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What is i-Tree?
A suite of tools to assess urban vegetation and their ecosystem 

services and values

i-Tree is a 
Cooperative 
Initiative

LandscapeEco Canopy Design MyTree



Public-Private Partnership

USDA Forest Service

Davey Tree Expert Co.

National Arbor Day Foundation

Society of Municipal Arborists

International Society of Arboriculture

Casey Trees



“Putting US Forest Service science into the hands of users.”

• Benefits-based approach
• Based on peer-reviewed research
• A 15-year collaborative effort
• Technical Support
• www.itreetools.org

What is i-Tree?



i-Tree Conceptual Model Schematic



Why i-Tree?
Opportunities for communities to…

• Plan and manage urban forest resources more 
strategically to serve and protect citizens;
• Integrate urban forests in policies: sustainability, 

climate, resiliency, air quality, public health, 
stormwater, etc.;
• Support advocacy efforts with data; 
• Improve preservation of trees and forests; 
• Connect urban and rural forest importance.



• Economic opportunities: 
attract & retain new businesses and residents;
• Promote green tourism and investment;
• Create green industry jobs; 
• Sustainable development;
• Youth education & engagement;
• Develop new relationships & partnerships…

Why i-Tree?
Opportunities for communities to…



To improve forest and human 

health, and forest and city resiliency 

through easy-to-use technology 

that engages people globally in 

enhancing forest management.

i-Tree’s Vision



• 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). 



Quantify Tree Benefits

$2.94 in benefits
for every $1.00 spent

Carbon dioxide storage and sequestration 
Air pollution removal

Storm water reduction

The only infrastructure 
that increases in value 

over time.

with Research Science



Research Science and Data Development 

Commercial Practitioners Citizen Scientists

University Researchers Planners, Engineers & Architects



What are your urban forestry challenges 
and opportunities?
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• My objectives?
• Tool advantages, 

limitations, and 
options?

• Available resources? 

• Technical capacity or 
skillset? 

• Timeline?

• Audience?
• What does success 

look like for me?

i-Tree Tool Selection Framework



The Foundation: Local Data

•Local Sample or Inventory

•Local information:
• Weather

• Pollution

• 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):
• NO2 = 0.98
• SO2 = 2.72
• PM10 = 0.52
• Ozone = 0.84
• VOCs = 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 10-mph near here  

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


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



www.itreetool.org Resoures



MyTree



i-Tree on the go…
for individual or multiple trees!

$108.34

lbs

lbs

MyTree



MyTree



i-Tree quick summary data for any community

OurTrees



i-Tree quick summary data Boston, MA

OurTrees



i-Tree Canopy



i-Tree Canopy
Quick, statistical 
estimate of Canopy 
cover and associated 
benefits.
• Create custom cover 

classes
• Random point locations

• Does not automatically 
assign cover class at point

+

+

Enhanced UI coming soon!
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Tools for Assessing and Managing

Community Forests

Cover Class Description Abbr. Points % Cover

Tree Tree, non-shrub T 223 27.9 ±1.59

Shrub and Grass SAG 121 15.1 ±1.27

Impervious Surfaces IS 373 46.6 ±1.76

Other O 83 10.4 ±1.08

i-Tree Canopyv 6 . 0

Cover Assessment and Tree Benefits Report
Estimated using random sampling statistics on 3/28/14
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Tree Benefit Estimates

Abbr. Benefit Description Value ±SE Amount ±SE

CO Carbon Monoxide removed annually $340.09 ±19.34 4.01 T ±0.23

NO2 Nitrogen Dioxide removed annually $585.50 ±33.30 21.87 T ±1.24

O3 Ozone removed annually $30,491.74 ±1,734.09 217.84 T ±12.39

PM2.5 Particulate Matter less than 2.5 microns removed annually $63,032.01 ±3,584.69 10.59 T ±0.60

SO2 Sulfur Dioxide removed annually $102.33 ±5.82 13.78 T ±0.78

PM10* Particulate Matter greater than 2.5 microns and less than 10
microns removed annually $22,136.22 ±1,258.91 72.97 T ±4.15

CO2seq Carbon Dioxide sequestered annually in trees $844,821.44 ±48,045.80 43,629.95 T ±2,481.28

CO2stor Carbon Dioxide stored in trees (Note: this benefit is not an
annual rate) $25,626,188.94 ±1,457,385.70 1,323,438.65 T ±75,265.21

i-Tree Canopy Annual Tree Benefit Estimates based on these values in lbs/acre/yr and $/T/yr: CO 0.902 @ $85.08 | NO2 4.917 @ $26.86 | O3 48.968 @
$140.47 | PM2.5 2.379 @ $5,975.67 | SO2 3.098 @ $7.45 | PM10* 16.403 @ $304.43 | CO2seq 9,807.385 @ $19.43 | CO2stor is a total biomass amount of
297,489.961 @ $19.43
Note: Standard errors of removal amounts and benefits were calculated based on standard errors of sampled and classified points.

About i-Tree Canopy

The concept and prototype of this program were developed by David J. Nowak, Jeffery T. Walton and Eric J. Greenfield (USDA Forest Service). The current
version of this program was developed and adapted to i-Tree by David Ellingsworth, Mike Binkley, and Scott Maco (The Davey Tree Expert Company).

Limitations of i-Tree Canopy

The accuracy of the analysis depends upon the ability of the user to correctly classify each point into its correct class. As the number of points increase, the
precision of the estimate will increase as the standard error of the estimate will decrease. If too few points are classified, the standard error will be too high to
have any real certainty of the estimate.

A Cooperative Initiative Between:

www.itreetools.org

Boston Urban Forest Canopy Assessment



i-Tree Eco



Eco version 5.0

i-Tree Eco v6

Flagship tool with best 
estimates for Composition and 
Benefits.

• User interface & Help text
• Reporting
• Tree inventory import
• Mobile data collector
• Help text

Plot Sampling & Complete 
Inventories



i-Tree Eco v6

Flagship tool with best 
estimates for Composition 
and Benefits.

• User interface & Help Text
• Reporting
• Tree inventory import
• Mobile data collector
• Help text

Plot Sampling & Complete 
Inventories.



i-Tree Eco v6

Eco version 5.0

Flagship tool with best 
estimates for Composition 
and Benefits.

• User interface & Help text
• Reporting
• Tree inventory import
• Mobile data collector
• Basic mapping

Plot Sampling & Complete 
Inventories.
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Flagship tool with best 
estimates for Composition 
and Benefits.

• User interface & Help text
• Reporting
• Tree inventory import
• Mobile data collector
• Basic mapping

Plot Sampling & Complete 
Inventories

i-Tree Eco v6



i-Tree Landscape



i-Tree Landscape
Gateway to tree benefits – available to anyone and 
everyone in the US.

• Uses existing boundaries.
• Canopy, Land, and Impervious Cover across 

the US.
• UTC – send us yours!

• High Resolution Urban Tree Canopy Assessments

• 250+ map layers
• 7 base maps
• 10 boundaries, plus 26 federal types
• 7 canopy and land
• 6 forest risk, plus 47 pests
• 17 health risk
• 144 future climate
• Up to 18 new ones coming with v5.0

• 1,000's of data attributes and tree benefits 
organized for easy exploration.

• Planting prioritization tool

landscape.itreetools.org



i-Tree Landscape
Gateway to tree benefits – available to 
anyone and everyone in the US.

A good place to get people started 
in i-Tree.

A quick tour of…
• Location Data

• Making a selection
• Land Cover classifications

• and tree canopy
• Thematic mapping

landscape.itreetools.org



i-Tree Landscape
Gateway to tree benefits – available to 
anyone and everyone in the US.

A good place to get people started 
in i-Tree.

A quick tour of…
• Tree Benefits

• Carbon (CO2), air pollution, 
hydrology

• Planting Prioritization
• Weighted prioritizations

• Custom scenarios
• Maintenance vs new planting

• (vs highest priority; i.e. both)

landscape.itreetools.org



i-Tree Landscape
Gateway to tree benefits – available to 
anyone and everyone in the US.

A good place to get people started 
in i-Tree.

A quick tour of…
• Reporting

• Title and description
• Example tables
• Example thematic map
• Example prioritization map

landscape.itreetools.org



i-Tree Planting





A collaborative initiative with



A collaborative initiative with



A collaborative initiative with



A collaborative initiative with



i-Tree Wood Marketplace



“Connecting urban wood harvests to 
the creative community.”

• Municipalities
• Tree Care Companies
• Artisans
• Woodworkers
• Furniture Makers
• Individuals

Wood Marketplace



www.itreetools.org

www.unri.org

David Bloniarz
USDA Forest Service
David.Bloniarz@usda.gov
txt 413-537-3748


