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Tree benefit-based 
approach

Trees and energy 
effects

Intro to related i-Tree 
Tools

Talk focus
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Free public Domain 
Software

Based on peer-
reviewed research

Technical support

Continuously 
improved

i-Tree…
“Putting USFS Urban Forest science into the hands of users”

www.itreetools.org
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i-Tree Basis: Benefit based approach

Structure Function Value 
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State, regional or city scale neighborhood scale
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scale
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…manage for desired effects & outcomes

Structure        Function        Value
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Benefit 1: Improve air quality

Absorb pollutants through leaf 
surfaces
 O3 (ozone)
 NO2 (nitrogen dioxide) 
 SO2 (sulfur dioxide)

Intercept dust and/or 
particulate matter (PM10 and 
PM2.5)

Reduction in energy
production needs reduces 
creation of many pollutants

Release oxygen
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Benefit 2: Stormwater reduction  

Intercepts and holds rain on 
leaves, branches, and other 
surfaces

Reduces stormwater runoff

Increases storage in soil

Reduces erosion 
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Benefit 3: CO2 Reduction

Trees are largely made of carbon 
so they take carbon out of the air 
and turn it into tissue (bark, 
leaves, wood, etc.)

Reduce energy needs and help 
avoid carbon release in the first 
place
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&

Plant on the west & northwest 
to provide mid-to-late afternoon 
shade in most locations

Plant shade trees over 
patios, driveways, and 
air conditioning units

Shade east & west 
windows, but prune 
lower branches to 
prevent blocking 
the view.

Image courtesy of Arbor Day Foundation

Trees & Energy – Summer Effects
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Trees & Energy – Winter Effects

Image courtesy of Arbor Day Foundation

…and about 
15mph here

Tree windbreak can reduce a 35 mph open wind velocity
to about 10mph near here  
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Trees & Energy – Combined Climate Effects

Source: Akbari et al.,1992. Cooling Our Communities: A Guide on Tree Planting and Light Colored Surfacing.

Combined effects of transpirational cooling along with 
shading of below canopy built surfaces can reduce air temps 
by as much as 9°F.
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Trees & Energy – Indirect Effects

Source: Akbari et al.,1992. Cooling Our Communities: A Guide on Tree Planting and Light Colored Surfacing.

Reducing energy use at home lessens energy production 
demand – and associated emissions at power generation 
source
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Benefit 4: Trees & Energy Summary

Shade air conditioned 
buildings (summer)

Act as a wind break 
reducing heat loss in 
(winter)

Transpiration cools the air – (climate effect)

Reduce energy demand at power generation source (indirect)
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i-Tree Design

• Analysis of individual trees 
associated with structures

• Calculates benefits over 
time

• Designed for general public 
use

• Web accessible

http://design.itreetools.org

http://design.itreetools.org/
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i-Tree Design

Estimates 4 core ecosystem 
services

Stormwater interception

Energy (impacts on 
heating/cooling)

Air quality improvement 

Carbon sequestration 

Assesses value ($) of current 
and future benefits

$6,476 worth of benefits over the 
next 30 years …and growing
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Provides a $ value for tree benefits

Stormwater

5,714 gallons = $56.57

Energy 

305.7 kwh = $35.85

21.6 therms = $35.00

Air Quality

Improved health = $2.23

Carbon dioxide

612 lbs = $5.95

Total benefits this year = $136
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Shows trees are an investment

$6,476 worth of benefits over the next 30 

years …and growing

Benefits in 2044 = $272 To date = $2,470
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Strategy: Evaluating tree planting energy effects

Pennsylvania Horticultural 

Society planting for the

Philadelphia Housing Authority

Savings over the next 30 yrs 

• $108,000 in winter 

• $87,000  in summer

Benefits in year 30
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Energy Saving Trees

Arbor Day 
Foundation

• Dynamic tree 
suitability 
modeling

• Utility 
partnerships

• Consumer 
oriented

Strategy: Evaluating tree planting energy effects
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Strategy: Tree preservation scenarios

From Google Street View

The 39 Ash trees will provide $76k 

worth of benefits over the next 20 yrs.

Residents decides they are worth 

protecting
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Strategy: Community sustainability programs
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Strategy: Advocacy and Outreach

From very simple…

… to more involved
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i-Tree MyTree beta - new

i-Tree on the go!

 Running on the i-Tree Design 
engine

www.itreetools.org/MyTree$108.34

lbs

lbs

http://www.itreetools.org/MyTree
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i-Tree Species version 2.0 - new

Web version replaces 
previous desktop version 
 And ready for Mobile –

smartphone or tablet!

New features
 Hardiness zones
 Pest / Host
 Invasive designation
 Bug fixes!

www.species.itreetools.org

http://www.species.itreetools.org/
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Additional i-Tree learning resources

www.itreetools.org

• Videos

• Documentation

• Online tools

• Newsletter

• Support

• Examples

• Downloads

info@itreetools.org or al.zelaya@davey.com

http://www.itreetools.org/
mailto:info@itreetools.org
mailto:al.zelaya@davey.com

