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Winter 2025
i-Tree International Academy

i-Iree

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:
e www.itreetools.org

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

DAVEY‘%@
Institute

A Division of The Davey Tree Expert Company



http://www.itreetools.org/

Meet the
i-Tree Team!

Winter 2025
i-Tree International Academy

Liza Paqueo

USDA Forest Service
International Programs
Washington, DC

Maria Arroyave

USDA Forest Service
International Programs
Columbia

Fabiola Lopez

USDA Forest Service
International Programs
Mexico

Dave Bloniarz
USDA Forest Service

Northern Research Station

Scott Maco
The Davey Institute

Jason Henning
The Davey Institute
USDA Forest Service

Krista Heinlen
The Davey Institute
USDA Forest Service

Ana Castillo
The Davey Institute

Akshat Tyagi
Give Me Trees Trust
India
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i-Tree website:
« www.itreetools.org

| DAVEY
- Institute

SETHE ToF A
A Division of The Davey Tree Expert Company

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



http://www.itreetools.org/

Website & Course Materials

www.itreetools.org

#s Supports Reso

Links for all tools
Manuals and videos
* International reports
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i-Tree
= Supports i-Tree International Academy - Winter 2025

Open office hours December 12th at 2pm ET - join us here.
i-Iree International Academy
-Winter 2025

The US Forest Serv

i i (FS-1P) and the Northern Research Station, in partnership with the Davey Institute, are offering
an international online training program designed to introduce the i-Tree suite of tools to global parricipants. The Academy instruction will be
delivered by experienced members of the i-Tree project team, and guest instructors, focused on helping participants learn i-Tree applications
which can be used to assess the value of urban forests and greenspaces. Learn more abour the acaden

For questions specifically about the program, contact Liza Paqueo - Urban Outreach and Partnerships Specialist, USFS-IP.

Application Eligibility
The course is open to FS-1P staff and international partners by invitation or recommendation. The grant sponsored program is free for accepted
applicants.

Session Tracks

Sessions 1and 2 - For those who are interested in gaining a working knowledge of i-Tree applications for international uses. Participants will be
able to help in-country cooperators select the right i-Tree Tool for their project, understand challenges and limitations of the tools, and provide
guidance in developing and applying i-Tree locally.

Sessions 1thru 8 - For those who are interested in advancing i-Tree or applying tools in their own country. The remaining sessions will provide
these users with a foundation and working knowledge to integrate and/or use i-Tree internationally.

How to join sessions:

All sessions will be streamed live via Zoom will be recorded and posted to this page so that you can catch up on anything you missed. You are
encouraged to submit any questions related to the course via inf

. There will be opportunities to ask questions during the live

sessions and ce hours.

Academy Schedule

Each session is two hours long

d offered at 10:00 AM (Eastern US time).

Session 1- December 4th: Acg#fmy Introduction & i-Tree Database overview

© Course learning objectives, format and instructor introductions
© [-Tree introduction, key concepts, website, and resources

o i-Tree Database overview of options for international uses

* Session resources

o ctailed agenda
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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

e Benefits of Urban Trees
> Improve air quality and public health

> Mitigate flooding and stormwater concerns

> Reduce energy bills

> Strengthen ecosystem diversit

> Build social capital

HBUE Before you san tell that st
Where Do | Have It? '



Defining Canopy Assets: Start Simple To See The Big Picture

» 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...

B iTree Canopy ... Home Project~

iTree.

Conduct your survey: Add survey points by clicking or tapping the + button below. With each point you add, the map will shift to a new, random location where you assess the land cover at the yellow crosshairs in the center of the map. The more points you survey, the lower your standard error, and
the more precise your sampling will be. More points provide a better estimation of Land Cover across your study area.

There’s a
map for
that...

View Results
ID Cover Class Latitude Longitude
1 Impervious 9.76698 118.74852
2 Bare ground 9.77758 118.74879
3 Tree 9.77776 118.75366

4 Short Vegetation 9.77308 118.73826
5 Tree 976979 11875492
6 Tree 976790 118.75510
7 Tree 977797 11874111
8 ShortVegetation 976937 11874235
9 Short Vegetation 976839 11875388
Cana lsland - S : s i e sl 10 Impervious 976860 118.74790

+ @ W MPagelofi2 W W

Save your Project

@ DAVEY§ @ Arbor Day Foundation™ ‘ %‘ IS A

Use of this tool indicates




Defining Canopy Assets — i-Tree Canopy

* The view from the top
> Capturing data on land cover

and estimating benefits using
aerial imagery

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

> Ability to measure change over time

Google

Map data 2015 Google Imagery 2015 Terms of Use Report a map error

| i-Tree Canopy v7.0

Cover Assessment and Tree Benefits Report

B2

i-Tree

atellit Mag White

:::::::::::




Defining Canopy Assets — i-Tree Canopy

ﬂ Canopy Home _Project~__Menu~ Feedback -

i-Iree, A tree canopy assess

Configuration step 1 of Just curious? Dive ﬂght into sUriey m ode with an -existing dary, but you can draw your own areas right on the map, or load in

one or more shapefiles.

existing project.

Just curious? Dive right info survey mode with an existing

Launch Our Example Project

Resady to survey your own ares? Use theze Selection Tools to
map your project boundaries:

Ready fo survey your own area? Use these

US Boundaries v

functions to map your project boundarnes.

UK Boundaries v

‘ I Load Shapefile Boundary I

US Boundaries v [7 raw Bouncary |

Work with map boundaries

You can combine multiple boundarnies!

UK Boundaries v

‘ Im Load Shapefile Boundary |

‘ # Draw Boundary |

Waork with map boundaries Keyboard shortcuts  Map data 82024 Imagery ©2024 NASA, TerraMetrics | Terms

You can combine multiple boundaries! — E§F

American
Forests

the Feedback form to report issues. i-Tree

is a registered trademark.




Defining Canopy Assets — i-Tree Canopy

Canopy Home Project~ Menu~ Feedback -
i-Iree, A tree canopy assessment tool

Configuration step 3 of 3: Use this page to assign appropriate tree benefit valuations to each land cover class that denotes tree canopy cover. You MUST select a location or provide benefit values to get tree benefit
estimates.

Available Locations g=s i Measurement

[ Hamilton » United States of America Units
« Texas
[ Hansford )
« Harris
[ Hardeman @ Al © Rural C Urban

[ Hardin

Harris

(7] Harrison
[ Hartley
[ Haskell

[ Hays . Use benefits from selected locations

Air Pollution Hydrological Carbon

Air Pollution Benefits
Abbreviation Description Removal Rate (g/m?fyr) Monetary Value (Rsitlyr)
Co Carbon Monoxide removed annually A Rs85,561.74
Nitrogen Dioxide removed annually Rs39,841.19
Q3 Ozone removed annually Rs179,248 51
PM10™ Particulate Matter greater than 2.5 microns and less than 10 microns removed annually Rs385,049.00
PM2.5 Particulate Matter less than 2.5 microns removed annually Rs8,678,936.83

802 Sulfur Dioxide removed annually Rs14,931.01

Currency is in INR. Mefric Units: g = grams, t = metric ton, m = meters

Since 2006 i-Tree haz been 3

B paveEvE Ouvsramsen HUOTS ISR P ESF (@ Americen




Defining Canopy Assets — i-Tree Canopy

I ﬂCanopy Home Project~ Menu~ Feedback ~ I

i-Iree, A tree canopy assessment tool

Conduct your survey: Add survey points by clicking the small + button below. With each point you add, the map shifts to a random location. Use the Cover Class dropdown to record the land cover at the yellow
crosshairs at map center. The more points you survey, the lower your standard error, and the more precise your sampling will be. More points provide a better estimation of Land Cover across your study area

1.5km2
30% 1km2

0.5km2

9% Covered

5
(=]
2
B
Area Covered (lﬂ

- )
0%BGImpsh T W oK™

Cover Class

i Impervious: 26.1%x4.17

View Results

ID CoverClass Latitude Longitude

1 Impervious 9.76698 118.74852

2 Bare ground 9.77758 118.74879

3 Tree 9.77776 118.75366

| 4  Short Vegetation 9.77308 118.73826
5 Tree 9.76979 118.75492

= 6 Tree 9.76790 118.75510

(E”: 7 Tree 9.77797 118.74111

?; 8 Short Vegetation 9.76937 118.74235

:: 9 Short Vegetation 9.76839 118.75388

10 Impervious 9.76860 118.74790

+ 2 w W Pagelof12 w wm
Save your Project

B Save | Save often - don't lose your datal

Since 2006, i-Tree has been a

P befween.

B ower Oumimias U A P EF @ o




Defining Canopy Assets — i-Tree Canopy

Home Project- Report- Menu-~

Tree Benefit Estimates; fefDon (Metric units)

Carbon (t)
Sequestered annually in trees 766.14

Stored in trees (Mote: this benefit is not an annual rate) 10,133.67

=SE CO: Equiv. (t) +SE
+86.98 2,809.19 +318.93
+1,150.50 37,156.79 +4,218.49

Value (PHP)
£8,348,886
£110,429 534

Feedback -

=SE
+947 868
12,537,320

Currency is in PHP and rounded. Standard errors of removal and benefit amounts are based on standard errors of sanmegland classified points. Amount sequestered is based on 581.000 t of Carbon, or 2130.333 t of CO-, pe

km?fyr and rounded. Amount stored is based on 7684.808 t of Carbon, or 28177.630 t of CO-, per km® and rounded. Value (FHF
metric tons, km* = square kilometers)

gd on 10,897 29/t of Carbon, or 82,971.99/ of CO: and rounded. (Metric uniss

Tree Benefit Estimates: Air Pollution (Metric units)

Description
Carbon Monoxide removed annually
Nitrogen Dioxide removed annually
03 Ozone removed annually
502 Sulfur Dioxide removed annually
PM2.5 Particulate Matter less than 2.5 microns removed annually
PM10* Particulate Matter greater than 2.5 microns and less than 10 microns removed annually

Total

Amount (kg) +SE
80.23 9.1

52222 +59.25
8,893.81 +1,009.73
9372 +10.64

469.14 +53.26
3.526.87 +400.41
13,585.99 +1,542.45

Value (PHP)
B7.072
£685
580,466
B44
£150,022
£1,461,529
£1,699,819

=5E
+803

78
+9,135
5
+17,032
+165,931
+192,984

Currency is in PHP and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Air Pollution Estimates are based on these values in ka/km?yr @ ®fkofyr and

rounded:

CO 60.839 @ 288,16 | NO2 396.019 @ #1.31 | 03 6,744.570 @ #9.05 | 502 71.072 @ #0.47 | PM2.5 355.773 @ #319.78 | PM10* 2,674.578 @ 841440 (Mefric units: kg = kilograms, km® = square kilometers)

Tree Benefit Estimates: Hydrological (Metric units)

Benefit

Avoided Runoff
Evaporation
Interception
Transpiration
Potential Evaporation

Potential Evapotranspiration

Amount (MI) +SE
1.45 017

222,59 +25.27
22259 +25.27
296.78 +33.69
1,024.32 +116.29
951.84 +108.06

Value (PHP)
£204,387
NIA

NIA

NIA

NIA

NIA

Currency is in PHP and rounded. Standard errors of removal and benefit amounts are based on standard errors of sampled and classified points. Hydrological Estimates are based on these values in Mikmefyr @ /Mliyr and

rounded:

AVRO 1.133 @ #136,833.00 | E 162.801 @ N/A| 1 168.801 @ N/A| T 225.064 @ N/A| PE 776.784 @ MN/A| PET 721.819 @ N/A (Metric units: MI = megaliters, km? = square kilometers)




Canopy Change Over Time

e Utilize Google Earth to evaluate

¢

trends and projects with historic Go T T e R
. 7% . A7 ._: - ;;‘ ! 3 A KSR (:fz.w
images SRER ORI N

\ \ ' ,::: B ;‘ ¥ ';"; 4‘7 '

o e

e Use results to track progress, or
inform future development

= Land Use 2005 2016

= Tree 23.0% 23.7%
(+)
= Impervious 32.1 33.0
(+)
= @Grass 38.4
36.8 (=) |
= Bare Ground4.33 3.83 (=)
= Water 2.16
2.67 (+) i
= Air Pollution $1,313,000 $1,353,000
(+)
= Stormwater $710.000




Canopy Change Over Time

ey I
Map data $2020 imagery €2020 , CNES / A rbus; Maxar Technologies | Terma of Use




Canopy Change Over Time

1))

Google Earth Pro
File Edit View Tools Add Help

¥ Search

Get Directions History

¥ Places
v || MyPlaces
» D Sightseeing Tour

|_j greenroof
v ¥/&3 Temporary Places

[ S puertoPrincesaBarangayTi...

i (o [+ )=’
¥ Lavers
v B % Primary Database
B Announcements
4 ¥ Borders and Labels
& Places
4 2 Photos
E= Roads ; . A
- < y 1
3 3D Buildings 020, Maxar Technologiess . ° ' <
20 Vax3 v' S\ . I -
#Weather = _’ \‘ PR 4 v

£ -~ - b
W Gallery - : 5 ot - ) GOO |€gE-arth
[ More - ' - " :‘ -ﬁ . h";.- "L' Sg... -‘i :

L e £ 25 4

3

Y Terrain ¥ : SImagerny'Date:112/22/2019 9°46'45/91% N_ 118°44!29.59" E lelev ¥65 fty eye alt? 1407/t )




| Have My Canopy Estimates — Now What?

Data is exportable...and unbound!

Example i-Tree Canopy Projects 29 sced

NG senvces

City of Charles Sturt (52.14km2)
> 36 suburbs (425 pts)

> 12 land-use categories

> 3 time periods

> 2 tenures (in GIS)

Direct canopy outputs = land
cover and use benchmarks
across City and suburbs

1:: .
e = Impervious = Plantable space
3 z Building 29.32% Bare ground 8.56%
g s Road 10.74% Grass - other 10.82%
§ 0w Other 20.10%
F o
‘:égsgg I Trmeoes g o 2
TN 1 Lt g I
2 kS & s =3

wimpendous wTree « Pantatie Space « Other

Seed slides and analyses courtesy of Jenni Garden, Adelaide, SA, AU




| Have My Canopy Estimates — Now What?

4 mm% Estimates of Your Tree Benefits

Proven Solutions fora GrowingWordd ~ More than an investment in beauty and shade, your trees work hard for you!

Example I'Tree CE Prepared exclusively for: South Bend, IN

Estimated Tree Cover for your City: 23.7% T
Impenious
Storm water runoff avoided each E:f'} :
year by your trees: Water

Survey revealed that 106,111,924 gallons @ $944,396 - m——_—
while canopy cover Carbon Dioxide absorbed Al

LE
No
(5]

=
\e
o
O
e
S

y semoved eachy yeay by your treesy

each year by your trees: as @ vobe

hﬂd dEC."_I'nE‘d across 25,961 tons @ $915,276 Carbon Monoxide ~ 5.28 $7,015

. . Nitrogen Dioxide 19.90 $8,586
the whole c;ty it had Ozone 12542  $299,050
’ Sulfur Dioxide ~ 12.41 $1,793

Carben Dioxide already

a Ctua- I "y f ncrease d f n e b Particulate matter (less than 2.5 microns) 855  $817,867

Particulate matter (2.5 to 10 microns) 34.98 $218,527

p u b ..' .'.C fﬂ n d th rou g h 798,570 tons @ $28,153,880 Total Pollutants  206.54 $1,352,838
H Trees remove pollutants from the air.
pfan t'ng programs} Poor air quality is a common problem in many urban areas. It can lead to
i i visibility.
but th 'S Increase had e Carbon monoxide (CO) interferes with oxygen delivery within the human
been Ou tpaced by Nitrogen dioxide (NO;) contributes to ozone and fine particle pollution and
is linked to adverse respiratory system effects.
Particulate matter (PM), or particle poliution, is a complex mixture of
fand due to extremely small particles and liquid droplets that can cause serious health

health problems, landscape damage, degraded ecosystems, and reduced
body.
decfines an rfUﬂte Ozone (03) is harmful near the ground and can worsen lung diseases such
p as asthma, particularly in children
effects.

Sulfur Dioxide {50;) can make breathing difficult. It contributes to acd rain

urban iza tion and can react with other compounds in the atmosphere to form visibility-

reducing haze.

Trees absorb carbon dioxide from the air and store it as wood.

Carbon dioxide (CO;) is a greenhouse gas that traps heat in the atmosphere.

* It enters the atmosphere through burning fossil fuels {(coal, natural gas,
and oil), solid waste, trees and wood products, and also as a result of
certain chemical reactions {e.g., manufacture of cement).

In addition, your trees:

- * Enhance property values o Lower summer air temperatures
e Improve heaith and well-being ¢ Provide wildlife habitat

* Reduce storm water runoff ¢ Provide aesthetic benefits




| Have My Canopy Estimates — Now What?

 What you know powers the way forward

* Stormwater/Urban Heat impact = Impervious just as important as Canopy

e 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



I-Tree Canopy:
Estimating Your
Coverage Through
Image Analysis

Questions?
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i-Tree Eco Global Availability

Whole country

integrations , e
 Australia ‘% ’

« Canada =

« Colombia g %
 Europe

« Mexico

 South Korea
« New Zealand *

*
« Ukraine Japan ‘
Over 400 Single
-y . I fully integrated
Cities Int_eg rated I user supplied city data
throu g h i-Tree available for integration
D a t a b ase + integrated cities

i-Tree Database International Use of i-Tree



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

i-Tree Eco: Maximum flexibility and detail

Flexible Detailed

* Scale —individual tree to city * Tree measurements

* |nputs * Local data selection

* Data capture methods * Reports — Over 75 structure and
* Forecasting benefits reports

* 20+ page written report

L]

R roec cortaunn cum vew | maoems | remam suapert

e = =~ " = = e ¥ Coordnates | gy | ()
= EE B E & B .lon =g 0
Project  Submit Data Wrizen Compostion  Benefts  Indwidual Pest  Polution and Scientific ORI Moge

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

A
a@m s

3

MMMMM




Who is using Eco?

e Governments

* Non-government organizations
(NGOs)

* Consulting firms

* Universities & campuses
* Parks and public gardens
e Sustainability programs
* Innovators

= Palawan Daily News" Q

Puerto Princesa to transfer knowledge on urban
forestry management to lloil

o and Tagbilaran cities

@ <

::::::::

Puerto Princesa City
City Environment & Natural Resources Office Palawan

RROGRAM

iTree Eco Application

. Puerto Princesa City,

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
roject look like?

1. Project planning

2. Project set-up and
configuration

3. Data collection/Data
Import

4. Processing, Results
and Reporting

B [Project: PLAZA CUARTEL] [Series: 1] [Year: 2018] - i-Tree Eco v6.0.21

m Project Configuration Data

— v
Project Submit Data
Metadata for Processing

e

Hd0g @-0 w0 -

©

View Reports Forecast Support
Compostion  Benefits Indwvidual

Nritten

Pest

Report and Structure - and Costs~ Level Results - Analyss -

4

Charts  Settings

Reports > Formatted Reports > Individual Level Results > Tree Benefits and Costs > Summary

oB@nM :[e]

[w} X
B s
a&8
Model
Notes v

= [Project: PLAZA CUARTEL] [Series: 1] [Year: 2018] - i-Tree Eco v6.0.21 st [m] X
— I
E Project Configuration Data View Reports  Forecast Support
b S ) B
h | &‘ SU 3 | 4
Project Land Crown @ Project & Editing
Defintion Use Heakth | Strata Area Mode: Off

'E [ Project Configuration > Project Definition

Enter project overview information and click OK to save it or Cancel to quit this process. oK

Project Settings Location Data Collection Options

What units will you be using during your data collection? ®  These fields MUST be collected!
Englis o This option cannot be changed ®  These fieids are optional and HIGHLY RECOMMENDED to

& i )
. once a project has been created. FPE Sudel SXSmINORE
Metric ®  These fields are optional.

FORMATION
inimum Requirements General Site Fields Tree Detail Fields Management Fields

[ Tree address [ Total tree height o Maintenance
Land Use 4 crown size recommended
Measured [ strata/Area « Height to live top [ Maintenance task
« Check this box if ;a;e'ﬁ'“ o crowm [ sidewalk conflict

you know your [ utility conflict

project area. * Crown width
« SeeProject & * Percent crown [ Pests (IPED)
Strata Area to e (requires 5 fields for
configure description [ Crown Health each of the following)
and area. @ Dieback * Sign & symptoms
[ status - of tree stress
O Condition * Sign & symptoms
Street of foliage/twigs
m] ;ree/nonrstreer = Elz::“:ght « sign & symptoms
ree

of branches/bole

- Annual benefits
~ Gross Carbon
© TreelD SpeciesName DBH Structural Value  Carbon Storage Sequestration Avoided Runoff  Carbon Avoided S;
X (em) *) (kg) (®)  ke/yr)  (®/y) (m'/y) () kelyr) ®/yr)
- = Polyalthia longifolia 10 0.00 242 24730 58 59.10 02 2961 N/A
-1 2 Moringa oleifera 450 000 4835 4,936.06 540 55128 08 107.21 N/A N/
B Cassia fistula 20 000 1124 114804 137 14025 15 19398 N/A N/A
- 4 Cassia fistula 230 000 1269 129567 148 15072 14 173.50 N/A N/A
- B Veitchia merrilli 134 77563 169 17213 03 i 0s 69.01 N/A N/A
T8 Dracaena reflexa 29 000 1188 121248 113 11495 03 3335 N/A N/A
- B Prerocarpus indicus 310 000 2530 258347 172 17530 14 1747 N/A N/A
ol B Cassia fistula 210 0.00 995 1,015.97 132 13508 14 175.97 N/A N/A
. Vaitchia merrilli 180 77563 398 40635 06 5.90 12 147.75 N/A N/A
« 10 Prerocarpus indicus 81.0 000 25884 26,426.15 882 90069 73 939.21 N/A N/A
- = Cassia fistula 340 000 3172 323850, 258 26336 16 20931 N/A N/A
o] 12 Cassia fistula 330 000 2955 3,016.99 248 25277 24 306.06 N/A N/A
- = Vaitchia merrilli 140 118272 88 89.85 02 250 02 2188 N/A N/A
=1 15 Delonix regia 740 0.00 20688 2112100 558 569.87 11 13934 N/A N/A
L Polyalthia longifolia 210 000 1054 107632 107 10958 01 760 N/A N/A
- 17 Prychosperma mac arthurii 50 572.09 84 85.47 03 329 05 6154 N/A N/A
- 18 Polyaithia longifolia 80 0.00 134 13698 32 3224 03 3488 N/A N/A

19 Lagerstroemia speciosa 150 0.00 444 45278 65 66.10 03 4136 N/A N/A
) Ptychosperma macarthurii 198 57209 283 28919 06 627 07 9460 N/A N/A
-2 Hyophorbe lagenicaulis 100 572.09 84 85.47 03 329 0s 6154 N/A N/A NA
- s enn AMn sainc snansec! ere  eecen an  Emmn ua un ra




Flexible scale: Plot-base statistical sample

SURVEY PLOT
OUTER LONDOM

INNER LONDON

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

Flexible scale: Individual tree inventory

A Trees Within Core Campus Boundary

. NSNS
|_ Core campus ﬁ ;\ /

Site buildings -

Non-site buildings %

Figure 2: Core campus boundary used in USDA Forest Service study and 1-Tree Eco
study.

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



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

Flexible scale stratification: Separate project area into parts

Stratification and Location Coordinate Capture for External Mapping

[Project: Danang VietNam] [Series: Simulation using Bangkok] [Year: 2020] - i-Tree Eco v6.0.21
m Project Configuration Data View Reports

E o v D £ & € 8 B

Forecast

Support

English

Commaon

Coordinates @ |l:'|' @ @

Project | Submit Data Track & Written Composition ~ Benefits Individual Pest | Pollution and [ Metric ] [scienﬁﬁc] Comments | Model | Map Active CSV  KML
Metadata for Processing Retrieve Resufts | Report and Structure ~ and Costs~ Level Results» Analysis~  Weather~ Notes | Report (beta) (beta) (beta)
Formatted Reports Charts Settings

'E Reports > Formatted Reports > Benefits and Costs > Benefits Summary of Trees > By Stratum and Species

I

©

HDS R-0%% -@ [ @@Pge1 o20@ @-0- DFDB ¢ AM
T T B S - R (R S T S B U S R R T RS S N B S - AR S A BN S A S SR AR SR S AR BRI BRI (PR
- Stratum Species Trees Carbon Storage Gross Carbon Sequestration | Avoided Runoff Pollution Removal Structural Value
N Number | (metric ton) (8) | (metric ton/yr) (B/yn) [(m*/yr)  (B/yr) (metric ton/yr) (B/yn (8
-~ Nguyen Hue Junior High School Anacardium occidentale 1 0.62 3,753.45 0.03 200.05| 013 9.58 0.00 163.06 0.0(
- Casuarina equisetifolia 1 0.87  5,248.67 0.03 160.11 317 240.08 0.01 4,084.42 0.0(
: Dipterocarpus 1 7.31 44,123.20 0.02 145.99 311 23547 0.01 4,005.89 0.0(
- Ficus religiosa 1 7.28 43,90.06 0.02 145.99 156 118.17 0.01 2,010.39 0.0(
- Mangifera indica 1 0.15 903.53 0.02 96.91 0.14 10.57 0.00 179.85 0.0(
) Total 5 16.23 97,988.91 0.12 749.05| 8.10 613.88 0.03 10,443.61 0.0(
- Tran Phu High School Alstonia scholaris 1 2.20 13,285.08 0.07 42117 071  53.53 0.00 910.64 0.0(
: Bombax ceiba 1 7.41 44,731.65 0.02 111.06 311 23547 0.01 4,005.89 0.0(
: Carica papaya 1 0.83 5011.22 0.04 23595 121 91.82 0.00 1,562.11] 0.0(
- Chrysophyllum 1 0.16 983.80 0.02 91.45 0.79 60.03 0.00 1,021.31 0.0(
: Tamarindus indica 1 3.35 20,200.76 0.09 537.01 153 115.86 0.01 1,970.99 0.0(
N Total 5 1395 84,212.51 0.23 1,396.63 7.34 556.70 0.03 9,470.94 0.0(
- Study Area 10 30.17 182,201.43 0.36 2,145.69| 15.44 1,170.58 0.06 19,914.56 0.0(
- Carbon storage and gross carbon sequestration value is calculated based on the price of 6,038.56 per metric ton.
- Due to limits of available models, i-Tree Eco will limit carbon storage to a maximum of 7,500 kg (16,534.7 |bs) and not estimate additional storage
_ forany tree beyond a diameter of 254 cm (100 in). Whichever limit results in lower carben storage is used.
- Avoided runoff value is calculated by the price 875.823/m>. The user-designated weather station reported 112.2 centimeters of total annual
o precipitation. Eco will always use the hourly measurements that have the greatest total rainfall or user-submitted rainfall if provided.
" Pollution removal value is calculated based on the prices of B48.773.55 ner metric ton (CO). B343.399.21 per metric ton (03). B343.399.21 per
< >




CROWN LIGHT EXPOSURE

Flexible and Detailed inputs:
What data will you collect?

Crown base

Minimum Required Tree Data
1. Tree species

2. Diameter at breast height (DBH)

—

10% Canopy n.lissing 0% Canopy missing 25% Canopy missing

Optional but Recommended Tree Data

Crown base

Crown base Crown base

CLE affects tree growth rates and accounts
for competition with other trees for access

Total tree height

40% Canopy missing 30% Canopy missing 15% Canopy missing

) to light.
4. Height to live top
What units will you be using during your data collection?
: () English o This option cannot be changed once a project has been created.
5. Height to crown base
© Metric
1 PLOT INFORMATION
6. Crown width (N-S) ! |
Minimum Required Felds General Fields
= @ Percent measured @ Land Use () Ground cover
7 * Crown WI dth ( E W) @ Percent tree cover (also requires tree land use) + Ground cover
s Actual land use s Percent of plot
8 % Crown m issing s Percent of plot (required to calculate Grasy
' ) percent plantable space B Percent shiuh soven
0 ( ) O Plot address Shrub details
9 A) d IebaCk Condltlon [ Map coordinates (also requires percent shrul
« Latitude « Species
10. Crown light exposure (CLE) . longitude - Helght
(required for GPS location capture and GIS s Percent of area
mapping) * Percent missing
1 1 R La N d use ) Reference objects
* Dbject type
+ Direction
+ Distance
= DBH
TREE INENRMATION




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

Select a Weather Station

€>C

Satellite

Map
C
ads
S
3

Kanch!at‘:.uri Tha Ruea
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N3G TRETHEE R
LI
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Google
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€>C
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Map Satellite
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-
N
| e
S
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Assign a Polluticn Station

LUNARIT W

Select a single pollution stafi
back to this map to assign ad

select a different Weather &

Data > Inventory Value > Benefit Prices

Adjust your Benefit Prices (advanced users)

| Niotss:

= For future reference, use the O3V Export button in the nbbon abowe to save your current valuss BEFORE changing them.
» You may change the vaiues beiow and update their gssociated Report outputs WITHOUT resubmithing wour entire Eco project.

=LA

Measurement Units: Metric

Benefit Prices

Electricity (B (THB)/kwh)

Heating (8 (THB)/therm)

Carbon (B (THB)/metric ton)

Avoided Runoff (8 (THB)/m?)

Carbon Monoxide (CO) (B (THB)/metric ton)
Ozone (03) (8 (THB))

Nitrogen Dioxide (NO2) (& (THB)/metric ton)
Sulfur Dioxide (S02) (B (THB)/metric ton)

Particulate Matter less than 2.5um (PM2.5) (B (THB)/metric ton)

For any prices left blank or not shown here the latest default values will be used. These values will be listed in the footnotes of reports after processing.

A currency exchange rate is needed to convert some of these prices:

Currency Exchange Rate: 1.00 US Dollar = § (THB) 33.79313 Get today's rate




exible data capture

Simplified plot or Mobile data collection
inventory import with map coordinates

Hw- - - ReadingMaster.csv - Microsoft Excel E@g i -
Home | Insert Pagelayout Formulas Data Review View Developer Acrobat Team o (@ o & 52 s n M su " 8
=R X Calibri - = % = General i Salnset~ E v Aﬁ ﬁ
= Ca- B Z U- AN - 8- % e 3 Delete ~ | [ &
Paste es | | Sort & Find &
- F | H- S A B <8 5% -+ [ElFormat~ | 2~ Fitter~ Select~ -
Clipboard = Font % | Alignment 3| MNumber Cells Editing Plot 32 - Map Coordi...
9 - A 15 v Z
| = 1) Type in coordinates, OR 2) use device GPS, OR 3) tap a location on
G H ! J K L M N = the map below.
1 SiteType LocSite LocNo DBH MtncRec GPS_Lat GPS_Lon StreetName Latitude
2 0 3 2 32 0 40.35917273 -75.91224516 Thirteenth Street, North | 39.95388522170812
3 1 3 4 32 0 40.35911959 -75.91284321 Thirteenth Street, North Loharia
4 1 3 5 32 0 40.35912042 -75.91321092 Thirteenth Street, North SROEL | -75.17484471201898
Wi 1 3 5 10 1 40.35918865 -75.91399094 Twelfth Street, North > = =
G 1 1 30 0 40.35925051 -75.91448073 Union Street 2) Device GPS (allow location access on device)
7 1 1 1 15 4 4035924946 -75.91456661 Union Street Start GPS
2 1 1 040.359166N  75.914766W  Union Street
NE] 1 3 2 40.359286N  75.917776W Tenth Street, North Timestamp
10 1 3 240.359233N  75.917655W Tenth Street, North
JEEE 1 3 240.359199N  75.917753W  Tenth Street, North Accuracy (m)
12 1 3 3 9 140.360473N  75.915310W  Eleventh Street, North
i 12 1 3 13 1 Eleventh Street, North 3) Tap map for coordinates (requires data connection)
14 2 2 4 o] -75.91577964 Eleventh Street, North
Ml 15 4 3 3 0 -75.91649009 Eleventh Street, North i
16 1 1 4 11 -75.91217106 Union Street
17 1 1 4 0 -75.9123537 Union Street
LI - - - ~ R T T T —

f i-Tree Eco - Data Import Wizard
Review the results of y: sed data.
Total records processed: 10,079
Total records skipped: 3382
Total records to import: 6.697

Processed Data to Import

X -

Species DBH 1 (in) |] I

ACSA1 2z

ACSA1 32

TA 10

PLAC 30

ACPA 15

ACSAZ 7

QuRU 15

QURU 12 !
= 40

Click Finish to complete the import process or click Back to revise your settings and reprocess your data.

Please review your data after clicking Finish. Additional modifications may be required to mest your project
specific requirements.




Detailed and flexible repor

Benefits and Costs Summary of Individual Trees

N

<

Street Tree Benfits in South End ...

Example map of tree benefits estimated with i-

Tree

v

Do

ting

{8 NWUZ S,

Location: Merida, Merida, Yucatan, Mexico

Project: Inventario Merida YUC 1, Series: Inventario, Year: 2015
Generated: 12/11/2024

Annual benefits
Replacement Gross Carbon Oxygen Energy | Total Annual
PlotID TreelD Species Name DBH Value Carbon Storage Sequestration Avoided Runoff Carbon Avoided  Pollution Removal Production  Savings Benefits xCoordinate  yCoordinate
{cm) (Mexs) Ikg) (MexS) | (kefyr) (MexSfyr) (mPfyr) (Mex$/yr) (kg/fwr) (MexSfyr) (gfyr) (MexSfyr)  (kgfyr)  (MexSfyr) | (MexS/yr)
33 1 Damburneyacoriacea 19.7 1198973 929 26048 | 195 5482 0.1 5.69 M/A N/o 516 28.24 52.1 MAA BB.7S -89.60035 20936285
33 2 Ciospyros 17.0 11,370.10 39.5 110.84 123 34.59 0.1 5.37 M/A Mo 487 26.66 32.9 MAA 66.62 -89.600327 20936275
33 3 Adonidia merrilli 55 201.22 26 7.16 | 05 148 0.0 0.18 M/A Nfa 16 0.89 1.4 MAA 255 -89.600378 20936187
33 4 Diospyros 71 175692 39 1098 25 6.90 0.0 0.78 M/A MN/& 71 388 6.6 A 1156 -89 600379 20936247
35 i Citrus aurantium 17.0 245342 801 22457 | 135 37497 0.1 255 M/A N/s 23.0 1258 36.1 MAA 53.09 -80.608214 20.945798
35 2 Pouteria 220 15,504 04 726 203.67 13.6 38.15 04 12,84 M/A Mo 1799 98.54 36.3 MAA 156.55 -89.6082535 20845772
35 3 Citrus aurantium 18.0 10,574.38 931 261.10 | 175 49 06 0.1 3.81 M/A Nfa 4.6 18935 46.6 MAA 7179 -89.608335 20945749
35 4 Citrus aurantium 155 7,022.30 B5.1 238 B4 6.0 16891 0.1 428 M/A Mo 38.8 21.26 16.1 MAA 4245 -89.608299 20.545651
36 1 Chry=ophy lum cainito 140 8,856.50 270 75.82 | 3.0 833 0.2 851 M/A N/& 772 42327 749 A 5011 -89 597901 20949162
36 2 Citrus aurantium 75 204641 114 3201 449 13.82 0.0 0.61 M/A MN/& 55 3.01 131 A 17.44 -89 5979493 20 948989
38 2 Bursera simaruba 212 887768 6B 6 192 53 | 89 24 Bo 0.2 B.BO M/A N/ B80T 4418 236 MR 7793 -89 603862 20.925089
38 3 Delonx regia 241 767697 g58 26872 6.9 1929 0.0 1.14 M/A MN/& 104 567 183 A 26.10 -89.603879 2092603
38 4 Syagrus romanzoffiana 340 2,805.71 288 B0.72 | 06 178 0.0 0.96 M/A N/ 87 475 17 MR 749 -89 603845 20099507
38 5 Delonx regia 36.0 6,333.57 2540 71259 54 1523 0.1 280 M/A MN/& 254 1383 145 MR 3196 -89 603866 20925189
38 6 Beaucarnea B9 127568 115 3238 | 13 361 0.0 0.54 M/A N/& 49 267 34 A 6.81 -89 603845 20909507
38 63 Ficus 33.0 32,833.53 2490 69831 26.1 73.16 10 46.80 M/A MN/& 424 4 23247 69.6 A 352.44 -80.603851 20924954
40 24 Citrus aurantium 150 10,733 .46 581 165.84 | 16.7 4672 0.1 3.10 M/A N/ 281 1538 44 4 MR 65.20 -89 571157 20955795
40 25 Qurates -89 571281 20955558

5,810.61

N

312.33

127

N/A




Detailed and flexible reporting

Trees in Inventario Merida YUC 1 are estimated to store 249000 metric tons of carbon (Mex5699 million). Of the
species sampled, Citrus aurantium stores and sequesters the most carbon (approximately 8.96% of the total carbon
stored and 14.1% of all sequestered carbon.)

Inventario Merida YUC 1

24 - - 70
22 o
= = 60
= 20 4 —_
E 18 30y
£ a0 =
= 15 = = Wi
2 14 - =30 E
< W
=12 4
& - 20 é
E 10 -
84 - 10
6 - L0
Urban Forest Effects and Values . >
& o -5'
December 2024 S &® é" d,* @g‘.} b° @;5 ‘,a
5 o' G . _ ? 5 &
& & & %‘_}&3 & &£
¢t & @ ¢ &
& &é

e 1

Species




Detailed and flexible reporting: More options and results

[ ] [ ] [ ]

Additional ecosystem services Crown Health

- UV impacts Species Excellent Good Fair Poor Critical Dying Dead | RPI # of Trees
(%) (%) (%) (%) (%) (%) (%)

- Allergy/Pollen Acacia 1.1 7.1 124 269 163 262  9.4]0.70 89,650
_ Acrocomia 0.0 500 500 0.0 0.0 0.0 0.0[T 1,691
FOOd Acrocomia aculeata 40.0 60.0 0.0 0.0 0.0 0.0 0.0 | 1.55 4,227
- Leaf nutrients Adonidia merrillii 35,1 303 113 16.3 0.0 0.0 3.1/ 1.39 30,614
Albizia 0.0 131 8693 0.0 0.0 0.0 0.0|1.31 6,461
- Wood products Albizia saman 22.8 0.0 43.7 26.9 6.6 0.0 0.0 1.28 14,216
Annona 2.2 8.1 201 297 253 14.6 0.0 |0.91 45,406
Replacement value Annona muricata 0.0 264 0.0 487 24.8 0.0 0.0 | 1.01 7,541
Annona reticulata 0.0 7.5 370 245 12.6 185 0.0 |{].95 15,387
° ° Annona squamosa 0.0 0.0 826 17.4 0.0 0.0 0.0]1.24 6,588
Management |nf0rmat|0n Araucaria 0.0 0.0 100.0 0.0 0.0 0.0 0.0|1.22 947
Azadirachta 0.0 333 66.7 0.0 0.0 0.0 2,536
- Tree health Azadirachta indica 18.6 152 186 289 18.6 0.0 6,163
. . Bauhinia variegata 0.0 54.2 0.0 458 0.0 0.0 1,847
- Relative performance index Beaucarnea 611 116 114 4.1 35 83 24,380
i Beaucarnea recurvata 0.0 100.0 0.0 0.0 0.0 0.0 1,148
- Infrastructure conflicts Bougainvillea 21.1 0.0 226 0.0 37.6 0.0 4,498
Brosimum alicastrum 10.2 271 20.2 32.8 0.0 3.0 31,115
y (3) customizable fields Brugmansia 263 263 475 00 00 00 3,563
Burserasimaruba 5.8 6.9 9.7 10.2 17.6 47.4 2.4 | 0.60 152,928
1 1 Byrsonima 0.0 302 307 75 14.9 7.5 9.1 1.04 12,552
COSt benEfIt analySIS Caesalpinia 2.3 7.4 9.9 383 18.4  17.9 5.7 | 0.80 49,558
Caesalpinia pulcherrima 50.0 0.0 500 0.0 0.0 0.0 0.0 | 1.40 1,854
Carica papaya 15.0 325 447 0.0 3.9 3.9 0.01.33 24,486



I-Tree Eco: Advantages

Local modeling — uses local weather, pollution
and location characteristics for modeling

Dynamic model — constantly improved

Map Satellite Use the map below to select a weather n
station to be used with your project. : ;:”:S
BARELY simply click a station marker to select « 10 miles
it; click a different marker if you * 25 miles
7 change your mind. ‘Weather Station lcons
bandaul = Selected
* Good Completeness
|3r.'.\_'.'\_r_m .
Va SAFDARJUNG | Fair Completeness
NCEIID: 421820-99949 Poor Completeness
Year: 2016
L ROH Elevation: 214.9 (meters) g  Zoom to Selected Station
~—— . o #ifg  Position (lat, lon): 28.585,77.206
Froject Lonmg Collection Completeness: Poor Zoom to Project Location
Annual Precipitation R
D e NCEI Hourly:0.000 (millimeters) EXTENSION
L n NCEI 6-Hour: 5.080 {millimeters) 3 b
-nd o o User Submitted: 8 90 umlll meters)
) o ] FASC! 55 Deen nd is used

Flexible data collection and project design
options

dia [Ba

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

Weather Station Selector

SEuUN

Usear su
File > New Project
nal

Enter project overview information and ¢

Project Settings Location  Data Collection Options

Please select a location to use for your pro|

ise the Delete key

Use

Hint. to clear a selection

[ S

P\

Location Distance Radius

T :
& 72— Ghaziabad
nﬁmm-c:

HIBABAD
T

;_/ IND FP'\FJI RAM

Firee Dalabase Dstabase.

— 7 2

451 ) LAz IF‘AT NAGAR

M“*——./\ WA T
HAUZ KHAS

.....
7 e Chhuaper wld

4 B

2"

%, Map data €2020 (Y Termis of Use | Repart @ map emor

Cancel

Mot all cities for international locations are available due to limitations of information provided by cooperato

Please check adjacent Counties/

Nation: India ~
in Franklin county.
State: National Capital Territory ~
District: South Delhi ~
City Safdarjung w
s the study area Urban?
Population: |2?33?52
Please specify the following years for your project:
Weather & Pollution Year: | 2016 (Weather and Pollution) . Note: Precipitation values outsii

Please select a weather station to use for your project:

Weather Station:

Show Map




I-Tree Eco: Limitations

Assign a Pollution Station = O *
Local data limitations — May not ¢ - L -
, : - satell Lo @ co .
be available or representative of Y ' e \0 B oo
conditions DURANGO| . 7 L o
o T, AL TAMAULIPAS ﬂF‘I‘-:-IZ.S
Science limitations — Limitedto ~Mexico G so2 =
species models and data we e b s |
M o (e SAN LUIS; =0l IS
have NAVARIT - b | Po.To&u ' | £00m 1o Froject Locatic
Software challenges — Eco can ol R
. JALISCO" = IR TN W YUCATAN
be challenging to learn rav 7 g, N
Colima - MICHOACAN 34 Pl CAMPECHE | B
Accuracy depends on data — " e e PUEBLA R veracRUZEEI TG <o
Most accurate results require  + bt 9 Pl N :
— : " /CHIAPAS i
more measurements T Soach : e
iﬁ@é:éﬂ::“: Keyboard shertcuts r.*a;-:iatargzc:,-t Google, INEGI | Terms

Select a single pollution station on the map above and click the "Add" button to include it for processing. Come
back to this map to assign additional pollution stations if desired. If no pollution stations are nearby, zoom out or Add Cancel
select a different Weather & Pollution year.



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 quide

... 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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