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Powerpoint and Resources 
www.unri.org/research-documents/



What are your challenges and opportunities 
related to resilience and sustainability ?



Trees are a key component in resilience and sustainability…

• Trees reduce stormwater runoff by capturing and storing 
rainfall in their canopy and releasing water into the 
atmosphere.

• Tree roots and leaf litter create soil conditions that promote 
the infiltration of rainwater into the soil.

• Trees help slow down and temporarily store runoff and 
reduce pollutants by taking up nutrients and other 
pollutants from soils and water through their roots. 

• Trees help transform pollutants into less harmful 
substances. 

EPA Publication 841 B 13 001 



Trees are a key component in resilience and sustainability…

www.fs.fed.us/psw/programs/
uesd/ uep/tree_guides.php.



i-Tree is a key component in resilience and sustainability…



“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;
• Community 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



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.

through Research & Science!



Structure       Function       Value

….home, park, forest, city, region or watershed.

Concept applies to multiple scales and land types…
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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



• Air pollution removal
• Carbon storage and annual carbon 

sequestration
• Avoided stormwater run-off (hydrology effects)
• Energy effects (cooling & heating)
• Structural assessment 
• $ Value for ecosystem services
• Public health impacts related to air quality 
*Some model functions depend on tool and data collected, or 
are limited when applied outside the U.S. due to available 
research.

i-Tree Estimates Tree Benefits:



• 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



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)



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 



Trees & Energy – Combined Climate Effects

Source: Akbari et al.,1992. Cooling Our Communities: A Guide on Tree Planting and Light Colored Surfacing.

Combined effects of transpirational cooling along with shading of below 
canopy built surfaces can reduce air temps by as much as 9°F.



Benefit-Based Approach



i-Tree… Using quantitative data to tell your story.



MyTree



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

$108.34

lbs

lbs

MyTree





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

• Value ($)
• Management info
• Pest risk
• Tree health
• Exotic/invasive species
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i-Tree Eco v6





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

+

+
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i-Tree Hydro





Hydro 



Hydro - Inputs



Hydro - Inputs



Hydro - Inputs











i-Tree Planting





A collaborative initiative with



A collaborative initiative with



A collaborative initiative with



A collaborative initiative with



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 started in i-
Tree.

A quick tour of…
• Location Data

• Making a selection
• Land Cover classifications

• and tree canopy
• Thematic mapping

landscape.itreetools.org
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i-Tree Landscape
Gateway to tree benefits – available to 
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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



David Bloniarz
USDA Forest Service
Northern Research Statiion
David.Bloniarz@usda.gov
txt 413-537-3748
www.unri.org

i-Tree Website
www.itreetools.org


