
US Forest Service                           
Urban Forest Inventory and Analysis

Agenda:

12:00
• Introducing the Urban FIA program

12:10- 12:45
• MyTree app: Alexis Ellis- Biological Scientist  Alexis.ellis@usda.gov
• My City’s Trees app: Rebekah Zehnder- Geospatial Services Manager   rzehnder@tfs.tamu.edu
• Using Urban FIA data: Sjana Schanning- Ecologist  Sjana.l.schanning@usda.gov

12:45- 12:55
• Break out group for your topic of interest

mailto:Alexis.ellis@usda.gov
mailto:rzehnder@tfs.tamu.edu
mailto:Sjana.l.schanning@usda.gov


“make and keep current a comprehensive 
inventory and analysis of the present and 
prospective conditions and requirements 
of the renewable resources of the forest
and rangelands of the United States”

- 1928 McSweeney/McNary Act

90+ years of tracking health, growth, 
mortality and change of the forests across 
the Nation
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Presenter Notes
Presentation Notes
FIA is a program that has been in place for over 90 years now
originally created to track the health, growth, mortality and change of FIA defined forested land across the Nation.  
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Presenter Notes
Presentation Notes
[Pictures of what traditional FIA plots look like]

Originally focused on timberland 
expanded to include ALL forested land that meets certain size and tree cover requirements.
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Traditional FIA:
Site/Stand Characteristics

• Forest Type
• Stand Size
• Stand Age
• Stand Treatments (i.e., logging)
• Stand Disturbances (i.e., insects)
• Physiography
• Ownership
• more

Tree data:
• Species
• Tree Status (Dead or Alive)
• Diameter
• Height
• Crown information
• Timber quality information
• Damages/Diseases
• more

Calculations:

• Volume
• Biomass
• Carbon
• Area change
• Growth
• Removals
• Mortality

Presenter Notes
Presentation Notes
Data that is collected and calculated in the traditional FIA program
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Presenter Notes
Presentation Notes
Traditional and Urban FIA plots overlaid 
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Presenter Notes
Presentation Notes
What Urban FIA plots often look like
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Traditional FIA:
Site/Stand Characteristics

• Forest Type
• Stand Size
• Stand Age
• Stand Treatments (i.e., logging)
• Stand Disturbances (i.e., insects)
• Physiography
• Ownership
• more

Tree data:
• Species
• Tree Status (Dead or Alive)
• Diameter
• Height
• Crown information
• Timber quality information
• Damages/Diseases
• more

Calculations:
Traditional:

• Volume
• Biomass
• Carbon
• Area change
• Growth
• Removals
• Mortality

Urban FIA:
Site/Stand Characteristics

• Traditional FIA metrics 
PLUS
• Expanded land use information
• Vegetation cover
• Surface cover 
• Invasive species

Tree Data:
• Traditional FIA metrics 
PLUS
• Planted?
• Maintained Area?
• Riparian?
• Street Tree?
• Proximity and direction to 

buildings
• Urban specific damages

PLUS
Urban:
• Pollution removal
• Health impacts
• Rain interception
• Replacement value
• Energy use impacts

Presenter Notes
Presentation Notes
Data and calculations made through the Urban FIA program
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Presenter Notes
Presentation Notes
Goals of the Urban FIA program:
annually monitor all U.S. Census- defined urban areas across the US 
provide strategic urban inventories for the US cities with the largest populations.  
FIA is targeting cities with populations over 200,000 people and at least one city in every state
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68 Million Acres ~ 100 Cities

Presenter Notes
Presentation Notes
Coverage of the nation’s urban forest
US Census Bureau-defined urbanized areas (UA) and urban clusters (UC)
Urbanized areas in purple are --densely developed territory containing 50,000 or more people
Urban Clusters are in green--densely developed territory with at least 2,500 people but fewer than 50,000 people
68 million acres
And we have a special focus and urban projects in 100 selected cities 



AVAILABLE:
Austin
Chicago
Houston
Kansas
Portland
San Antonio
San Diego
Springfield
St. Louis
Washington DC
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Presenter Notes
Presentation Notes
10 cities with complete set of data collected, published and available to the public.  

Chicago’s Urban FIA measurements collected 2016-2019
 



i-Tree MyTree:
A Simple Tool for Estimating Ecosystem 

Services

Alexis Ellis – USDA Forest Service
Biological Scientist
alexis.ellis@usda.gov

i-Tree is a 
Cooperative Initiative among 

these partners

mailto:alexis.ellis@usda.gov


Public domain (free) 
software tools

Based on peer-
reviewed research

Technical support

Continuously 
improved

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

i-Tree is a 
Cooperative 
Initiative

What is i-Tree? 
Tools for Assessing and Managing Community Trees & Forests 

www.itreetools.org   

Presenter Notes
Presentation Notes
First introduced in 2006 with the idea of integrating different tools developed by different researchers under one platform that could be disseminated, supported and improved upon over time.
Organizations involved in guiding and managing i-Tree Executive Committee 
Difference between tree inventory software vs assessment tools



i-Tree: Demonstrating Tree Value

Structure   Function Value



Tree & Forest 
Structure

Economic 
Value

Environmental 
Services

(Function)

i-Tree’s Key Premise…

Performance measure

Adjust plans

Tree benefit-based approach

Presenter Notes
Presentation Notes
“Structure, Function, Value” is a key concept for i-Tree.  Many people will focus on the dollars of ecosystem services but structure is the key factor that we can influence through our actions: Planning, preservation, planting, maintenance and advocacy. 

Structure- tree species, canopy cover, leaf area, how trees are distributed across the landscape; from there, the model uses this information to assess functions or the environmental services provide by trees

Function – carbon stored, stormwater intercepted or managed, air quality improvement, energy reduction); then the model assigns value

Value – i-Tree uses information from economic literature to monetize function. This can vary geographically within countries, and will be different in different countries. 

Mgmt – how do you manipulate the structure to provide a better return on your investment dollar?; what species to plant, and where to plant them; optimization of benefits to meet management objectives or serve people



Tree Benefits 101: What does i-Tree Estimate and Why?

Stormwater
Avoided runoff, 

evaporation, transpiration

Energy 
Tree impacts on 
heating and cooling

Air Quality
Interactions with  

selected pollutants

Carbon dioxide
Storage and sequestration
of a greenhouse gas

Presenter Notes
Presentation Notes
Note: these aren’t all the benefits trees provide but they are some we feel we can capture



Carbon Storage and Sequestration

Trees are largely made of 
carbon and remove 
carbon out of the air and 
store it into tissue. 

Trees reduce energy
needs and help avoid 
carbon release in the first 
place

Carbon is released & 
returned to the 
atmosphere through 
decomposition, fire & 
tree maintenance activity

http://climategreatlakes.com/

Presenter Notes
Presentation Notes
Trees reduce the amount of carbon in the atmosphere by sequestering or capturing carbon in new growth every year. As a tree grows, it stores or maintaining more carbon by holding it in its accumulated tissue. The amount of carbon annually sequestered is increased with the size and health of the trees. ��As a tree dies and decays, it releases much of the stored carbon back into the atmosphere. Thus, carbon storage can also be thought of as the amount of carbon that can be released if trees are allowed to die and decompose. Trees can also indirectly influence the amount of carbon dioxide emissions by regulating the temperatures of buildings and thus affecting energy use.



Plant on the west & northwest to 
provide mid-to-late afternoon shade in 
most locations

Plant shade trees over 
patios, driveways, and air 
conditioning units

Shade east & west 
windows, but prune 
lower branches to 
prevent blocking the 
view.

Image courtesy of Arbor Day Foundation
https://www.arborday.org/

Energy effect – Summer 
Transpirational cooling along with 
shading of below canopy built 
surfaces can reduce air temps by 
as much as 9°F.



Energy effect – Winter

…and about 
15mph here

Tree windbreak can reduce a 35 mph open wind velocity
to about 10mph near here  

Image courtesy of Arbor Day Foundation
https://www.arborday.org/



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

Reducing energy use at home lessens energy production demand – and 
associated emissions at power generation source. 

Energy effect – Avoided Energy Emissions



Stormwater Effects

Presenter Notes
Presentation Notes
Leaves and branch surfaces intercept and store rainfall, thereby reducing runoff
volumes and delaying the onset of peak flows.
• Roots increase the rate at which rainfall infiltrates soil and the capacity of soil
to store water, reducing overland flow.

• Tree canopies reduce soil erosion by diminishing the impact of raindrops on
barren surfaces.

• Transpiration through tree leaves reduces soil moisture, increasing the soil’s
capacity to store rainfall.




Air quality effects & human health impacts

Absorb pollutants through leaf 
surfaces
 O3 (ozone)
 NO2 (nitrogen dioxide) 
 SO2 (sulfur dioxide)
 CO (carbon monoxide)

Intercept particulate matter (PM10 
and PM2.5) - resuspension possible

Reduction in energy production 
reduces creation of pollutants

Volatile organic compound (VOCs) 
release negative  effect 

Multiple interactions (wind, rain, temp, 
etc.) involved

Presenter Notes
Presentation Notes
Lumped modeling limitations: cant capture local scale variations.
Pollution monitors may not always be available – not representative of actual conditions
Droughts –during drought periods model may overestimate pollution removal may not 



Air quality effects & human health impacts

Health Effects Ozone
Nitrogen 
Dioxide

Sulphur 
Dioxide

Particulate 
Matter 2.5

Acute Bronchitis √

Acute Myocardial Infarction √

Acute Respiratory Symptoms √ √ √ √

Asthma Exacerbation √ √ √

Chronic Bronchitis √

Emergency Room Visits √ √ √ √

Hospital Admissions √ √ √ √

Lower Respiratory Symptoms √

Mortality √ √

School Loss Days √

Upper Respiratory Symptoms √

Work Loss Days √

Estimate health impacts and values due to tree & shrub 
effects on air quality via pollutant concentration reduction

Adapted from EPA’s Environmental Benefits Mapping and Analysis program (BenMAP)

Presenter Notes
Presentation Notes
Lumped modeling limitations: cant capture local scale variations.
Pollution monitors may not always be available – not representative of actual conditions
Droughts –during drought periods model may overestimate pollution removal may not 



i-Tree Core Tools

Which tool 
should I use?

Scale 

Effort

Objective



i-Tree MyTree 

mytree.itreetools.org 

Accessible online/in 
pocket
Easy to use
Single or multiple trees
Estimates total benefits 
for the year and CO2

stored to date

Presenter Notes
Presentation Notes
MyTree, compared to Design, which is useful on desktop, MyTree is useful on tablet and phone, does not have map interface, input same as Design. MyTree outputs quantity and total monetary value of air pollutants, Design only outputs quantity. MyTree outputs for the year, and carbon stored to date, Design outputs four time periods.

Limitations: cannot import an inventory, cannot export data, have to input individual trees (time consuming)


https://mytree.itreetools.org/


Videos
Documentation
Online tools
Support
Examples
Downloads
Newsletters
Webinars

www.itreetools.org



Thank you!

Contact Information:
Alexis Ellis
alexis.ellis@usda.gov

Website and links to ALL Tools:
www.itreetools.org

Support & Science Questions:
info@itreetools.org



My City’s Trees

Rebekah Zehnder, 22 September 2022



My City’s Trees

Reports Urban Forest Inventory & Analysis 
estimates by spatial themes

Presenter Notes
Presentation Notes
My City’s Trees delivers Urban FIA data to a broad audience in a user-friendly interface, making the complex database accessible to average users.  The information presented in the application provides a basis for strengthening urban forest management and advocacy efforts by empowering city government, non-profit organizations, and consultants with valuable data that is easy to access and understand.



My City’s Trees
• Access to Urban FIA data for all participating cities

• City status information



My City’s Trees
• Access to Urban FIA data for all participating cities

• City status information

• Spatial themes
 Land cover
 Population density
 Watersheds
 Social vulnerability
 …

• Statistics

• Reports
 One-page summary
 Full report

Chicago Land Cover



Inventory statistics for selected classes

Presenter Notes
Presentation Notes
Inventory Statistics
Count
Carbon
Volume
Compensatory value
Leaf biomass
Energy savings
Avoided runoff
Pollution removal
Avoided health costs



Presenter Notes
Presentation Notes
Inventory Statistics
Count
Carbon
Volume
Compensatory value
Leaf biomass
Energy savings
Avoided runoff
Pollution removal
Avoided health costs



Inventory statistics by species and
ownership, diameter class, or land use





Presenter Notes
Presentation Notes
Summary report – shows currently selected statistic for selected city and theme/classes



Presenter Notes
Presentation Notes
The full report includes all available inventory statistics by class for the selected city and theme/classes; stats by land use and diameter class for the selected area are included in an appendix, as well as a list of the species observed in the selected area



mycitystrees.com

http://mycitystrees.com/




























Urban Forest Stats

Coming soon to a computer near you for 
deep dives into Urban FIA data



Urban Forest Stats
• Provide summary data tables and other outputs of Urban FIA data

• Data will come from API developed by FS

• Design based on user feature requests and feedback

• Partnership between Texas A&M Forest Service and USFS

Presenter Notes
Presentation Notes
Working on design now
FS has published API but is continuing to update it
Looking for input on needs




Rebekah Zehnder
Texas A&M Forest Service
rzehnder@tfs.tamu.edu

http://mycitystrees.com/
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https://www.fia.fs.usda.gov/program-features/urban/

Presenter Notes
Presentation Notes
Website for more information about Urban FIA and to find FIA Data and Tools

https://www.fia.fs.usda.gov/program-features/urban/


www.fs.usda.gov/research/products/dataandtools/ forestinventorydata

US Forest Service                                            
Urban Forest Inventory and Analysis

Presenter Notes
Presentation Notes
Links for My City’s Trees and the Urban DataMart

http://www.fs.usda.gov/research/products/dataandtools/forestinventorydata
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https://experience.arcgis.com/experience/3641cea45d614ab88791aef54f3a1849/page/Urban-Datamart/

Presenter Notes
Presentation Notes
Links for the “Urban SQLite zip file” or “Urban CSV zip file” 

ALL the data from ALL the cities.  

https://experience.arcgis.com/experience/3641cea45d614ab88791aef54f3a1849/page/Urban-Datamart/
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Presenter Notes
Presentation Notes
Currently the urban zip file downloads include the data from all 10 of those completed cities (and their surrounding urban area) in a single set of relational tables and reference files. 

These are RAW, unexpanded data- very different from My City’s Trees which provides city wide estimates.





What single species has been planted in every one of these 10 cities???

US Forest Service                                            
Urban Forest Inventory and Analysis

Callery Pear

Presenter Notes
Presentation Notes
Callery Pear has been planted in all 10 of the cities with completed Urban FIA data collection



Presenter Notes
Presentation Notes
Proportion of planted trees vs. natural regen and unknown



Presenter Notes
Presentation Notes
Size distributions of planted trees across the 10 cities
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Presenter Notes
Presentation Notes
These are the Urban FIA plots collected across the Chicago Wilderness region.  
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Presenter Notes
Presentation Notes
Using Tableau to explore just a few of the many data variables available.
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Presenter Notes
Presentation Notes
Filtered to only planted trees



Resources:
Journal article, “Strategic National Urban Forest Inventory for the United States”,
https://academic.oup.com/jof/article/119/1/86/6013758

Urban FIA Program website: https://www.fia.fs.usda.gov/program-features/urban/

My City’s Trees: https://mct.tfs.tamu.edu/

i-Tree website: https://www.itreetools.org/

FIA Data and Tools website: https://www.fia.fs.usda.gov/tools-data/index.php

https://www.trip.com/blog/iconic-chicago-skyline-buildings-and-how-to-explore/
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Partners:

Presenter Notes
Presentation Notes
So, again, thank you so much for joining us today.  We really appreciate the opportunity to share these tools and data with you!



https://academic.oup.com/jof/article/119/1/86/6013758
https://www.fia.fs.usda.gov/program-features/urban/
https://mct.tfs.tamu.edu/
https://www.itreetools.org/
https://www.fia.fs.usda.gov/tools-data/index.php
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