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Community Development staff has assembled the attached bibliography to document the diverse range of benefits and services provided by a healthy urban forest.  The scholarly works cited have been compiled to inform and support the adoption of the Urban Forestry Comprehensive Plan Amendment (CPA2008-00002).  Where the authors have made abstracts of their works available, these existing abstracts are included and are denoted by an asterisk (*).  For each of the other works, staff has composed an abstract.

Attachment:
Annotated Bibliography


Annotated Bibliography
Center for Urban Forest Research. (2003). Is All Your Rain Going Down the Drain? USDA Forest Service, Pacific Southwest Research Station. 4 p.

Urban trees can be a significant asset for the reduction of stormwater runoff by retaining rainwater and slowing soil erosion. An urban forest of 10,000 trees will reduce runoff by 10 million gallons or more of water each year. Large-crowned trees which are in-leaf coinciding with the most precipitous season, or are evergreens, provide the greatest benefit.
Center for Urban Forest Research. (2006). Why Shade Streets? The Unexpected Benefit. USDA Forest Service, Pacific Southwest Research Station. 4 p.

This report presents research on the benefits of street trees for road maintenance in California’s Central Valley. Evaporation at high temperatures of the binder in asphalt increases the instance of large cracks in pavement over time. Streets that are shaded by trees are less susceptible to this effect and require less frequent maintenance. Shading streets can save between 17% (when small trees are used) and 58% (when large trees are used) on resurfacing and repair costs versus unshaded streets. Effectiveness is highest when large, deep-rooted trees are selected, adequate soil volume is maintained, and trees are placed at least three feet from any pavement.
Donovan, G.H., & Butry, D. (2010). “Trees in the City: Valuing Street Trees in Portland, Oregon.” Landscape and Urban Planning 94(2), 77-83.

*Donovan and Butry use a hedonic price model to simultaneously estimate the effects of street trees on the sales price and the time-on-market (TOM) of houses in Portland, Oregon. On average, street trees add $8,870 to sales price and reduce TOM by 1.7 days. In addition, the authors found that the benefits of street trees spill over to neighboring houses. Because the provision and maintenance of street trees in Portland is the responsibility of adjacent property owners, their results suggest that if the provision of street trees is left solely to homeowners, then there will be too few street trees from a societal perspective.
Geiger, Jim. (2004). The Large Tree Argument: The Case for Large Trees vs. Small Trees. Center for Urban Forest Research, USDA Forest Service, Southern Center for Urban Forestry Research & Information. 8 p.

Planting and maintaining as many large-stature trees as possible is economically and environmentally preferable over the long run to planting and maintaining small-stature trees. The article cites a comparison study of costs and benefits for different plans for municipal tree planting and maintenance and provides suggestions for marketing large-stature trees to communities.
McPherson, E.G., Maco, S.E., Simpson, J.R., Peper, P.J., Xiao, Q., VanDerZanden, A.M., & Bell, N. (2002). Western Washington and Oregon Community Tree Guide: Benefits, Costs and Strategic Planting. Center for Urban Forest Research, USDA Forest Service, Pacific Southwest Research Station, pp. 5-12, 17-22.

Decisions about investments in community trees depend on correctly calculating the costs and benefits of planting and maintaining trees in community spaces: yards, parks, and street locations. The Tree Guide describes studies calculating the economic benefits of trees to energy conservation, air cooling, pollutant and runoff reduction, street shading, and land value, as well as studies calculating the costs of planting, pruning, and removing trees, irrigation, pest and disease control, infrastructure repair, cleanup, liability, and administration. Net benefits or costs are calculated by weighing the benefits versus costs at four different scales—parcel, neighborhood, community, and global—then summing the results. The summed results reveal net benefits exceeding net costs for all large trees, all medium residential trees, and all small trees opposite west-facing walls.
McPherson, E. G., & Muchnick, J. (2005). “Effects of Street Tree Shade on Asphalt Concrete Pavement Performance.” Arboriculture & Urban Forestry 31(6), 303-310.

*Forty-eight street segments were paired into 24 high and low-shade pairs in Modesto, California, U.S. Field data were collected to calculate a Pavement Condition Index (PCI) and Tree Shade Index (TSI) for each segment. Statistical analyses found that greater PCI was associated with greater TSI, indicating that tree shade was partially responsible for reduced pavement fatigue cracking, rutting, shoving, and other distress. Using observed relations between PCI and TSI, an unshaded street segment required 6 slurry seals over 30 years, while an identical one planted with 12 crape myrtles (Lagerstroemia indica, 4.4 m [14 ft] crown diameter) required 5 slurry seals, and one with 6 Chinese hackberry (Celtis sinensis, 13.7 m [45 ft] crown diameter) required 2.5 slurry seals. Shade from the large hackberries was projected to save $7.13/m2 ($0.66/ft2) over the 30-year period compared to the unshaded street.
McPherson, E.G., Simpson, J.R., Peper, P.J., Maco, S.E., & Xiao, Q.(2005). “Municipal Forest Benefits and Costs in Five US Cities.” Journal of Forestry, 103(8), 411-416.

*Increasingly, city trees are viewed as a best management practice to control stormwater, an urban-heat-island mitigation measure for cleaner air, a CO2-reduction option to offset emissions, and an alternative to costly new electric power plants. Measuring benefits that accrue from the community forest is the first step to altering forest structure in ways that will enhance future benefits. This article describes the structure, function, and value of street and park tree populations in Fort Collins, Colorado; Cheyenne, Wyoming; Bismarck, North Dakota; Berkeley, California; and Glendale, Arizona. Although these cities spent $13– 65 annually per tree, benefits ranged from $31 to $89 per tree. For every dollar invested in management, benefits returned annually ranged from $1.37 to $3.09. Strategies each city can take to increase net benefits are presented.
Nowak, David J. The Effects of Urban Trees on Air Quality. USDA Forest Service, Northeastern Research Station. 4 p.

Urban vegetation directly and indirectly alters local and regional air quality in four principal ways. Urban vegetation can reduce air temperature and effect other changes in local meteorology. Trees remove pollutants from the atmosphere both temporarily by intercepting airborne particles and permanently through leaf uptake. Trees emit volatile organic compounds (VOCs) and may result in the emission of additional VOCs from tree maintenance, yet can reduce overall VOC emissions by lowering air temperatures and absorbing evaporative emissions. Appropriately placed, mature trees reduce building energy use, while improperly sited trees may increase building energy use. The combined effects suggest that urban forest management strategies should promote planting and sustaining large, long-lived, and low-maintenance trees in energy-conserving and pollution-reducing locations.
Sullivan, W.C., Kuo, F.E., & DePooter, S.F. (2004). “The Fruit of Urban Nature: Vital Neighborhood Spaces.” Environment and Behavior 36(5) 678-700.

*What makes a neighborhood space vital? This article explores the possibility that the presence of trees and grass may be one of the key components of vital neighborhood spaces. The authors report on 758 observations of individuals in 59 outdoor common spaces in a residential development. Twenty-seven of the neighborhood common spaces were relatively green, whereas 32 were relatively barren. Results indicate that the presence of trees and grass is related to the use of outdoor spaces, the amount of social activity that takes place within them, and the proportion of social to nonsocial activities they support. The findings improve and broaden our understanding of the physical characteristics that influence social contact among neighbors and provide evidence that nature plays an important role in creating vital neighborhood spaces.
Wolf, Kathleen L. (2007). “City Trees and Property Values.” Arborist News 16(4), 34-36.

All forms of urban nature—parks, greenbelts, open space, street trees, etc.—are public goods which provide a range of benefits and services to society. For policy and investment decisions, whether public or private, economic valuation is paramount. Economic decision-making centered on productive use and hard cost can obscure incentives to invest in urban nature. The benefits of urban nature can be represented economically using hedonic pricing and nonmarket valuation. Utilizing these methods can yield evidence in favor of investment in urban nature by revealing nonexcludable benefits for all members within a community and added value to properties with trees.
Wolf, Kathleen L. (2005). “Civic Nature Valuation: Assessments of Human Functioning and Well-Being in Cities.” Forging Solutions: Applying Ecological Economics to Current Problems, Proceedings of the 3rd Biennial Conference of the U.S. Society for Ecological Economics. Tacoma, WA: Earth Economics. 6 p.

*Civic nature is the collective “constructed nature” of cities and can include parks, open spaces and urban forests, on public or private lands. The existence and quality of civic nature is dependent on comprehensive planning and management. Civic nature advocates are called upon to justify the public costs of amenities that are often perceived as having only aesthetic value. Urban nature provides multiple valuable services, and economic valuation of such services has been initiated. Valuation of the human services provided by urban trees and open space – physical health, mental health and functioning, community health and safety - is another opportunity for research and dialog about nature-based public goods.
Wolf, Kathleen L. (1998). Human Dimensions of the Urban Forest, Fact Sheet 1 - Urban Nature Benefits: Psycho-Social Dimensions of People and Plants. Center for Urban Horticulture, University of Washington, College of Forest Resources. 2 p.

Urban trees are associated with various positive effects on everyday moods, activities, and emotional health. Exposure to nature helps us recover from cognitive fatigue. Views of and proximity to nature in the workplace are correlated with greater enthusiasm and patience for work and increased satisfaction. Green views from the home may be associated with reduced domestic conflict. Well-tended landscapes reduce stress and fear of violence in neighborhoods, on the road, and at school. These and other examples add to the list of environmental reasons to grow more urban plants.
Wolf, Kathleen L. (1998). Human Dimensions of the Urban Forest, Fact Sheet 2 - Growing with Green: Business Districts and the Urban Forest. Center for Urban Horticulture, University of Washington, College of Forest Resources. 2 p.

The fact sheet presents a survey of perceptions of urban trees among business interests including owners, contractors, realtors, and business association staff. Trees present opportunities to maximize profits when they create a positive mood and distinct visual identity for patrons to a business. Trees indicate attention to customer service outside the walls of the business. Concerns about urban trees outside of businesses include reduced visibility for safety and security, engineering and debris impacts, and loss of functional space. Acknowledging these costs helps inform decisions on planting and maintaining the right trees in the right places.
Wolf, Kathleen L. (1998). Human Dimensions of the Urban Forest, Fact Sheet 3 - Urban Forest Values: Economic Benefits of Trees in Cities. Center for Urban Horticulture, University of Washington, College of Forest Resources. 2 p.

The fact sheet introduces a selection of economic benefits of urban trees. Strategic planting and care enhances the urban infrastructure by reducing heating and cooling costs, cleansing the air, and improving water quality. Trees and landscaping attract customers to retail and commercial environments and are associated with higher commercial land values and higher commercial occupancy rates. Residential property values, too, are increased by planting and retaining trees.
Wolf, Kathleen L. (2003). “Social Aspects of Urban Forestry: Public Response to the Urban Forest in Inner-City Business Districts.” Journal of Arboriculture, 29(3), 117-126.

*Revitalization programs are under way in many inner-city business districts. An urban forestry program can be an important element in creating an appealing consumer environment, yet it may not be considered a priority given that there are often many physical improvements needs. This research evaluated the role of trees in consumer/environment interactions, focusing on the districtwide public goods provided by the community forest. A national survey evaluated public perceptions, patronage behavior intentions, and product willingness to pay in relationship to varied presence of trees in retail streetscapes. Results suggest that consumer behavior is positively correlated with streetscape greening on all of these cognitive and behavioral dimensions. Research outcomes also establish a basis for partnerships with business communities regarding urban forest planning and management.
Wolf, Kathleen L. (2005). Trees Are Good for Business: Urban Forest Planning Guidelines for Business Associations. Presentation, Pacific Northwest Chapter of the International Society of Arboriculture. 12 p.

This presentation summarizes the results of surveys of business patrons and research in marketing and consumer behavior recommending that trees be utilized to create positive customer experiences. Trees are cues of caring and quality and are correlated with more frequent and longer visits to businesses, greater willingness to travel farther and pay for parking, and increased spending. Respondents to surveys preferred visiting sites with trees to those without trees, and positive reaction increased with tree size.
Wolf, Kathleen L. (2005). “Trees in the Small City Retail Business District: Comparing Resident and Visitor Perceptions.” Journal of Forestry 103(8), 390-395.

*Many small cities and towns are located near resource lands, and their central business districts serve both residents and visitors. Such quasi-rural retail centers face competitive challenges from regional shopping malls, online purchasing, and big box discount retailers. District merchants must strategically enhance their market position to prevent outshopping. Streetscape trees are a physical improvement that can be used to attract and welcome consumers. A national survey evaluated public perceptions, patronage behavior intentions, and product willingness-to-pay in relationship to depictions of trees in retail settings. Results suggest that consumer behavior is positively associated with the urban forest on multiple cognitive and behavioral dimensions. Forest amenities of both wildland and built environments can be used to strengthen local economies.
Wolf, Kathleen L. (2004). Trees, Parking, and Green Law: Strategies for Sustainability. Stone Mountain, GA: Georgia Forestry Commission, Urban and Community Forestry, pp. 8-14.

A critical and frequently overlooked aspect of working toward sustainability goals in communities is responding to the impact of paved areas, especially parking lots, on the natural environment. This report describes scientific research on the effects of parking lots and offers strategies for improving a community’s environmental performance with respect to automobile parking. Such strategies will address heat island effects, air quality, stormwater runoff, and economic impacts. A multi-faceted approach to mitigating the impact of paved parking areas will employ creative policy statements and innovative code language to promote vegetation planting, retention, and maintenance, restrict parking lot geometry, and emphasize smart design.
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