
Planning for Trees 

Public  Infrastructure

Gordon Mann, Consulting Arborist

Mann Made Resources

Pacific Northwest Chapter ISA and 

OR Dept of Forestry

October 27, 2010

gordon@mannandtrees.com

650-740-3461

mailto:gordon@mannandtrees.com








Outline

Â Trees provide public benefits

Â Trees are the same as other infrastructure

Â Public Asset

Â Provide Benefits

Â Time Invested in Growth and Care

Â Liability and Risk

Â Investment of Public Resources and Have Value 

Â Frame work for an infrastructure program

Â Summary and Conclusion



Urban Forestry

The management of urban and 

community trees (or the trees 

where we live) for the benefits to 

people.



50% to 80% of The Urban Forest is 

Located on Private Property

Â Caring and Preserving public trees is only a 

portion of the urban forest

Â The best maintained public trees are not 

enough to sustain and provide benefits to a 

community

ÂPrivate Property ownersô care of trees does 

affect the community



Needs of an Urban Forest 

for Sustainability

Â Mixed age population

Â Diverse population

Â Work towards full stocking

Â Maintenance to industry standards (A300)

Â Inventory

Â Preventative Maintenance 

Â Incident Response



Vegetation Conditions Comparison 

The Changes to Air Temperature
Vegetation Type       Compared To                  Temperature Change 

Tree groves             Open terrain                           9°F cooler 

Irrigated Bare ground 6° cooler 

agricultural

fields 

Suburb with trees     New suburb, no trees            4 to 6° cooler

Grass sport field        Parking lot                             2 to 4° cooler

Source: Trees, Parking and Green Law: Strategies for Sustainability; Dr. K.L. Wolf, 2004



Cooling Effect of Trees

Â Tree canopy cover reduces urban heat islandeffects 

(Akbari et al. 1992, Asaeda et al. 1996). 

Â Tree planting is one of the most cost-effective means of 

mitigating urban heat islands. Vegetation canopies can 

cool paving by direct shading of the ground surface. They 

also cool parking areas indirectly through transpiration of

Â water through leaves (Oke1987). 

Â Approximately 1°F of temperature reduction is 

associated with each additional 10 percent of tree 

canopycover (Simpson, et al. 1994).



from EPA Heat Island Reduction Initiative

Cities are hotter by 4 to 7 degrees and the 

heat stays longer in the hardscape



Trees Mitigate Temperature

Trees can reduce surface temperatures by reducing the 

amount of solar radiation that is transmitted to dark 

paving surfaces. The amount of radiation transmitted 

through a tree canopy varies by type of tree, but 

ranges are 6 to 30 percent in the summer and 10 to 80 

percent in the winter. Trees in Davis, California 

parking lots reduce surface asphalt temperatures 

by as much as 36°F, vehicle cabin temperatures by 

over 47°F and fuel tank temperatures by nearly 

7°F (Litman 2002).



Trees Aid Air Quality

Studies in Sacramento, California suggest that 50 
percent shading of paved areas would reduce 
hydrocarbon emissions city-wide 1 to 2 
percent, equivalent to about 0.84 metric tons 
per day. While this effect seems modest, these 
reductions are equivalent to agency 
emission reductions goals for non-
transportation air quality improvement
(such as waste burning and vehicle scrap 
practices) (McPherson 2001).



Redesigned (After) ïParking lot landscaping analysis (from McPherson, 

2001)

Existing Conditions (Before) ï

Parking lot landscaping 

analysis (from McPherson, 

2001)

Improved shade, 

storm water 

interception and 

storage, air quality, 

appearance

Trees serving as 

infrastructure in 

parking lots



Shade Pays

Annual benefits provided by the current 

parking lot trees (8.1% shade) was valued 

at approximately $700,000 for improved 

air quality. By increasing shade to 50% in 

all parking lots in Sacramento, the annual 

benefits will increase to $4 million.
McPherson, 2001



Compare the Time to Build

Â Sidewalk - 1 to 2 days

Â Street Light or Traffic Signal ï3 days to a week

Â Building ïa month to 6 months

Â Civic Monument Building - 9 months to 24 

months

Â Tree ï30+ years



Compare the Return on Investment

Â Sidewalk ïbuild and pay to maintain or replace

Â Street Light or Traffic Signal ïmaintain and 

replace

Â Building ïmaintain and re-model

Â Civic Monument Building ïmaintain and re-

furbish

Â Tree ïvalue and benefits increase over time -

returns > 1:1 return on investment dollar



City Tree Inventory 

Replacement and Benefits Values

Â Davis, CA $35 Million; Benefit to Cost $3.37

Â Orlando, FL ï$181 Million; Benefit to Cost $1.87

Â Bowling Green, OH ï$ 4.16Million (8,200 trees); 

Benefit to Cost $2.58

Â New York, NY ïAnnual UF Benefit $122 million 

(600,000 street trees)

Â Portland, OR ïCapital Value $1.1 Billion;  $45 

Million in annual benefits; $15.3 Million Property 

Tax revenue enhancement; $4.6 Million for Mtce



The Benefits from Trees

Come from the Leaves

Â Canopy Cover

Â Shade

Â Air Quality ïParticulates and absorption of 

pollutants during photosynthesis

ÂOzone requires sunlight in the óOzone Triangleô



Property Value Enhancements

Â Property value enhancements generally come 

from the neighborhood not individual homes

Â Any other re-financers in the group?

Â Whose appraiser included the trees on the 

property in the appraisal?



Long Term Sustainability

Give the tree a long term edge 

Â Placement and avoidance of conflicts

Â Performing work to standards enhances tree 

structure

Â Educating the public and City staff about the 

value of mature trees

Â Maintain the trees over time

Â Tree preservation practices 

Â Coordinated programs working around trees



Steps to Sidewalk/Tree Success

Â Establish program with criteria and procedures

Â Have guidelines in place for performing the work

ÂCanôt save every tree

ÂCanôt have such strict guidelines/standards that 

trees will not be saved

Â Educate and promote the program

Â Keep good records 



Summary

Â Trees are infrastructure. They need to be 

managed

Â Proper tree selection and establishment sets the 

foundation for future benefits

Â Larger trees provide greater benefits ïit is 

canopy, not just number of trees

Â Education has to be a key component

Â There are resources out there to support our 

efforts



Conclusions

Â Trees provide a great return on investment

Â Large trees are essential. Planting initiatives 

need to grow the trees, not just plant

Â Regional situations and procedures are 

important ïclimate, species, design

ÂTrees usually donôt get the credit for their 

contribution to a community
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Planting and Growing 

Considerations

Â Correct species for growing site

Â Correct placement of tree

Â Correct planting technique- root ball 

management, correct depth

Â Soils: excessive drainage, poor drainage, 

compaction, disturbance

Â Irrigation

Â Reclaimed water - Salts and pollutants



Tree Foundation Planting Detail

Plant High!

Keep the top of the

rootball approximately

1 1/2òï2ò above

ground level. There

should be no soil on

top of the rootball.

Remove nursery

stake at planting time

If tree leans,

stabilize with two

stakes (as shown)

Enhance soil, add

coarse mulch

4ò from trunk

and 4ò deep

-18ò-

/\

Pedestal of  undisturbed   soil

Root ball >

Concentrate water to the 

root ball of newly planted 

trees ïberm or delivery

Adjust pedestal depth if root washing



Rapid Establishment

ÂDonôt set it and forget it

Â Watch the water

Â Monitor health

Â Prune lightly and wisely ïleaves shade the 

trunk and feed the tree

Â If necessary, consider fertilizer or amendments



Young trees do not look like 

old trees. They donôt have 

thick bark or sturdy 

heartwood and need shade on 

the trunk.



Correct Pruning

Â Central Leader

Â Size Relationships between parent and 

subordinate branches

Â Temporary branches

Â Remove co-dominants early

Â Subordinate and slow down any unwanted 

competing leaders or long laterals

Â Leaves feed the tree



High Quality Plant Material is Essential to Long 

Term Growth and Sustainability





Young Tree Pruning

Â Transitional attention when possible

Â Practice cuts; prune long branches in steps

Â Watch how the tree responds

Â Correct and adjust as needed

Â Small cuts before heartwood forms



Young shade trees should have a central leaders 

and temporary branches along the trunk



Benefits of Young Tree Pruning

Â Reduce long term defects

Â Control branch spacing 

Â Minor corrections

Â Low cost, high return on investment

Â Great client service

Â Promotes the tree providing the intended 

benefits





Proper Pruning

Critical from the nursery through maturity to 

senescence 

ANSI A300 Standards

Itôs a living monument of your pruning skills and 

knowledge



Keep Low Temporary Branches

Â Feed the trunk, improve taper

Â Protect the trunk by keeping people away

Â Keep the mower and weed wacker away

Â Shade the thin trunk bark to avoid sunburn



Proper Irrigation
Â Nursery soil is very porous ïconcentrate water 

on the root ball; know the adjacent soil types

ÂDonôt spray the trunk of the tree

ÂDonôt allow water to puddle at the base

Â Different water application than turf or 

groundcover

Â Adjust as the tree grows; enlarge as the roots 

leave the root ball; At  some point, we may cut 

off

Â Water source and quality



Mulch

Â Cover bare soil with mulch

Â Keep away from the trunk of the tree

Â Adds organic matter

Â Retains moisture in the soil

Â Reduces weeds

Â Keeps the mower away from the tree

Â Replace or add over time as it decomposes



Staking

Â Remove the nursery stake

Â Install the stakes outside of the rootball

Â Cut off the top of the stake above the tie point

Â Select the number of stakes for the needs of 

the tree and site conditions

Â Not as important as proper root ball treatment 

at planting



Most Staking is Not Correct

Â Stakes above the tie damage tree parts

Â Wind direction

Â Allow the tree to sway; avoid rigid trees

Â Stakes much larger diameter than the tree

Â Unnecessary or improperly installed cross bars

Â Stakes should only be the first two years, or so


