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Plan for today

e |-Tree Eco model basics

* Tree variables, project
options, and pilot projects

e i-Tree Eco Application
orientation

SAMSUNG

-g’ledé- : I 25 BN 2 (1o Troo 1181-Map ...
, e ‘7.

1) Type in coordinates, OR 2) use device GPS, OR 3) fap 4
focation on the map below.

Latilude

Longiiude | -£5.49300273

* i-Tree Eco project Set-up

2) Device GPS [allow focation access on device)

|

Tmestamp ‘

* Pilot project discussion

Accuracy (ft)

Urban Forest Effects and Values
April 2019




There are many i-Tree Eco learning resources

i-Tree Tool Videos

i-Tree Eco v6
What's New in i-Tree Eco v6 - Highlights

1. Eco v& highlights and overview - 5 min, - This YouTube video highlights new features and
options available in the new i-Tree Eco vb application.

How to convert an existing Eco v5 project to Eco v6
1. Converting Ecovs to wb project - & min. - This YouTube video describes how to update an
existing Eco v5 praject to use in Eco v,

Importing inventory data into i-Tree Eco v6
1. Importing external inventory data into Eco v - 8 min. - YouTube video instructions for setting
up an Eco vk inventory project and imperting in external data.

Creating an i-Tree Eco v6 sample project

1. Eco vb sample project creation - 8 min. - This YouTube video demonstrates the steps to aeate
a plot-based sample project using the new i-Tree Eco vé application.

Creating an i-Tree Eco v6 complete inventory project

1. Eco v& complete inventory project creation - 11 min. - This YouTube video demonstrates the
steps to aeate a complete inventory project using the new i-Tree Eco v application.

Eco Plot Establishment

1. Basic Eco sample plot establishment - 2 min. - This video demonstrates how to lay out 2 simple
1/10 acre plot for an Eco sample project.

2 Eco wooded plot establishment - 3 min, - This video demonstrates how to lay out an Eco
sample plot partially in 2 wooded area.

3. Measuring plot reference object - 2 min. - This video demonstrates how to measure a
reference or permanent object from an established eco plot center.

Eco Tree Measurements

1. i-Tree Eco - Basic tree height measurements - 9 min. - This video explains how to measure total
tree height, height to live top, and height to crown base measurements for an Eco project.

2 Simple tree DBH measurement - 2 min. - This video demonstrates how to measure a single
stem tree {DBH) diameter at breast height.

Using the i-Tree Eco v6 Mobile Data Collection (MDC)
system

1. Mobile Data Collection part 1 - How To Submit A Project To A Mobile Device - 5 min. - In this

video there are instructions concerning how to submit i-Tree Eco inventory and plot based

Post-stratified Samples

What Is a Post-stratified Sample?

If you have decided to conduct a sample inventory, you will be collecting data fc
throughout your study area. In this type of project, you can choose to stratify or s
study area into smaller units that can help clarify differences across the study are
example, you might stratify your study area by land use, neighborhood, or politice
50 that you can compare urban forest effects in different strata.

With a post-stratified sample, you have chosen to subdivide the study area afte
determine the plots and collect your field data. Your Eco results will be estimated
study area as well as by strata. The decision to strafify should ultimately be base:
current and future project objectives and available resources.

oﬂp

The directions in this guide assume that you are working with an exis
project that has already been designed and created as described in tl
User's Manual. See the User's Manual for help if you have not com|
these steps.

Post-stratified Sample Methods

i-Tree Eco offers a two-step method for post-stratifying your existing Eco project.
the existing stratification schema. Second, reassign strata to your existing plots. 1
stratifying vour project in Eco, click on your computer's Start button > (All) Prog
= i-Tree Eco vé.

To open an existing project:
1 Click Fila > Open Project.
2 Browse to the folder where you saved your project, click on the file name,
Open.

1—

ASSESSING ECOSYSTEM SERVICES AND
VALUES IN ECO

To s=e which tree fisld varakbles are used fo estimaote various ecasystem services
and volues, see Toble 2.

AIR POLLUTION REMOVAL

This sectfion relates to esfimating houdy pollufion removal by tress, shrukbs and
grass for carbon monoxide (C0)], nitrogen dioxide (NOg), ozrone (O3], particulate
matter lzss than 10 microns [Pig), parficulate mafter lesz thon 2.5 microns
(Pizz) and sulfur dicsdde [50z). Air pollution remaoval iz esfimated baosed on
modeling of gos exchange ond porficulate matter interception at the leaf level
based on local envirenmental conditions.

Eeguired user inputs
® Tree, shrub and gross cover
® Tree species

Methods Overvigw

This madule calculates the hourly dry depesition of Oz, 302 MOz CO, PMigand
Phzs to vegetotion throughout the y=ar bozed on free, shrub and gross cover
data, hourly MCDC weather data, and U5 Environmental Protecfion Agency
(EPA) polivtion-concentration monitoring data. AMissing houry pollufion data are
filled in based on procedures detaled in Hirabaoyaoshi and Endre: 2014].
Weofher dota guality information are detailed in Hrabayoshi [2017]. Daily
particulate maotter data are used as houdy inputs [i.e., daily average iz used for
each hour of the coresponding day). IF multiple monitors exist, the average of
all monitar data are uzed. Missing hourly pollution data are filed inbased on
procedures detailed in Hirabayashi and Kroll (3017].

Pallution removal or downward poliufont flux (F: in gfmdfs) & caleulated as the
product of the depasition velocity (Va: in mJfs| and the poliutant concentration
i gfmd):

F=Wal
Depaosition velocity i coloulafed as the inverse of the sum of the asrcdynamic
(Ra). guasi-laminar boundary layer (Re) and canopy (Rc resistances [Baoldocchi
et al. 1987].
Vo= 1/{Ra+ Ao + Re)

42

https://www.itreetools.org/support/resources-overview/i-tree-methods-and-files

Understanding I-Tree:
Summary of Programs
and Methods

orest Service

ion date: December 2018


https://www.itreetools.org/support/resources-overview/i-tree-methods-and-files

n f Reports > Map > Individual Tree Benefits Summary
°
S e tt I ! ; u I3 O r S u C C e S S Note: this tool only displays valid Latitude and Longitude cooraintes.
|Search by 1d Search \

®

i-Iree
e Take time for a pilot project e

Carbon Storage ($): 007
Gross Carbon Sequestration (kg/fyr): 0.4
Gross Carbon Sequestration ($/yr): 0.06

Avoided Runoff (m*/yr): 00

e Determine your goals A
Carbon Avoided ($/yr): N/A
Pollution Removal (g/yr): 143
orton Alt School Tree Plantin SiNEeltatlizs 038
Energy Savings ($/yr): N/A
Total Annual Benefits ($/yr): 07 et
 What resources do you have, or can you get? i o

(time, equipment, staff...)

«  Where will you conduct your project? What TR T S
. . . March 2019
are the boundaries or limits?

* What are my end products?

* Who can | partner with to access greater
resources and make more of an impact?



The i-Tree Framework

Structure

Function

i-Iree
Value
Annual Tree Benefits for
Baltimore, MD

Sequestering carbon as a* o
wood in trees
counteracts the CO;

emissions of 7,387 gasoline powered
passenger cars.

The filtration and removal of air
pollution by the leaves of trees is
estimated to reduce acute
respiratory symptoms and
exacerbated asthma by 1009 incidents. This
also prevents the loss of 124 school day(s) and
20 work day(s).

Total Annual Benefits = $1,458,859,441

The benefits analysis measured and valued three specific ecosystem service functions of
tree canopy: , carbon sequestration and stormwater capture.

EACH YEAR, WAKE COUNTY’S TREES:

CO *

"
s
2 A

ABSORB 414,710 TONS  INTERCEPT 8.1 BILLION
OF CARBON DIOXIDE ~ GALLONS OF STORMWATER




i-Tree Eco Model Basics ﬂ

i-Tree

I-Tree Database for New User Data

| | |

City Data [ Pollution Data ] [ Weather Data ]

e

Location Data ]

l

Crown width

‘[Species Data ]

_ Tree
height

https://www.itreetools.org/support/resources-overview/i-tree-methods-and-files



https://www.itreetools.org/support/resources-overview/i-tree-methods-and-files

International considerations

Are the models accurate?

> Tree structure assessments
applicable everywhere

> Ecosystem services

« Carbon — species specific
equations

 Precipitation and pollution —
depends on completeness of
available data

« Energy — based on US building
types and energy production

> Monetary values

« Can convert to local currency
« Mostly relies on US models

- -
-

= 2 "C‘?—r
>
o " ;"

*_

I fully integrated
[ user supplied city data
available for integration
+ integrated cities




Key decision points with i-Tree Eco .”‘Ef“\ USAID

'l' / / FROM THE AMERICAN PEOPLE

e Complete inventory or plot sampling project? TECHNICAL REPORT

« What data fields will | collect (simple to complex)? K AN FOREST ASSESSHERT

] i IN SANTO DOMINGO’s COLONIAL CITY
* Willl stratify? » R

e How will | collect data?

e Dol needto usei-Tree Database?

How will you use your i-Tree Eco results?




Key decisions: sample or complete inventory T m——

Sample plots (0.0405ha or 11.4m radius)
City

Complete inventory

Region or watershed .

Large scale

Parks

Campuses e _’ :

Residential properties :fjé;-.:' RN 5 N '_J ' Tzogg,e?o

Specimen or single trees " YDE DARK : ‘ o] ’4'590? ’ﬁ?

Can import other tree il ‘ 1%4 22 R

data into Eco for analysis b T e m ﬁ“
e LS @ 2,240 %

i-Tree



Sample Plots vs. Complete Inventory

Characteristic Sample Complete
Recommended area City or larger Any
Number of plots 200 or more none
Typical number of trees >500 Any

Access

Accuracy

Results

Numerous permissions
usually required

Some loss of accuracy
due to sampling error

Estimates expanded to
whole area of interest

Often no permission
required

No sampling error all
trees of interest
measured

Estimates associated
with each tree

i-Tree



CROWN LIGHT EXPOSURE

Key Decision: Eco tree data variables

Energy Efiect (optional T11] |

Sun

Collect for brees = 20ft (6.2m) tall and within 80f [18.3m) of a 3 story or H'|'|,'|'|'||'1
arc by

M i n i mum Req u i red Tree Data fewer space conditioned rn:lﬂc_nib-jl:llng.
\ Distance bo nearast buikding &
Direction from tree to building -
1%-360"

i e,

T,

1. Tree species
2. Diameter at breast height (DBH)

Optional but Recommended Tree Data

Total tree height | /

Height to live top S = % e e o e s
Height to crown base e

Crown width (N-S & E-W) Eco defaults & methods for data not measured

o e A = air pollution removal; C = carbon sequestration/storage; E = energy effects; F = Forecast, R
% Crown missi ng = avoided runoff; S = structural or compensatory value; V = volatile organic compound

i iti issions: W = wildlife suitabili
% dieback (condition) emissions; W = wildlife suitability

e Actual land use — defaults to residential (C, S, W)

s Total tree height — predicted from a regression equation (A, C, E,F, R, V. W)
10. Direction to bUIldlng (Energy effect) s Height to live top — assumed to be the same as total height

Height to crown base - predicted from a regression equation (A, R, V)
Crown width — predicted from a regression equation (A, R, V)

Percent crown missing — assumed to be 13% crown missing (A, E, R, V)
Crown health — assumed to be 13% dieback (87% condition) (C, F, S, W)
Crown light exposure — defaults to class 2-3 (C, F)

SERE - O U= Lo

Crown light exposure (CLE)

11. Distance to building (Energy effect)
12. Land use

http://www.itreetools.org/resources/manuals/Ecov6_ManualsGuides/Ecov6Guide_DatalLimitations.pdf



Trees don’t
know the i-Tree /
Eco protocol

/




Eco tree data variable relationships

Tree
Variables

Plot
Variables

DIRECT
FIELD
MEASURES

Species

Diameter at breast
height (DBH)

Total height
Crown base height

Crown width

Crown light
exposure (CLE)
Percent crown
missing

Condition (crown
dieback)

Field land use
Distance to building
Direction to building

Percent tree cover

Percent building
cover

DERIVED
VARIABLES
o S
© S ©
g S 2
< IS N
T (28] c
9 IS 8
9 S
@)
D D D
D
D D D
D D C
D D C
D
D D C
D Directly used

I
C

Indirectly used
Conditionally used

Gross Carbon
Sequestration

O O

Net Carbon
Sequestration

Energy Effects

)

ECOSYSTEM SERVICES i-Iree
= Q >
s_ g S S 5
£T 2 § 8 Fe
= O = = c 3
o E o Q € O ©
O o 3 2 Ll = >
s 5 < Q £
$ F 88
| I I D D
| I I I
| I I I
| I I I
| I I I
D D

O O 0O O

Data Variables - Ecosystem Services Relationships descriptions
https://www.itreetools.ora/eco/resources/v6/Ecov6 data variables ES relationships.pdf



Key Decision: mobile or manual data entry

i-Tree Eco vE sample plot data sheet

[ check when plot is completed

Sheet of Initials :

Plot Information

Plot ID: | Strata: GPS Coordinates | Date: Crew: Plot Size:
Lat.
Long.

Flot Address:

Plot Contact Name: Contact Type or Title:

Phone #: Email:

Plot or Access Notes:

Plot Tree Cover (%) | Shrub Cover (%) | Plantable Space (%) | Percent of Plot Measured (%o):

Did this Plot have any Trees? (Y/N); Permanent stake used? (Y/N),

Photo ID(s):

Manual data entry:

Project Configuration Data
= ogt
=l o8 oH N

Paper | Submit
Form | to Mobile from Mobile
Data Collection
Help o

-

Retrieve

Data > Inventory Data > Plots

The Plots function seen in the action panel
to the right is where you can enter or edit
the plot data that you collected in the
field (see Notes below). The upper table
displays your plot data. While working in
this table, you may use the tools in the
Actions group to help manually enter new

m

data or edit data that has already been
added.

Steps to Viewing Plot Data:

1. When you click on a record in the B
plot table, additional plot data will
be displayed in the table below it.

2. Usethe tabs located at the bottom of
the action panel to view different plot
data in the lower table.

3. Hide the lower table by clicking on
the pin button in the upper right-hand
corner of the table.

4. Unhide the lower table by clicking on
one of the tabs at the bottom of the
action panel and clicking on the pin
button again.

Steps to Manually Add/Edit Data:
1. Click in the box where you would like

to enter data and begin typing.
2. Usethe Tab key on your keyboard or
the left and right arrows to move from

Plots Trees Shrubs Check

Inventory Data

[Project: Adrian] [Series: Adrian_2012] [Vear: 2012] - i-Tree Eco v6.0 4
View Reports

e M & I §

Forecast  Support

CSV  KML | Benefit Annual Editing
Data Prices Costs | Mode: Off
Export Inventory Value
Data > Inventory Data > Plots
ID fude(Y) Longitude (X) | Date Crew Contact Info | Size (: | Photo ID Stake % Tree | % Shrub | %F

1 8656011 | -84.0385827151 | 4/24/2. |Team 2  |fdafdsa far LAl =] 0% -15% | 1%-5% 0% -

2 133815014 |-83.9977850608 | 4/18/2... | Team 1 0.10 [} 1%-5% 65%-70%  [10%-

3 15508679 |-84.0575165972 | 4/25/2... | Team 2 010 (=] 1%-5% 10%-18% | 30% -

4 4037655 |-B4.0336271443 | 4/23/2... | Team 1 0.10 [} 1%-5% 1%-5% 0%

5 78022666 |-84.0433420521 | 4/24/2... | Team 1 0.10 [} 0% 5%-10% 0%

6 797455  |-B4.0694443255 | 4/19/2... | Team 1 0.10 [} 0% 0% 30% -

7 10326133 |-84.0622501734 | 4/19/2... | Team 2 0.10 [} 45%-50% |1%-5% 5%-1

8 03126706 |-84.0363356381 | 4/24/2... | Team 1 0.10 [} 18%-20% |0% 15% -

9 196562689 |-84.069754892 | 4/19/2... | Team 2 0.10 [} 0% 0% 100%

10 1526253 |-84.0396421345 | 4/24/2... | Team 1 0.10 [ 0% 0% 0%
f e : —m - R ' ¢
Trees

jinj Survey Date Status Distance (ft) Direction Species Land Use

2 4/27/2012 Ingrowth 15.20 338 | Black chemy (Prunus serotina) Vacant

3 4/27/2012 Ingrowth 3460 352 | American elm (Ulmus americana) Vacant

4 4/27/2012 Ingrowth 10.00 0| American elm {Ulmus americana) Vacant

5 4/27/2012 Ingrowth 17.70 10 | Black chemy (Prunus serctina) Vacant

[ 4/27/2012 Ingrowth 3520 20 | Silver maple {Acer saccharinum) Vacant

Collect on paper then directly enter in the

iI-Tree Eco interface




Data entry: mobile or manual

e Web-enabled mobile

evice or paper

Measure required
optional variables

Run data in model to
obtain results

View  Repots  Forecast  Support

Server

Data > Inventory Data > Plots
D Strata Address Date Crew Contact Info
1 Larce Resdenti | beach frort dr. 8/25/2010  Team 1_Mike
2 Larce Residenti _|lake washington 8/25/2010 | Team 1_Mive
3 Loras Residenti | lake washington 8/25/2010 | Team 1_Mie
4 Larce Residerti | 18413 51st pl ne /302010 Team 1_Mice
5 Larce Resdenti | king county water distict vacant lo located at 19520 47h ave. ne. | 9/11/2010
7 Larce Residenti | 3321 ne 202, 9/22/2010
8 Larce Resdenti | west side of acacia cem 8/23/2010
9 Laroe Residerti | Acacia Cemetery /182010
10 Lercs Residenti | heaviy covered nvasive himalayan black bery /1072010
" Large Resdenti | northshore utiity district 47th ave ne 5/15/2010
2 Small Residenti | 15327 beach drive ne. 10/18/2010
13 Small Residenti | 19017 largo pl 10/1/2010
1 Larce Residenti | 5105 ne 18&hst 8/17/2010  Team 1_Mike
5 Larae Residerti | 3047 ne 130 st 10/6/2010
1 Large Resdenti | 18404 47h plne 5/24/2010 | Team 1_Mike
7 Larce Residenti | 19820 47h ave ne 10/4/2010
B Larce Residenti | 18211 Ballnger Way NE. /2672010
19 Larce Residenti | 19535 35h ave ne 83172010 v
< >
Trees 1
~
ol Status Distance (ft) Direction Species Land Use DBH 1 (in)
1 Plarted 2100 96 | Westem redoedar (Thuja picata) | Vacant 12
2 Plarted 1700 104 | Westem redcedar (Thuja picata) | Vacart 56
3 Plarted 2600 112 | Westem redcedar (Thuja picets) | Vacant 73
4 Planted 14.00 135 Bigleaf maple (Acer macrophylum)  Vacant 17
5 Plarted 1100 0| Westem redcedar (Thuja picata) | Vacant 62
B Plarted 1100 183 | Westem redcedar (Thuja picets) | Vacant 180
7 Planted 300 183 | Westem redeedar (Thuja picata) | Vacart 207
& Plarted 2000 208 | Westem redcedar (Thja picats) | Vacani 45
Plarted 2600 210 |Westem redoedar (Thuja picats) | Vacart 17
10 Planted 17.00 232 | English holly (llex aquifoiium) Vacant 14
11 Plarted 200 231 | Douglas fr (Pseudotsuga menziesi) | Vacant 323
2 Plarted 800 235 | Westem hemlock (Tsuga heterophyla) | Vacart 85
12 Planted 18.00 241 | English holly {llex aquifoiium) Vacant 33y
< >
g Reference Objects |WS Ground Covers [Wd Land Uses |Wd Trees

SAMSUNG
1 g2

Tree 1 - Details

Height [ft)
Crown Base Height {ft)
Crown Top Height (ft)

Crown NS Width (ft)

Crown EW Width (ft)

Crown Light Exposure | 4
Crown Percent Missing 3
Crown Dieback 13

Pereent Impervious 0

00000

Percent Shrub B

i-Tree



Data entry: mobile or manual ?

i-Tree

Mobile Paper

e Useful for citizen science * Permanent record

* Multiple people can do * Fewer potential issues
data entry * Transcription errors

* Need device, safety,  Can use in conjunction
battery with mobile for

* Tedious for plots with distributed data entry

lots of trees



Key Decision — Do you need
to use i-Tree Datbase?

Is your location in Eco?
> Fully integrated
> Supplied through
i-Tree Database
 Location only
 Precipitation
 Pollution

>|s there a similar location in
i-Tree Eco?

s

Phoenix
[}
VDiegy Dallas
05— Tucsan *
il | Paso
Austin
’ ©?  Houston
s San Antonio o
® \‘\f il
%
o
3
Y -
g% Mor%rrey ~=1
) ®
México
®
o ¢

Puerto ;l;llarta, LE* ’

Gu:%:lajara @ Ciugllti de
Ve!cruz
a

Heroica
Puebla de .
Zaragoza
Acifllco ’

Nueva Orleans:
a

Golfo de
México

Mgda Cancun

Calidad del aire
o

Dentro de Fuera de

Sin datos
valores valores
normados normados Free
Explora por SMCA

Aguascalientes

Baja California

Campeche

Chiapas

Chihuahua

Chihuahua - Ciudad Juarez

Chihuahua - Municipal

Chihuahua - Ojinaga

’ Ciudad de México
Coahuila
f\/' - Coahuila - Torreén
— | _Belmopén :
le Colima
Belice
L. Durango
Guatemala =
Gualemala/.. o Guanajuato
7 E Guerrero




Test your decisions with a pilot project! Street Trees & Our ﬁ‘u

Business Districts i‘Tree

A pilot project is a small project
designed using the set-up you are
considering for a larger project.

* Test assumptions and methods
* Evaluate challenges and limitations

* Can be expanded to become your
target project




Let’s use the application!

i-Iree
L3 i-Tree Eco v6.0.36 = m] X
m Project Configuration Data View Reports Forecast Support
P What's new in i-Tree Eco v6.0.36
Manual Gmdesv M ~
New Default Carbon Price
Hel ; : : :
- Starting in 2025 i-Tree will begin using the estimated 2025 Social Cost of Carbon for the monetary value of carbon storage and sequestration. This
To get started, got  Value is $130 / metric ton of CO2 (or $477 / metric ton of carbon), and is described in this document from the US EPA. The value represents the
of the followingop  midpoint of the 2.5% discount rate estimates for 2020 and 2030, respectively. This is an update of the previous Social Cost of Carbon value used in i- ————
Tree which was $51.27 / metric ton of CO2. A Y
¢ New Proje ral data to
*  Open Proji - 2
oroject.  Did you know?
¢ Open Exar 1. You can now import plot data into i-Tree Eco. Check out our = = Ve Reets  foees Swpot
explore an walk-through video. @D @2 MNA&A I € X Do DD [0 2 Y n R )(
Ee 2. i-Tree has office hours 2 pm Eastern US on the 2nd el e < the File
. i-Tree has office hours 2 pm Eastern on the 2n ol Silscai Nloutrond Uon daliad e 00 Mg HE W 080 Bk Repsot FoCIACH
Choose from the a\ Thursday of each month. No agenda, just 1 hour of live cohemn BEFORE clicking Next.
’ibt{f’“ ba(to_acces answers to your questions. Join here or download calendar  ~ Plots i ol | gl | B
project. WIthln eac invite'hiere: npletely and ! “ ove.
the functions or bu o 5 o Cw : K
feature that you ch 3. If your data submission stops around 40% or you are : : s tab f
the action panel to unable to retrieve results it typically indicates a firewall issue. ! © ap for
1 )
Check your computer firewall or share this link with your IT 1 »
1 L)
For more informatic e : -
https://www.itreet ! L
1 -
i [— ~f & - a 5 ° sl
overview/Itree-ma  New Global Locations and Species - The i-Tree User community : =

continues to provide these data through i-Tree Database (Search
Locations | Add to it) to facilitate their integration for automated
processing in Eco.

* Devgnates 2 required (<0 Fuekd { 3t must te magped. avald or unmatched valurs 10r required fiedds
will resslt in records that cannot be imported - ee Support > User Guides for detalls.

Your Source Column: Mot 1D co Field NOt Assgned

@ Show this dialog when the application launches
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