ARNING OBJ

In 1978, John k. Rousakis, mayor of Savannah, Georgia
opened the first National Urban Forestry Conference in
the United States with the following statement:

The time has come for urban communities to stop
seeing the trees and start looking at the forest. I say
this because the comprehensive
environmental benefits . . . can
be achieved only through a for-
est management program. They
cannot be achieved through tree
management programs designed
solely to protect trees for an
aesthetic or historic purpose. If
municipalities are to have effec-
tive municipal forest programs
that will produce the maximum
public benefits, they must reorder
their thinking, They should estab-
lish the improvement of the urban
environment as the primary goal
of such programs. . . . This means
that we in municipalities must
identify the qualities in the
urban environment we wish

El

stands of trees :

The planting and management
benefits to the community should be the focus of a well-
developed urban forest management plan.

Environmental Benefits

The environmental benefits provided by the urban forest can
include enhanced air quality, carbon sequestering, energy
conservation through shade and wind protection, reduction
of stormwater runoff and erosion, and noise attenuation.
Air Quality

Vegetation improves air quality by intercepting particulate
matter and absorbing gaseous contaminants through stom-
ata. Many urban pollutants are produced through the com-
bustion of fossil fuels for power, transportation, and other

There are many environmental, aesthetical, and social benefits of trees, including an
) ) improvement in air quality, energy conservation, the sequestering of carbon, and an
to attain through our urban increase in residential and business property values.
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combustlon of fossﬂ fuels, construction and demolmon
industrial processes, soil tillage and erosion, and complex
reactions between sunlight and gaseous pollutants. Particulates
have been associated with respiratory (asthma) and cardio-
pulmonary (heart attacks) diseases, and cancer.

Some trees produce pollutants known as biogenic volatile
organic compounds (VOCs) that can contribute to the
formation of ozone and carbon monoxide. Their existence
has been cause for a broad concern about “pollution-causing
trees.”

Species vary widely in their production of these com-
pounds. Concerns that trees cause pollution should be
balanced with their ability to improve air quality. In the
South Coast Air Basin (California), 12 percent of the hydro-
carbons were from trees and shrubs; 88 percent were from
human sources (Herr 1992). Although trees emit hydro-
carbons that can enhance ozone formation, they lower
overall ozone levels.

Carbon Uptake and Storage
The concentration of carbon dioxide in the earth’s atmosphere
has been increasing since the beginning of the industrial age.
Associated with this increase is a warming of global tem-
peratures. Estimates of U.S. carbon dioxide emissions for
1996 were 5.5 billion tons (McPherson and Simpson 1999).
Trees have been considered as a tool to mitigate increases
in atmospheric carbon dioxide. As they grow, trees remove
carbon dioxide from the atmosphere. Through photosyn-
thesis, carbon is initially stored as sugar. A fraction of the
stored carbon dioxide is released back to the atmosphere
during respiration. Over time, however, the tree accumulates
atmospheric carbon in the form of wood, thereby seques-
tering the carbon. The amount of carbon stored in a tree
is a function of the amount of woody material (stems and
roots) as well as its quality. This carbon is not released into

"’Ie Greenhoqse fffed Oﬁd (orbon Sequeslenns

Through photosynthesis, p!ants combine
carbon dioxide from the air with water L & i
using energy from sunlight to create ’
carbohydrates for growth. Trees store
carbon in woody fissue, thereby seques-
tering the carbon until the wood is
decomposed or burned. By
removing carbon diox-
;;:!e) from the air, frees
elp improve air
quality and fﬁ
reduce global

warming.
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Street trees are a major source of building shade. A
well-developed street tree program can be linked directly
to the energy-saving benefit accrued by the adjoining
property owner.

McPherson and Rowntree (1993) estimated the extent
that “well-placed” trees would reduce the costs of heating
and cooling a residence in selected locations throughout
the United States. Energy savings were influenced by the
amounts of summer shade, winter sun, and wind, and
were greatest in locations with hot summers. Total benefits
provided by trees were greatest in Miami, Florida, and Fresno,
California—locations with long, warm summers. The lowest
energy savings were in Portland, Oregon, a location of cool
summers and moderate winters. Savings associated with
wind reduction were greatest in cold winter areas such as
Minneapolis, Minnesota, and Boston, Massachusetts.

The size of any savings associated with heating and
cooling is related not just to the geographic location but to
the planting location within the site. The maximum savings
(benefits) occur when trees are located so as to provide
shade and block wind without reducing access to winter
sun. Deciduous trees, hedges, and vines on trellises placed
on the east and west sides of structures can provide summer
shade while allowing the winter sun to penetrate. At high
latitudes (above 30° north latitude), evergreen plants are
also suitable on east and west walls because the sun angles
in winter are such that these walls will not effectively collect
heat, even though desired. In cool climates with limited
solar radiation, shading the south side of a building may
increase the amount of energy used, creating a liability
rather than a benefit.

Another benefit associated with shade provided by trees
is the reduced exposure to skin-damaging ultraviolet rays.

trees can help defer the costs

of energy production. When trees are
planted in locations that reduce air-conditioning demand
in the summer by shading buildings, or heating needs in
winter by shielding cold winds, peak energy demand is less.
The need to build additional power plants to meet peak
demand may be reduced. Any long-term management plan
to shave demand will reduce the need for additional power
plants, a major capital expense.

Humans respond to nature, greenspace, and landscape plant-
ings, and our behavior is influenced by those factors. The
mental fatigue we experience in modern urban life is relieved
by greenspace.
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 reported th > streefs needed fo be
or slurry sealed every 7 to10 years when in full -
sun, refurbishment of pavement under dense shade
may be deferred to every 20 to 25 years.

Stormwater Runoff and Erosion Control

Tree canopies intercept rain, snow, and other forms of pre-
cipitation. In so doing, they decrease the impact velocity of
a raindrop hitting the ground and reduce the overall amount
of precipitation that eventually hits the ground. Leaf litter
that covers bare soil has a similar effect. The result of this
moderating effect on precipitation is a reduction of runoff
and soil erosion. The faster the moving water, the larger
the particles that can be carried away and the more severe
the erosion will be.

The scale and intensity of interception is directly related
to the amount of canopy cover. Evergreen species are more
effective than deciduous species, because they provide year-
round cover.

Trees are most effective in intercepting rainfall during low-
intensity storms. As the duration of precipitation increases,
water drips from leaves and runs down stems. As with

are best for year-round effectiveness.

There is, however, indirect evidence to suggest that plants
create a psychological barrier that reduces the perception of
noise. “Out of sight, out of mind” applies somewhat and
may be of importance in confined spaces.

Habitat for Wildlife

Groups of trees and their understory provide habitat for
wildlife, including amphibians, reptiles, mammals, and
birds. Interaction with these creatures helps connect people
to nature. In fact, bird watching is one of the fastest-growing
recreational pursuits in North America.

| Research HiSMiSM

* |n Austin, Texas, trees reduced stormwater runoff
by 7 percent, a benefit equivalent to $230 million
in costs of constructing retention ponds (Walton
1998).

® In Sacramento County, California, the urban
forest canopy was more effective in moderating
storms in summer than winter. Over the entire
study area, about 1 percent of the annual pre-
cipitation was intercepted; with the free canopy,
up to 11 percent was (Xiao et al., 1998).
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» Kaplan 1988 reveale office
workers with views of natural elements expe-
rienced less job pressure and greater job
satisfaction than colleagues with no view or
views of the built environment.

* Inmates ot a large federal prison who viewed
the prison inferior from their cells sought health
care more often than prisoners who had a
view of farmland {Moore 1982).

¢ Kuo and Sullivan {2001) observed that veg-
etation may mitigate psychological precursors
to crime, such as irritability, inattentiveness,
and impulsive behavior. The restorative power
of nature in cities reduces these precursors.
They analyzed crime patterns in a community
in Chicago and found fewer crimes (violent
and property) occurred in areas of dense
trees and grass.

‘gurvmlance first by creating m»:)re inviti mg,

In addition to the recuperative benefits of viewing trees,
greenspace provides recreational areas in which people can
be active. Activity is directly linked to health and well-being,

Municipal arborists who have worked with volunteer
organizations and programs offer direct testimony to the
power of planting and caring for trees as a restorative event.
There is the sense of doing something positive, of making a

contribution that is clear and powerful. Leaders of volunteer-

based tree groups would add that the restoration extends

3

and second by Sﬁmng as a “territorial marker”

[COHQMK Vcdue’

How trees affect the value of a property is one of the impor-
tant variables in urban forests. A healthy, attractive urban
forest enhances the economic stability of a community by
attracting visitors, businesses, and new residents. Research
has shown that people tend to linger and shop longer when

A healthy, attractive urban forest enhances the economic
stability of a community by attracting visitors, businesses,
and new residents.
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ales value

Appraital of the Yalve of
I.QIIJOCOPC Trem
Another approach to estimating the value of trees and shrubs
in landscape settings is that of the Council of Tree and
Landscape Appraisers (CTLA), whose Guide for Plant
Appraisal (2000) provides a methodology for individual
trees. CTLA represents seven landscape and horticultural
industry. groups.

One of two methods is recommended, depending on the
size of the tree in question. The replacement cost method
is for plants that can be replaced by one of the same size -
and species. The trunk formula method is for trees con-
sidered too large to replace. A basic value is calculated by
adding the cost of replacing the largest commonly available
tree of the same or comparable species to the increase in
value based on the difference in trunk areas of the appraised
tree and the replacement tree.

In both methods; the value obtained is adjusted by con-
dition and location ratings of the tree to obtain its appraised
value. The costs are based on growing and handling prac-
tices of plants in the particular region.

Appraisals based on the CTLA procedure are used for
settling insurance claims, civil suits, and property condem-
nations. They are also used for establishing the value of plants
for inventory purposes or for replacement should they be
damaged during construction. The U.S. Internal Revenue
Service has accepted tree casualty losses of replacement-size
trees, but has yet to fully recognize losses based on the basic
value formula for larger trees.

The Arboricultural Association in Great Britain recently
updated its Amenity Valuation of Trees and Woodlands
(Helliwell 2000). Six factors are identified for a tree, plus
any special factors such as historical value. Each of these

Henry (1994) examined the influence of
landscaping on the price of single-family
homes in Greenville, South Caroling, finding
that homes with excellent landscaping had
sales prices 4 to 5 percent higher than those
with good landscaping, which in turn had
sales prices 8 fo 10 percent higher than
those with poor landscaping.

Other appraisal methods include the Burnley approach
in Australia (Moore 1991), the Standard Tree Evaluation
Method (STEM) in New Zealand (Flook 1996), and Norma
Granada in Spain (Asociation Espatiola de Parques y Jardines
Publicos 1999). A joint standard for Australia and New
Zealand, Amenity Trees—Guide to Valuation, has been devel-
oped and is in the review stage.

Extend life of Pavement
The asphalt paving on streets contains stone aggregate in
an oil binder. Without tree shade, the oil heats up and
volatizes, leaving the aggregate unprotected. Vehicles then
loosen the aggregate and, much like sandpaper, the loose
aggregate grinds down the pavement. Streets should be
overlaid or slurry-sealed every seven to 10 years over a 30
to 40-year period, after which reconstruction is required.
A slurry seal costs approximately $0.27 per square foot
(0.09 square meters) or $50,000 per linear mile (1.6 km).
Because the oil does not dry out as fast on a shaded
street as it does on a street with no shade trees, shaded
streets require less frequent maintenance. The slurry seal
can be deferred from every 10 years to every 20 to 25 years
for older streets with extensive tree canopy cover.
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( LM and C ordeli H K. 1988. “Influence of Trees
on Residential Property Values in Athens, Georgla (USA):
A Survey Based on Actual Sales Prices.” Landscape and

Urban Planning 15:153-64.

Asociacion Espariola de Parques y Jardines Publicos. 1999.
Metedo Para Valoracion de Arboles y Arbustos Omarmen-
tales. Norma Granada. Asociacion Espariola de Parques
y Jardines Publicos, Madrid, Spain.

1. What is the most abundant gaseous
pollutant that results from burning
coal and oil?

a. ozone
b. sulfur dioxide

¢. smog

d. nitrogen dioxide

; Centcnary Conference. Centre for Urban Homculture
Melbourne, Australia. pp. 166-171.

. The carbon stored in a tree’s woody

material is released from the atmos-
phere when the wood is

a. decomposed by fungi

b. burned

c. chemically destroyed

d. all of the above

Nelda Matheny and Jim Clark are principals of HortScience, Inc.,

an arboricultural consulting firm in Pleasanton, California. They are

authors of A Photographic Guide to the Evaluation of Hazard

Trees in Urban Areas and frequent presenters ai ISA conferences
on the subject of tree risk assessment and management.

. \/Iammum direct ENETZY CONSETV: ation

benefits occur when trees are placed to

a. provide summer shade and block
wind

b. block all sunlight and reduce noise

¢ add aesthetic value in the landscape

d. add year-round shade in cool
climates

. Each 10°F (5.5°C) increase in tem-

perature increases smog production by
a. five percent

b. 10 percent

c. 20 percent

d. 30 percent

. Tree planting in urban areas has

been identified as a successful means
of mitigating the

a. heat index

b. urban cooling phenomenon

¢. wind chill factor

d. heat island effect

18
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11.

~¢. adjacent rural locations are 4°F to 10°F

iffer from those in adjacent rural lo tions

(2.2°C 10 5.5°C) warmer

d. it is difficult to measure, because temper-
atures only differ during extreme weather
conditions

. What is an atmospheric contaminant that is

formed by a photochemical reaction of

nitrogen oxides and hydrocarbons in ultra-

violet sunlight and moisture?

a. particulates

b. sulfur dioxide

¢. ozone

d. carbon dioxide

The interception of precipitation by tree

canopies results in

a. decreased impact velocity when raindrops
hit the ground

b. reduced runoff and soil erosion

c. reduced intensity of runoff during peak
loading of stormwater systems

d. all of the above

. According to the article, what is a documented

psychological benefit of trees and greenspace?
a. bird watching

b. improved mental health

c. reduced noise levels

d. reduced air-conditioning demand

. A study on the east coast of the U.S. con-
cluded that landscaping with trees increased

the sale price of homes by how much?
a. two percent

b. five percent

¢. eight percent

d. 10 percent

18.

19.

20.

: of extensive tree canop

cover over a street with asphalt paving? -

a. the stone aggregate is weakened and
loosened by tree litter

b. the shade extends the life of the asphalt,
reducing maintenance costs

c. the tree canopy has no significant effect
on the asphalt paving

d. the asphalt composition damages tree
health, requiring increased tree
maintenance

To reduce noise levels appreciably, the
width of the plantings must be
a.20t040ft (610 122 m)

b.45t0 75 ft (13.7 t0 22.8 m)
c.80to 115 ft 24.4 10 35 m)

d. 120 to 150 ft (36.6 to 45.7 m)

Which atmospheric contaminant is solid
rather than gaseous, and generated by fossil
fuels, construction and demolition, industri-
al processes, soil tillage and erosion, etc.

a. smog

b. particulates

¢. nitrogen oxides

d. ozone

In a 1993 study by McPherson and

Rowntree, the two U.S. cities likely to

receive the greatest total energy conserva-

tion benefits from well-placed trees were

a. Portland, Oregon and Seattle,
Washington

b. Philadelphia, Permsylvania and Chicago,
Mlinois

¢. Miami, Florida and Fresno, California

d. Minneapolis, Minnesota and Boston,
Massachusetts




