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Accessing the Science of Tree Benefits
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I-Tree Open Academy -
Summer 2023

What:

Join us for

second round of our newest learning series! The i-Tree Open Academy will provide a broad introduction to the i-Tree suite of tools.
r. The

en Academy with a few minor updates based on attendee

This is a virtual opportunity for anyone interested in better understanding the benefits of trees and exploring the latest i-Tree has to o

Summer 2023 i-Tree Open Academy will cover the same material as in our Sy

feedback. There is no fee for the Academy, and we can accept the f te e

st 250 participants to each live session. Register by filling o

This is our second attempt at an open format academy. Our intent is to help as many folks as possible get started working with i-Tree. Feel free to

attend only the sessions you are interested in or view the recordings if you can't make the live session. We look forward to your engagement and

feedback as we try to find new ways to connect with new audiences around the benefits of trees.

Who:

The intended audience is new i-Tree users or folks who haven't checked-in for a few years. The Academy will serve as a refresher and an introduction
to the newest tools and features.

We will be offering continuing education credits (C

EUs) for both the International Society of Arboriculture (ISA) and the New Jersey state Urban and

Community Forestry program. One CEU is available for each of the live sessions attended.

How:

sessions will be streamed live via this Microsoft Teams link. All sessions will be recorded and posted below as well as on the i-Tree You
nnel, so that you can catch up on anything you missed. There are no requirements for this course, and there will be self-directed exercises that

you can use to gain experience using the tools. You are encouraged to submit any questions related to the course via info@itr

,and there

will be opportunities to ask questions during certain live sessions and office hours.

better sense of their advantages and most common uses.

www.itreetools.org



iI-Tree Website Resources

« www.itreetools.org

* Accessto all tools
+ Methodologies and How-To Resources
* See projects that use i-Tree and learn how to get help

i-Tree

< C O Cﬁ itreetools.org

(4]

ABOUT ALL TOC When:
E, -

absorb carbon dioxide from the air

#ession is one hour long and offered Wednesd3¥mgt 1:00 pm (Eastern US time). Note: Office hours days and times may vary.
e August 2nd - Introduction to i-Tree. Understand the Wgic science of i-Tree and the USFS research behind it. Explore the relationships between
the i-Tree tools and the data they provide. Start to consid® which i-Tree tools will be best for the application you have in mind.

o Video recordir

o Self-directed exercise - Session 1

o Q&A
Audmmggth - Online with MyTree, i-Treg ®n,and i-Tree Planting. Explore the easiest to use online i-Tree tools for individual trees. Get a
better sense of their aquantages and most common uses.

o August 16th — The view from the top: i-Tree Canopy and OurTrees. You can't manage your forest resource unless you know what you have. Get
an estimate of tree canopy cover for any area or monitor change with a few hours of image analysis. Or save your mouse clicks and see if a quick
visit to OurTrees will get you what you need.

o August 25th - Open office hours. No slides or presentations just an informal opportunity to have your i-Tree questions answered. 1:00 Eastern,
us.

o August 30th - i-Tree Landscape: Your data, maps, and equity portal. With dozens of layers covering a wide range of geographies it is easy to get
lost in Landscape. This session will keep you on track to finish with a map of tree benefits and priority areas within your community.

o September 6th - i-Tree Eco the flagship tool. i-Tree Eco is where the latest science goes first. It is a large flexible tool that can't be covered in a
single session. We'll help you decide if Eco is right for you and let you know where to go to learn more.

e September 7th - Open office hours. No slides or presentations just an informal opportunity to have your i-Tree questions answered. 1:00
Eastern, US.

e September 13th - Putting i-Tree to Work. Take a whirlwind tour through the many ways that i-Tree can be used to further your tree initiatives.

Get inspired and make a plan to put i-Tree to work for you.

i-Tree Eco
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or field data evaluation to derive individual tree benefit estimates.
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http://www.itreetools.org/

Support

i-Tree helps people understand the benefits that trees provide and our support
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There are several options for seeking help witdl
including:
® i-Tree System Requirements for Installin}
* Video Learning
® i-Tree Manuals, Guides, and Workbooks

s International Use of i-Tree

Individuals interested in using i-Tree 3
Notes section of the website and refer to

Reporting Technical Proble

If you are having a problem with an i-Tree ap)
team for assistance:
® i-Tree application and version that you al
* Computer and system information such
» Adescription of the problem encountere
® Screen captures (Ctrl + Print screen) and
* We may ask you to send us a copy of your|
International Technical Support
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The i-Tree Feedback Page is a quick we
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Forum requires registration, which is separafg
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account is not activated, you can still access al
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i-Tree Tools Resource Guide

This gui wenced ugers to find the tools, guides, and other
resources on the i-Tree Website that you need to help make your project a success,

i-Tree,

Find the tools

The core tools are all available directly on the homepage www itreetools.org. This includes the tree assessment tools,
MyTree and i-Tree Design as well as the canopy assessment tools i-Tree Canopy and i-Tree Landscape. Beyond these
web-based tools, you can also learn more about i-Tree Eco from the hamepage or head directly to the downloads page
to request your download link. For additional tools like i-Tree Species and i-Tree Planting visit the All Tools page.

Learn to use the tools (for most of the web-based tools go to Menu=Help to find the "How to use” guide)
Video walkthroughs - Start by checking our learning videos to see if we have any videos to help you get started
or complete specific tasks. You can also head to our YouTube channel for even more videos, including recorded
wehinars and presentations.
Manuals, Guides, and Workbooks — This page indudes manuals for individual tools along with guides and
warkbooks to help you complete specific tasks like post-stratifying your i-Tree Eco project or looking up
synonym species in the i-Tree database. Similar documentation in other languages can be found here.

Teaching with the tools = We have a collection of curricula and teaching resources created by the i-Tree team
and others.

See how others have used the tools
User's reparts — Reports shared with the i-Tree team from a variety of different applications of the i-Tree tools.
Additional international reports in a variety of languages can be found here.
Project profiles = For selected user’s projects we have a deeper dive into how the project was used to change
community perceptions and/or influence management strategies.

Understand the science of i-Tree
Understanding i-Tree — This decument is the starting point for all explorations of the science underlying the i-
Tree models and estimates. |t provides summary descriptions of all model workings and links to peer reviewed
publications for additional details.
Methods documentation - A collection of many of the publications, white papers, and data sources representing
the science of i-Tree, broken down by tool and topic.

Software and Science change logs = The i-Tree tools are continually updated with the latest research.
Sometimes, the software is updated before the documentation can be added to the website. Check out the
software and science change logs for the latest changes.

For international i-Tree users
International use - Find information about the use of i-Tree outside the US. You can also find reports shared by
international users and available translated documentation linked at the bottom of that page.

Get support
Email us = If you can’t find the answers to your questions on the i-Tree website you can always reach our
support team by emailing info@itreetools.org.
Feedback form - Use the feedback form if you have suggestions on how to improve the tools or if you would like
to share your own project on the i-Tree website.
User's Forum and FAQS = If you have a question others could benefit from, or you think you may have stumbled
across a common problem, feel free to post to or search the farum.

af29/22




Understanding i-Tree

Table 2.—Summary of which directly field-measured characteristics are used to estimate derived
variables and ecosystem services. D= directly used; I= indirectly used; C= conditionally used.

DERIVED
VARIABLES

ECOSYSTEM SERVICES

Understanding i-Tree: 2(
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i-Tree and Urban F

DIRECT MEASURES

Species

Diameter at breast h
(d.b.h.)

Total height

Crown base height

Crown width

Crown light exposure

Percent crown missin

Crown health (condi
dieback)

Field land use

Distance to building

Direction to building

Percent tree cover

Percent shrub cover

Percent building cow

The premise behind i-Tree is shown in Figure 11. Structure is the basic information on
the physical forest resource (e.g., number of trees, species composition, tree sizes and
locations, leaf area, etc.). The attributes are directly measured by users or estimated

(e.g., leaf area) by i-Tree based on direct measures of structure. From the structure data,
along with local environmental data (e.g., weather data), various tree functions (e.g.,

gas exchange, tree growth) are estimated. These functions are then converted to various
services (e.g., pollution removal) based on other local data (e.g., pollution concentrations).
These services are then converted to benefits (e.g., cleaner air, impacts on human health)
based on other data (e.g., local atmospheric conditions, human population data). Finally,
the benefits are converted to values based on various economic procedures.

Forest management objectives often seek to improve environmental or human health,

or the value of the forests. Forest managers do not directly manage functions or values,
rather they manage forest structure (i.e., plant and remove trees, protect existing forests,
and select species and locations) to optimize services and values. However, managers are
not the only force influencing forest structure. The existing forest and the environment
have a substantial influence on forest structure through natural regeneration, tree growth
and mortality, storms, insects and diseases, invasive plants, and other factors. Included
in this environmental influence are unintended consequences of human actions and
development (e.g., introduction of exotic plants, insects and diseases, increased air
temperatures and pollution, climate change, etc.). People and nature act to alter forest
structure and consequently forest services and values.

Structure Function Service Benefit Value
(e, leaf area) el:éﬁ; :} le E—. wlh;nn (e-g., cleaner air) leg, :l:.::dslsl

Figure 11.—Diagram showing basic i-Tree process.

Ground cover composition
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i-Tree on YouTube info@itreetools.org

Video Learning

Explore instructional videos to learn more about the i-Tree applications.
You can also learn about new i-Tree video learning opportunities by subscribing to the i-Tree Tools channel on
YouTube!

i-Tree Introduction Series Videos

This (4) part video series was developed to introduce i-Tree to Master Gardeners, volunteers or anyone interested in learning how to use i-Tree for

i-Tree Tools YouTube Page

comimiunity projects. (Note these videos refer to older versions of i-Tree applications)

1. i-Tree Suite & tree benefit introduction - 16 min. - This presentation introduces the i-Tree suite of tools and community tree benefit concepts.

2. i-Tree Design intro and walkthrough - 30 min. - This video demonstrates Design and provides examples of how Design can be used for various
community projects.

3.1-Tree Canopy intro and walkthrough - 22 min. - This video explores i-Tree Canopy's capability to estimate canopy cover and associated tree
benefits.

i-Tree Download and Basic Desktop Installation

1. Steps for downloading and installing i-Tree desktop software - 13 min Updated Novzozo. - This was developed for Eco vé use and includes

system requirements overview.

2. Registration, software download and desktop installation - 13 min. - This is an older screencast for workshop participants demonstrating
registration, software download and installation steps.

3. Options for installin

d running i-Tree ona Mac computer - 4 min.- This video discusses non-supported options such as using Bootcamp or

ows-based i-Tree software on a Mac computer.

i-Tree Tool Videos

i-Tree Ecové
Eco Basics, Project Creation and External Import Steps
1. Ecové highlights and overview - 5 min. - video highlights features and options in the i-Tree Eco v6 application.
2. Importing external inventory data into Eco vé - 8 min. - Instructions for setting up an Eco vé6 inventory project and importing in external data.
3. Eco vé sample project creation - 8 min. - Creating a plot-based sample project using the i-Tree Eco vé application.
4. Ecové complete inventory project creation - 11 min. - Creating a complete inventory project using the i-Tree Eco vé application.
5. Converting Ecovs to vé project - 6 min. - How to update an existing Eco vs legacy project to use in Eco vé.






I-Tree Design

Demonstrate the Value of Trees

Krista Heinlen
Davey Institute/USDA Forest Service
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I-Tree Design

Features -
® Accessible online
% Easy to use, easy to edit

® Estimatescurrent year,
benefits-to-date, and
future benefits

% Printable report summary

Considerations — Limited to
smaller scale projects, benefits
processing can be ...slow, can
not export tree data

Map  Satellite

s
Terms of Use | Report @ map error

Lng: -76.76727

Lessdesirable [ N More desirable

Preferred planting zones to maximize tree benefits are shown around the structure.
Zone colors are generic for all tree species and sizes. Benefit values will change
based on tree and building characteristics and tree placement




i-Tree Design v7.0 considerations

® Canbeusedona
tablet...but test it first

® Reports can be printed or
you can save and email a
PDF document

® Project saving and sharing
is possible

Google

Map data ©2014 Google i

gery ©2014, U'S-Geolog

.
a _ =
OMACHOQCAH® JVCO<,OMMATA DVCO=<




Provides Quantities and S Value of Tree Benefits

® Estimates4 core ecosystem
services -

* CO, reduction
* Air pollution removal

* Stormwaterinterception &
avoided runoff

* Heating and cooling energy
effects when trees are near
buildings

W Stormwater B sir Qualty
Bwinter Saving: B CO2
O summer Savings

$231.86

$24.31
$8.95

$3.16
$51.26

Breakdown of tree benefits

design.itreetools.org
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Shows Trees Are an Investment

B Stormeeeater B air Guality
O coz W wirter Savings
O Summer Savings W Total

7o

&6.000 1 $6,476 worth of benefits over the next
|:I':| L]
£5.000 30 years ...and growing
= 4,000
r_l'-_l 1
]
g 3,000
% 2,000
S
2 000

] : . W Stormevater W Air Quality B Stormwater W Air Cuality

Owinter Savings W C02 Owirter Savings W 002
2014 2020 2026 2032 2lg 2043 O Summer Savinas O Summer Savings
Year
$167.20 $435.57 §37.58

70827
§137.74

$53.77

§6.97 §1,150.37

Benefits in 2044 = $272 To date = $2,470



Advocate for Tree Care
% Highlight gems, suggestions for overall health and diversity

Start Over
Return to Setup
S = View Report
i-Tree DeS|gn v7.0  York Haven, PA 17370, USA Print
Save Result
About

Display results for: | All Trees v

Stormwater Energy Air Quality Carbon Dioxide

In 40 years, these trees will conserve

Map  Satellite
320 therms that year.

Trees modify climate and conservd| building
energy use in three principal ways:

« Shading reduces the amounj of heat
absorbed and stored by buildings.

« Evapotranspiration of moisturg
reduces air temperatures.

* Trees slow down winds thereb
the amount of heat lost from a

FU TR CLIAPLLPAN Current Year (2022)

Strategically placed trees can incrg
energy efficiency. In summer, tree
east and west walls generally keep
cooler. In winter, allowing the sun tofs
southern side of a building can warfh interior
spaces.

Unexpected results may include the fd@llowing:

Total (2022-2062)

« A tree may produce negativel energy
savings due to an increase i
heating costs. For example, if Jouthern

in winter heating costs.

Total to Date

A building that is neither heated nor air conditioned will have no associated energy benefits.

A tree that is too small or located too far from a structure may have no energy benefits.

A tree may have an energy effect even if it is located outside of the illustrated colored benefit zones, as wind break effects
can occur at significant distances from a structure.

* When two or more tree crowns overlap the total energy savings are adjusted so that benefits are not double-counted in the
overlap area.

o :
& pavevE @asborpaviounsasion: 22" [SR oo



Advocate for Tree Care

® Reduce risk ® Increase benefits

Carbon Sequestered and Avoided

65,336

v
o
=
=
o
(a8

Poor
CONDITION




Start Over
9837 Folsom Blvd, Sacramento, CA 95827, USA Save Progress

Engage . . 5
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and Small SN / % Y
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Property AL v Y

Owners

Y
(0]
U
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R
E
=
S
Y
| O
U
34
S
T
R
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T
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Existing Trees
* My trees have
value?

Proposed Trees
e Where to plant s

. . Lng: -121.32975
e Species selection




Report Features: relatable examples

Start Over
Return to Setup
: : View Report
I-Tree DeS|gn V7.0  York Haven, PA 17370, USA Brint
Save Result
About
Display results for: | All Trees ~ |
Overall Benefits Stormwater Energy Air Quality Carbon Dioxide
™~
™
ﬂ Over the next 40 years, these trees will reduce atmospheric carbon
= 350,000 dioxide (COz) by a total amount of 497,045 pounds.
@
-
£ —— How significant is this number? Most car owners of an "average" car {mid-sized
= ' sedan) drive 12,000 miles (19,312 kilometers) generating about 11,000 pounds
2 {4,990 kilograms) of carboen dioxide (COz) every year. A flight from Mew York to
250,000 Los Angeles adds 1,400 pounds (635 kilograms) of COz per passenger. Trees
E can have an impact by reducing atmospheric carbon in two primary ways (see
o figure at left):
8] 200,000 1
o § * They sequester ("lock up") COz in their roots, trunks, stems, and leaves
2 & 150,000 - while they grow, and in wood products after they are harvested.
; * Trees near buildings can reduce heating and air conditioning demands,
= thereby reducing emissions associated with power production. However, if
o] 1008007 a tree produces no energy benefits there will be no resulting avoided COaz.
§ 0000 - Combating climate change will take a worldwide, multifaceted approach, but by
e ' planting a tree in a strategic location, driving fewer miles/kilometers, or
HI ~ replacing business trips with conference calls, it's easy to see how we can each
o 0- reduce our individual carbon "footprints".
el Sequestered Asvoided
=
S
k=]
o
fa)
=]
S
3
2

@ DAVEY& @® Acbor Day Foundation %' IS& ? Casey Trees



Benefit Based Approach to Choosing Species
Benefit Comparison of Different Tree Species

Compare 9 northern hackberry (medium size) with 6 Chinese elm
trees (large size)


http://www.plantmaster.com/share/eplant.php?plantnum=24550
http://www.netpsplantfinder.com/

B Stormwater Bl Air Quality

Ocoz W Total
1,200
1,000
Z 500
[m
i
2 500
L
E 400
S 2004
0-
2020 2030 2040 2050 2059
Year
Breakdown of tree benefits
B Stormeevater B Air Guality
Ocoz M Total
1,200
1,000
S 500
[m]
-
3 6001
iy
T 400
S 2004 /
o= ! T T T
2020 2030 2040 2050 2059

Year

Breakdown of tree benefits

9 hackberry trees will provide
$1,139 worth of benefits over
the next 40 years including
diverting 23,197 gallons of
stormwater and remove 438
pounds of air pollution ...

...6 Chinese elms will provide
$1,148 worth of benefits over
the next 40 years including
diverting 25,860 gallons of
stormwater and remove 315
pounds of air pollution



Design Example Walkthrough

design.itreetools.org

...0r access from

wWwWw.itreetools.org

ﬂ i-Tree Design o Home  Projectv  Menuv  i-Tree

#ree

i-Tree Design vio

i-Tree Design allows anyone to make a simple estimation of the
benefits provided by individual trees. With inputs of location, species,
tree size, and condition, users will receive an understanding of tree
benefits related to greenhouse gas mitigation, air quality
improvements, and stormwater interception. With the additional step
of drawing a building footprint - and virtually “planting” or placing a
tree - tree effects on building energy use can be evaluated.

Tree benefits are estimated for (a) the current year, (b) a user-
specified forecast year sometime in the future, (c) the projected total
benefits across that future timespan, and (d) the total benefits
provided to date (based on estimated tree age). Multiple trees and
buildings can be added to compare benefits or to provide a full

Feedback

i-Iree
Design
@ Laptop users (mouse) () Tablet users (finger taps)

Enter a street address below to get started:

accounting of a property’s trees.

This tool is intended as a simple and accessible starting point for
understanding the value of individual trees or a small population of
trees to a community. For more detailed information on urban and
forest please explore more of the i-Tree
website. To learn more about the i-Tree Design model, click here.

£ pavev®

-or-

Load Previously Saved Project
Use of this tool indicates you accept our EULA.

08 VOCs

“N\\

03 VOC NO2 NO2 301 30
Oes Avt Dep Avd Oep Avi Dep Awt



http://design.itreetools.org/
http://www.itreetools.org/




	Slide 1: i-Tree Open Academy Summer 2023  Session 2: Tools for Individual Trees Online with MyTree, i-Tree Planting, and i-Tree Design
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: i-Tree Design Demonstrate the Value of Trees
	Slide 9: i-Tree Design 
	Slide 10
	Slide 11: Provides Quantities and $ Value of Tree Benefits
	Slide 12: Shows Trees Are an Investment
	Slide 13
	Slide 14
	Slide 15: Engage Residential and Small Commercial Property Owners
	Slide 16: Report Features: relatable examples
	Slide 17
	Slide 18
	Slide 19: Design Example Walkthrough
	Slide 20

