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The goal of this assessment is to give an overview of tree canopy in Jonesborough, why it’s
important, and why it’s worth protecting, managing, and maintaining. This assessment is broken up
into three sections with an introduction, data assessment, and recommendations. The introduction
discusses prior land use and town history, the benefits trees provide, why canopy is important, and
an explanation of land use types. The data assessment section will discuss how the area was
examined, the iTree data, GIS maps and data, and land use observations. Finally, the
recommendation section will give potential steps and guidance on areas of concern and how to
maintain tree canopy into the future. Although establishing current tree canopy is important, this
assessment should be viewed as a first step toward urban tree management. Using this
assessment to guide and promote continued tree management will provide the best long-term
benefits and ties into full circle management. Full circle management encompasses evaluating,
planning, planting, maintaining, managing, and utilizing trees. Canopy assessment is the first step
in this process and should be followed by more rigorous tree inventories, expanded planting efforts,
managing and maintaining trees, preparing for natural disasters, and finally utilizing your trees to
their highest purpose. Trees are vital to our communities as they provide countless benefits and
services. Proper management of your trees will have long lasting impacts that keep our cities,
towns, and communities comfortable, enjoyable, and safe places to live!




History and Land Use

Before discussing the modern history of the Town of Jonesborough, itis important to
discuss those that came before. A look into the pre-colonization history of this region
shows how the Cherokee, Chickasaw, and Choctaw peoples lived, managed, and
transformed the land. These peoples farmed and managed the land extensively through
agriculture, foraging, and settlement. This reliance on agricultural production is thought to
have started in North America around 1000BCE. Although agriculture become a large part
of Native American life, the scale of farming would be considered small compared to
today’s standards. Cherokee, for example, often used small patches of cleared land to
grow crops for their immediate family or village. These patches had a wide diversity of
native plants holding conservation and integration into the landscape as core values.
Native Americans used a wide variety of plant and animal materials to make clothing,
tools, jewelry, and everyday household items. Prescribed fires were not uncommon with
the intent to revitalize the land and create room for new plants to grow and thrive. These
impacts on the land could be seen up till the time of colonization with early settlers often
using the cleared cropland that the Native Americans left behind. In the area of
Jonesborough in particular early settlers from the Watauga Association heavily relied on
these pre-established crop and farmland locations to grow their crops. These and other
locations would be heavily cleared and expanded to better suit European farm practices in
the coming years. The presence and influence of the Native American peoples on these
first settlers cannot be understated and many of these impacts can be seen into modern
day.

An Artists Depiction of Cherokee Farmers

The Town of Jonesborough has a deep and rich history connecting back to the first
European settlers in this area. Founded in 1779, seventeen years before the establishment
of Tennessee itself, Jonesborough was the frontiers’ economic and social center for much
of what would be later East Tennessee. The Town was first established by the Watauga
Association, an organization of settlers who negotiated directly with the Cherokee peoples




to lease the land. Comprising initially of trappers and hunters the settlers quickly began to
farm small tracts of land that were left cleared by the Cherokee people. These settlers
would establish what is sometimes referred to as the Republic of Watauga. A constitutional
republic which would sow the seed for much of the idealism that would bring about the
American Revolution. Although it failed in only a few years, this is likely the first instance of
European settlers attempts to form a sovereign state separate from the British Crown.
Jonesborough would officially be established as the county seat of Washington County in
the 1777 Act of North Carolina. This would be the first county established west of the
mountains and a large step in pushing the frontier ever westward. In 1784 there would be
an attempt by the region to succeed from South Carolina and establish the State of
Franklin. Although the State of Franklin dissolved in 1790, it would create the seed that
would eventually lead to the establishment of the State of Tennessee. The settlers in this
area were proudly independent, echoing much of the sentiment felt across the nation
during these years. As a result, Jonesborough and the surrounding area remained a
backbone of the region and up to present day. Although Jonesborough itself has not
expanded greatly in population, as in some of the surrounding regions, the Town of
Jonesborough’s influence and heritage can be felt across all the communities in East
Tennessee.

Mainstreet, Town of Jonesborough




The Town of Jonesborough is home to many historic buildings dating back to the
early days of Tennessee. The Tennessee Historical Commission performed a survey of
Jonesborough in 1969 and established 72 buildings for preservation. Many of the oldest of
these buildings were built in the federal style, a style calling back to some of the earliest
days in our country. Buildings under this style include the Chester Inn builtin 1797, the
Sister’s Row builtin 1821, and the Green’s Mansion builtin 1815.
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Chester Inn, Town of Jonesborough Sister’s Row, Town of Jonesborough

Greek Revival was a style that followed the federal style with significant buildings of note in
Jonesborough being the Baptist church at 201 E. Main Street built in 1840, the Methodist
church at 211 W. Main Street built in 1845, the February Hillhome built in 1832, and the
Cunningham House built in 1840. i

Cunningham House, Town of Jonesborough February Hill, Town of Jonesborough




More modern buildings of note are the Washington County Courthouse built in
1913, and the Academy Hill School built in 1926. These large buildings follow the classical
revival style and showcase Jonesborough’s transition into the 20" century. These large
structures were built during a time of expansion in Washington county and the surrounding
areas. Although many of these surrounding areas have seen extensive growth,
Jonesborough saw a population peak around the start of the 20'" century where it has
maintained these population numbers to this day.

Washington County Courthouse and the Academy Hill School, Town of Jonesborough

History and land use changes play a key role in shaping our modern urban
landscape. As farming became the common profession land was cleared of existing forests
to make way for fields, homes, and barnyards. Although not as ubiquitous, this lifestyle has
survived to modern day with much of the surrounding farmland being preserved. Much of
what was cleared in those early days of settlement is still cleared up to current day. The
impact that these early farmers had on the cultures and communities that developed
cannot be understated. The layout for the Town of Jonesborough can trace its roots back to
these early settlers and to the Native Americans that called this region home before them.
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Benefits of Trees

Trees provide countless benefits for the environment, wildlife, human health, and
social well-being. They save us money through shade and cooling while providing lumber
for long-lasting wood products. Trees act as both the backbone of our natural environment
and as the cornerstone of our communities. Trees increase property values and make
towns and neighborhoods attractive to prospective businesses and homebuyers alike.
Trees capture atmospheric CO2, lowering green-house gas emissions while
simultaneously providing the oxygen we breath. They filter our water, making it clean and
safe while also preventing erosion and holding the soil together. Each tree in your
community is home to thousands of insects, birds, and small mammals. These creatures
rely on trees for a source of food, safety from predators, and shelter from the elements.
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Trees protect our homes and
property by adding structure to
the soil. The deep and strong
roots of trees stabilize the soil
and prevent erosion during rain
and flood events!

Trees absorb the carbon
dioxide ’
that we breath out and ’
transform it into the oxygen
we can breathe! Trees also
take up dangerous airborne
chemicals and particles,
cleaning the air that we
breathe and helping us stay
strong and healthy!

Trees provide shade and
keep
the sun’s harmful rays away
while enjoying the
outdoors! This shade also
cools structures, lowering
electricity bills during the
summer!

Trees provide an abundance of food * Q\,
for birds and animals! Trees are also (Q/' *
homes for these animals offering =

protection and safety! & ‘ '

The Benefits of Trees! TN U&CF Infographic




The shade and cooling effects of trees in urban areas cannot be emphasized
enough. Urban Heat Island (UHI) is a term used to describe the increased temperatures
across the urban landscape. This increase in temperature is caused by multiple
compounding factors including car exhaust, heating homes and offices, industrial
processes, and the abundance of impervious surfaces such as concrete and asphalt. Trees
act as a barrier to the sun, soaking up heat and acting as a sun umbrella for our urban
areas, lowing the UHI effect. Additionally, dark surfaces such as roads and structures
absorb the heat of the sun, releasing over the course of the day. This forms a sort of bubble
or “island” in which urban heat is created by compounding interactions between dark
buildings and roads, lack of canopy cover, and heat emissions from vehicles and
machinery. The more trees we have intercepting the heat from the sun the cooler our urban
environments become!
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Urban Heat Island Effect Shown Across Urban, Suburban, and Rural Landscape

Communities with parks, greenways, and natural areas are more enjoyable and
interesting places to live. People want to live in communities with an abundance of easy to
access green spaces. Plants provide a sense of serenity and connection to nature thatisn’t
found in modern constructed environments. This connection isn’t purely theoretical as
many studies have shown that green spaces and trees lower the risk of disease and
improve health outcomes. Additionally, green space has been shown to reduce the level of
crime in cities. This phenomenon is not completely understood but it likely connects back
to trees and green spaces lowering anxiety and stress levels. Green space provides a place
for people to congregate and helps foster connections between neighbors and the greater



community. People with easy access to green space, particularly canopy cover, are more
likely to spend recreational time outdoors. Whether this be as simple as taking a walk down
the street or picnicking in a nearby park, people use and enjoy green space.

Fa.mily V\Elking th‘(; Persimmon Ridge Bo;rdwalk in Jonesborough

Trees provide a great tool for combatting climate change through storage of carbon.
As a step in photosynthesis trees uptake carbon dioxide, releasing oxygen back into the
atmosphere and storing glucose. This glucose is used to create all parts of the tree such as
leaves, branches, wood, and bark. Old wood, often referred to as heartwood, is biologically
inert wood that functions as a rigid support for the living parts of the tree such as the
cambium, branches, and leaves. This wood is carbon rich, with the tree storing this carbon
for the entirety of its lifespan. Additionally, wood products store carbon for the lifespan of
their use up until the product is either landfilled or disposed of. This carbon storage makes
trees and wood products excellent tools in offsetting emissions. Planting new trees and
fully utilizing them when they near the end of their lifespan are key aspects to successfully
combatting climate change.

Water filtration and stormwater control are additional benefits provided by trees.
The roots of trees grow deep, anchoring the soil and filtering water. Trees keep our

waterways clean by absorbing toxic chemicals and pollution while also acting as physical




filters stopping large trash and debris. Trees provide soil anchoring which is essential for
soil stability during severe storm and flood events. As seen with hurricane Helene, soil
stabilization is a key aspect when preparing for and mitigating severe weather events.
Mudslides, rockslides, and bank erosion are costly and damaging events that can take

years for communities to recover from.
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Racoon Climbing a Tree in a City Park
Urban trees are extremely important as they provide habitat to our urban dwelling
insects, birds, and small mammals. An individual city tree can provide extensive habitat,
providing refuge to urban dwelling critters. Without pockets of trees and green space our
urban landscape would become an ecological desert devoid of both plant and animal life.
As with trees, animals and insects bring joy and beauty to our urban landscapes. A city
without butterflies, birds, bees, or small mammals would be a depressing place to live.
Another benefit urban trees provide is as a corridor for insects, birds, and mammals to
travel. These urban tree corridors link larger expanses of forest and natural habitat and
provide a resting location as wildlife migrate. In ecological terms a single urban tree is
proportionally more valuable than a single tree located in a forest as the scarcity of urban
trees increase wildlife reliance. Establishing wilderness areas inside your cities and
communities can have an outsized positive impact for our native wildlife.



Importance of Canopy

Examining your current tree canopy is the first step in urban forest management.
Although a city-wide canopy assessment is not necessary, it provides a larger picture of
your community tree resources. Communities may already prioritize areas of limited or low
tree coverage, but a full canopy assessment can be used as an additional tool for
designating these areas. Canopy in urban areas provides benefits beyond the general
ecosystem services stated above. When a large and healthy tree is established next to
parks, homes, or walking paths they act as a barrier between us and potentially harmful
sun exposure. Beyond this they also provide a sense of calm serenity that has been shown
to lower stress levels and improve health outcomes. Maintaining and establishing new tree
canopy should be a goal of any community with a focus on livability and sustainability.
Communities need to be continually maintaining mature trees and planting new trees to
replace those lost through age, storm events, and new development.

Tree Canopy Over an Urban Soccer Field (artist render

There are some limitations when examining tree canopy coverage in the urban
environment. These can include difficulties in distinguishing between size of individual
trees, species of tree, health of canopy, and seasonality of visual coverage. When
establishing tree canopy, any green part of a tree is classified as canopy. A canopy point on
a large white oak and multiple red maples would be calculated as the same canopy area.
When looking at shade, stormwater mitigation, carbon storage, and wildlife habitat the
single large white oak provides significantly more benefits. Non-natives provide much less
value both in terms of ecosystem services and management costs. Non-native trees are

prone to weak branch connections leading to higher risk of fallen limbs and branches
during storm events. Additionally, non-native trees don’t provide the habitat for our native
insects, birds, and small mammals like our native tree species do. This is a limitation to




using satellite imagery and shows the importance of on the ground measurements to fully
capture a community’s tree resources.

DiVersity in\-Urban Trees, Nashville’s Centennial Park

Tree species diversity and health are important aspects when discussing urban
canopy coverage. An urban landscape comprised mostly of one or two species of trees is
more susceptible to canopy loss. This is due to the spread of pests and disease that often
target singular tree species or families. A recent example would be the introduction of the
emerald ash borer (EAB). Previously, ash trees were common city trees planted for their
resilience, large shade branches, and quick growth. As EAB was introduced to the U.S.
many cities found their ash trees dying at alarming rates. This led to some cities losing a
large percentage of their tree canopy in only a handful of years. Species diversity increases
resilience and allows cities and communities to more effectively respond to pests and
diseases. If a threatened tree species only makes up a small percentage of a city or
communities' canopy, then both treatment and replanting efforts become easier. A good
baseline for species diversity in Tennessee cities and communities would be to keep any
single tree species at less than 10% of the total species represented. This should be viewed
as a baseline and decreasing this percentage will only increase your cities resilience to

pests and disease.




Land Use Types

Understanding the common definitions of land coverage types will help add clarity
to this survey and other geospatial studies using cover type designations. These
designations give a large-scale view of your current community natural resources. The land
use types designated by i-Tree Canopy include grass/herbaceous, impervious buildings,
impervious other, impervious road, soil/bare ground, tree/shrub, and water. Although these
desighations may change from study to study or tool to tool, the basic layout will be similar.
The goal of land use designations is to gain the clearest picture possible of a community's
natural resources viewable from aerial imagery.

Grass/Herbaceous
Impervious Buildings
Impervious Other
Impervious Road
Soil/Bare Ground
Tree/Shrub

Water

i-Tree Canopy basic land use types

Grass and herbaceous is defined as any green plant covering that can be distinguished
from dirt or bare soil and is not tall enough for a shrub or small tree. Impervious is a term
used to denote any material that is not permeable or does not allow liquid (e.g., water) to
pass through. This designation is extremely important for city planning and urban forestry
as impervious surfaces do not allow for rain to penetrate naturally into the soil. A city with
too many impervious surfaces will be more susceptible to flooding during extreme weather
events. Impervious buildings are any point that lands directly on the roof, overhang, or part
of a built structure. If the point lands beside a building on a patio for example, that would
be designated as impervious other. Driveways and other paved surfaces, such as parking
lots, would be classified under this impervious other designation. Impervious road is any
public access road that cars, trucks, or any other motorized vehicle travels on. Tree and
shrub are classified as any other vegetation that is too tall to be classified as grass and
herbaceous. Forests, single trees, and groups of large shrubs would fall under this
classification. Additionally, it can be difficult to distinguish between a large shrub and a
small tree when utilizing aerial imagery only. Water is classified as any open body of water
that can be seen from aerial imagery. Pools and man-made bodies of water were not

classified as they would have an impervious liner or bedding.




Canopy Assessment Overview

For this assessment, the free i-Tree Canopy tool by i-Tree software was used to
establish canopy coverage while ArcGIS was used for mapping. The tools thati-Tree
provides are widely used across urban forestry, resource management, and landscape
design. These tools provide a free option for students, teachers, municipalities, and
landowners to help understand and better manage their trees. i-Tree Canopy works by
using map and satellite data combined with census and ecosystem services research
through the U.S. Forest Service to designate land use types. The land use designations are
done by hand with the i-Tree tool generating random “plot locations” to be classified by the
user. For this assessment, land use types of canopy/shrub, grass/herbaceous, water,
soil/bare ground, impervious building, impervious road, and impervious other were
selected in i-Tree Canopy. These types can be changed in the i-Tree Canopy tool to better fit
a geographical area. An example of applying land use designations for tree canopy is

shown below.
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Classifying tree canopy can be difficult depending on the clarity and definition of the
satellite imagery. Individual interpretation can lead to disagreements on where canopy
starts and ends. This can cause some disparities between assessments and the individual
performing the survey. However, these disparities become less prevalent when large

numbers of plot locations and survey points are used. For this survey, 400 points were
assigned for each of the four regions across Jonesborough. i-Tree assigns the range in error
for 400 plot locations at between 1% and 3% depending on the specific cover type. An
example of this is that if canopy cover was classified at 24% but had a +/-1.2% error then
the actual canopy percentage would likely fall between 22.8% and 25.2% canopy cover.

Issues can arise with the other cover types just as easily as with canopy cover. It can
be difficult to distinguish between sparse grass cover and bare ground for example. The
example below could clearly be seen as grass but what about the small patches of brown
to the left? An argument could be made that the area to the left could be mostly bare
ground with a small amount of grass coverage. Although this error is likely small it shows
the importance of in the field surveys to gain a clearer picture of your natural resources.
Additionally, satellite surveys like this do not distinguish between native and planted
grasses. A native grassland in your city would be worth protecting due to its’ cultural and
ecological value to your community. Distinguishing between the specifics within a cover
type can be difficult when only utilizing satellite imagery.
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City boundaries are another constraint that don’t always align with what we
perceive to be a town, city, or community. This survey only looked at land inside the city
limits of Jonesborough, leaving some clearly connected communities out. Similar issues
arise when looking at census tract data, as with treecanopy.us, and no one solution is
perfect. For this survey, Jonesborough was split into four regions designated as northeast,
southeast, northwest, and southwest. These regions and survey locations can be seenin

the maps below.
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Tree Canopy Results

The tree canopy assessment results can be broken down into two sections, the i-
Tree Canopy ecosystem services results and GIS Land Cover mapping. The i-Tree Canopy
results utilize Forest Service and census data to calculate the amount of ecosystem
services and establish a monetary value. This data calculates coverage percentages and
connects those to regional data on ecosystem services provided. The air quality benefits
include removal of carbon monoxide, nitrogen dioxide, ozone, sulfur dioxide, particulate
matter both >2.5 and <2.5 microns, and sequestered carbon. Additionally, values are
calculated for hydrological services such as avoided runoff, evaporation, interception,
transpiration, and potential for both evaporation and evapotranspiration. The i-Tree survey
breaks Jonesborough down into four sections classified as northeast, southeast,
northwest, and southwest. The land cover mapping was done using April 2021 NAIP
imagery obtained through the U.S. Geological Survey (USGS). The imagery has a spatial
resolution of 60 centimeters and was preprocessed in ArcGIS Pro through mosaicking,
clipping to the town boundary, and reprojection to ensure spatial accuracy. A supervised
classification method was applied to categorize land into five distinct classes: water,
developed, barren, forest, and low vegetation (shrubs and grasslands). Following
classification, the total area of each land cover class was calculated, and the proportion of
each class was expressed as a percentage of the total land area within the municipal

boundary. j Land Cover 2021: Jonesborough, Tennessee
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The results for the Land Cover mapping utilizing NAIP imagery shows a high canopy

coverage of 42.1% across Jonesborough. This is a difference of nearly 9% when compared
to the i-Tree canopy data. Both the i-Tree mapping and NAIP Land Cover mapping are higher
than other tools such as TreeCanopy.US that puts the canopy coverage at ~30% across
Jonesborough. These discrepancies could be due to survey error, time of year of imagery
(the NAIP imagery was taken in April), or differences in what each tool categorizes as
canopy. Itis likely that the actual tree canopy falls somewhere in the middle at ~35%
across the entire Town of Jonesborough.

The NAIP land cover map does a good job of distinguishing what regions of
Jonesborough are most heavily developed. Areas along E. Jackson Blvd, W. Jackson Blvd,
and W. Main Street show the heaviest development and encompass downtown and
surrounding commercial properties. The low vegetation lines up well with the i-Tree canopy
assessment, showing the regions of farmland and fields. These farm tracts are clearly
visible and show the highest density in the middle-north and south-western sections of the
town. The NAIP imagery does tend to overestimate low vegetation which can be seen in
industrialized/developing areas along N Cherokee Street and Skyline Dr., South of New
Hope Road, and along Boones Creek Rd. These areas are under development and would
more clearly be defined as developed under the NAIP Land Cover classifications.

For the i-Tree Canopy data percentages of land cover and ecosystem services were
calculated for 4 regions across Jonesborough. The average canopy coverage across the
entire town was 33.25% (+/-2.4%). This equates to approximately 1,122 acres of tree
canopy across Jonesborough. The area with the most canopy coverage was in the
southwestern part of the city at 38.85% (+/-2.4) with the least in the northeast at 26% (+/-
2.2). Grass and herbaceous took up the largest coverage area at 38.52% (+/-2.4) and
approximately 1275 acres. The total percentage of impervious surface across the entire
town was 20.70% (+/-2.0) with the highest at 24.5% (+/-2.0) in the northeast and southeast
sections of town. This equates to approximately 669 acres of impervious surface across
Jonesborough. The land cover for the northeast section of Jonesborough shows that most
of the land is either tree/shrub or grass/herbaceous. More details on land cover

percentages are shown for the four areas of Jonesborough below.




The land cover for the northeast region of Jonesborough shows a higher percentage
of soil/bare ground at 13.75% (+/-1.72%) as well as the lowest tree canopy coverage at 26%
(+/-2.2%). Additionally, this region had one of the highest percentages of impervious
surface at 24.5% (+/-1.39%). This is likely due to this area having multiple large new
developments. This development can be seen along bird eye view, mountain creek CT,
meadow creek lane, and lda sue drive. The development in this area was extensive and
removed almost all the trees and grass coverage leaving bare ground. Although this
development will likely start reseeding grasses it may be beneficial to target plantings in
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The northwestern region of Jonesborough showed an average canopy and grass coverage of
32% (+/-2.3%) and 43.25% (+/-2.5%) respectively. This region of town has one of the lowest
percentages of impervious surfaces at 17% (+/-1.14%), likely due to the lower presence of

developmentin this area.
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For the southeastern region of town, we see the same high impervious surfaces as the
northeastern region at 24.5% (+/-1.41%) without the increase in soil/bare ground seen in
the northeast region. This makes sense as this area encompasses much of downtown
Jonesborough and surrounding neighborhoods. Additionally, this was the only section of
town that had a higher percentage of tree/shrub at 36.50% (+/-2.41%) than
grass/herbaceous at 34.25% (+/-2.37%).
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Finally, the southwestern part of Jonesborough we see the highest canopy percentage at
38.85% (+/- 2.44%) and a grass/herbaceous percentage of 40.85% (+/-2.46%). It showed
the lowest soil/bare ground percentage at 3.26% (+/- .89%) and the lowest impervious

surface amount of 16.79% (+/-1.22%). Land Cover
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The results for the ecosystem services section of the i-Tree Canopy assessment
estimate the amount of economic value and services provided to Jonesborough. |-Tree
uses forest service and socioeconomic census data to extrapolate the value of these
services down to the county level. Washington county will have different values for
ecosystem services when compared to surrounding counties such as Greene or Sullivan.
These values show what economic value the trees across Jonesborough provide to the
town, people, and environment.

Looking at carbon stored in trees is an important and valuable aspect when
considering ecosystem services provided by trees. Due to this benefit, we can assign a
value to the carbon stored in a tree over its lifetime. This value for the i-Tree canopy tool is
estimated using U.S. Forest Service research on regional carbon markets. The total carbon
stored annually in trees across Jonesborough equates to nearly 40,000 tons. This annual
stored carbon has an estimated value of $693,000 or $17.33 per ton of carbon. The total
value for carbon stored in all trees across Jonesborough is estimated to have a value of
over 16 million dollars. Graphs for carbon sequestered annually and total value of carbon

across the four regions of Jonesborough are shown below.
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The most economically valuable services provided by community trees include
removal of ozone, air particulates, and avoided runoff. Other important services include
removal of nitrogen dioxide, sulfur dioxide, evaporation, transpiration, and water
interception. The total annual value of these ecosystem services across Jonesborough
equates to just over $185,000. Avoided runoff is the largest benefit at over $74,000 with
particulate and ozone removal at $73,000 and $35,000 respectively. These ecosystem
services are visualized in the pie chart below.

Annual Ecosystem Services Value (USD)
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Annual Ecosystem Services Provided by Trees in Jonesborough

These services are vital for our ability to adapt and combat climate change while
additionally making our parks, homes, and communities more enjoyable places to live.
Carbon sequestered annually is significant, but most of the carbon value comes from the
mature trees present across much of Jonesborough. Carbon stored across the trees in
Jonesborough shows the importance of conserving and protecting our urban forests.
Additionally, other ecosystem services provided such as avoided runoff and air quality
cannot be overstated. Trees do an amazing job of mitigating and controlling for stormwater
during severe weather events. City stormwater infrastructure is extremely expensive, hard
to maintain, and prone to getting overwhelmed during extreme events. Trees are a cheap
and effective way of bolstering a community’s resilience to extreme weather events.
Additionally, the benefits trees provide to air quality in urban environments is important for
both health and comfort. Cities, towns, and communities are often directly impacted by
increased car exhaust, manufacturing emissions, and other air quality issues. Trees act as
a filter for these harmful particulates, passively cleaning the air that we breath. Expanding
and maintaining your urban forest helps mitigate these risks while providing all the other

services that we have discussed.




Tree Canopy Goals

There are multiple ways of thinking about and utilizing your canopy assessment
data. Many cities and towns use canopy assessments as a way of establishing where they
are currently at to guide future tree projects in their communities. This can take the form of
city-wide canopy percentage goals in which a city or town makes a statement such as “We
will raise canopy coverage by x percent over x number of years”. Although this type of
canopy goal can be a successful in increasing overall canopy it isn’t the best way. Canopy
assessments alone shouldn’t be used as the only tool but be added to a community’s
toolbox to help make better decisions regarding trees and green spaces. Utilizing canopy
assessments, demographic data, and in the field observations to establish goals will lead
to the best long-term outcomes for your community. Any successful city-wide canopy goal
should consider not only city owned trees but all trees within the city limits, whether they
be private, commercial, or public.

Narrowing in on development, for example, can have large positive impacts to
conserving your communities canopy coverage. New development is one of the leading
causes of canopy loss across our state. Although a small amount of this canopy may be
replaced by new plantings it does not make up for the services provided by the existing
mature trees. It is often cheaper for new development to fully clear an area rather than
work around existing trees or green spaces. Cities can choose between several options on
how to address loss of canopy due to new development. The first is do nothing, this leaves
the recovery of canopy entirely on the developers and the future residents of that area. The
second is implementing plantings in other areas around the city. This can be successful if
done proactively but may be difficult as the cost is put entirely on the city itself. The third is
develop ordinances that require developers pay for the cost of removed trees or plant new
trees to replace those cut down. This option helps to conserve tree humbers, but you lose
many services that the mature trees provided. The fourth is to require new developments to
conserve a given number of mature trees. This is the best option for conserving canopy but
puts more of the cost and requires greater effort on the part of the developer.

A simple tree canopy goal is better than no goal at all. General goals can be helpful
to get people on board with the idea of bettering a community's tree canopy. Early on, for
example, goals can be simple and straightforward with the intention of expanding goals as
projects and efforts develop. Itis also good to set easy and achievable goals at the start to
capture early wins and inspire future action. This is especially important when looking at
community engagement as frequent and impactful successes can keep attention and

encourage further efforts. More expansive and long-term goals can be established for the




city and community level once an understanding of what is needed is more fully

understood. Canopy goals are an important aspect of any community tree management
and lead into discussing aspects such as full circle management and disaster mitigation.

Full Circle Management

Full circle management is a term used in urban and community forestry to
showcase how management of our community forests is an ongoing process. It
encompasses evaluating, planning, planting, maintaining, managing, and utilizing your
trees and natural resources. Although all these steps are important, they do not need to be
done in this exact order and should be implemented when and where needed. Itis also
possible that different parts of your community will be undergoing different aspects of the
process at any given time. You may be evaluating a natural area in your city while also
managing an already established park in another location. There is an abundance of
resources on each of these aspects with many listed in the resources section below.
Communities that implement all stages of full circle management are more likely to
accomplish long-term goals and projects. Additionally, full circle management helps
communities become more resilient to all forms of change and disturbance, whether that
be from natural disasters, disease, or ongoing development.

FULL CIRCLE MANAGEMENT OF COMMUNITY FORESTS

SIX STEPS OF FULL CIRCLE MANAGEMENT

Determine where Pl.AN
trees are and where
Develop plans to
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The first step in full circle management is evaluation. This step is crucial as if you

don’t know where you are you can’t decide what direction to move in. A canopy
assessmentis a good place to start in evaluating your trees. Canopy assessments tell you
where your trees are, how much canopy you have, where you can’t plant trees (e.g., roads,
homes, parking lots), and most importantly where you can plant more trees! Canopy
assessments also act as a good reference to past city canopy coverage. Canopy
assessments should be untaken every few years to see how your canopy has changed,
acting as an early warning sign of canopy loss. This allows communities to develop
strategies and plans to better adapt to the ever-changing urban landscape. The next step in
evaluation is to conduct an on-the-ground tree inventory. This inventory is much more
rigorous than the canopy assessment and records specific tree information such as
geographical location, species, size, height, and if any abnormalities or issues are present.
This inventory should be done on a single tree basis for street trees and a forest basis for
more natural areas. Inventories on heavily forested areas should follow stand level
measurements, often utilizing plots and extrapolating data from there to encompass a
larger area. Tree condition and issues can be recorded at the same time as the initial
inventory, allowing for easier transition to a more rigorous management and work plan.
Cities and communities should always return to evaluation if current conditions change or
if there is a large disturbance event (e.g., natural disaster, large development, disease,
pest).

Planning is the next step in full circle management and potentially the most
important. Utilizing your previous inventories and assessments, planning is where a
community decides what direction they want to take their urban forests. This process
should be tailored to the specific community or city you live in and should leverage your
communities’ specific strengths. Some cities will possess a strong and mature urban
canopy, in which case preservation of current trees should take priority. Other cities may
lack in mature canopy but make up for itin an abundance of open space with potential to
plant more trees. Still other communities may have active volunteer organizations and
groups that make planting and tree care easier. It is important for you to establish your
communities’ strengths and weaknesses to better inform planning. Once you have
established your strengths and weaknesses you can move on to developing work, planting,
and management plans. It is often beneficial to split your city or community up into areas
that share similar geographics, uses, or cultural distinctions. For example, downtown
should be managed and planned for differently than a sprawling suburban area. All
planning should be catered to the given areas needs and what will best serve your

community.




After planning we get to the fun part, planting the trees! Although full circle

management encompasses many different aspects, planting is still vital for long-term
success. There are two general types of planting, general planting and replacement
plantings. General plantings are all the new trees going into areas without tree canopy to
bolster your communities canopy coverage. These trees can be planted prioritizing
underserved areas or areas with limited access to green space. General plantings are great
atincreasing canopy coverage in an effective and measurable way. Replacement plantings
vary from general plantings as we do not prioritize areas of low canopy. These plantings
instead focus on areas with older and mature trees to establish young trees that can fill the
gap when the older trees die. This is especially important in our parks and city centers as
we often don’t prepare for natural tree mortality. A city center with an abundance of
beautiful mature trees could become a hot tree-less landscape in a relatively short amount
time. Planning, planting replacement trees, and recognizing that our mature trees won’t
last forever are the first steps to ensuring our abundant urban tree landscape is protected
well into the future!

Trees should also be planted in correct locations to avoid any future damage to
structures, powerlines, or people. Trees are large and heavy objects and when limbs or
entire trees fall the damage can be catastrophic. To mitigate these dangers while still
benefiting from all the amazing thing’s trees do for us, we utilize the phrase “Right Tree,
Right Place”. This means that we choose the tree that works best for the area, avoiding
planting next to powerlines or vulnerable structures. It is important to research the species
that you plant and evaluate how large the adult tree will become. Additionally, certain
species may be more prone to lose branches during severe weather events. Weak branch
connections are especially common with many of our non-native species. It would be best
to avoid planting these trees too closely to structures that could be damaged by falling
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Ensuring that your trees are planted and mulched correctly can be just as important
as routinely watering. An improperly planted tree is susceptible to disease and heat stress.
If planted too deep, below the root flare, the trunk can rot due to high heat and moisture.
Girdling roots also become more common in trees planted too deeply. Additionally, if
mulch is applied too high on the trunk the tree will suffer from the same problems as if it
were planted too deeply. If the tree isn’t planted deep enough it could be blown over during
a storm or become stressed. A tree with exposed roots will become stressed as those roots
are not being protected from the sun or getting the moisture needed to grow. Below is a
diagram of proper and improper tree planting techniques.

g

Mulch Volcano - BAD Proper Mulching

Note visible ‘flare’
at base of trunk.

After planting your trees, it is now time to look at managing your trees. Trees are an
investment into your future; it is important we protect that investment. Maintaining our
trees will allow them to continue to provide all their good services to our communities for
years to come! Providing expert tree care starts on day one after planting a tree. We need to
ensure proper mulching and watering takes place immediately as this is the most
vulnerable time for a new tree. Watering should take place every 1-2 days for small trees
and every 2-3 days for larger trees. This watering schedule should be used for the first
growing season to ensure your new trees thrive. After the first growing season you can move
on to a weekly watering schedule. Tree pruning is another important task that needs to be
done well to ensure the long-term health of your trees. Itis not considered good tree
stewardship to perform techniques such as tree topping or trunk painting. These damage
the trees’ natural ability to grow and regulate and in the case of tree topping almost always
lead to the eventual death of the tree.




The final aspect of full circle management is utilizing your trees when they near the
end of their lifespan. We refer to this process as urban or community wood utilization.
Trees age and eventually succumb to natural mortality. When this happens, the trees are
often removed by a municipality or tree care company and taken off site. Much of this

urban wood ends up in the landfill or is chipped for mulch. This wood is often comprised of
high-quality species and in sizes that could be processed by sawmills for wood products.
Additionally, urban wood can possess unique growth patterns, making it ideal for local
woodworkers and artists. The thought behind urban and community wood utilization is to
divert quality wood from the landfill and utilize it to its highest purpose! Whether that be as
a construction material, for crafts and furniture, or as biomass energy production,
community wood has many uses! If your community is interested in urban wood utilization
or any other aspect of full circle management, please reach out to the Tennessee Urban &
Community Forestry Team!

e G N s

Examples of Urban Wood Utilization




Recommendations

This report provides an overview of the Town of Jonesborough and their current tree canopy.
This report is intended to give a first step toward expanding urban forest management and
sustainability. It is intended to inform the Town of Jonesborough’s town officials, workers,
and residence on their current tree canopy status.

The findings from this study can be used to:

Develop urban tree canopy goals to protect and conserve the
current and future canopy in Jonesborough.

Act as a first step to help develop or expand town wide tree
inventories, management plans, and work schedules.

Provide a baseline for what the tree canopy in the Town of
Jonesborough looks like as of 2025.

Help guide tree planting efforts to focus on areas of potential
lacking or limited canopy coverage.

Incentivize expanding legislation and policies to better protect and
expand tree canopy.

Showcase the economic benefits that the tree canopy in
Jonesborough provides.




Resources

TN Urban & Community Forestry Page: www.tn.gov/agriculture/forests/urban

Urban and Community Forestry Society — City Trees: www. ucfsociety.org/city-
trees

Arbor Day Foundation - Tree Resources: www.arborday.org/tree-resources
i-Tree Canopy: canopy.itreetools.org

Other i-Tree Tools: www.itreetools.org

TreeCanopy.US: treecanopy.us

Arborist Lookup: www.treesaregood.org

SFI Urban and Community Forest Sustainability Standard: www.
forests.org/sfi-urban-forestry-standard/

Vibrant Cities Lab Resources: www.vibrantcitieslab.com

USDA Forest Service Urban Forest Management Primer:
research.fs.usda.gov/treesearch/65839

Wisconsin DNR Guide to Developing Urban Forest Strategic/Management
Plans: dnr.wisconsin.gov/sites/default/files/topic/UrbanForests/UFPlanningGuide.pdf

TN Department of

= Agriculture

Funding for this program provided by the USDA Forest Service, Urban and Community
Forestry Program, USDA and TN Department of Agriculture are equal opportunity providers

Forestry

and employers.




Appendix

i-Tree Results for NE Jonesborough

i~Tree Canopy Report

i=Tree Benefits and Cover Assessment
Estinsted using random sampling stelistics on 42172025
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Abbr.  Cowver Class Description Points % Cover£ &L Area (ac) £ BE
H Grass'Harbaosaus 143 I5MEz 240 350z 1693
[12] Impervious Buldrgs 24 8002119 42.55 2 .42
[ Impanacus Cihar 44 12,86 =164 BEAG + 1152
[ Jnpervious Road 25 28211 4 02+ 1SR
8 SailBare Growmd 56 13782 1472 750 12
T Tiresiu! S hru b 104 46,00 3.8 18436 £ 1555
W ‘Water a 0,00 = 000 0,00 & 000
Tedal 400 100,00 Togoa
Trea Benefit Estimates: Carbon (English units)
Description Carban (T} $8E GO Equiw (T} 5L Walue (USD) 5L
Sequasiared srnually in iress MIA8 2220 B, B0 140 3113884 40606
Slored in trees (Note: thiz Benefil is net an annual rale) 6,320.22 253813 23,7414 11,85480  §2.734.831 x230,690

Curmency is in USD0 and rounded. Stlandand amrors of removal and benefft ermcunts are based on standard ermons of sampled and dassified points_ Amourt soquesiored is based
om 1427 T of Carbor, or 5234 T of Gy, por aclyr and reunded, Amount stored is besed on 34.281 T of Carbon, or 125837 T of Gy, por ac and rourced. Yalue {USD0) is based
an S432 73T of Carbor, of STI80AT of OO, and roundaed, (English units T = tong [2,000 pounds), ac = Gores)

Tree Beneafit Estimates: Air Pollution (English units)

Abbr, Descriptien Amount (IE] +5E Vajus [USD0) 25E
co Carbon Manowide rermaved annualy 18350 +16.33 Lk +1
NGOz Mitregan Dioxida removed annualy 1,088.TF 46192 504 ]
o3 Ozere removed annualy TAZTA2 SEIE5T 55,856 49
502 Sulur Diodeas remownd anrually 233725 19715 g7 =14
PM2.5 Faticulale Malber lags than 2,5 microns: remaoved armually 35830 130,22 56,385 LYOT
PMIO® Fariculale Maller groaber than 2.5 microns and kss than 10 microns removed 1.150.12 157402 53,605 T304
annually
Tedal 1Z 5REIE £1,059,21 518,196 1,535

Curmency is in USD and rounded, Slandand amoars of removal ard benefil amcunts are based on standard erons of samples and dassified points. Ar Polidion Estreabes ars
barsad on Thesa valies in IachT §i Sy and rounded:
o000 &2 :IJ.I‘.i."I W02 5.8917 @ foL0 | D3 40289 3 5['..’3"-5".".2 12877 & $008 | P 1 88 3 SHMJIFM'D'mﬁ-IL'U [English uniles b = pounds, ac = acres)

Tree Banefit Estimates: Hydrobogical (English units)

Albr, Banadit Ameaunt (Mol £5E Walde (USD) 15
MRO Avoided Ruroff 137 s0.492 §1Z280 21,038
E Eunpu:lﬂmn 13,086 1,10 Wil S0
I Inbercapon 13,07 21,10 i S
T Tranapiration a8 2240 i (T
PE Potential Evapcration 103,77 =875 Mk, (TS
PET Poteniial Evapotrarsgiration T4 26835 M, (TS

Curmency |s in USD and rounded. Stlandard emrors of removal and benef® amcunts are based on ssandard ermons of sampled and dassified points. Hydrologioal Estimates ane
barsod on hesa values in Mgabacht § $%galhr and rounded
AGRO 0,007 3 5$8,935,00 | E 0,071 @0 5 | 1 ILOT1 G0 MAA | T0,135 @ WA | PE 0563 @ K& ] PET 0,502 0 M (Englsh units: Mgal = milions of gallons, ac = acnes)

Aboul kTren Canepy

Tha concapt and profatypa of Tis program sare developod by David J, Nosak, Jotfery T, Walton, and Enc J, Groondald {USDA Forest Sorvica), Tha cumert vorsion of this
mwogram was developed and adapied o =Tres by David Elingseorth, Miks Binkley, and Soolt Maoo (Tha Davey Tres Expar! Comgany)

Limitsticrs of LTrea Canepy

Tha accuracy of tho analysis depands upon the abilfy of the user o comecly classty oo point inbo fs cormect class. As the number of points increesa, the ecsan of the
oslimate will Increass as the stancard ormor of the astmalo will decreaso. H oo few polnts are dassified the stancard ormor will be loo high s have ary mal cofainty of the

aslimang,



i-Tree Results for NW Jonesborough

i=Tree Canopy Report

i=Tree Benefits and Cover Assessment
Estimsted using random ssmplng slelistics on 41682025
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Abbr. Cover Class Description Points % Cover£SE  Ama (ac) £ 5C

H Grass'Habaosaus 173 43,35z 248 I35z 1743
1B Inperviods Bulldngs 20 H.00% 1109 3519+ 767
[=} Impanecus Oihar 5 im0 41,59 + B &2
IR Impenvious Road 23 6 TB£1.16 40,47+ 0818
8 SailBare Ground Ed TIEx 134 54,54 1 841
T TrasiShnit 128 0oz 2A3 I35 51641
W \Waltar ] 0,00 = 000 00 2 000
Todal 400 100,00 03,78
Tree Benefit Estimates: Carbon (English units)
De=cription Garban (T} $8E €0, Equiv (T} £30  Value [USD) 15E
Sequesisred arnually in irses R148 22343 1,17877 #H5.82 138,115 210,140
Siored in tees (Nale: thiz Banefil is not an annual rale) TTa04a4 258272 20,308,30 2206330 33340848 243 504

Curency Is in LSO and rounded. Standard emors of removal and beneft emounts are basad on standard enons of sampled and dassified poims_Amourt soguesiorsd is based
on 1427 T of Carbor, or 52234 T of COu, per acyr and rounded, Amount shored s esed on 54,281 T of Carbor, or 125837 T of Cy, por oo and rourced, Yalue (USD) is besed
an 432 73T of Carom, or $T1EDET of S0y and rowndaed, |Enﬂr| unilsc T = fong (2,000 pounds ), ao = aores)

Tree Benefit Estimates: Air Follution (English units)

Abbr, Description Amount (I} +5E Wajue (LSDY #5E
co Carbon Mordoxide remmoved annusaly 236,49 11724 358 111
MOz Mitrcgen Dioxide removed annualy 1,331.20 8703 s127 &4
o3 Ozone rameved anrualy 9,075.58 26734 &7 163 1521
503 Sulfur Diawic removed anrually 285506 208,10 S144 =10
PMES Particulabe Mattsr less than 2.5 micrors removed arnually 43760 13190 10,242 LT47
PMI0® Farticulate Matlsr graater Tian 2.5 microns and ks Than 10 microns removed 1,404,802 210240 o A0G t321
annually
Tedal 15,338,091 £1,7118.01 §22,227 21,620

Cuwrrency is in USD and roundsc, Slandand smors of ramoval ard beneli amcunts sre besed on standand soom of sampled and dassified points. fr Polution Estmales as
barsad on These valuos in Iachr @) Sbder and roundod:
G060 @ :IJ.E."I MO2 5911 & $0.10 | D3 40280 &3 SD..'E‘I'-HU.E 12877 & S0.08 | P 1980 & SEMJIFM'D'mﬁ"&'U [English units: b = pounds, ac = mcres)

Tree Benefit Estimates: Hydrobogical (English units)

Abbr, Banadit Bmeount (Mgall L5E Value (USD) 4EE
AVRO Avoided Ruroff 1,688 2092 15,001 11,093
E Evapcmicn 14,56 21,16 Hif, M
| Inkercapfion 15,96 1,16 Hid, A
T Tranapiralian 3044 12,77 Hid, A
PE Polenlidl Evaporation 126.76 9.4 Mid, A
FET Polenlisl Evapolrarspiralion ansT 26,60 Hid, T

Cuwrmency is in USD and roundsd. Standard emors of removal ard benel® amrounts are based on standard errors of samples and dassified polmis. Hydrmlogioal Estimates are
tesed on these values in Mgakacht @) S%igalfyr and rounded
AVRO 0,007 @ 58,935,00 | E 0071 @0 WA | | 071 G0 M | T 0,135 @ MiA | PE 0563 @ Nia | FET 0,402 40 Mia (English units: Mgal = milions of gallons, ac = acrs]

Aboul mTres Cancpy

Thio concoapt and profatypo of Tis program sone developed by David J, Nowak, Jotfary T, Walton, and Edc J, Groeriald {USDA Forost Sanvica), The cument varsien of this
program wos developad and odapied fo mTres by David Elingseorh, Mike Binkjey, and Soott Mooo (The Davey Tree Exper Cormpany )

Limitstiors of WTron Canopy

The accuracy of tho analysis depands upan tha ablfy of the user b comeclly chssty saoh point inby i cormect class. As the numbar of poims increese, the precson of tho
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i-Tree Results for SE Jonesborough

i=Tree Canopy Report

i=Tree Benefils and Cover Assessment
Estimated using random sampling slelishics on 4212025
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Abbr.  Gowvor Class Doscription Points % Cowver £5C  Area [ac) £ 50
H GrassHarbaosous 137 HIez AT IES35z 1833
16 Impervicus Buldrgs 30 T.50=132 58.11 = 1020
[=} Imparecus Cthar ] 12282184 a3 &1,
[[2% npendous Road 18 4762106 3514024
5 SaillBara Ground 19 4751108 36,81 1 B4
T Tres!Shruit 144 S0z a4 ZERBZ 1855
W \Watar a 0,00 2 000 00 2 000
Tedal 400 100,00 TT4.85
Tree Benefit Estimates: Carbon (English units)
Description Carban [T} 18 COu Equiw (Th 80 Value (USD) t&E
Sequesiarad arnually in trees 403,72 22053 1,480,322 AT L BT 702 411521

Slored in tress (Nole: this Benefil is not an arnual rale) BES541 283841 35,540,03 1234049  $4195486 L£37H S8

Cumency is in USD and rounded. Standard amors of remowal and beneft amcunts ars basad on standard emors of sampled and dassifisd poims. Amourt saquesiared is based
on 1427 T of Carbon, or $234 T of CCu, per aclyr and reunded, Amgunt stored (s bemed on 34,281 T of Carbon, or 125887 T of COy, por ac and rourded. Yalue (USD) is bassd
on S43Z,TAT of Caron, or $11B0T of S0, and reended, (English unitsc T = fons (2,000 pounds), ac = aores)

Tree Benefit Estimates: Air Follution (English units)

Abbr, Dascription Amaount 1) 15E alus [USD0) 5E
co Carben Monaxide removed annusally 286,20 11858 $i%8 13
NGOz Mitrogan Dioxida removed annually 167174 11028 £ 21
L] Ozons removed annually 11,384 85 75147 50,885 R
502 Sulur Dibonics removed anrualy 3,588.41 646 $180 =12
PMZS Padticulale Malte less thar 2.5 microns remaved arvually 54545 13525 §12,863 1E4E
PM0® Fafticulale Malber groater fan .5 micrans and ks than 10 micnons removed 1.784.352 11636 55,530 t3E5
annually
Tistal 19, 262,75 £1,27T0,37 2T M3 1,841

Currency i= in USD and rounded, Standard arors of removal sral banel armcunts sre besed on standard s of sampless and classifisd poimis. Ar Polution Extreates e
basad on thesa values In Ixvachr @ Sieder and rounded:
COOnh0 3= :IJ.IS."I W02 6.917 &g fo10 | D 40288 3 SIJ..'BIEUE 126877 & So.nd | PRES 15943 3 SEMJIFM'D'mﬁ-SL'U [English units- b = pounds, ac = acres)

Tree Benefit Estimates: Hydrobogical (English units)

Albr, Banalit Ameunt (Mgal) 1BE Walue (USD} 4EE
AVRO Aygided Runall A 14 ¥E.838 41,242
E Evapomation 2004 +1.32 Milh, [ T
| Intancaplicn 2005 1.32 Ml &
T Trarggiralion B3 +E.482 Hiy L]
PE Potonlid Evaperation 156,19 210,50 Nk [l
FET Pobanlid Evapotarspivation 3T £7.50 Wik, (L)

Cumency Is in USD and rounded. Stlandard erors of remowal and benef® amounts are based on standard erors of sampllesd and diassified peinis. Hydrlogicall Estimates are
bersed on these values in Mpabachr &) §W%igaltyr and rounded
BVRO 0,007 §F $8,038,00 | E 0,071 @0 WA | | 0071 @0 MIA | T 0,135 @ MiA | PE 0,563 @ Mia] PET 0,802 @ Mia (Englsh units: Wgal = miliens of gallons, ac = acms)

Abourl kTrea Cancpy

Tha concop? ard protaype of Tis program wane dovelopod by David J, Mosak, Joftery T, Wallon, and Enic J, Groortiold (USDA Forost Sonvico ), Tha cument varsion of this
orogram was developed and adapied o kTres by David Elingseorth, Mike Binkley, and Scolt Maoo (The Davey Tree Expert Company)

Limitstions of LTre Cansgy

Tha awuracy of tho analysis depends upon the ablfy of the user ko comeclly dbssty sach point into fs cormect clase_ As the numbar of poinls increesa, the ecson of the
oslimate will Increass as the starcard eemor of tha astimaln wil decreasa. oo faw points ars dassifiss, the stancard oeror will b oo high b have ary mal comainty of the
arstlmate,




i-Tree Results for SW Jonesborough

i=Tree Canopy Report

i=Tree Benefits and Cover Assessment
Eslimated using random sampling slalictics on 4/21/2025

i-Iree,
&
04 -_al#’dg
L
Wf
- q sy
Woodlawn

Map daty €025 Google Report » maa e

Land Cover

S00ac

40% Grass/Herbaceous
400ac Impervious Buildings

30% Impervious Other
300ac Impervious Road

20% Soll/Eare Ground
200ac Tree/Shrub

W,
o 100ac oy
- == - [ N
[} e} IR 5 T W

H

% Covered

Area Covered (ac)

Cover Class

12




Abbr.  Cover Class Description Points % Cover£8C  Area(ac) £ 5C
H GrassHerbaisous 163 40,85 = 348 452 06 & 3729
1B Inpervious Bulkdrms 18 4512104 50002 £ 11.52
[ Imparvous Oihar 34 852140 G440 = 1h 0
I3 Impervicus Hoad 186 3,76 2085 41,60 = 10,56
8 SailBara Grawrd 13 ERCE 36,953+ 045
T Tresa!Shrul 155 IRBS s 344 430,73 £ IT.05
W ‘Water i 0,25 025 2 TEx LTE
Todal 183 100,00 10877
Tres Benefit Estmates: Carbon (English units)
Description Carban (T} $8E G Equiv (T} 3 Value (USD) 18E
Sequestersd arinually in iress B14.86  s3Rs2 225447 pid1Ed 266,065 216,712
Slorad in trasd (Male: thie benefilis not an armual rale] 14, TB5,7T  292TAT 54,941,716  £3.40001 36,380,549 401,340

Cumency |5 in USD and roundesd. Standand erors of remcval ard benelf emounts ars based on standand arrors of samplles) and dlassifisd poirds. Amourk sequestersd is bassd
on 1427 T of Carbon, or §234 T of Gy, per aclyr end rounded, Amount shored is based on 34,281 T of Carbor, or 1258587 T of GOy, por o and rourdied. ¥alue {USD) is based
an S432 73T of Carton, or S1980T of S0y and reendad, [Enghish unils: T = fons (2,000 pounds). ac = Gores)

Tree Benefit Estimates: Air Pollution (English units)

Albr, Doscription Amaunt jk) 15E Walus (LSD0) 5E
Co Carban Monoxide removed annisaly 45231 + 3541 fioz =18
M2 Mitrogan Diowide removed annualy 254895 18592 Fada 215
G Ozons removed annually 1735365 =1,080.02 13,881 B35
502 Sulfur Diondca remaovad annsaly 52604 +342.98 faTa =17
PMZ5 Particulale Maller lese than 2.5 microns removsd armually BaT.00 15258 §10,580 11,250
PM10* Fariculale Maller greater than 2.5 micrane and kets than 10 microns removed 288700 t165.78 $8.422 £S5
annualy
Tedal 23 33E.50 £1.042.68 42,511 £2,ET0

Currency i in USD and roundsc, Standand smors of renoval s benelf smounts sre based on standand arroms of samplss and cassified points. Ar Polution Extmates sre
nxsod on Tesa valuos in Ixfackr @) Shdvr and rounded:
CO0N0 =2 :IJ.I‘.i."I W2 5911 & 000 | D3 40288 @ SIJ.FBIEU.E 12877 & 008 | PRGS 1840 3 EEMJIFM'D'mﬁ-IL'U [Englsh unite b = pounds, ac = mcres)

Tree Benefit Estimates: Hydrological (English units)

Albr, B nafit Amound (Mgaly 18E Walun (USD) 1EE
AVRD Apgided Ruraff L 020 128 600 11,802
E Evapomaton a2 1,82 M, QI
| Indancaplion 30E3 1.2 Hi#, A
T Trarsgralian SB.23 346 His, P&
PE Petanlid Evaporation 24244 11623 Hid, A
PET Fobanlidd Evapotrarsgiration 172 1,50 Hid, A

Cuwrency s in USD and rounded. Standand emws of remowal and benefit amounts are based on standard errors of sampled and dassified points. Hydmlogical Estimates ane
based on fhesa values in MgalachT & % galhr and rounded
AVRD 0,007 43 58,935,00 | E 0,071 @0 WA | | 0,071 @ MG | T 0,135 @ MiA | PE 0,563 §F NeA | PET 0,402 0 WA (Englsh units: Mgal = milions of gallons, ac = acres)

Aboul LTres Canspy

Thia concapt and profatype of Tis program sane doveloped by David J Mowak, Jeffary T, Wallon, and Enc J, Groanfald {USDA Forest Sondica ), The cument varsion ol this
orogram was developed and adagied fo kTres by David Elingseorih, Mike Binkley, and Soott Maoo (Tha Davey Tree Expecd Somgany )

Limitstiora of LTren Cansgpy

Tha accuracy of tho analysis depends upon the abilfy of the wser bo comeclly chssty paoh point into fs cormect class. As the mumber of poinls increese, the precson of the
oslimate will Increass as the stardard ermor of the asimaln will decreaso. H oo faw points are dassified, the stancard ormor will be oo high to have ary mal codainty of the
st




