or
pesticide treatment can be made. Financial loss in the form

of lost ecosystem services can also be estimated.
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The greatest advantage in having an urban forest risk as-
sessment is the ability to take a proactive approach to miti-
gating the risk from invasive pests and pathogens. If fund-
ing for these events is added to the annual budget, the fi-
nancial strain involved with a sudden loss in trees declines.
In addition, the planting of tree species likely to be affected
by invasive pests and pathogens in the near future can be
eliminated or minimized. This will also serve to minimize
the financial impact that an invasive pest or pathogen in-

festation may have on your community.

Climate Change Impact

From 1901 to 2011, the annual mean temperature of New
England and northern New York has increased 2.4 °F and
is predicted to increase 3-8°F by 2100. Greater winter pre-

cipitation and longer periods of drought in the summer

Maintaining urban forest health is about building resili-
ency into your forest. It starts with knowing the right
tree for the right place. It continues with increased spe-
cies and age diversity, avoiding high pest vulnerable tree
species, and planting climate change adaptable tree spe-

cies.

Planting Basics

Each tree species is adapted to the conditions where they
naturally occur and will not likely thrive in areas that
have much different conditions. Trees in an urban envi-
ronment are often planted in a variety of locations such as
sidewalks, parks, yards, around private and public busi-
nesses, and in small public spaces. To ensure the success

of trees within this diverse environment, each location

are also predicted. These changes will negatively impact
many of the northern and boreal tree species, while bene-
fitting other tree species.? Knowing which of your urban
trees should do well and which will probably do poorly in
future conditions is critical to creating an urban forest risk
assessment and for quality management. A good source
for learning the climate change adaptability of common
native tree species is the climate change atlas on the USDA
Forest Service website.?? This information should be add-
ed to your list of tree species as an additional assessment
tool. With this tool, estimation of tree loss due to future
climate incapability can be made and accounted for in fu-
ture budget proposals. A shift to planting more climate
adaptable tree species should also decrease future tree loss
and save money. Adaptability of native trees will be dis-

cussed in a later section.

must be carefully matched with a tree species tolerant to its
conditions and suitable to its location. Some of the envi-
ronmental conditions to be considered at each site include
the soil type, available sunlight, hardiness, and growing
space. The right soil type for a tree is very important as it
provides the nutrients, water, air, and organic matter re-
quired by them. Some of the factors to consider are tex-
ture, pH, salinity, and fertility. Texture is the relative con-
tent of sand, silt, clay in a soil and affects how much mois-
ture the soil can hold and how fast water can move
through it. Soil pH is a measure of acidity or alkalinity,
while salinity is a measure of salt content. Soil fertility is a
measure of the amount of important plant nutrients, such

as nitrogen, phosphorus, and potassium, in a soil.
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The amount of nutrients, pH, and salinity can be obtained
by use of a soil test kit or providing a sample to your coun-
ty cooperative extension. Available sunlight for trees is
described in terms of intolerant (full sun), intermediate
(partial sun), or tolerant shade (shady) tolerance and
should be matched carefully with conditions at a site. Har-
diness is associated with typical temperature extremes of a
given area during the year. The USDA has created a plant
hardiness zone map®® that assigns a number/letter code
for each climate type in the United States. Make sure to
know the hardiness zone of the area and a tree species har-
diness preference before purchasing or planting any tree.
A common motto in urban forestry is right tree, right
place; so far, we have discussed the requirements and ad-
vice that apply just as well to a rural forest setting, but in
an urban forest, right place takes on a deeper meaning.
With an assortment of streets, buildings, power lines, stat-
ues, sidewalks, and other manmade construction, proper
spacing becomes a very real issue. The solution to this
problem is to plant trees that meet the height and width
restrictions that come with a certain planting area. Differ-
ent trees species have different height ranges and come in
an assortment of shapes. In areas where height would be-
come an issue, as with under powerlines, a shrub or small
stature tree would be the most appropriate choice. In are-
as with width limitations, like sidewalks close to roads, a
narrower form tree would make sense. Underground
space also needs to be considered when selecting a tree
species. Typically, a large tree will need 200-400 square
feet of underground growing space for the root system,
while a small tree will need 100-200 square feet of growing
space for the root system.?” Choosing the right tree for
the right place ultimately saves the municipality money
and time by avoiding unnecessary pruning and removal of
poor health/dead trees and those growing outside their

urban boundaries.?® A great source of information con-

cerning urban tree health is the New York State Depart-
ment of Environmental Conservation ReLeaf program. It
is a partnership of professional urban foresters and com-
munity members that offers courses in techniques of site
and tree selection, along with planting and maintenance
techniques. More information on this program can be
found on page 17 of the guide and the NYS DEC Urban
and Community Forestry website.??

Planting Native Trees

Another consideration when planting trees in the urban
landscape is native vs. non-native. In this guide, we rec-
ommend planting native rather than non-native for sever-
al reasons. One reason is that native trees have co-evolved
with native wildlife and better provide the food and shelter
required for their survival. An example of this was found
in a study by Narango, Tallamy, and Marra®, in which
non-native plants were found to support fewer arthropods
than native plants and this led to a decrease in the number
of Carolina chickadee young produced. This effect be-
comes of great concern when one considers that 130 mil-
lion acres of U.S. forest is urban®V and that the choice of
native vs. non-native in this environment can have a seri-
ous impact on our native wildlife. Another reason to plant
native trees is that they are adapted to the local climate and
soil conditions. They are low maintenance! Native trees
use less water, little to no fertilizer, little to no pesticides
(developed their own defenses against many pests and dis-
The
principal of the right tree, in the right place applies per-

eases), and less pruning than non-native trees.?

fectly for using native trees and should be seriously consid-
ered when making tree selection for your urban forest. A
third reason to plant native trees is that they do not pre-
sent a risk to the surrounding rural forests. While many

non-native trees have not presented a problem, others, like
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Norway Maple (Acer platanoides) and Tree-of-Heaven
(Ailanthus altissima) are spreading into rural forests and
outcompeting the native trees.*3¥ Evaluating the risk of
spread potential is something that can be avoided by se-

lecting native rather than non-native tree species.

Native Tree Suitability

Salinity: Salt spray from the roads can cause damage to the
stems and buds of all trees and the needles of evergreen
trees, while buildup of salt in the soil can damage the root
system of these trees. Salt tolerance levels are often divid-
ed according to tree exposures to soil salts and to salt
spray.©® Soil salt and salt spray tolerance levels for the tree
species on Table A is based on information from ten aca-
demic or government sources.' Salt tolerance levels varied
among these sources and those stated in the table are in
accordance with the majority. Please keep in mind that
salt tolerance can vary within the same species and that
data collected in different climates and soils may create
differences in salt tolerance.®>

Shade Tolerance: The amount of shade a tree can tolerate
will determine how well it survives in any given location.
The shade tolerance levels on Table A are in accordance
with the USDA and splits tree species according to tolerant
(shady), intermediate (partial sun), and intolerant (full
sun) shade tolerance. The tolerance of these tree species to
sun exposure may vary with the quality of the planting site
and the age of the tree.®

Drought Tolerance: This is a measure of a tree species abil-
ity to tolerate periods of dry conditions. Tree species that
only occur in low, poorly drained soils are considered to
have no drought tolerance, while those that only occur in
high, well drained soils are considered to have high

drought tolerance. Trees found in between these extremes

are considered to have low to medium drought tolerance.
67 The drought tolerance levels on Table A are in accord-
ance with the USDA drought tolerance levels for each tree

species.3®

Optimum Soil pH range: This is a measure of the hydrogen
concentration within a soil and ranges from 0, which is
highly acidic to 14, which is highly alkaline with 7 being
considered neutral. Each tree species survives best within
a certain pH range and should be planted accordingly.
Optimal soil pH levels on Table A are in accordance with
the USDA minimum and maximum pH data for each spe-

cies.(3®)

Hardiness Zone: The USDA has divided the country into
hardiness zones according to the annual minimum winter
temperatures®. The distribution of each tree species corre-
sponds with and is adapted to the climate in one or several
of these zones. Table A provides the hardiness zones for
each tree species.®%440)  QOnly tree species listed as being
in your hardiness zone should be planted in your area. Be
sure to know your hardiness zone prior to any planting.
You should also try to purchase trees close to your area

since climate tolerance can vary according to seed source.

(42)

Climate Adaptability

The future climate is predicted to be warmer with greater
precipitation in the winter and spring along with greater
drought conditions in the summer.“? To sustain the ur-
ban forest throughout these changes will require several
strategies. Much of the following advice concerning
adaptability was resourced from the Adaptation Work-
book, which was created by the Northern Institute of Ap-
plied Climate Science®¥ with partnership of the USDA,
U.S. Forest Service and American Forests. Some recom-

mended strategies include:

10
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Increase Species and Age diversity: The urban forest will be
stressed by climate change in many ways (floods, drought,
increased temp., etc.). One way to make these forests less
vulnerable is to promote species diversity. Diverse forests
minimize the risk of substantial tree canopy and ecosystem
service loss by distributing the risks among multiple spe-
cies. That is, in droughty events, drought tolerant trees
will keep the urban forest functioning, while in flood con-
ditions, the flood tolerant trees will keep the urban forest
functioning. This strategy also applies to the age structure
of the urban forest. It is recommended that urban forests
be evenly distributed among age classes since trees are
more or less vulnerable to certain conditions at certain
ages. For example, young trees generally do better during
wind events, while older trees do better during long peri-
ods of drought. Age diversity can be increased through
geographically dispersing, rather than congregating, your
annual tree plantings and removals. Planting replacement
trees in anticipation of mortality from a pest like emerald

ash borer is also a good strategy for age diversification.

Select Trees that will Succeed in Present and Future Condi-
tions: To further ensure the resilience of your urban forest
to more extreme climate conditions, the natural tolerance
levels of each tree species should be considered. Tree spe-
cies that grow in a wide variety of conditions will most
likely perform better than tree species that grow in a nar-
row range of conditions. Also, tree species located at the
northern extent of their distribution are more likely to suc-
ceed than those located at the southern extent of their dis-
tribution. Tree species can also be selected for their toler-
ance to predicted climate change conditions at certain ur-
ban sites. For example, planting a tree species that is toler-
ant to flooding at a site predicted to experience more flood
conditions. All dead and dying trees in the urban forest

should be replaced with climate change resilient species
rather than trees that are likely to do poorly in future cli-
mate conditions. Climate models that predict future tree
species distribution and adaptability are available to assist
municipalities in choosing the best trees to sustain the ur-
ban forest. A good source for these models is the climate
change atlas on the USDA Forest Service website.?5) An-
other good source for finding climate adaptable tree spe-
cies can be found in a study by Potter, Crane, and Har-

grove. 49

Invasive Pest & Pathogen Resilience

Vulnerability to Pest and Pathogens: In a study by Potter
et al.“9, utilizing knowledge provided by experts in the
U.S. Forest Service, species vulnerability to forest pest and
pathogens was determined by considering the severity of
each tree species major pests or pathogens, its sensitivity to
these pests or pathogens and its ability to adapt to these
pests or pathogens. Each tree species was then placed into
a group according to its vulnerability to current pests and
pathogens. New York tree species that were rated as hav-
ing high insect and disease threat severity were white ash,
green ash, black ash, eastern hemlock, and butternut. The
following paragraphs will address these species and op-
tions to consider in your municipality. For information
concerning the vulnerability ratings of other tree species,
please see the link to the paper by Potter et al. at the bot-
tom of the page.

Ash Trees and Emerald Ash Borer: The Emerald Ash Borer
is a wood boring pest native to China, Mongolia, North
Korea, South Korea, Japan, Taiwan, and the Russian Far
East and was first discovered in the U.S. in southeastern
Michigan in 2002. Since then, it has been found in 35
states, including New York, and has caused the destruction

of tens of millions of ash trees.

11
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Adult beetles lay eggs in the bark which then hatch and
feed on the vascular tissue within the bark of the tree, lead-
ing to the eventual death of the tree.” Signs and symp-
toms of the infestation includes: D-shaped holes on bark, S
-shaped larval galleries under bark, dieback, yellowing,
and browning of leaves, increased woodpecker activity,

and "blonding" or large strips of bark falling oft.“® Cur-

Photo Credits: (left-right, top-bottom), emerald ash borer adult and
larva, David Cappaert, Bugwood.org . EAB larval tunnels, Geoft

McVey Forest Manager. Tree bark blonding, Mark Whitmore-Cornell.

rent options to managing for Emerald Ash Borer include
chemical treatment, tree removal, and doing nothing.
There are circumstances where all these options could be
applied and are addressed as follows:

Chemical Treatment: This is an option for ash trees that
have special significance to the community. There are sev-

eral chemical treatment options available to protect ash

trees from EAB, but the success of treatments depends on
multiple factors such as the time of year, proper applica-
tion method, health of the tree, and the EAB infestation
density.“? These treatments can be expensive and vary in
effectiveness®® and will require reapplication. A good re-
source for chemical treatment options can be found on the

Emerald Ash Borer Information Network.(?

Tree Removal: This should be the option for trees that
would become hazardous if infested by EAB and are not of
special significance to the community. Trees are best cut
down prior to infestation since infested trees become very

brittle and difficult to remove safely.(s?

Do Nothing: In situations where the ash trees will not be-
come a hazard, infested ash trees may be left alone. These
trees may be monitored for resistance to EAB and if found
to be resistant, used as part of a breeding program that
could reintroduce ash trees to our rural and urban forests.
Municipalities interested in monitoring some of their ash
trees can contact the Ecological Research Institute, which
is actively gathering information concerning resistant ash
through its Monitoring and Managing Ash (MaMA) pro-

gram'(53)

EAB infested ash tree falls onto rc;éd',fphq__t‘o .;redlt: Brian Skinner, s

f)
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Eastern Hemlock and Hemlock Woolly Adelgid: Hem-
lock Woolly Adelgid (HWA) (Adelges tsugae) is a small
aphid-like insect native to Asia that is now threatening
eastern hemlock (Tsuga canadensis) and Carolina hemlock
(Tsuga caroliniana). Signs of infestation include white
woolly masses about one-quarter the size of a cotton swab
on the underside of branches at the base of needles, needle
loss and branch dieback, and gray-tinted needles, and lack
of new growth in the spring signified by the absence of
bright green needles at branch tips. HWA feed along the

base of the needles and can kill a tree in 4 to 10 years.5%

Current options to managing for hemlock woolly adelgid

Photo credits: (left-right, top-bottom), white woolly masses of HWA

on hemlock needles, tree crown thinning due to HWA, graying hem-

lock due to HWA, all photos credited to the NYS Hemlock Initiative.

include chemical treatment, tree removal, biological treat-
ment, and doing nothing. Each of these are addressed as

follows:

Chemical Treatment: Individual trees can be treated with
a systemic insecticide, but large groups of trees can be-
come cost prohibitive. Imidacloprid and Dinotefuran
have both been shown to have promising results. In com-
bination they can ensure that a hemlock tree is HWA free

for seven years 4.

Tree Removal: This should be the option for trees that
would become hazardous if infested by HWA and where
replacement would be preferred over chemical treatment.

Biological Treatment: Several HWA predators, includ-
ing beetles and silverflies, are being tested for effective-
ness in treating infested hemlocks on a large scale in New
York. While more research is needed to assess long-term
feasibility, studies have shown this to be a promising
method of controlling HWA ¢4,

4| Do Nothing: In situations where the hemlock trees will

not become a hazard, infested hemlock trees may be left
alone.

Dead hemlocks in the Pisgah National Forest in NC, photo cred-

it, Steve Norman-U.S. Forest Service.
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Butternut Canker Disease: Butternut Canker Disease was
first reported on butternut (Juglans cinerea) trees in Wis-
consin in 1967. It is caused by a fungus (Sirococcus clavi-
gignenti- juglandacearum) that is thought to be from out-
side of North America. Symptoms of butternut canker are
elongate, sunken areas that can be found throughout the
tree, but commonly appear along the main stem of the
tree. These cankers often have an inky black center and
whitish margins and merge when in great numbers, gir-
dling and killing the tree®%.

Butternut canker disease, photo credit: Tom Creswell, Purdue

University, Bugwood.org

Since the 1980s, there has been a 58% decline in the but-
ternut tree population across its U.S. range.*® There is cur-

rently no known treatment for this condition.”

Management recommendations suggested by Ostry, Miel-
ke, and Anderson®® are as follows:

e Retain trees with more than 70 percent live crown and
less than 20 percent of the combined circumference of

the stem and root flares affected by cankers.

e Harvest dead or declining trees for wood value or

maintain for their wildlife value.

e Retain trees free of cankers with at least 50 percent live
crown and growing among diseased trees. These trees
may be resistant and used for propagation by grafting

or future breeding.

As with hemlocks and ashes, all butternuts that are in de-
cline/dying that would become hazardous should be re-

moved.

Urban Forest Sustainability to Future Pests and Patho-
gens: Climate change is predicted to allow movement of
invasive pests and pathogens to areas that were once not
suitable for successful colonization and breeding.» This
will cause further stress and potential loss of ecosystem
services within the urban environment. One way to miti-
gate this threat is to plant a diversity of tree species. This
will decrease the chance that a single invasive species will
eliminate the ecosystems services provided by the urban
forest. Keeping age diversity also sustains the urban forest
by limiting the number of declining older trees that would
be more susceptible to invasive species “9. Another way to
mitigate the threat is to have an early detection/rapid re-
sponse team actively pursuing and eradicating invasive
species before they become a serious problem.® In some
cases, application of insecticide or fungicide may be ap-
plied to vulnerable tree species to ensure ecosystem ser-

vices are maintained “4
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Creating a pocket park provides social, economic, and
environmental benefits to areas that were previously serv-
ing no purpose. These parks require community involve-
ment to get established and keep maintained, but are

worth considering for any community.

Benefits of Pocket Parks

A pocket park is a small, usually % acre or less in size,
open space in an urban area which serves much of the
same function as a city park. These are often created in
vacant lots by community groups, private entities or foun-
dations for the benefit of the neighborhood.®’ They may
be used as event spaces, play areas, places to relax or meet
friends, or for lunch breaks. Some basic requirements in-
clude: 1) within 5-10 minutes walking distance 2) accessi-
ble by foot and bike 3) serve 500-100 people, and 4) at-
tempt to accommodate the needs of all the neighborhood.
©2 Each pocket park should also include enough diverse,
climate adaptable trees to eventually create a canopy in the
park. This will enhance the resiliency of the urban forest
in the wake of climate change and invasive species. The

benefits of these parks may include®':

e Improving the overall ecology of cities through de-
creased driving to bigger parks

e Reduced pollution, traffic, and consumption of re-
sources such as oil

L Renovation of run-down areas

Habitat for some animals, particularly birds

e Increased amount of permeable surface (reduce run-
off)

o Increased physical activity and lowered stress

¢ Reduction in criminal activity(¢?

e Increase in ecosystem services associated with trees in
the urban environment

The first step in creating a pocket park is to get the com-

munity commitment to creating it. This will require com-

munity discussion and agreement as to the expected bene-

fits.

with initiating and designing the park. A steering commit-

It will also require that the community is involved

tee should be created to establish clear roles and responsi-
bility for each person. This committee will need access to
all information, resources, and services required for the
project. Funding sources for the park may come from pri-
vate or public sources and will need to be considered for
short-term construction and long-term maintenance. Ser-
vices required will include water, mulch, fencing, and gar-
bage collection and will need to come from city or other
service providers. A community-based or community as-
sisting organization(s) should partner with this project to

ensure long-term support and resources when needed.®
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One way to increase urban forest sustainability is to get the
public involved in the community science, education and
outreach component of your program. Community sci-
ence (CS) is “the practice of public participation and col-
laboration in scientific research to increase scientific
knowledge”.®> Community science (CS) enables partici-
pants with the ability to explore their curiosity and con-
tribute their talents to science through a wide range of pro-

gramming.(¢®

To achieve a higher level of programmatic involvement,
CS programs may require a public outreach and education
campaign emphasizing the value of urban trees and urban
forest ecosystems to their community’s sustainability and
resiliency.®? This may be done through multiple media
outlets such as municipal websites, social media, newslet-
ters, or local television. Briefings and meetings should be
conducted with local organizations such as schools, non-
profits, and community groups. Participation in local
events through signage, presentations or displays can also
be effective at increasing community awareness of the pro-
gram. It is important to note that a lead contact should be
delegated for the public to work with to create a more

effective program.

As community scientists are recruited in your community,
participants would require an initial training on expecta-
tions and urban forest tasks, such as forest inventories,
pruning, planting, and invasive pest and pathogen pres-

ence/absence surveys.

Training methods and their effectiveness in your commu-
nity may vary but could include webinars, in-person clas-
ses or field-based workshops that are geared toward vary-
ing skill levels. Tasks performed by these volunteers
should be conducted, when possible, within their neigh-
borhoods and with their participation and consideration

beginning in the planning process.(¢>

Motivations of a participant’s involvement can vary and
their skills should be well understood. An individual’s in-
terest and participation may range from in-depth scientific
work or assisting in the recruitment of other volunteers,
conducting community outreach or by monitoring specific
areas through a “adopt-a-tree” type program. CS pro-
grams can help to reduce constraints that hinder the suc-
cess of an urban forestry program, which include local
knowledge, time and budget limitations, and personnel

capacity.

Community science may provide for a more successful
and sustainable urban forestry initiative, but extensive
effort should go into the initial development of the recruit-
ment, training and retention aspects of the program. By
developing a better understanding of the community’s
goal for a more sustainable and resilient urban forest, and
growing the program around that, the result is a higher
level of support and participation in the program.
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The New York State Urban and Community Forestry,
U&CF, Program®® is a partnership between DEC forestry
professionals, public and private individuals, and volun-
teer organizations who care about trees in urban settings.
It supports and assists communities in comprehensive
planning, management, and education to create healthy
urban and community forests to enhance the quality of life
for urban residents. Funding for this program is provided
in part by the State of New York and the U.S. Forest Ser-

vice.

The NYS Urban and Community Forestry Program pro-
vides technical assistance to communities through local
DEC Urban Foresters and ReLeaf volunteers. Additional
financial assistance is available from the State through
competitive cost-share grants. Technical assistance in-
cludes presentations, training workshops, brochures,
booklets, information on our website, and helpful links to
other U&CF related websites.

This reimbursement grant program focusses on partner-
ships, volunteers, community groups, professionals and
outreach and education because these are components of
strong and sustainable community forestry programs. Eli-
gible project categories include tree inventories, manage-
ment plans, tree planting, maintenance, and education

programming for those who care for community trees.

Grant funds are available from the NYS Environmental
Protection Fund and are managed and allocated by the
Department of Environmental Conservation (DEC). Grant
proposals are evaluated for cost effectiveness, projected
benefits, use of recommended standards in implementa-
tion, community outreach and education, local support,
and regional impact. Appropriate consideration is given to
under-served neighborhoods, as well as environmental
issues that could be addressed with green solutions. DEC
foresters can provide technical assistance to applicants and

assist with tree lists for planting grants.
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The following templates list the basic steps required in
creating an urban forest management plan and urban
forest preparedness plan. A detailed explanation for each
step can be found in the appropriate section of the guide.

Urban Forest Management Plan

e Calculate Percentage of Age Classes by DBH (0”-
8”, 9»_17»’ 18”-24”, > 24”)

3. Develop a Maintenance Plan for Hazardous Trees,

Pruning, Fertilization, etc.

4. Include Maintenance Costs in Annual Budget Re-

quest

Urban Forest Preparedness Plan

1. Conduct Tree Inventory

Include the following:

e Species (scientific name, family)

o Size (dbh, height, crown width)

¢ Condition (good, fair, poor or dead)
e Location (GPS coordinates)

e Presence of Dead Wood, Weak Forks, Cavities and
Over-Head Wires

¢ Management Needs (pruning or removal)

o Ifit Presents a Hazard to the Community (hazard tree)
2. Compile and Analyze Data

e Summarize Data into One Spreadsheet

» Create Map of Urban Forest (if possible)

o Calculate Urban Forest Diversity (10, 20, 30 Rule)

e Calculate Percentage of Native vs. Non-Native, Non-
Invasive (NN(NI)) vs. Non-Native, Invasive (NN(I))

Tree Species

1. Urban Forest Risk Assessment

A. Risk from Pests/Pathogens

1. Determine Pest/Pathogen Threats for each Tree

Species
2. Determine Management Options for each Threat
¢ Do Nothing
e Chemical Treatment
« Biological Treatment (if available)
o Tree Removal/Tree Replacement

o Combination Chemical Treatment/Biological

Treatment/Tree Removal

3. Determine Cost of Each Management Option for
Each Threat

4. Select Best Option for Your Community for Each
Threat
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1. Urban Forest Risk Assessment (continued)

B. Risk from Climate Change
1. Determine Climate Change Adaptability for Each

Tree Species
2. Determine Management Option for Each Threat

¢ Do Nothing (same management practice/tree

selection)

¢ Remove Dying/Dead/Poor Condition Trees and
replace with Climate Change Adaptable Tree Spe-

cies

3. Determine Cost of Each Management Option for
Each Threat

4. Select Best Option for Your Community for Each
Threat

C. Integrate Risk Plan into Annual Budget Request
1. Prioritize your Risks According to Their Likelihood

2. Account for the Greatest Risks in Your Annual

Budget Request

2. Urban Forest Health

A. Create Yearly Planting Plan That:

Increases Tree Species Diversity

Includes Climate Adaptable Trees

Increase Age Class Diversity

Avoids Planting Trees with Known Invasive Pests

or Pathogens (i.e. eastern hemlock, ash trees)

e Plants Native Tree Species When Possible
(Increases Food and Habitat for Native Wildlife)

B. Include Planting Requirements in Your Annual Budg-
et Request

C. Recalculate Diversity, Native/NN(NI)/NN(I), and
Age Class Percentages During Each Inventory
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Table A: Native Tree Suitability

Scientific Name Common Mame Soil Salt Tolerance Salt Spray Tolerance Shade Tolerance DroughtTolerance pHrange Hardiness Zone
Acer rubrum red maple 5 5 Intermediate Medium 4773 3-9
Acer saccharum sugar maple 5to M 5 Tolerant Medium 3.7-78 3-8
Amelanchier arborea common serviceberry 5 5toM Tolerant Low 4875 4-9
Amelanchier canadensis Canadian serviceberry 5to M 5toM Intermediate Low 5.5t0 7.5 4-8
Amelanchier laevis shadbush 5 StoM Tolerant Medium 4.8-7.0 4-B
Betula alleghaniensis yellow birch 5to M 5 Intermediate Medium 4.0-8.0 3-7
Betula lenta sweet birch 5 to M 5 Intolerant Medium 3.66.8 3-7
Betula nigra river birch 5 to M 5 Intolerant Low 3.0-65 4-9
Betula papyrifera paper birch 5 to M 5 Intolerant Low 4.3-74 2-6
Betula populifolia gray birch 5 to M T Intermediate Medium 3.5-6.5 3-6
Carpinus caroliniana American hornbeam 5 5 Tolerant Low 4.0-74 3-a
Carya cordiformis bitternut hickory 5 5 Intolerant High 4874 4-9
Carya glabra pignut hickary 5 5 Intermediate High 4873 4-9
Carya ovata shagbark hickory 5 5 Intermediate Medium 4.0-73 4-8
Celtis occidentalis hackberry 5to M 5toM Tolerant High 6.0-7.8 2-9
Diospyrosvirginiana Common persimmaon 5 StoM Tolerant Medium 4.7-75 4-9
Gymnocladus dioicus Kentucky coffeetree Mto T Mto T Intolerant Medium 6.0-8.0 3-B
llex opaca American holly Mto T T Tolerant Medium 4570 5-9
Juglans nigra black walnut 5 to M S5toM Intolerant Low 4682 4-9
Juniperus virginiana eastern redcedar Mto T S5toM Intermediate High 4.7-B0 2-9
Liquidam bar styraciflua sweetgum 5 to M S5toM Intolerant Low 4570 5-9
Liriodendron tulipifera yellow poplar 5 5 Intolerant Low 4.5-6.5 4-9
Magnolia acuminata cucumber tree 5 5 Intermediate Mone 5.2-7.0 3-8
Magnaoliavirginiana narthern sweethay 5 5 Intermediate Mone 5.0-69 5-10
Nyssa sylvatica blackgum M M Tolerant Low 4560 39
Ostrya virginiana eastern hop hornbeam 5 5 Tolerant Medium 4.2-76 39
Picea glauca white spruce 5to M 5toM Intermediate High 40-82 2-6
Pinus rigida pitch pine 5 5% Intolerant Medium 3551 4-7
Pinus strobus white pine 5 5 Intermediate None 4.0-65 3-8
Platanus occidentalis American sycamore 5 5toM Intermediate Low 4965 4-9
Prunus seroti na black cherry Mto T 5to M Intolerant Medium 4075 3-a
Prunusvirginiana chokecherry T M Intolerant Medium 5.2-B4 2-7
Quercus alba white oak Mto T StoM Intermediate Medium 4,568 3-9
Quercus bicolor swamp white oak 5to M 5toM Intermediate Low 4.3-65 3-8
Quercus coccinea scarl et oak ™ 5 Intolerant Medium 4.5-6.9 4-9
Quercus macrocarpa buroak Mto T 5 Intermediate High 4.5-75 3-8
Quercus muehlenbergii chinkapin oak 5 5 Intolerant High 5.0-8.0 5-7
Quercus palustris pin oak 5 5to M Intolerant Low 4. 565 4-8
Quercus rubra red oak Mto T 5 Intermediate Low 4373 1-8
Quercus velutina black oak 5 5 Intermediate Low 4565 3-9
Saszafras albidum sassafras 5F T* Intolerant High 4573 4-9
Thuja occidentalis narthern white cedar M S5toM Intermediate Low 5.2-7.0 -7
Tiliaamericana baszwood 5 5 Tolerant Low 4575 2-B

*based on one report
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URBAN FOREST SUSTAINABILITY

This guide is designed to help our communities sustain
their urban forests by encouraging the following
strategies: increased tree species diversity, planting
climate adaptable trees, implementing proper pest
management, planting the right trees in the right places,
and selecting native rather than non-native tree species.

Guide Features:

Conducting a Tree Inventory
Completing an Urban Forest Risk Assessment
Maintaining Forest Health
Developing an Urban Forest Preparedness Plan

SLELO PRISM
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269 Ouderkirk Road
Pulaski, NY 13142

www.sleloinvasives.org/urbanforest
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