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www.unri.org/research-documents



Urban Forests & Tree Canopy 
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Annapolis, MD 
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Brooklyn, NY 



Urban Forests & Tree Canopy 

Chicago, IL 
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Detroit, MI 
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Boston, MA 
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Hartford, CT 



Urban Forests & Tree Canopy 

Worcester, MA 
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What is i-Tree? 

A suite of tools to assess urban vegetation and 

their ecosystem services and values 

i-Tree Eco = UFORE v. 3.0 programs 

i-Tree is a 

Cooperative 

Initiative 



Public-Private Partnership 

USDA Forest Service 

Davey Tree Expert Co. 

National Arbor Day Foundation 

Society of Municipal Arborists 

International Society of Arboriculture 

Casey Trees 

 

 

 

 

 

 

 

 

 



Goals 

Simple and low-cost tools and methods to aid in 
urban forest planning and management 
 
Complete process ς start to finish 



Assessing Tree Populations 

i-Tree assesses:  

Structure 

Function 

ü Energy use 

ü Air pollution 

ü Carbon 

ü VOC emissions 

Value 

Management needs 

ü Pest risk 

ü Tree health 

ü Exotic/invasive spp. 

 



The Foundation: Local Data 

Local Sample or 

Inventory 

Local information: 

Weather 

Pollution 

Environmental 

variables 

Hourly simulations 



Benefit-Based Approach 

Structure 

 Comprehensive  

Value 

Environmental 

Services 

Strategic Management 

& Advocacy 



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  



ÅCredible, USDA FS 
peer-reviewed tools 
 
ÅPublic Domain 

Software 
 
ÅAccessible 

 
ÅTechnical Support 

Development,  Dissemination,  Support,  &  Refinement 

i-¢ǊŜŜ ƛǎΧ 

ñPutting USFS Urban Forest 

science into the hands of usersò 



i-Tree: the early years 



²ƘŀǘΩǎ ōŜƛƴƎ ǳǎŜŘΚ 

 



i-Tree Utilities: 



i-¢ǊŜŜ ǳǎŜǊ ōŀǎŜ ŎƻƴǘƛƴǳŜǎ ǘƻ ƎǊƻǿΧ 

State-wide projects 

Municipal projects 

 

 

Consultants 

Non-profits 

Universities 

 



 i-Tree Use 

Program distribution increasing about 25% per year 

 

 

Distributed to over 90 countries 



üClimate change 

üStorm water mgt. 

üPollution mitigation 

üEnergy conservation 

üCarbon strategies 

üPublic health issues 

üEconomic development  

üGreen job creation  



 Greater Public Scrutiny 

òInstead of spending 

money planting trees 

on a causeway, we 

should fix the 

bridge on the 

causeway,óé 

-- Senator Tom Coburn (R -OK)  



Using technology to tell your story?  

 

 

Credit: Waldo Nilo 



Successful storytelling with i-Tree requires: 

1. Understand your 

Vision 

2. Plan & Implement 

Strategically 

3. Turn your results 

into a compelling 

message 

4. Make a difference 

 



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? 

ά{ƘŀƳŜ ƻƴ ȅƻǳ /ƛǘȅ ƻŦ YƛǊƪƭŀƴŘΗ DƻǾŜǊƴƳŜƴǘ Ƙŀǎ 
too much money if we can afford to grade 
ǘǊŜŜǎΗέ  



tƛǘǘǎōǳǊƎƘΩǎ ¦Ǌōŀƴ CƻǊŜǎǘ 



$2.94 in 
benefits for 
every $1 spent  



Key Element for Success #1: 

Understand Your Vision for Using the Results 

Knowing why you are implementing i-Tree and 

specifically what you want out of it. 

Credibility 

Quantification using sound 

science 

ά¢ǊŜŜǎ ŀǊŜ ŀ ŦŀǾƻǊƛǘŜ ǘƻƻƭ 

because every tree 

intercepts about 1,400 

Ǝŀƭƭƻƴǎ ƻŦ ǊŀƛƴŦŀƭƭέ 
--Danielle Crumrine 



i-Tree ς General Project Phases 

Phase I: Getting Started 

Study area, inventory type 

Phase II: Project Establishment 

Project parameters, mobilization 

Phase III: Out in the Field 

Data collection, Management  

Phase IV: Running the Software 

Reporting, interpretation 

 

 

? 

http://www.houstonregionalforest.org/Report/HoustonRegionalForestReport.pdf


Chestertown, MD: linking technology with policy 

 

Energy  $31,280 

Carbon  $7,760  

Air quality  $8,287  

Stormwater  $83,413  

Property $103,020  

Total annual benefits $223,750 



Chestertown i-Tree Project Details 

 

Project expenses   $2,000 approx. 

Funding assistance  Chesapeake Bay Trust grant 

Key Partner   Washington College- CES 

Project manager  Local resident (retired forester) 

Inventory type  15% random sample  

Data collection   40 students & trained vols. 

Data collection   3 - Days 

Total project time   Approx. 3 months                                       



Key Element for Success #2: 
Plan & Implement Strategically 

Understand the advantages and limitations of i-Tree  

Assess your capacity to complete a project 

Identify barriers and how you will address these 

Develop an implementation plan, but stay flexible 



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 Ecosystem Assessment 



Key Element for Success #3:  
Make the message compelling. 

ÅCraft your message for your 

intended audience 

ÅMake local, tangible 

connections 

ÅLink tree benefits to themes 

and current initiatives 





Chattanooga, Tennessee 



Detailed, Species Specific Data 

ü Average C02 reduction = 200 lbs 

ü Average tree maintenance costs = $3.46 

VCost of C02 reduction = $35 per ton 

V25% of Carbon emissions offset by municipal trees 



Springfield Massachusetts  
June 1, 2011 Tornado  



Springfield Massachusetts  
June 1, 2011 Tornado  



i-Tree Streets 

Analysis of 

Springfield 

Tornado Impact 

Zone 



Annual Loss in Benefits of 

Springfieldôs Street Trees 



i-Tree Streets 

Analysis of 

Springfield 

Tornado Impact 

Zone 



Canopy 

i-Tree Canopy 

Analysis of 

Springfield 

Tornado Zone 



Canopy 

Å Over13,000 trees were destroyed or severely damaged;  

Å Immediate impacts include the reduction of rainwater     

interception by over 7.5 million gallons per year;  

Å  Reduced storage of over 30 million pounds of carbon annually;  

Å Approximately 1.4 million pounds of sequestered CO2 has been 

lost.  

 

i-Tree Canopy Analysis  

of Springfield Tornado Zone 



Micro-climate 

Changes in 

Springfieldôs 

Tornado Zone 



Key to Success # 4: 
Make a difference 

Share your results 

strategically with 

numerous audiences in 

multiple formats 

Teach others how trees can 

be part of the solution to 

THEIR problem 



i-Tree Version 4.0 

5 New or Enhanced Tools 

Canopy Pest 



Pest detection Protocol 

Component of 
Streets in i-Tree 
v.4.0 

Collect Pest & 
Disease  

Signs 

Symptoms 

Reports 
Associated pest 
& diseases 

Trends/patterns  

 



Remote Sensing Canopy Assessment Tools 

Satellite Based  
üi-Tree Vue  

 
 
Statistical Estimation via photo-
interpretation 
üi-Tree Canopy 

 
 

Hyperspectral classification, GIS 
analysis, and photo-
interpretation 
üUTC 
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i-Tree Design 

 



Vue ς Estimates Ecosystem Services from 
National Cover Maps and Google Maps  
 


