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Presenter
Presentation Notes
Cost savings – real estate, road maintenance, energy bills, business traffic, and other related benefits

Reviewed literature hoping to add nuance and excitement to knowledge in the context of urban prosperity and climate mitigation
Planning
Planting trees 
3. Need for maintenance training (pruning!) – reference the Community Landscape Maintenance Standards and Practices 
PAG heat map and disparity in tree cover. – vulnerable communities have less trees. 
In the context of  the Green Stormwater Infrastructure Proposal  - 




Land Grant Mission:
Extend Research, Education and Outreach to Arizona:
Host community educational, tours, workshops & events 
Work with UA operations to create a model of sustainable landscapes
Use technologies & collaborations to improve management & efficiency
Provide formal instruction & student engagement opportunities

UA Tree Inventory
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The Campus Arboretum includes the trees and landscapes on main campus. 
It is an extension program with statewide responsibility to extend research and education to benefit the communities of Arizona. 
The mission of the Campus Arboretum is to promote stewardship and conservation of urban trees in Arizona. 
Specifically,  the Campus Arboretum has 4 approaches:
Host community educational tours, workshops and events 
Work with UA operations to create a  model landscape
Develop and implement technologies and collaborations to improve management and efficiency
Provide formal instruction and student engagement



Outline
Trees Benefits
Economic
Environmental
Community

Urban Forestry Needs
Consistency

Planning 
Planting
Maintenance Bottle Brush

Callistemon viminalis



Tucson Context
Vibrant City and Urban Forest Report 2011:
Trees are “the most important component of an urban 

ecosystem needed to assure its viability”

Water Harvesting Ordinance

Plan Tucson Ch. 3 Green Infrastructure 2013
Proposition 407 Parks and Connections

Green Stormwater Infrastructure Proposal
Arizona Yellow Bells
Tecoma stans var. stans
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We are building on a international foundation of urban forestry progress:
Farm Bill 1990 (see: http://nysufc.org/celebrating-the-game-changing-farm-bill-of-1990/2015/07/13/ Federal government made a national commitment to urban forestry that changed the nation’s approach to managing urban and community forests. Initial decade called for an urban research agenda – completed by 2000.
2. Vibrant Cities & Urban Forests – A National Call to Action is a report generated by a national task force convened by the USFS who explored implications of integrating natural and built urban environment management. The report defines urban forests as a dynamic system of trees, other vegetation, water, soil and air within any urban area, serving as green infrastructure that provides environmental, economic, and social benefits. 
3. Water harvesting ordinance in 2012 is an example of understanding the potential to leverage natural processes to address city problems. 
4. Plan Tucson Ch. 3 Green Infrastructure (2013) 
5. Passage of Prop 407 is an investment in growing Tucson’s urban forest (2018)
6. Green Stormwater Infrastructure Proposal (2019?) begins with a program goal to expand urban tree canopy recognizing that trees are an important component of green infrastructure and foundational to urban ecosystems. 








Essential part of green infrastructure. 

Serve as conventional grey infrastructure 

Also simultaneously address:

Environment
Economy
Community

Benefits of Trees
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Trees have evolved to be integrated in ecosystems – naturally providing for much of what comes from above us and from beneath us. 

Trees as part of green infrastructure provides in a holistic/integrated way for some of the functions of conventional grey infrastructure (water treatment plants and stormwater management systems) while also providing additional environmental, economic, and social benefits - impacting all three areas of the “triple bottom-line”

Mandated environmental quality standards can be achieved with trees more efficiently and cost effectively than through some traditional methods. While trees alone are not sufficient, they are a key piece of the solution and can yield significant returns on investment.
*******************
Urban forestry is a transdisciplinary field involving the entire community, with a need for all interacting members coming together to formulate holistic policy, science, and management in sustainable cities.
The urban forest movement will benefit from holistic policy and legal frameworks, strategic planning and design, and adaptive management, monitoring and financing for humans and nature. 
Linking urban forestry to ecological engineering provides an opportunity to focus on building with nature to achieve renewably powered and systems-based self-designs that satisfy human needs and advance ecosystem conservation. 
Opportunities exist to integrate urban forestry with high-profile, relatively well-funded measures, including restoration of watersheds, wetlands, and coastal systems13, and reworking urban form when engaged in the disruptive process of replacing gray infrastructure with green infrastructure14. https://www.nature.com/articles/s41467-018-03622-0





Environmental Benefits of Trees
Trees Protect Natural Resources
 Support wildlife populations and promote biodiversity

Intercept storm water and reduce flooding

 Filter water – protect and improve water quality

 Clean air - absorb and filter pollutants

 Detoxify soil – remove heavy metals from sewage

 Evaporative cooling – reduce temperature

 Reduce greenhouse gases 
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Biodiversity is the key to resilience and sustainability.
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) 
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) 
Water Quality
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. 
Evaporative Cooling
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) 
Clean air 
Reduced CO2 due to carbon storage. Reduced amounts of NO2, O3 PM10 and SO2 in the air = 7 m tonnes of air pollutants/year at a estimated cost of $7B annually.
Filter Soil (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) 





Economic Benefits of Trees
Trees are good for business:

Increase residential property value

Reduce time on market
Boost commercial district activity

Increase retail business 9-12%
Biophilic Store Design

Expand consumer market
Supply fuel, fiber and food products  

2% Mature yard trees (9” DBH)

3% Large street trees

3-5% Trees in front yard landscape

6-9% Good tree cover in neighborhood

10-15% Mature trees in high-income neighborhood

Morales et al. 1976 The Contribution of Trees to Residential Property Value
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Increase real estate value
Reduce time on market
As cited in: Morales, D.J., B.N. Boyce, and R.J. Favretti. 1976. The Contribution of Trees to Residential Property Value: Manchester, Connecticut. Valuation 23, 2:26-43
And in:  https://depts.washington.edu/hhwb/Thm_Economics.html

Increase retail business:
Shoppers in business districts with robust tree canopy will spend 9 to 12% more for products, travel further and spend more time there. 
Shoppers indicate that they will travel greater distance to visit a district having high quality trees, and spend more time there once they arrive. 
As cited in: K. L. Wolf (2008), Business District Streetscapes, Trees, and Consumer Response. Journal of Forestry Vol. 103 No. 8

Many adopting Biophilic Store Design (BSD) – recognizing urban greening and commerce as mutually reinforcing activities. 
Yannick Joye  , Kim Willems, Malaika Brengman, Kathleen Wolf  (2009)

Supply products:
Supply wood and food products – ranging from recycled material such as mulch, to hardwood furniture, and fuel for energy production. 
Supply healthy edibles – fruit and nuts




Economic Benefits of Trees
Trees reduce costs and pay us back
Reduce Urban heat island effect and support climate adaptation:
Reduce average summer temperatures in Phoenix 4-8F with canopy increase 10-25%

Reduce energy use 5% by strategic shading, windblocking and evaporative cooling

Reduce UV light damage to road sealers – reducing road maintenance needs

Reduce demand on traditional grey infrastructure 

USFS i-tree streets measures $ value of ecosystem services (benefits) to guide 
investment priorities

Each $1 invested in planting and maintenance in 5 major cities, ROI of $1.37 - $3.09 in benefits 

Each $1 on tree maintenance in CA yielded a 580% ROI
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Support climate adaptation:
Reduce average summer temperatures in Phoenix 4-8F with canopy increase 10-25%
Tucson is the 3rd fastest warming city in the US
Reduce energy use 5% by strategic shading, windblocking and evaporative cooling
Reduce UV light damage to road sealers – reducing road maintenance needs
Reduce need for traditional grey infrastructure 
Monetary valuation of ecosystem services shows that trees and other components of green infrastructure can reduce expenditures on the conventional grey infrastructure that would otherwise be necessary to meet clean air and water standards. Based on USFS i-tree streets data estimating monetary value of ecosystem services: 
For every $1 invested in planting and maintenance in 5 major cities ROI of $1.37 to #3.09 in benefits (energy saving, flood water control etc.)
Positive ROI on tree maintenance in CA where $1 in management yielded a 580% ROI.
UHI - An ASU study in Phoenix established that an increase from 9-25% cover reduced average summer temperature from 4.3 – 7.9F (a drop of tion with 25% canopy cover is 4.5F





Community Benefits of Trees
Trees Support Health: 
Increase memory, attention and positive emotion 

Decrease activity in brain parts linked to mental disorders
Create calm – effect linked to reduce crime

Healing – green view doubles recovery

Lower blood pressure, feel younger and richer!

Presenter_6
Presentation Notes
The health benefits derived from nature are well know, but new research has pinpointed specific ways that our lives improve based on the scenery around us.  A new study finds that having 10 or more trees on your block has health benefits on par with a $10,000 salary raise (or moving to a neighborhood with a $10,000 higher median income) or being seven years younger. Data for the University of Chicago study was sourced from Toronto, and found that people who live on a tree-lined street are less likely to report conditions such as high blood pressure, obesity, heart disease or diabetes. Results also showed that people who live in areas that have more or larger trees report better health perception. This outlook translates to a healthier lifestyle and diet among people who also act and feel younger. These characteristics are comparable to the perceptions associated with living in an affluent area.




Community Benefits of Trees
Community connection and revitalization:
Promote physical activity, reduce mortality

Reduce crime and create safe spaces to gather
Strengthen community engagement  

Revitalize neighborhoods and life satisfaction

Provide a sense of place and belonging

Texas Honey Mesquite
Prosopis glandulosa
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Encourage physical activity by creating attractive, shaded outdoor spaces
Discourage crime and create safe places to gather
Strengthen community engagement and revitalize neighborhoods where trees are well-maintained
Promote social equity and environmental justice for neglected communities
Supply healthy edibles – fruit and nuts. • Provide solace, spiritual sustenance, and a sense of place.



Sustaining Benefits
Healthy trees provide exceptional ROI: 
Keys:
Planning – data and expertise to get the right tree in right place

Planting – consistent effort and appropriate planting practices

Maintenance – sustainable practices that reduce inputs and maximize outputs
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FAO, Sustainable Urban Forest Guide 2016 
Tools to guide municipalities in assessing their urban forest, identifying management concerns, and charting a path forward, step by step, toward long-term sustainability.
Modules for climate adaptation, watershed management, land use/planning, food security etc.

Monetary valuation of ecosystem services shows that trees and other components of green infrastructure can reduce expenditures on the conventional grey infrastructure that would otherwise be necessary to meet clean air and water standards. Those mandated standards can be achieved with trees more efficiently and cost effectively than through some traditional methods. While trees alone are not sufficient, they are a key piece of the solution and can yield significant returns on investment.

Recognizing and valuing the tangible services provided by the urban forest, it’s clear that there’s much to be gained by a healthy forest – and real, measurable, and inevitable costs if the investment is not made to maintain it. Fortunately, whereas other forms of municipal “grey” infrastructure – such as treatment plants or stormwater systems – often address a single functional purpose, green infrastructure, including the urban forest, can play a role in advancing numerous sustainability goals simultaneously. 

Sustainable Urban Forest Guide – source 3 and 4 for ROI in Pittsburg (200%) and NYC (560%)




Sustaining Benefits - Planning
Determining location needs and prioritizing

PAG Green Infrastructure Planning tool
Assessing local site conditions

Predicting canopy clearance, utility conflicts 
etc.

Plant selection
Define criteria and match the right plant for the 

right place
Allow adequate space
Respect native diversity
Consider microclimates

PAG – Green Infrastructure Planning Tool



Sustaining Benefits - Planting
ISA guidelines for planting techniques 

reduce tree losses
Most trees fail when planted too deep!



Street Tree Mortality
The benefits of tree planting programs depends on tree survival.

Average lifespan of trees in different land uses 
based on surveys of managers in 20 US cities is 
 13 years for downtown street trees
 37 years for residential sites, 
 60 years for the best city sites, 
 150 years for rural sites.

Skiera, B. and G. Moll. 1992. 
The sad state of city trees.

Amer. Forests Mar./Apr.: 61-64. 
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https://repository.upenn.edu/cgi/viewcontent.cgi?article=1003&context=mes_capstones



Sustaining Benefits - Maintenance
Tucson’s Community Landscape Maintenance 

Standards and Practices
Need to keep records, track survival, canopy

SERVICE REQUEST

ADD/ REMOVE TREE
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Two priorities:
Water for establishment
Efficient irrigation strategies
Pruning




OR

OR

OR

Sustainable Management 
Cost Savings AND Greater Benefits

Blue Palo Verde
Parkinsonia florida

Velvet mesquite
Prosopis velutina

Texas Ranger
Leucophyllum frutescens

Outputs

Inputs
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An example of how management practices affect the sustainability equation (inputs < benefits) is most readily seen in pruning practices.
Shearing shrubs, topping or thinning trees are practices that increase inputs (money, labor, replacement costs) and decrease benefits (trees become hazards, are unattractive, short-lived, higher water users and provide fewer environmental, economic and community benefits. 



QUESTIONS?
tquist@email.arizona.edu

https://arboretum.arizona.edu/

Tanya M. Quist, Director

mailto:tquist@email.arizona.edu
https://arboretum.arizona.edu/


Key Points in Sustaining Benefits
Urban trees are essential to green infrastructure

Trees provide significant direct economic, environmental and social benefits

Greater benefits and positive ROI with more canopy and healthy trees
Sustainable urban forests need dedicated funding, leadership and skillful 
practitioners who:
Plan adequately
Plant properly
Maintain responsibly

Green Stormwater Infrastructure Proposal
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