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Water
Interception of stormwater
Planting trees can reduce stormwater in urban environments. The permeability of
vegetated areas, including urban forested areas, allows more water to be intercepted,
especially compared to concrete. (Bolund and Hunhammer 1999)
Interception of stormwater
Large trees are valuable to prevent runoff and to clean water, since they intercept and
slow precipitation. The urban forest of Canberra, Australia, including both street trees
and trees in parks, contributes to this ecosystem service of amelioration of water runoff,
which is valued at $1,330,000 ($US) a year. (Brack 2002)
Phytoremediation
Trees can be useful in phytoremediation because they can take up pollutants into their
woody tissues. They may be useful in controlling heavy metals and other contaminants
from sewage sludge. (French et al. 2006)
Interception of stormwater
A review of 14 studies across five continents showed that landscapes with trees are able
to reduce rainwater runoff, improve the quality of the runoff water, and increase cooling
by evapotranspiration from their leaves. (Livesley et al. 2016)
Interception of stormwater
When planted in bioswales, large trees with high stomatal conductance, allowing ample
CO2 and water vapor in and out of leaves, are valuable to reduce runoff and discharge of
stormwater. Trees are an important component of green infrastructure design.
(Scharenbroch et al. 2016)
Social/Cultural
Urban residents value trees
Urban residents valued trees because they provide shade, make people feel calmer, and
reduce smog and dust. Any potential problems associated with trees, such as blocking
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storefronts or causing allergies, were not considered sufficient reasons to avoid planting
trees in cities. (Lohr et al. 2004)
Trees and well-maintained landscaping make people feel safer
In Chicago, an increased density of trees and maintained grass in a neighborhood made
residents feel safer. If the outside shared areas were well-maintained, it encouraged social
ties within the community. (Kuo et al. 1998)
More trees means more social capital
An increase in tree canopy cover in a neighborhood has been documented to increase
social capital for individuals and encourage neighborhood connections. (Holtan et al.
2014)
Trees are associated with increased social ecology
A review paper suggests that green areas, defined as those with well-maintained trees and
grass, are linked to increased social ecology of an area. Greenness is associated with
lower crime rates, more play activity with children, and a greater sense of safety as
compared to barren areas. (Kuo 2003)
Trees are associated with increased social capital
In an observational study, trees encouraged residents in a public housing development in
Chicago to use the common outdoor space, thus increasing social capital. Areas that had
trees, as compared to areas devoid of trees, encouraged larger gatherings of people of a
variety of ages. (Coley et al. 1997)
Trees often evoke strong positive emotions and are anthropomorphized
While the intensity and the emotions vary among individuals, people often have a strong
connection for trees. Trees are often anthropomorphized, and they are used as religious
symbols. (Dwyer et al. 1991)
Humans evolved from nature and have an innate need to be around nature
Our love of nature is inherent (biologically based), part of our evolutionary history, part
of our ―fitness‖ and our evolutionary advantage. It helps us achieve personal meaning and
demonstrates that there is self-interest in conservation. (Kellert and Wilson 1995)
Humans are drawn to living things and processes
Humans evolved from nature, and so there is an innate need for humans to be around
nature. (Wilson 1984)
Trees can be vital tools to increase community development and social ties
Involving the community in tree planting can be a great way to develop community
capacity. Urban foresters and arborists are valuable to the health and happiness of a
community. (Elmendorf 2008)
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Photos of natural environments were preferred to photos of urban environments
Undergraduate females preferred looking at pictures from an arboretum, as compared to
more urban scenes. They were also more likely to label the natural scenes as less
complex. (Kaplan et al. 1972)
Physical Health
Hospital patients heal faster and better
Patients in hospital rooms that overlooked trees, as compared to a wall, had shorter stays
and marginally reduced complications, needed fewer intense painkillers, and had fewer
negative comments from hospital staff. (Ulrich 1984)
Trees affect asthma rates **see notes**
Increased density of street trees in an urban area has been associated with a lower
prevalence of asthma among children, regardless of sociodemographic and other
variables. (Lovasi et al. 2008) However, in a later study, Lovasi et al. (2013) incorporated
all trees in an urban area, not just street trees, and found that Dominican or African
American children who had higher levels of tree canopy cover at their prenatal address
had greater sensitivity to tree pollen when they were older.
Decline in diastolic blood pressure
Study participants who sat in a room after completing a drive or a task and were able to
look out over trees had a greater decline in diastolic blood pressure than participants who
looked out on a view without trees. (Hartig et al. 2003)
Trees make people feel younger and healthier
In a study that controlled for a variety of demographic factors, scientists found that
participants who lived on a block with 10 or more street trees felt, on average, as healthy
as someone seven years younger or $10,000 a year richer and living in a wealthier
neighborhood. Participants in areas with more trees also had reduced cardio-metabolic
conditions. (Kardan et al. 2015)
Increase in physically activity, less likely to be overweight
Individuals who live in areas that are greener are much more likely to be physically
active and 40 percent less likely to be overweight. (Ellaway et al. 2005) While this is not
directly about trees, trees are often a large component of green space.
Children are less likely to be overweight
A study that controlled for a variety of demographic and socio-demographic variables
found that children growing up in neighborhoods that are greener were less likely to
increase their body mass index over two years, as compared to children who live in areas
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that are not as green. (Bell et al. 2008) Greenness was determined through satellite
images and the Normalized Difference Vegetation Index (NDVI).
Alzheimer patients are less violent and have fewer falls
Care centers for Alzheimer’s patients that had garden environments with trees had lower
violence and fewer falls among their residents, as compared to care centers without
gardens. (Mooney and Nicell 1992)
Mortality
Living near green spaces associated with reduced mortality
A long-term cohort study that adjusted for a variety of social and environmental factors,
though not all confounding variables, found that living near green spaces was associated
with reduced mortality, especially from respiratory disease. (Villeneuve et al. 2012)
Greenness was determined through satellite images and the Normalized Difference
Vegetation Index (NDVI).
Living near green spaces results in lower mortality in women
A cohort study that adjusted for factors including age, smoking, and socioeconomic status
found that for women, living in areas with the densest vegetation, or ―greenness,‖ was
associated with a lower rate of non-accident related mortality, such as lower rates of
deaths related to respiratory disease, kidney disease, and cancer. (James et al. 2016)
Greenness was determined through satellite images and the Normalized Difference
Vegetation Index (NDVI).
Reduction in tree cover results in increased mortality
An observational study reported that counties with widespread ash tree dieback due to
emerald ash borer infestation had an increase in deaths related to cardiovascular issues or
respiratory illness. The authors included covariates in the model. The impact was greatest
in wealthier counties, likely because these counties had more ash trees, that died from the
infestation. (Donovan et al. 2013)
Mental Health
Reduction in negative thoughts and activities in the brain associated with mental illness
After participants walked through a green space that had scattered native shrubs and oaks,
they had less perseveration, or tendency to dwell, on negative thoughts of self, and less
activity in a part of the brain associated with mental illness. (Bratman et al. 2015)
Increase in attention, positive emotions, and reflection
Taking a walk in an arboretum, as compared to a setting in a downtown city environment
with fewer trees, has been documented to increase the attention capacity, positive
emotions, and capability for reflection in students. (Mayer et al. 2009)
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Increased memory in depressed people
Walking in an arboretum, as compared to a downtown city environment, has been shown
to increase the memory span and mood of individuals diagnosed with major depressive
disorder. (Berman et al. 2012)
Green spaces reduce stress in participants
Stress was reduced in study participants if they spent more time in urban green spaces,
regardless of sex, age, or socio-economic background. (Grahn and Stigsdotter 2003).
While this is not directly about trees, trees are often a large component of green space.
Increased memory and attention
After walking in an arboretum or even looking at pictures of nature, study participants
had increased memory and greater directed-attention. Being in the arboretum increased
the participants’ positive mood as compared to a walk in a downtown city environment
with fewer trees. (Berman et al. 2008)
Ability to recover from stress more easily
Participants who viewed streets with more trees were able to recover from stress more
easily. This study showed a linear positive association for participants regardless of age,
baseline stress, or gender. (Jiang et al. 2014)
Increased attention and focus
Trees in an urban environment have been documented to increase an adult’s ability to
focus and pay attention. (Lin et al. 2014)
Reduced symptoms of ADD/ADHD in children
Children with attention deficits (ADHD or ADD) had increased concentration after
walking in a park. A walk in the park had an effect similar to taking attention deficit
medication. (Taylor and Kuo 2009)
Reduced symptoms of ADD in children
Greener environments, such grassy areas or open spaces with big trees, have been linked
to reduced symptoms of ADD in children. (Taylor et al. 2001)
Better attention and recovery from stress
Students who were able to look out a window onto trees and green spaces had higher
attention levels and there was a trend that they were able to recover from stress quicker
than students who did not have a view in their classroom. (Li and Sullivan 2016)
Increased discipline in young girls
Seven to 12-year-old inner-city girls who lived in apartments in Chicago that overlooked
nature showed increased self-discipline (as measured by an index that combined
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concentration, impulse inhibition, and delayed gratification) than girls who lived in
apartments that looked over a scene with less greenery. (Taylor et al. 2002)
Increased ability in paying attention
If a student’s dormitory window overlooked views of natural settings, including trees
and/or a lake, as compared to a more built setting, the student had increased directed
attention. (Tennessen and Cimprich 1995)
Increase in street trees results in a reduction in prescribed antidepressants
In one study that attempted to control for confounding variables, residents living on a
street with an increased density of trees were prescribed fewer antidepressant than
individuals on streets with fewer trees. (Taylor et al. 2015)
Tree images make people happier
Looking at an image of a scene with trees made study participants happier and less angry
and sad than looking at the same image with the trees removed. Not only were scenes
with trees deemed more attractive, but trees evoked a positive emotional response. (Lohr
and Pearson-Mims 2006)
Increased tree diversity, increased reflection
An increasing level of tree and shrub diversity in different urban green spaces was
associated with increased psychological benefits of reflection and identity in 312 selfselecting participants. (Fuller et al. 2007)
Increase in life satisfaction, decrease in mental distress
Living near a green space has been documented to increase life satisfaction and decrease
mental distress. (White et al. 2013)
Financial
Positive return on investment in tree planting and maintenance
For every dollar invested annually in tree planting and maintenance in five major cities,
there was a return of $1.37 to $3.09, based on the benefit of trees (i.e. energy savings,
atmospheric CO2 reductions, stormwater runoff reductions, etc.). (McPherson et al. 2005)
Positive rate of return on tree maintenance
In California, street trees provide $1 billion in services annually, with a return of $5.82
for each $1 spent on tree management. (McPherson et al. 2016).
Trees are valuable structural assets
It is estimated that the compensatory value of the urban forest of the continental United
States is more than $2.4 trillion. The estimate is based on the benefits trees provide, such
6
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as energy savings, atmospheric CO2 reductions, and stormwater runoff reductions.
(Nowak et al. 2002)
Trees can save money on road maintenance
The shade of trees can protect roadways, therefore reducing the amount of asphalt sealers
needed over a 30-year period and saving money. (McPherson and Muchnick 2005)
Well-maintained trees and landscaping increase office rents
Quality landscaping including trees can increase rental rates for offices, as long as the
trees do not block the building from view. (Laverne and Winson-Geideman 2003)
Trees can increase sales in a shopping area
The presence of quality trees encourages shoppers to spend more time at a business
district, and they will travel a greater distance to visit that center. Further, shopping areas
with trees were more likely to be ranked as being more comfortable and having better
upkeep, friendlier staff, and higher quality products. (Wolf 2005)
Trees can increase the sale price of a house
There is an association that homes will have a 3.5 to 4.5 percent greater selling price if
there are trees on the property. (Anderson and Cordell 1988)
Street trees can help sell houses
Street trees are beneficial in selling homes. The presence of trees on the street not only
increases a home’s sales price but reduces its time on the market. (Donovan and Butry
2010)
Trees can increase the sale price of a house
Tree cover increases the sale price of a home. (Sander et al. 2010)
Proximity to a forest can increase the sale price of a house
Living closer to a larger forested area, or having a view onto a forest, increased a home’s
value in Finland. (Tyrväinen and Miettinen 2000)
Energy Bills
Reduced summer energy use
Houses shaded by trees on the south or west exposure have a reduced summertime energy
use of over 5 percent. (Donovan and Butry 2009)
Reduced summer energy use
Dense shade around a home can reduce residential energy usage, depending on the
season. (Pandit and Laband 2010)
Reduced energy use
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Planting trees in urban areas can reduce energy use associated with heating and cooling.
This reduction can be 25 percent in an urban landscape. (Akbari 2002)
Reduced energy use
Trees substantially reduce air conditioning and heating costs of residential and
commercial buildings in Sacramento County, Calif. (Simpson 1998)
Reduce urban heat islands
Trees, combined with high-albedo surfaces, can help reduce urban heat islands in major
cities. This can reduce electricity needed to cool buildings. (Akbari et al. 2001)
Ecosystem services
Trees clean the air, regulate climate, reduce noise pollution, and add social value
Street trees, parks and lawns, and forested areas are beneficial as they can filter out
pollution from the air, provide microclimate regulation, reduce noise pollution, and they
provide social value. Parks, lawns, and forested areas can also provide the ecosystem
service of rainwater drainage. (Bolund and Hunhammer 1999)
Green spaces increase ecosystem services
A literature review found numerous health benefits are associated with access to green
space, due to the ecosystem services these areas provide. (Jenning and Gaither 2015)
Trees remove air pollution, creating huge economic value
Every year in the United States alone, urban trees are responsible for removing 711,000
metric tons of CO, NO2, O3, PM10, and SO2 from the air. This ecosystem service of
removing air pollution is valued at over $3.8 billion. (Nowak et al. 2006)
Carbon storage
Urban forests are beneficial for storing carbon, which has an effect on carbon’s
contribution to climate change. (Nowak 1993)
Carbon storage
Based on data from 10 urban centers, urban trees annually sequester 22.8 million tons of
carbon. The total carbon storage of urban trees in the continental United States is 700
million tons. (Nowak and Crane 2002)
Food security/Non-timber forest products
Urban Forests can help provide additional food security or non-timber forest products to
a neighborhood. (McLain et al. 2012)
Food security/Non-timber forest products
Urban Forests can help provide additional food security or non-timber forest products to
a neighborhood. (Poe et al. 2013)
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Trees remove air pollution, huge economic value
In 2010, urban trees in the continental United States were responsible for removing over
17 million metric tons of air pollution, which had a health benefit valued at almost $7
billion. (Nowak et al. 2014)
Crime
Reduced crimes in a neighborhood
Controlling for other variables, mature street trees are related to reduced reports of crime
in a neighborhood. On the other hand, trees that are smaller and closer to the house are
related to increased crime reports. However, the authors caution that another explanation
is possible: Neighborhoods with large trees may be more desirable areas where it would
be more likely for a criminal to be spotted. (Donovan and Prestemon 2012)
Value of homes near parks relates to the crime rate in the park
Not all green spaces are desirable. In Baltimore, property values of homes close to parks
are related to the amount of crime in an area. Higher levels of rape and robbery in a
neighborhood reduce the value of a park to the community. (Troy and Grove 2008) This
citation is important in relation to the others by Troy.
Well-maintained trees are related to lower crime rates
Controlling for a variety of factors, including income, population density, and type of
housing, there is a strong relationship between well-maintained trees and lower crime
rates in Baltimore. This could be an example of ―cues to care‖—the idea that a welltended landscape communicates it is valued. Visibly maintained areas may have greater
social capital. (Troy et al. 2016)
Higher crime areas typically have unmanaged trees *
There is a relationship between tree cover and crime rates in Baltimore, with more trees
usually related to a reduced crime rate. In areas where there is a positive relationship
between tree cover and crime rates, this is most likely due to those areas being
unmanaged. (Troy et al. 2012)
Green view can lower aggression, violence, and mental fatigue
A study showed that women living in Chicago public housing reported less aggression
and violence and lower mental fatigue, if their apartment overlooked a yard with grass
and trees, as compared to a more barren landscape. (Kuo and Sullivan 2001a)
Vegetation reduces property crimes and violent crimes
Despite the fear that dense vegetation leads to greater crime rates, and controlling for
other crime predictors, apartments in inner-city Chicago that had lower levels of
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vegetation had higher levels of property crimes and violent crimes. (Kuo and Sullivan
2001b)

Negatives about Trees
Detriments from street trees
Street trees can be considered undesirable due to the potential for damage of municipal
property, leaf litter, problems associated with visibility and security. (Lohr et al. 2004)
Fear of concealment
Trees and shrubs can offer places of concealment, which can make college students feel
unsafe at night on college campuses. (Nasar & Fisher 1993)
Costs vs. benefits of trees
Communities in Florida were concerned about urban trees due to the potential of
hurricane damage from the trees; falling branches and damage to property; the mess trees
can create with falling leaves; and pollen and tree sap on cars. Despite this, these same
communities favored an increase in urban tree planting, as trees increased shade,
character, and the beauty of a community, as well as increasing property values to the
area. (Wyman et al. 2012)
Storm damage costs
It can be expensive to clean up after urban trees after a storm. (Staudhammer et al. 2009)
Ecosystem disservices
Urban forests can produce many ecosystem disservices, which can be categorized as
financial costs, social nuisances (including vectors for pests or disease), and
environmental conditions (such as altered nutrient cycles). (Escobedo et al. 2011)
Disadvantages of trees
Trees can cause ecosystem disservices. Roots can break up concrete. Tree branches
increase cover, which may increase crime. Branches can cause unnecessary shading or
maintenance issues. Fallen leaves can decrease the ability of vehicles to break at
appropriate speeds. (Lyytimäki and Sipilä 2009)

Limitations of these studies
Unequal distribution of trees
Trees are more likely to be found on public rights of ways in wealthy areas than in poorer
areas. (Landry and Chakraborty 2009)
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Income and tree distribution
While trees and nature clearly are beneficial for humans, there are many variables that
could be confounded. For example, in one study that analyzed seven major cities, the
authors found a strong relationship between urban tree cover and income: the lower the
income, the fewer the trees. (Schwarz et al. 2015)
Tree research correlative
Some studies may not consider important variables in understanding the importance of
trees. While there is strong evidence that nature benefits humans, it is important to note
that much of the research that has been conducted is correlative. (Keniger et al. 2013)
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