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Establishing a Tree’s Value

Tree & Forest 
Structure

Economic 
Value

Environmental 
Services (Function)

Information, Calculations, &
 Analysis 



Structure       Function       Value

….home, park, corporate campus, neighborhood, city, region or watershed

Concept applies to multiple scales and land types



Air pollution removal
Carbon storage and annual carbon 
sequestration
Avoided stormwater run-off 
(hydrology effects)
Energy effects                                  
(home cooling & heating)
Structural assessment 
$ Value for ecosystem services
Public health impacts related to air 
quality 

Estimating Tree Benefits:



Tree species, size and leaf area area are key to 

calculating ecosystem services (benefits). 



The Foundation: Local Data

Local Sample or Inventory

Local information:

Ø Weather

Ø Pollution
Ø Environmental 

Variables

Hourly simulations



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

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

A reduction in energy 
production needs reduces 
creation of many air pollutants

Release oxygen

Tree Benefit: Improve Air Quality

Image courtesy of the Center for Urban Forest 
Research 



Improving Air Quality

15” Oak at 20 years (lbs):
ØNO2 = 0.98
Ø SO2 = 2.72
ØPM10 = 0.52
ØOzone = 0.84
ØVOCs = 0.21

Image courtesy of the Center for Urban Forest 
Research 

USDA Forest Service, Springfield, MA i-Tree, 2019



Tree Benefit: Reduce Carbon Dioxide CO2

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

Tree can help reduce home 
energy needs, which also reduces 
additional carbon emissions 
released from power plants in 
the first place (Secondary benefit)

Image courtesy of the Center for Urban Forest 
Research 



Reducing Atmospheric Carbon Dioxide

Image courtesy of the Center for Urban Forest 
Research 

10” diameter deciduous shade trees

100 trees remove five tons 
of CO2/year
100 trees remove about 
1000 lbs of pollutants per 
year, including:

• 400 lbs of ozone
• 300 lbs of particulates

USDA Forest Service, Brattleboro, VT,  i-Tree, 2020



Tree Benefit: Hydrology Effects

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

Reduces stormwater runoff

Increases water storage in 
soil 
Increase infiltration and 
helps recharge aquifers 
(underground water)

Reduces erosion 
Image courtesy of the Center for Urban Forest 

Research 



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
https://www.arborday.org/trees/

Trees & Energy – Summer Effects

https://www.arborday.org/trees/


Trees & Energy – Winter Effects

Image courtesy of Arbor Day Foundation
https://www.arborday.org/trees/

…and about 
15mph here

Tree windbreak can reduce a 35 mph open wind velocity
to about 10mph near here  

https://www.arborday.org/trees/


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.



Trees & Energy – Indirect Effects

Tree City USA Bulletin No. 4, The Right Tree for the Right Place, National 
Arbor Day Foundation

Reducing energy use at home lessens energy production 
demand – and associated emissions at power generation 
source



Tree Benefit: Energy Effects Summary

Trees shade buildings and 
built surfaces (summer)

Act as a wind break 
reducing heat loss when 
cold (winter)

Trees cool the air – (climate effect)

Reduce energy demand at power generation source 
(Secondary benefit)

Image courtesy of the Center for Urban Forest 
Research 



Conserving Energy

Image courtesy of the Center for Urban Forest 
Research 

Northeast U.S. Average

•Save up to 30% of 
annual air conditioning 
costs

•Save 10-25% of winter 
heating costs 

USDA Forest Service, i-Tree, 2021



Research Science and Data Development 

Commercial Practitioners

Citizen Scientists

University Researchers



Benefit-Based Approach



Using quantitative data to tell your story? 













Forest Cover in Metro Springfield



Impervious Surfaces in Metro Springfield
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Springfield Tree Cover by Neighborhood



Springfield Street Tree Analysis
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Springfield Street Tree Analysis



Springfield
36.67%

Chicopee
35.39%

Holyoke
64.21%

Westfield
59%



Chicopee Urban Forest Canopy Assessment
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Holyoke Urban Forest Canopy Assessment
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Holyoke Urban Forest Canopy Assessment



Westfield Urban Forest Canopy Assessment
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Westfield Urban Forest Canopy Assessment



MyTree Personal Tree Value Calculator

Learn about benefits that trees provide!

Tell us a little bit about your tree and we'll 
estimate the amount of carbon 
dioxide and pollution it removes from the 
air, as well as the amount of stormwater it 
can help mitigate.

It's quick and easy!

$108.34

lbs

lbs



MyTree Personal Tree Value Calculator



MyTree Personal Tree Value Calculator

Tree Facts
Serving Size: 14 in DBH (35.6 cm)
Species: Pin Oak, Quercus palustris

Amount Per Serving

Carbon sequestered 259 lbs  !! ! ! ! ! ! ! ! avoided 257 lbs
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! % Annual Value*

Total Carbon  537 lbs
O3  $1.96
VOC(Volatile Organic Compounds)  $0.93!! ! !
NO2(Deposited)  $0.85
NO2(Avoided)  $3.36
SO2(Deposited)  $0.25
SO2(Avoided)  $1.40
PM10(Deposited)  $1.77
PM10(Avoided)!  $0.39 ! ! ! ! !
! Conserved Kilowatt/hours  96 KwH
!Reduced oil/natural gas consumption  28 therm(s)
Stormwater ! intercepted  1,527 gallons!

Property value increase  $103.00   !!Natural Gas  $39.93
Stormwater $12.21   ! ! ! ! ! ! ! ! ! !Electricity  $12.92 !! ! 
*It should be noted that trees themselves emit biogenic volatile organic compounds (BVOCs) which can contribute to ground-level ozone production. This may 
negate the positive impact the tree has on ozone mitigation for some high emitting species (e.g. Willow Oak or Sweetgum). However, the sum total of the tree"s 
environmental beneÞts always trumps this negative.

Source
www.treebeneÞts.com/calculator/ReturnValues.cfm?climatezone=Northeast

USDA Forest Service"s Center for Urban Forest Research

 i-Tree Tools CD ROM: http://www.itreetools.org/

! ! ! ! ! ! !                          



MyTree Personal Tree Value Calculator

T H I S  T R E E  W I L L  G I V E  B A C K

 $ 320     
I N  E N V I R O N M E N TA L B E N E F I T S  

O V E R  T H E  N E X T  1 5  Y E A R S

w w w. r e g r e e n s p r i n g f i e l d . o r g / i t r e e


