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Helpful guidelines for this session:
• Please mute your audio during presentations
• Use chat window for comments and questions
• Please be patient – we will try to answer all questions

i-Tree website:
• www.itreetools.org

i-Tree Support email:
• info@itreetools.org

http://www.itreetools.org/
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Website & Course Materials

www.itreetools.org

• Links for all tools
• Manuals and videos
• International reports

http://www.itreetools.org/




i-Tree Canopy: 
Estimating Your 

Coverage Through 
Image Analysis

Urban Canopy As Community Asset

Tools For Benefits Assessments

Krista Heinlen

Davey Institute/USDA 
Forest Service



Urban Canopy As Community Asset

• Benefits of Urban Trees

➢ Improve air quality and public health
• Trees store carbon and filter air pollutants

➢ Mitigate flooding and stormwater concerns
• Slowing down rainfall runoff

➢ Reduce energy bills
• Shade!

➢ Strengthen ecosystem diversity
• Wildlife and pollinators

➢ Build social capital

➢ But before you can tell that story…What Do I Have?
Where Do I Have It?



Defining Canopy Assets: Start Simple To See The Big Picture

• i-Tree Canopy
➢ Combining the utility of Google with US Forest Service science
➢ Available online – no download required!
➢ Imagery covers the globe
➢ User can assess what’s on the ground for desired 

location…quickly

There’s a
map for
that…



Defining Canopy Assets – i-Tree Canopy

• The view from the top
➢ Capturing data on land cover 

(percent canopy, impervious, and 
more), and estimating benefits using 
aerial imagery

➢ Estimate air pollution and carbon 
benefits of tree canopy, with 
associated values

➢ Ability to measure change over time



Defining Canopy Assets – i-Tree Canopy                          canopy.itreetools.org
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Defining Canopy Assets – i-Tree Canopy

How many points matters…



Defining Canopy Assets – i-Tree Canopy



Canopy Change Over Time

• Utilize Google Earth to evaluate 
trends and projects with historic 
images

• Use results to track progress, or 
inform future development

But know that Google
can be tricky…

▪ Tree Benefits 2005  2016

▪ Carbon $888,000 
 $915,275(+)

▪ Air Pollution $1,313,000 $1,353,000 
(+)

▪ Stormwater $710,000 
 $732,000 (+)

▪ Land Use 2005 2016

▪ Tree  23.0% 23.7% 
(+)

▪ Impervious 32.1 33.0 
(+)

▪ Grass  38.4
 36.8 (-)

▪ Bare Ground 4.33 3.83 (-)

▪ Water  2.16
 2.67 (+)



Canopy Change Over Time

2004

2018



Canopy Change Over Time

Tiniguiban, Puerto Princesa, Philippines



I Have My Canopy Estimates – Now What?

Data is exportable…and unbound!



I Have My Canopy Estimates – Now What?



I Have My Canopy Estimates – Now What?

• What you know powers the way forward

➢ What You Have, Where You Have It

• Stormwater/Urban Heat impact → Impervious just as important as Canopy

• Results can drive conversations with communities

➢ Opportunities for input, engagement, and stewardship

➢ What do you have, where do you have it, how can you use that knowledge to impact 
policy and manage resources

• Strategies that can build resilience for both trees and neighborhoods



i-Tree Canopy: 
Estimating Your 

Coverage Through 
Image Analysis

Questions?

canopy.itreetools.org
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i-Tree Eco Global Availability

International Use of i-Treei-Tree Database

Whole country 
integrations
• Australia
• Canada
• Colombia
• Europe
• Mexico
• South Korea
• New Zealand
• Ukraine Japan

Over 400 Single 
cities integrated 
through i-Tree 
Database

https://www.itreetools.org/support/resources-overview/i-tree-international
https://database.itreetools.org/#/splash


i-Tree Eco: Maximum flexibility and detail

Flexible

• Scale – individual tree to city

• Inputs

• Data capture methods

• Forecasting

Detailed

• Tree measurements

• Local data selection

• Reports – Over 75 structure and 
benefits reports

• 20+ page written report

Widest range of applications
Use when you have resources to 
make the best use of flexibility 
and detail



• Governments 

• Non-government organizations 
(NGOs)

• Consulting firms

• Universities & campuses

• Parks and public gardens

• Sustainability programs

• Innovators

Who is using Eco?

Palawan Daily News

https://palawandailynews.com/city-news/puerto-princesa-to-transfer-knowledge-on-urban-forestry-management-to-iloilo-and-tagbilaran-cities/


What does an i-Tree Eco 
project look like?

1. Project planning 

2. Project set-up and 
configuration

3. Data collection/Data 
Import

4. Processing, Results 
and Reporting



Flexible scale: Plot-base statistical sample

This is how London measures 8.5 million trees
https://www.itreetools.org/support/resources-overview/project-profiles/valuing-londons-urban-forest 

https://www.itreetools.org/support/resources-overview/project-profiles/valuing-londons-urban-forest


http://repository.upenn.edu/mes_capstones/66/ 

Flexible scale: Individual tree inventory

http://repository.upenn.edu/mes_capstones/66/


Flexible scale stratification: Separate project area into parts

Stratification and Location Coordinate Capture for External Mapping



1. Tree species

2. Diameter at breast height (DBH)

3. Total tree height

4. Height to live top

5. Height to crown base

6. Crown width (N-S)

7. Crown width (E-W)

8. % Crown missing

9. % dieback (condition)

10. Crown light exposure (CLE)

11. Land use

Minimum Required Tree Data

Optional but Recommended Tree Data

Flexible and Detailed inputs:
What data will you collect?



Flexible and detailed local customization: 
Weather, pollution, benefit prices



Flexible data capture

Simplified plot or 
inventory import

Mobile data collection 
with map coordinates



Detailed and flexible reporting



Detailed and flexible reporting



Detailed and flexible reporting: More options and results

Additional ecosystem services
⁻ UV impacts 

⁻ Allergy/Pollen

⁻ Food 

⁻ Leaf nutrients

⁻ Wood products

Replacement value

Management information
⁻ Tree health 

⁻ Relative performance index

⁻ Infrastructure conflicts

⁻ (3) customizable fields

Cost benefit analysis



i-Tree Eco: Advantages
• Local modeling – uses local weather, pollution 

and location characteristics for modeling

• Dynamic model – constantly improved

• Flexible data collection and project design 
options

• Data import is an easy way to assess existing tree 
inventory data

• Options to improve the model. e.g. users can 
submit new species, hourly rainfall data, biomass 
equations



i-Tree Eco: Limitations

• Local data limitations – May not 
be available or representative of 
conditions

• Science limitations – Limited to 
species models and data we 
have

• Software challenges – Eco can 
be challenging to learn

• Accuracy depends on data – 
Most accurate results require 
more measurements



Keys to success with i-Tree Eco

• Understand tool advantages, limitations, 
and options available

• Define your objectives

• Evaluate your resources (time, equipment, 
money, technical capacity, potential 
collaborators)

• Consider pilot projects 

➢ used to learn

➢ show potential

➢ justify scaling up projects

Connect to things that matter to people 



Learn More…

… About how the models work 
➢ Understanding i-Tree

… About Field Data collection  
➢ Cheat sheets (German, French)
➢ Field guide

… About using the software
➢ User’s Manual
➢ Videos (YouTube Channel)
➢ Documentation by language

… About using results
➢ Foreign language reports
➢ US reports
➢ Beyond the written report

https://research.fs.usda.gov/treesearch/68438
https://www.itreetools.org/documents/662/Cheat_Sheet_English_for_distribution_03.01.2021_OFS.pdf
https://www.itreetools.org/documents/818/Cheat_Sheet_German_final_2021.03.18.pdf
https://www.itreetools.org/documents/820/Cheat_Sheet_French_final_updated_2021.10.09.pdf
https://www.itreetools.org/documents/274/EcoV6.FieldManual.2021.10.06.pdf
https://www.itreetools.org/documents/275/EcoV6_UsersManual.2021.09.22.pdf
https://www.itreetools.org/support/resources-overview/video-learning
https://www.youtube.com/channel/UC74XZVvyvTedNDTORj1UYug
https://www.itreetools.org/support/resources-overview/i-tree-international/support-language
https://www.itreetools.org/support/resources-overview/i-tree-international/reports-nation
https://www.itreetools.org/support/resources-overview/i-tree-reports
https://www.itreetools.org/support/resources-overview/beyond-written-report
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