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• Session Agenda and Outline 

• Introduction to Today’s Session - Overview of the 
presentation topics that we will cover during the class. 

• Urban Forests in Context - Discussion of issues 
related to urban forests, resilience and sustainability. 

• What is i-Tree? - A general overview of the i-Tree 
software applications 

• ii-Tree Components & Tools - A closer look at the 
various software applications. 

• Choosing the Correct i-Tree Tool - The i-Tree website, 
and helping determine which tools to use for your 
projects. 

• Conducting an i-Tree Project - Tips for how to conduct 
an i-Tree analysis in your community.  

• The USDA Forest Service - Leading the way in Urban 
and Community Forestry around the globe.  

• Review and Questions - A recap of the class topics 
and session wrap-up. 

Today’s Session



Urban Forests & Tree Canopy
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Tools for Assessment of the Urban Forest and Tree Canopy



Establishing a valuation of the resource…

Tools for Assessment of the Urban Forest and Tree Canopy



What is i-Tree?
Inventory of 
Tree 
Resources:
Economic and 
Environmental

Examining the Structure, Function and Value 
of Urban Forests 



i-Tree: Urban Forest Inventory 
Analysis Tool





i-Tree: a suite of software tools to assess urban 
vegetation and their ecosystem services and values

Canopy IPED

Landscape Hydro

MyTree DatabasePlanting



Research Science and Data Development 

Commercial Practitioners

Citizen Scientists

University Researchers



Public-Private Partnership



Goals

• Simple and low-cost tools and methods to aid in urban 
forest planning and management

• Complete process – start to finish



Assessing Tree Populations

i-Tree assesses: 

Structure

Function

Energy use

Air pollution

Carbon 

VOC emissions

Value



Assessing Tree Populations

• Storm water management

• Pollution mitigation

• Energy conservation

• Carbon strategies

• Public health issues

• Addressing Climate change



Benefit-Based Approach

Structure

Comprehensive  
Value

Environmental 
Services

Strategic Management 
& Advocacy

i-Tree
 Tools



Benefit-Based Approach



Using quantitative data to tell your story? 



Using quantitative data to tell your story? 



i-Tree: Demonstrating That Trees Pay Us Back!

Street Tree Benefits in Minneapolis:

• $6.8 million in energy savings

• $9.1 million in reduced storm water

runoff

• $7.1 million increase in 

property value 

• $1 million improvements to air 

quality



How do we communicate the value of 
community trees?

“Shame on you City of Kirkland! Government has too much 
money if we can afford to grade trees!”



Pittsburgh’s Urban Forest



$2.94 in benefits 
for every $1 
spent 



Milwaukee i-Tree Eco Assessment

EAB Structural Impacts:

17.4% Canopy Loss

$221 Million structural damage 
(citywide)

EAB Functional Impacts:

• $243,785 less pollutant removal

• $138,000 less energy savings (cooling costs)

• $2.6 million reduction in storm water benefits (1996 study)



Milwaukee i-Tree Eco Assessment



The Foundation: Local Data

Local Sample or Inventory

Local information:

Weather

Pollution

Environmental 
Variables

Hourly simulations



Conserving Energy

Image courtesy of the Center for Urban Forest Research 



Improving Air Quality

Image courtesy of the Center for Urban Forest Research 



Reducing Atmospheric Carbon Dioxide

Image courtesy of the Center for Urban Forest Research 



Reducing Stormwater Runoff

Image courtesy of the Center for Urban Forest Research 



• Credible, USDA FS peer-
reviewed tools

• Public Domain Software

• Accessible

• Technical Support

Development,  Dissemination,  Support,  &  Refinement

i-Tree is…

“Putting USFS Urban Forest 
science into the hands of users”



Urban Tree Canopy (UTC)
Assessment and Analysis
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Vancouver, WA





i-Tree VUE / Landscape





Urban Tree Canopy Changes



I-Tree Software Tools

Getting started with inventory and 
analysis in your community
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i-Tree Design



i-Tree Canopy



i-Tree Canopy



Classify random points



Classify random points















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



MyTree



i-Tree on the go…

for individual or multiple trees!
$108.34

lbs

lbs





i-Tree Eco



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







i-Tree Eco Assesses:

Structure 

Function

Air quality

Carbon

Avoided runoff

Energy effects

Human health impacts



i-Tree Eco Assesses:

Value ($)

Management info

Pest risk

Tree health

Exotic/invasive 
species



i-Tree Eco v6





i-Tree Landscape



Landscape

Environmental Justice and 
Demographic Analysis



Landscape • Cornerstone of the exciting updates and 
features included in the i-Tree 2018 Suite. 

• Builds on the success of tools like i-Tree Design 
and i-Tree Canopy.

• Sophisticated Forest Service science in an 
accessible, web-based platform.

• Preloaded with land cover data and US Census 
demographics.

Features



Landscape
• Users select their areas of interest to begin 

exploring. 

• Create engaging maps and graphs that capture 
how people and trees interact.

• In less than ten minutes, a user can identify 
locations of interest and begin to explore the 
challenges and opportunities facing their urban 
forest.

How does it work



Landscape
• Engaging Visuals - Maps convey a wealth of 

information that is easily understood by target 
audiences.

• Affordability - Traditionally, the expertise and 
cost necessary to create informative maps 
place them out of reach of many managers.

• Adaptable - communities of all sizes can create 
maps and summaries to convey information for 
more effective management and advocacy 
efforts.

Why Landscape Matters



Landscape • Landscape is not designed to replace other 
assessment tools.

• Augments them by quickly showing where the 
tree canopy is.

• Estimates the services trees provide.

• Prioritize stewardship efforts based on US 
Census demographic data.

Quick & Simple



Landscape • Allows for planning that extends beyond public 
spaces and truly encompasses all lands 
including urban and rural forests.

• Includes backyards, commercial and corporate 
campuses, and other private ownerships falling 
outside typical public tree management.

• This supports an “all lands” approach to 
capturing the services trees provide regardless 
of where they have their roots.

“All Lands” Approach



The Process





i-Tree: a suite of software tools to assess urban 
vegetation and their ecosystem services and values

Canopy IPED

Landscape Hydro

MyTree DatabasePlanting Design
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