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URBAN TREE CANOPY

Benefits of Urban Tree Canopy

Benefits of Urban Trees TheNature @

Research has linked the presence of urban trees to... CODSGI'VE!HC)’ ~
SH2
g PROTECTING BIODIVERSITY REDUCING OBESITY LEVELS
." including habitat for migrating by increasing physical activity
birds and pollinators including walking and cycling
" P ===
REDUCING RATES \ / MANAGING STORMWATER,
of cardiac disease, strokes, and A\ y keeping pollutants out of waterways,

asthma due to improved air quality Jf and reducing urban flooding

. \ y
= \ / ////
g E ; g R N7 / = )
o & = :

5 - .
COOLING city streets by 2-4°F, INCREASING

reducing deaths from heat and

= neighborhood property values
cutting energy use

FILTERING up to a third of fine
particle pollutants within
300 yards of a tree

REDUCING STRESS by helping
interrupt thought patterns that
lead to anxiety and depression




INTRODUCTION- LAND COVER PAGE 02

LAND COVER

INTRODUCTION IMPLICATIONS FOR THE
SPOKANE COMMUNITY

The different categories of land

cover, tree canopy, non-canopy

. . . This data collection allows us to
Vegetatlon, 1mperv1ous surfaces, bare

soil or water, and their percentages correlate land cover with

throughout the different urban neighborhood demographics,
neighborhoods allows us to visualize leading us to prioritize areas in
the disparities as well as the the Spokane community that

disproportionate distribution of tree are most in need of an increase

canopy especially. By determining
which neighborhoods fall below the

desired 30% canopy coverage we can

in tree canopy in order to allow
for other economical benefits.
then go on to determine if there is a

trend among the socioeconomic

status of those neighborhoods.




RESULTS- LAND COVER PAGE 03

LAND
COVER
STATISTICS

Percentages of land cover by
neighborhood and district
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TREE CANOPY COVERAGE

City of Spokane Tree Canopy Coverage by City
Council District

Source: Urban Tree Analysis 2020-2021, Gonzaga University
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CARBON BENEFITS

INTRODUCTION

Tree canopy present in urban areas
contributes to overall environmental
benefits in many ways, two of which are
through carbon sequestration and
storage. These two measures can provide
a holistic impression of how well tree
canopy is contributing to atmospheric
carbon reduction in the Spokane area.
These two measures should be evaluated
by comparing neighborhoods of similar
sizes, as larger neighborhoods have the
opportunity for more vegetation which
leads to much higher levels of carbon
storage and sequestration.

IMPLICATIONS FOR THE
SPOKANE COMMUNITY

This particular data was collected by
neighborhood, allowing us to
understand which areas have
proportionally less carbon
sequestration and storage than the
rest of the city. Areas with less overall
tree canopy can then be targeted for
tree planting to increase carbon
sequestration and storage equitably

across the city of Spokane.

Carbon sequestration through tree canopy and other vegetation refers to the
carbon thatis removed from the atmosphere around Spokane through an uptake
process. Carbon storage refers to the amount of carbon thatis stored in the

vegetationitself. This includes not only the visible body of trees and plants but

also all of the root systems throughout the city.
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CARBON BENEFITS

Carbon data taken by neighborhood

City of Spokane Annual Carbon Sequestration
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Source: Urban Tree Analysis 2020-2021, Gonzaga University

This figure illustrates the disparity of carbon sequestration across the city of Spokane by neighborhood. The neighborhood with the highest amount of
carbon sequestered is the Latah/Hangman neighborhood with 1,470 tons of carbon sequester annually. The neighborhood with the lowest carbon
storage is the Peacefully Valley neighborhood with 52 tons of carbon sequestered annually. While size of neighborhood does play a role (larger
neighborhoods have the opportunity for more trees and therefore more carbon storage) this relationship is not uniform. Some of the larger
neighborhoods geographically such as Northwest and East Central still have significantly lower annual carbon sequestration than Latah/Hangman and
West Hills. West Hills, being the largest neighborhood, does not have the largest annual carbon sequestration.
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City of Spokane Annual Carbon Storage
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Source: Urban Tree Analysis 2020-2021, Gonzaga University

This figure illustrates the disparity of carbon storage across the city of Spokane by neighborhood. The neighborhood with the highest amount of
carbon storage is the Latah/Hangman neighborhood with 43,870 tons of carbon stored annually. The neighborhood with the lowest carbon
storage is the Peacefully Valley neighborhood with 1,576 tons of carbon stored annually. While size of neighborhood does play a role (larger
neighborhoods have the opportunity for more trees and therefore more carbon storage) this relationship is not uniform. Some of the larger

neighborhoods geographically such as Northwest and East Central still have significantly lower annual carbon storage than Latah/Hangman and

West Hills. West Hills, being the largest neighborhood, does not have the largest annual carbon storage.
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AIR QUALITY BENEFITS

INTRODUCTION

The benefits of tree canopy can be
seen in the sequestration of
compounds such as CO (carbon
monoxide), NO2(nitrogen dioxide),
O3(ozone), SO2(sulfur dioxide) PM10
and PM2.5, therefore improving the
air quality of the neighborhood.The
more trees there are in the area, the
less prevalent these gases are in the
air because of the absorbtion by the

trees.

IMPLICATIONS FOR THE
SPOKANE COMMUNITY

This portion of the data allows us to
draw preliminary conclusions about
the air quality of each neighborhood
in Spokane. Tree canopy is not the
only factor of air quality, but is an
element of the whole equation. Better
air quality in a neighborhood leads to
multiple health and environmental
benefits. With this data we can begin
to see which Spokane neighborhoods
should be prioritized to improve air

quality in the area.

Health benefits such as reduced rates of cardiac disease, strokes, and asthma
have been linked to improved air quality. Since anincrease in tree canopy

improves air quality, it can also be said that more tree canopy reduces rates of

these healthissues. Tree canopy becomes a preventative measure against these

health problems, therefore improving overall community health as well as

decreasing costs related to these issues.
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AIR QUALITY BENEFITS

Amount of gases sequestered through tree coverage by neighborhood
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AIR QUALITY BENEFITS

Amount of gases sequestered through tree coverage by neighborhood
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AIR QUALITY BENEFITS

Amount of gases sequestered through tree coverage by neighborhood
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AIR QUALITY BENEFITS

Amount of gases sequestered through tree coverage by neighborhood
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These graphs show the estimated money saved through the removal of harmful

gases by trees. The more tree coverage there isin aneighborhood, the more

gases are able to be removed. It should be considered that larger neighborhoods

have a higher amount of land and therefore will likely remove a larger amount of
gases because there is more space for trees. Although size of neighborhood is a
large factor, itis not the only one, as some larger neighborhoods such as East

Central and Northwest still have low levels of gas removal from tree coverage.
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HYDROLOGICAL BENEFITS

INTRODUCTION

Urban development and growth create

unprecedented challenges especially
when it comes to water provision and
sanitation. The two main water-based
challenges faced by cities are the lack of
access to safe water and sanitation and
the increasing risk of water-related
disasters such as floods and droughts.
Those who suffer the most from these
water-related challenges are the urban
poor who live in low socio-economic

areas.

IMPLICATIONS FOR THE
SPOKANE COMMUNITY

For a city like Spokane, water plays a key
role in our society. The Spokane River is
not only a prominent recreation site, but
it brings vital resources such as fish to
tribal populations and energy to Spokane
Residents. However, due to flooding and
runoff issues, the Spokane River is
riddled with pollutants such as heavy
metal pollution, trash, and sewage, all
which comprise the integrity of the
Spokane River and the livelihood of
those who live around it.

Urban trees not only bring aesthetic value to our neighborhoods, but they bring
important hydrological benefits in managing runoff and the problems associated
with runoff. Leaf canopies of trees as rainfall interception from falling droplets

that could lead to soil erosion and provides a surface buffer for the rain to

evaporate before hitting the ground or pavement. Additionally, tree root systems

help absorb water flooding in shallow grasses and help promote infiltration into

the Spokane Aquifer, growing our groundwater storage.
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HYDROLOGICAL
BENEFITS
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HYDROLOGICAL BENEFITS

City of Spokane Annual Avoided Water Runoff
Value (USD) 0_ - .
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Source: Urban Tree Analysis 2020-2021, Gonzaga University

This figure illustrates Avoided water runoff across the city of Spokane By
neighborhood. The neighborhood with the highest Avoided Runoff is the
Latah/Hangman neighborhood with 13.71 mgal of runoff avoided The
neighborhood with the lowestAvoided Runoff is the Peacefully Valley
neighborhood with 1.13 Mgal of Runoff Avoided manually.
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INCOME DISPARITY

The different categories of land cover and
their percentages throughout the different
urban neighborhoods allows us to visualize
the disparities as well as the disproportionate
distribution of tree canopy in Spokane.

While size of neighborhood does contribute
to percentage of tree canopy and the benefits
brought by trees, it also appears that the
distribution of tree canopy is correlated with
income level of the neighborhood. With
higher percentages of canopy cover in
Southhill neighborhoods like Manito, and low
percentages in lower income areas like the
Logan. Tree canopies have direct implications
on the quality of life of people near them,
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as well as promoting economic benefits by
reducing environmental degradation in the
forms of water runoff and air pollution. Tree
canopy contribution to greenspaces promotes
the welfare of all people in the Spokane
community, contributing not only to
environmental and economic benefits, but
also social benefits such as lowering local heat
indexes and reducing crime rate. The benefits
of tree canopy coverage in an urban area have
been identified and are a priority for the city
of Spokane to take action on to promote
equity and justice across the city.
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INCOME DISPARITY

City of Spokane Tree Canopy Coverage
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These two maps illustrate the percentage of population living in poverty in
each Spokane neighborhood (left) v percentage of tree canopy in each
neighborhood (right). As can be seen in the comparison of the two maps,
there is some similarity between which neighborhoods have a high poverty
rate and which neighborhoods have a low tree canopy. For example,
Riverside neighborhood has 7.8% tree canopy and a high ranking poverty
rate.
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CONCLUSIONS

As can be seen from this report, there are many benefits and advantages to
having a high tree coverage percentage. Health, environmental, and monetary
benefits can all be traced back to a high percentage of tree coverage.

It is a trend in many cities, including Spokane, for higher income neighborhoods
to have a higher percentage of tree canopy. This becomes an environmental
justice issue of inequity based on income, socio-economic status as well as race
and ethnicity. Therefore, when moving on with this project, factors of income
and demographics of the community should be considered when deciding where
to plant more trees in Spokane in order to address this disparity.

Another important consideration is how many trees can be planted in a given
neighborhood and specifically where there is available space. The next step of
this project will be finding specific areas that trees can be planted. Something to
consider will be the eco zone of each neighborhood and what percentage of tree
canopy is reasonable for that ecosystem. Some areas may be better equipped for
a large amount of trees while others are not. This data provides a base level of
information that will need to be incorporated with many other factors in order to
increase tree canopy in Spokane.






