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Accessing the Science of Tree Benefits

Keeping up with your canopy
Learning series for wide variety of 
users

Easy to access live and via video

Use Chat window for questions

Q&A at the end with i-Tree Team 
and fellow i-Tree users

Certificates of participation available 
after Academy ends

www.itreetools.org
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Academy Resources

• Web page updated each week
• Exercises for each tool
• Office Hours
• Email us anytime

info@itreetools.org

www.itreetools.org
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Plan for today

1. What is i-Tree?

2. What results can I get from i-Tree?

3. Overview of the 2025 i-Tree tools

4. Introduction to the science of i-Tree

5. MyTree Demo and i-Tree uses
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➢Public domain 
science

➢Free tools and 
technical 
support

➢Continuously 
improved

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

i-Tree is a 

Cooperative 

Initiative

www.itreetools.org   

What is i-Tree?
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To improve forest and 
human health, and 
forest and city resiliency 
through easy-to-use 
technology that 
engages people globally 
in enhancing forest 
management.

City of Adelaide  
Photo credit Jenni Garden

i-Tree’s Vision

To improve forest and 
human health, and 
forest and city resiliency 
through easy-to-use 
technology that 
engages people globally 
in enhancing forest 
management.

Photo credit USFS Mexico
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The i-Tree Framework: Demonstrating tree value
Structure   ValueFunction   

Baltimore Tree Trust
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What does i-Tree Estimate and Why?

Stormwater
Avoided 
runoff, evaporation, 
transpiration

Air Quality
Interaction with EPA 
criterion pollutants 
resulting in 
improved health

Carbon dioxide
Storage and 
sequestration of a 
greenhouse gas

Energy 
Tree impacts on heating and cooling
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The 2025 i-Tree Suite of Tools
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LandscapeOurTrees Canopy

Core canopy tools

MyTree Planting Design

Core individual tree tools
Utilities

County Species

Research 

Suite

Tree Map

Database

…

API

i-Tree Tools that can be used internationally

*

*

*

* *

* * *

*
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The science of i-Tree: Measurements to Benefits to Value
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Field 

Data
Tree 
height

Crown width

DBH

Crown 
base 
height

i-Tree Eco model basics: Start with your tree data

Key field variables
• DBH
• Species
• Crown 

measurements
• Tree health
• Building interactions
• Light availability
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Location Data

Pollution Data Weather Data

Eco

Species Data

(8000+)

i-Tree model basics: Inventory data        tree benefits 

Air Quality

Hydrology 

Energy

Structure

Carbon

Value

Field 

Data

City Data

F
o
re

c
a
s
t
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i-Tree Tool Relationships

Eco: Tree/Population 
Ecosystem Services 
Calculator

i-Tree Engine/API: 
Individual tree 
benefits and 
projections

MyTree

Cover multipliers: 
Structure and 
benefits per unit 
area of tree cover
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Planting

Design

OurTreesLandscape

Canopy
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OurTrees

MyTree

Eco

Ease of useEasier More Challenging

Landscape

Canopy

Le
ss

M
or

e

Design

Fl
ex

ib
ili

ty Planting

A Top-down canopy tools
A Bottom-up tree tools
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Science of i-Tree - Air pollution benefits
Step 1: Estimate tree structure: Leaf surface area

Tree 
height

Canopy width

DBH

Crown 
base 
height

1. With at least dbh and species we can predict crown size 
measurements

Red maple height = e(2.6393 + (ln(DBH) * 0.5613)) 

 18 in dbh red maple has an estimate height of 70 ft

2. With crown size measurements we can estimate crown surface

3. With crown surface we can estimate leaf surface area

ln of leaf area = -4.33 + 0.29 * ht + 
+0.7312 * crown diam 
+ 5.72 species leaf density 
+ -0.015 crown surface area

Leaf surface area 
for our 18 in red 
maple =
5,842 sq ft
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Leaf surface area of 18” dbh trees

Honeylocust
Eastern white pine

Northern red oak

5,516 sq ft
6,038 sq ft4,281 sq ft
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Step 2: Estimate tree function
Gas exchange - NO2, O3, SO2

Deposition - particulate matter (PM2.5) and CO

Local hourly weather data
• windspeed 
• sunlight
• rainfall
• humidity

Local hourly pollution data

Tree structure data
• leaf area
• leaf on/off dates
• deciduous vs. evergreen
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Pollution removal by trees in Grand Rapids, MI
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Step 3: Estimating value
Monetary value of pollution removal by trees

Benefits Mapping and analysis program (BenMAP)

Inputs:
Local census data
• total population
• population by age

Estimates of pollution 
reduction
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Grand Rapids, MI pollution removal value
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Unique Features of the i-Tree Science

• i-Tree is local

• i-Tree is species specific

• i-Tree benefits are specific to your 
tree

• i-Tree is powered by large 
databases

• Consistent and comparable 
between places and over time

• Research is continuously updated
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Understanding i-Tree

https://research.fs.usda.gov/treesearch/68438
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MyTree: Making i-Tree Easy

MyTree.itreetools.org
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