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Examining the
Structure, Function and
Value of Urban Forests:
Using I-1ree as a 100l

for Analysis and
Action

David Bloniarz

US Forest Service
Northern Research Station
Amherst, MA
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Today’s Session
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Session Agenda and Outline

Introduction to Today’s Session - Overview of the
presentation topics that we will cover during the class.

Urban Forests in Context - Discussion of issues
related to urban forests, resilience and sustainability.

What is/i-Tree? - A general overview of the i-Tree
software applications

li-Tree Components & Tools - A closer look at the
various software applications.

Choosing the Correct i-Tree Tool - The i-Tree website,
and helping determine which tools to use for your
projects.

Conducting an i-Tree Project - Tips for how to conduct
an i-Tree analysis in your community.

The USDA Forest Service - Leading the way in Urban
and Community Forestry around the globe.

Review and Questions - A recap of the class topics
and session wrap-up.



Urban Forests & Tree Canopy

Flushing Meadows-Carona Park, Queens, New York City, NY
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Brooklyn, NY



Urban Forests & Tree Canopy
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Urban Forests & Tree Canopy

Annapolis, MD
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Urban Forests & Tree Canop

Copyright 2005 - geology.com
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Tools for Assessment of the Urban Forest and Tree Canopy

-t
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Establishing a valuation of the resource...



What is I-Tree?

Inventory of
Tree
Resources:

Economic and
Environmental

Examining the Structure, Function and Value
of Urban Forests



- Tree: Urbar

Analysis 100

Forest Inventory

A US Forest Service
Northern Research Station Guide

1 Guide to Assessing

Urban Forests

Featured Report: Plano,Texas
Urban Forest Ecosystem Analysis

PIENG UFSEN K

Search

Community Forests Get the Tools

Login

semame or Pass

What is i-Tree?

i-Tree is a state-of-the-art, peer-reviewed software suite from the USDA
Forest Service that provides urban forestry analysis and benefits
assessment tools. The i-Tree Teols help communities of all sizes to
strengthen their urban forest management and advocacy efforts by
guantifying the structure of community trees and the environmental
services that trees provide.

Since the initial release of the i-Tree Tools in August 2006, numerous
communities, non-profit organizations, consultants, volunteers and students
have used i-Tree to report on individual trees, parcels, neighborhoods,
cities, and even entire states. By understanding the local, tangible
ecosystem services that trees provide, i-Tree users can link urban forest
management activities with environmental quality and community livability.
Whether your interest is a single tree or an entire forest, i-Tree provides
baseline data that you can use to demonstrate value and set priorities for
more effective decision-making.

i-Tree Tools are in the public domain and are freely accessible. We invite
you to explore this site to learn more about how i-Tree can make a
difference in your community.

Follow i-Tree on Twitter G

A Cooperative Initiative Between:

Day Foundation®

wads ISR

What's New?

European i-Tree
Conference, March 12th,
Alnarp, Sweden

Visit the conference website
for program details >>

Breathe Easy: Urban
Forests for Human Health
Archived ACT webinar
featuring Dave Nowak>>

A Case Study in using i-
Tree at a City Scale:
Minneapolis, MN

A deeproot.com case
study>

The Cost of Not
Maintaining Trees
Symposium

ISA pregram in Tampa,FL -
March 18th & 15th

BGE Provides 360 Energy
Saving Trees to Baltimore
City

Arbor Day Foundation and
BGE featured in AFRO.com

articl

International Union of
Forest Research
Organizations Directory
IUFRO Urban Forest
Contacts>

o
T CaseyTrees







I-[ree: a suite of software tools to assess urban
vegetation and their ecosystem services and values

The National

Arbor Day Foundation'
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Public-Private Partnership

The National
Arbor Day Foundation’




(Goals

°* Simple and low-cost tools and methods to aid in urban
forest planning and management

°* Complete process — start to finish
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Washington DC

Urban Forest Effects and Values
June 2009

Urban Forest Effeds Modol




Assessing Tree Populations

I-Tree assesses:

« Structure

. Function

Energy use

Air pollution

. Carbon

. VOC emissions

. Value



Assessing [ree Populations

« Storm water management

« Pollution mitigation

« Energy conservation

« (Carbon strategies

 Public health issues

« Addressing Climate change

521 Fairview St, Hartwell, GA 30643, USA

i Map data ©2016 Google Imagery ©2016 , DigitalGlobe, U.S Report aimap-error
Lat: 34.3462 Bearing: 131.1 Tree: Pine, Shortleaf (26 Energy Savings: $0.00
Lng:-82.91782 Distance:40.1m (131.6ft) Inches) kWh: 0.0 Therm:0.0
Total Savings: $77.00

Lessdesirable [ 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.




Benefit-Based Approach

Comprehensive
Value




Benefit-Based Approach

PROPER 1Y
VALUE

STORMWATIR INCREASI

RUNOFF : et -

$496,340

REDUCTION | b $607,879

VR QUALITY
IMPROVEMENI]

$67,558 $82,042

CO; REDUCTION

ENERGY SAVINGS

$507,84




Using quantitative data to tell your story”?




Using quantitative data to tell your story”?
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- Tree: Demonstrating That Trees

Street Tree Benefits in Minneapolis:
e S$6.8 million in energy savings

e S9.1 million in reduced storm water

runoff

S7.1 million increase in

property va lue | W | In it’s lifetime;

this tree has
“paid us back”
an estimated

e S1 million improvements to air

quality




How do we communicate the value of
community trees?

. "Shame on you City of K/rk/and / ‘G
money if we can afford to gradé

29 ) | »'7‘,/7\,;7 )

TREE REPORT CARD

Tree Number: 415
Species: " Norway Maple
Diameter: 1.8

A

e MM’Y\& ©n ‘(o(—
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Pittsburgh’s Urban Forest




$2.94 in benefits
el O c\Very $1
spent

Benefit Summary for
Pittsburgh’s Street Trees

Benefits Total ($)
Energy 51,205,133
CO2 535,42
Air Quality
Stormwater
Aesthetic/Other

—J Total Benefits $2.400.975



Milwaukee I-Tree Eco Assessment

EAB Structural Impacts:
. 17.4% Canopy Loss

. $221 Million structural damage
(citywide)

EAB Functional Impacts:
e 5243785 less pollutant removal
e $138,000 less energy savings (cooling costs)

e $2.6 million reduction in storm water benefits (1996 study)



Milwaukee I-Tree Eco Assessment

A5900,000 Cooling Benefit

Think about it...

Milwaukee's Trees
Help Us Breathe Easier

~ Think about it...




he Foundation: Local Data

.L.ocal Sample or Inventory
.Local information:
.  Weather
. Pollution

. Environmental
Variables

Hourly simulations



Conserving Energy

Wind Speed Reduction
Reduces Air Infiltration

Transpiration by Trees
in the Aggregate
Cools the Air

a

sErm
sarmn
marn
sEsrmn
sramm
P
.

sr Ry e y
- iad

Direct Shading
Reduces Irradiance
on Buildings

Shading Paved Surfaces
Reduces Urban Heat! Island
effect and Ozone Formation

Image courtesy of the Center for Urban Forest Research




Improving Air Quality

Parked Cars
orative Hydrocarbon
Emissions and Ozone Formation

d . Leal
Stomates and Lenticels

Trees Save Energy for Cooling and Heating
Thereby Reducing Pollutant Emissions
from Power Plants

Image courtesy of the Center for Urban Forest Research



Reducing Atmospheric Carlbon Dioxide

Trees Sequester
CO; in Trunk,
Branches, Leaves,
and Roots as

Thoy Grow

A\ /

ead Wood
and Muich

Image courtesy of the Center for Urban Forest Research



Reducing Stormwater Bunoff

Precipitation

_A
Canopy Interception

and Evaporation

\ Transpiration

Stemflow ' \|

N\ £
A Oy
Nt

N | - -4
Impervious > ..‘5 o ‘

Surface

R / Surface

Pervious

Runoff € Throughfall

Roots Take Up Soil
Moisture, Increasing
Runoff Storage
Potential

Image courtesy of the Center for Urban Forest Research



-Tree Is...

Development, Dissemination, Support, & Refinement

) Get the Tools.
Community Forests

Credible, USDA ES peer-
reviewed tools

Public Domain Software

\A/

What's

What is i-Tree?

Urban Forestin FLC

j iTree—Technology i-Tree is a state-of-the-art, peer-reviewed software suite from the USDA NewsLink
for Effective Uroan R . ) FLC article March 2009 >>
1 Forest Management est Service that provides urban forestry analysis and benefits
A( :< :eSSI b | e i sment tools. The i-Tree Tools help communi of all sizes to
' strengthen their urban forest management and advocacy efforts by

quantifying the structure of community trees and the environmental i-PED - Pest Evaluation and
Detection Protocol

services that trees provide. Learn more about i-PED>>

Since the initial release of the i-Tree Tools in August 2006, numerous
communities, non-profit organizations, consultants, volunteers and
students have used i-Tree to report on individual trees, parcels, AT

|
ECOSY YSIS ) i lNewsletter now available
eC I I I Ca u O r i ' es. By understanding the April 2009 i-Tree
ide, i-Tree users can link lNewsletter>>

h environmental quality and
community livability ether your interest is a single tree or an entire
forest, i- provides baseline data that you can use to demonstrate
value and set priorities for more effective decision-making.

i-Tree Tools are in the public domain and are freely accessible. We invite
you to explore this site to learn more about how i-Tree can make a

“P u tting USF S Ur ban F Or es t , 6  " difference in your community.
science into the hands of users”




Urban Tree Canopy (UTC)

Assessment and Analysis



Minneapolis, MN
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Existing UTC by Parcel

Possible UTC by Parcel
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M Existing UTC Possible UTC-Vegetation Possible UTC-Impervious Not Suitable

Two Family
Single Family | —

Office Residence

Neighborhood Commercial

Multiple Family

Industrial

General Commercial
Downtown Service
Downtown Commercial
Downtown Business
Community Shopping Center

Community Activity Center

50%

Percent
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Vancouver 2011 Urban Tree Canopy Assessment Report

Acknowledgements
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Phil Kimery Craig Smith

Anne Friesz, Parks and Recreation Advisory Commission Liaison

City of Vancouver

Eric Holmes, City Manager
Brian Carlson, Public Works Director
Rich McConaghy, Envircnmental Resources Manager
Charles Ray, Urban Forester
Annette Griffy, Surface Water Engineering Manager
Dorie Sutton, Senior Engineering Technician
Eugene Durshpek, Asset Management/Engineering GIS Supervisor
Merek Strand, Senior Engineering Technician
Jessica Antoine, Urban Forestry Outreach Coordinator
Nick Redmond, Urban Forestry Specialist

Prepared by:

AMEC Environment and Infrastructure

lan Hanou, Project Manager
Richard Thurau, Environmental Scientist
Kim Soulliere, GIS Technician

Funding assistance for this assessment was provided by the USDA Forest Service and the
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i-Tree VUE / Landscape




Percent Current UTC Percent of Current UTC

ROW
(14.3%)

Medium Density A \

Residential
41%

Private
Low Density \ La n d S

Residential

2% (62.6%)

Veg/ Soil/Dry | Soil/Dry
Total | Trees | Trees |Non-Forest| Non- |Impervious Impervious Water Water
Acres | Acres| % Forest % Acres Acres

Vancouver




Urban Tree Canopy Changes

Q\_.J

w2003 UTC %
2010 UTC %

Acres of forest lost mainly
due to development

between 2003 and 2010 in

Vancouver (4.3% of total
2003 tree canopy)




I-Tree Software Tools

Getting started with inventory and
analysis in your community




- Tree Design




Start Over

> P T T oy e e e e I e Y " : ' m rch Search
I-Tree Community Forests Get the Tools. JEErmame ' : Login

Forgot Username or Password? Register

__ Home Utilties L News

ﬁ

I-Tree Benefit Calculator 1500 N Mantua St, Kent, OH 44240, USA Home

Get started with three easy steps:

1. Draw your house or building and locate your
tree:

Use the drawing tool | |-7|to outline your house or

huilding. Be sure to outline "conditioned" living area
only; garages and other unheated or cooled spaces

should not he included. Use the tree tool \?\ to locate

your tree; place the marker as close to the base {or
center) ofthe tree as possible. Planting on the East
and West sides of your house will save you money on
your summer cooling bills.

= e @

You may find it easier to outline the huilding and place
your tree by zooming in.

. Indicate when your house or building was
built: 1950-1980 v

. Enter your tree's information:

Oak, Northern pin v
Ifyou're looking for a Willow Oak it's listed as "Oak,
Willow”. Ifyour tree isnt listed, use the general "Other"
listings.

21 | Enter the diameter of the tree; how wide is the :
trunk of your tree at about 4.5 feet above the ground? — — kLo o’ ‘ =1

Imagery ©2010 GeoEye, St 1 OSIP - Terms of Use

Good ¥ Finally, enter what type of condition best ' 3
Lat:41.1713839 Long:-81.3589928 Bearing:104.3, Distance:6.1m (20.0ft) Vertices:12; Aea:961.2 m= (103465 ft2)

describes your tree.

Calculate Benefits




- Tree Canopy




- Tree Canopy

€ i-Tree Canopy - Windows Internet Explorer provided by USDA Forest Service
@ J v & itreetools.org

File Edit View Favorites Tools Help

¢ Favorites = & Get More Add-ons v

$1 i-Tree Canopy g ‘ | p= v Page~ Safetyv Tools~ @~

Search

) ‘ - » § 1le n Sea
: ' 3 I-Tree Community Forests =~ Get the Tools. S S st

Forgot Username or Password? Register

___tome M avout MM nppications MM utiities MM Resources MM support M News
5\ J N\ J \ J N J \ J N J N J

Aberfeidic Essendon 5T v

ale :Departme
ts 1 Of Defence’

Maribymong? -

I-Tree Canopy

S UognS 3

Get started in three easy steps!

Browse to your project area boundary GIS file. The file must be in ESRI
One Shapefileformat and in lat/long coordinates.

Load ESRI Shapefile ? Or Load Sample Project

Configure the cover classes for your survey.

?

R ; - V) < - e
4'€r TSRSV Rl @ Two
datrickThe L, gy Mé ik s onfigure Survey
n«mnahqn VA VAY AR T /
\.(evedme

Three Begin i-Tree Canopy Survey

Been here before?

RN
‘Mldcﬂ}Rark :
> ¥ Eov Already started an i-Tree Canopy survey?
St Kildaw\s A < Load it here and resume your work.

West| 2
o, Rl s
St Kilda

Load Previous i-Tree Canopy Survey ?

More Information!

Technical Notes

& € Internet fa v ®125% ~

€ & W e ‘ @ David No... | ® i-Tree V... - (@ 2 Micr... o 22 100% | & @@yﬁ 38 12:04 PM




Classify random points

€ i-Tree Canopy: Survey - Windows Internet Explorer provided by USDA Forest Service
@ & A L ireetools.org

File Edit WYiew Favorites Tools Help

L¢ Favorites = €& Get More Add-ons v

&1 i-Tree Canopy: Survey 2 | p= v Page v Safety v Tools~ @~

Search

% ﬁ I-Tree Community Forests Get the Tools. sl asioiluile Login

Forgot Username or Password? Register

__rome MM nvout MM Appications MM utites MM Resources MM support MM News
5\ J \ J \ y R J N\ J N\ y ¥ J

Technical Notes & Report Export Start Over Exit ? ?

I-Tree Canopy

Percent Cover (+SE) i-Iree

Cover Class Latitude Longitude
Tree -37.82930543236144.91265730117
Tree -37.8130235633(0144.9540148800;
Tree -37.81913019363144.9761793337¢
Non-Tree -37.82964905605144.9805252054
Non-Tree -37.81840952395144.9710473991:
Non-Tree -37.82188855427144.9462080025:
Non-Tree -37.81882077 |144.9280590665:
Tree -37.7860617865(144.9409088751¢

Tree ;
Nor=TEBe Page |1 |of 1 View 1 - 8 of 8

Map Data - Terms of Use
Save Your Data

& € Internet fa v | R125% -
e e @ David No... | ®irTreav... | (@ &) T 100% | & (\20'5— olH 12:09PM




Classify random points

? I-Tree Canopy ¢, Home i-Tree Feedback

i-lree

5How It Works & Report o Export # Start Over OExit ?

I-Tree Canopy... )

Map Satellite Percent Cover (+SE) -Iree
Malden

Medford

Everett

Belmont N & = =
Ct S IMS oT

Bunker Hill Monu | Id Cover Class Latitude Longitude
Tree 42.35785 -71.11613

( Somerville

[y

Mt Auburn Cn::-'nr,‘.t"p
-~ o, < Other 42.36949 -71.08521
Watertown / Old Nort
/ Old No Tree 42.35635 -71.10918

Tree 42.39946 -71.15149
Boston
Impervious Surfaces 42.37763 -71.11289

Tree 42.38432 -71.12623
Nart Impervious Surfaces 42.36301 -71.08233
Gardner Museum

[9)

Impervious Surfaces 42.39751 -71.13075

O 0 N O nn A~ WN

Brookline Tree 42.37997 -71.15030

Other 42.38450 -71.14662

Map data ©2018 Google Terms of Use Report a map error 8 : Page 1 (Of 60 »> »: View 1 - 10 of 600

Remember, the more points you survey, the lower your Standard Error, and the more Save Your Data
precise your sampling will be. More points surveyed provide for a better estimation of

EanciEover aaoss YOLT SRy croe. #Save Data Save Early. Save Often. Don't lose your project datal
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Percent Cover (+SE)

[ Cover Class |

Tree iree, non-shrub

Grass herb OuS ground cove
Jmpernious artificial surfaces

Bare Ground soil or barren
Shrub/Scrub non tree woody land cover
Agnculture crops, pasture, hay

Water lakes, streams

er lang cover

A Cooperative Initiative Between:

@ DAVEY% Arbor Day Foundation
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s Urban Tree Canopy (UTC) ¢

Worcester -
Myl Assessment for Massachusetts

vl 10 Largest Communities
Cambridge
New Bedford September 2014
Brockton
Quincy
Lynn
Fall River

Prepared using i-Tree
Canopy, a state —of-
the-art analysis tool,

developed by the US

Forest Service and

its key research
partners.




Lylm. |
Cambridge
Boston

‘ Worcester Qu'ncy

Brockton

Massachusetts Ten Largest Communities by Population




Tree Canopy Cover 34%
Tree Cover (sq. mi.) 2.08

Tree Canopy Cover Value
$ 3984187.41

Tree Canopy Cover 31%
Tree Cover( mi.) 4.59
Tree c r

Tree Canopy Cover 40.5%
Tree Cover (sq. mi.) 4.58

Tree Canopy Cover Value
$ 8790730.11

Tree Canopy Cover 27.9%
‘ree Cover (sq. mi.) 13.9

Springfield @

Tree Canopy Cover 36.7%
Tree Cover (sq. mi.) 11.8
Tree Canopy Cover Value
$22642220.86

Canopy Cover Value
: '1:.1 7.698.27

Tree Canopy Cover 43.1%
— Tree Cover (sq. mi.) 7.21

Tree Canopy Cover Value
$ 13837228.31

Tree Canop

Tree Cover Tree Canopy Cover 45.9%
Tree Cano Dy  Cov , Tree Cover (sq. mi.) 9.88
$27026730.16 - Tree Canopy Cover Value

$ 18965875.33

q. mi.) 58
\ -‘.:;v‘._iii_'»_l_L_| y Cover Value
12,623,87.04
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3 Springfield 36.7 11.8
Lowell 1 4 59

Cambridge 2 08
New Bedford 6.58
Brockton 9 88

Qunicy 7 21

Lynn 458
Fall River 18 7
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Tree Benefit Estimates

Boston Urban Forest Canopy Assessment

Abbr.

Benefit Description

Value

+SE

Amount

iSE

CO
NO2
0K
PM2.5
SO2

PM10*
CO2seq

CO2stor

Carbon Monoxide removed annually

Nitrogen Dioxide removed annually

Ozone removed annually

Particulate Matter less than 2.5 microns removed annually
Sulfur Dioxide removed annually

Particulate Matter greater than 2.5 microns and less than 10
microns removed annually

Carbon Dioxide sequestered annually in trees

Carbon Dioxide stored in trees (Note: this benefit is not an
annual rate)

$340.09
$585.50
$30,491.74
$63,032.01
$102.33

$22,136.22

$844,821.44

+19.34
+33.30
+1,734.09
+3,584.69
+5.82

+1,258.91

+48,045.80

401T
2187 T
217.84 T
1059 T
13.78 T

7297 T

43,629.95 T

+0.23
+1.24
+12.39
+0.60
+0.78

+4.15

+2,481.28

$25,626,188.94 +1,457,385.70 1,323,438.65 T +75,265.21

— i-Tree Canopy Annual Tree Benefit Estimates based on these values in Ibs/acre/yr and $/T/yr: CO 0.902 @ $85.08 | NO2 4.917 @ $26.86 | O3 48.968 @

$140.47 | PM2.5 2.379 @ $5,975.67 | SO2 3.098 @ $7.45| PM10* 16.403 @ $304.43 | CO2seq 9,807.385 @ $19.43 | CO2stor is a total biomass amount of
297,489.961 @ $19.43
Note: Standard errors of removal amounts and benefits were calculated based on standard errors of sampled and classified points.

About i-Tree Canopy

The concept and prototype of this program were developed by David J. Nowak, Jeffery T. Walton and Eric J. Greenfield (USDA Forest Service). The current
version of this program was developed and adapted to i-Tree by David Ellingsworth, Mike Binkley, and Scott Maco (The Davey Tree Expert Company).

Limitations of i-Tree Canopy

The accuracy of the analysis depends upon the ability of the user to correctly classify each point into its correct class. As the number of points increase, the
precision of the estimate will increase as the standard error of the estimate will decrease. If too few points are classified, the standard error will be too high to
have any real certainty of the estimate.

@ DAVEY% Arbor Day Foundation"

www.itreetools.org

A Cooperative Initiative Between:

=it 2
SOCIETY OF NUNCPAL

ARBORISTS

2
= CaseyTrees

Impervious Surfaces
Other

46.6 £1.76
10.4 +1.08
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I-Tree on the go...

MyTree Benefits

for individual or multiple trees!

parvifolia)

Carbon Dioxide(CO3)

Cco, bed each year

Storm Water
Rainfall intercepted each year

Air Pollution removed each year $1.82
Ozaone 12.00 oz
Nitrogen dioxide 0.48 oz

Sulfur dioxide .16 07

Large particulate matter” 15.20 oz
Energy Usage each year $10.10
Electricity savings(A/C) 96.54 kWh
Fuel savings{NG,0il) -13.99 therms

Avoided Emissions

Carbon dioxide I1 771?()@

Nitrogen dioxide 0.00 oz




Tree Facts

Serving Size: 14 in DBH (35.6 cm)
Species: Pin Oak, Quercus palustris

Amount Per Serving
Carbon sequestered 259 Ibs avoided 257 Ibs

% Annusl Valee*

Total Carbon 537 Ibs
03 $1.96
VOC(Volatile Organic Compounds) $0.93
NO2(Deposited) $0.85
NO2(Avoided) $3.36
S02(Deposited) $0.25
S02(Avoided) $1.40
PM10(Deposited) $1.77
PM10(Avoided) $0.39
Conserved Kilowatt/hours 96 KwH
Reduced oil/natural gas consumption 28 therm(s)
Stormwater intercepted 1,527 gallons

- _________________ ______ __ |
Property value increase $103.00 Natural Gas $39.93
Stormwater $12.21 Electricity $12.92

"R should be noted Dt 1ees themssives emit icgenic volatle canic compounds (BVOCs) which can contibute 1o ground-level 02one production. This may

negete the posithe impact e ¥ee has on c2one milgation for same high emiting apecies (9.9 Wilow Oak or Sweeigum). Howewer, the sum total of the ree's
ervdronmental benetis atwmays trumpe his negalive.
o

| 420 Ol ! 6

LA Rl hrkrt G e (e 200l o ommi s
Hvee Vouks C3 ROM L0 et woteit 0




I-Tree Eco




iI-Tree Eco

Flagship tool with best
estimates for Composition and

Benefits.

« User interface & Help text
» Reporting

* [ree inventory import

* Mobile data collector

* Help text

Plot Sampling & Complete
Inventories




i-Tree Eco Model Schematic

Structure

Air Quality

-
Species DB

(6,400+ spp.) Y Caon
. J

Location DB

(City info) 1-Tree

. ) 7 S

i Eco

(g l " l =)

Hourly Hourly Valuation
Pollution Weather —

Data Data
W Yy W J

www.itreetools.org/resources/archives.php

1SE0810

~ Avoided Runoff ]

~ Energy Effects




4 Report Availability O X E
elp

e L 3 Project Confisu Some reports will be unavaiable as indicated in red below. These require Data Collection Options you have not selected
Data Collection Options ch are av

Project Definition function. W

Enter project ovi romaited Heports

ntered, click OK in the top right-hand corner of riten R

O

he action pane Project Settings Lod

ot Please select 2

Not all cities fi

Nation:
State:
Delegacio
Place

s the stud

o) =

¢ map, you m Populatior
weather year tha
i g ! - Please specify

because it does n
Weather &

weather data. A

excluding

Please select ¢

Weather §

Oick OK to proceed or Cancel stum to [ -ollection Options

variable are excluded
itor database. Mi




I-Tree Eco Assesses:

I-:iE Project Configuration Data View Reports Forecast Support

0L L & L &

Project Run | Wiitten Composition Benefits Individual Pest Air Quality Health | Pollution and
Metadata Models | Report and Structure . and Costs .~ Tree Details . Analysis ~ Impacts and Values | Weather .

. Structure ottt e

Reports > Formatted Reports > Written Report

H-d03 3 -2 100% ~® @ @ Page14 of39P @ @ ~

O T T T - T T T T T T T S T SR S S S R T

. Function

~

Air quality

n
Trees Leaf Area Leaf Biomass Tree Dry Weight Biomass | Condition
Species Number (ha) (metric ton) SE| (metric ton) SE (%)
London plane | 10, | 0. 107.346
™ European ash + . . . 0. 31.031
n Carbon ~ Horse chestnut ! 10, ! 10, 58,558
- English holly I 0. I 0. 4816
~ Indian paper birch I 10, I 10, 5.258
= Common ash I 10, I . 13.781
- Lombardy poplar I 1. ! 1. 35.548
1 ~ Crimson king norwa ) 10, ) 10, 5,555
n AVOIded runOff : maple ‘ '
~ European hornbeam | 10. ! 10, 6.659
- Carolina poplar . 0. I 0, 24.361
. English oak } 10, ! 10, 16.583
- Smooth-leaf elm | 10, ) 10, 6.186
_ Cappadocian Maple I 10, I 0, 6.266
] En ergy effeCtS = Red horsechestnut ! 10, ! 10 12.083
- Pportorford cedar ] 10, I 10, 2351
- Silver maple , 0. ] 0. 3.716
Blue Pencil Pine ] 0. / 0. 1.091
Narrow-leafed ash + , 10, I . 2320
. Monkeypuzzle tree ] 10, I 0, 0.464
. Human health impacts B aw um am

Leyland cypress I 10, I . 0.719
Golden chain tree X 10, X . 1172
European turkey oak I 10, I . 2088
White willow I 0. ] 0, 4.495

A




I-Tree Eco Assesses:

. Value ($)

. Management info
. Pest risk
. Iree health

. Exotic/invasive
SPECIES

VI. Avoided Runoff

Surface runoff can be a cause for concern in many urban areas as it can contribute pollution to
streams, wetlands, rivers, lakes, and oceans. During precipitation events, some portion of the
precipitation is intercepted by vegetation (trees and shrubs) while the other portion reaches the
ground. The portion of the precipitation that reaches the ground and does not infiltrate into the soil
becomes surface runoff (Hirabayashi 2012). In urban areas, the large extent of impervious surfaces
increases the amount of surface runoff.

Urban trees, however, are beneficial in reducing surface runoff. Trees intercept precipitation, while
their root systems promote infiltration and storage in the soil. The trees of Lake Forest Park help to
reduce runoff by an estimated 80,600 cubic meters a year with an associated value of $81 thousand
(see Appendix | for more details).
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iI-Tree Eco v

Reports > Map > Composition and Structure of Individual Plots

Aimte: shie
NOTe. Tris

Structure Summary by Species

Scond survey o, Yeer: 201 i-Tree

Average
Trees Leaf Area Leaf Biomass Tree Dry Weight Biomass | Condition
Species Number (ha) SE| (metric ton) SE| (metric ton) SE (%)
London plane ! 107.346
European ash . 31.031
Horse chestnut I 58.558
English holly . 4.816
Indian paper birch 5.258
Common ash 13.781
Lombardy poplar 35.548
Crimson king norway 5.555
maple
European hornbeam
Carolina poplar
English oak
Smooth-leaf elm
Cappadocian Maple
Red horsechestnut
Port orford cedar
Silver maple
Blue Pencil Pine
Narrow-leafed ash
Monkeypuzzle tree
Blue atlas cedar
Leyland cypress
Plot ID: 7 Golden chain tree
N European turkey oak
Calle 59 \_J Tree ID: White willow

Calle 71

o 00 00

6.659
24.361
16.583

6.186

6.266
12.083

2.351

3.716

1.091

2.320

0.464

2.297

0.719

1.172

2.088

4.495

Note: this tool only displays valid Latitude and L

Search |

v

{
Ex-Estacion_/
de Ferrocarril

P P RPRPRPPNNNDEDADdVO OO

Species Name: Sour orange

Carbon Storage (Ib): 331.
% of Total:

)
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E United States Department of Agriculture

The Urban Forest of = U SAI D M Forest Research

New York City RICAN PE

TECHNICAL REPORT : :
Evaluation of i-Tree Eco
I-TREE

URBAN FOREST ASSESSMENT surveys in Great Britain
IN SANTO DOMINGO’s COLONIAL CIT Impacts and key lessons: The views of
stakeholders

Clare Hall, Liz O'Brien, Kathryn Hand, Susanne Raum, 2018

@ Northern Resource Bulletin
Forest Service Research Station NRS-117 September 2018

The Research Agency of the
Forestry Commission




- Tree Landscape




—nvironmental Justice and
Demographic Analysis




—eatures

e (Cornerstone of the exciting updates and
features included in the I-Tree 2018 Suite.

e Builds on the success of tools like I-Tree Design
and i- Tree Ganopy.

e Sophisticated Forest Service science in an
accessible, web-based platform.

e Preloaded with land cover data and US Census
demographics.



How does it work

e Users select their areas of interest to begin
exploring.

e (reate engaging maps and graphs that capture
how people and trees interact.

¢ [nless than ten minutes, a user can identify
locations of interest and begin to explore the
challenges and opportunities facing their urlban
forest.



Why Landscape Matters

- Engaging Visuals - Maps convey a wealth of
information that is easily understood by target
audiences.

« Affordability - 1raditionally, the expertise and
cost necessary to create informative maps
place them out of reach of many managers.

- Adaptable - communities of all sizes can create
maps and summaries to convey information for
more effective management and advocacy
efforts.



Quick & Simple

Landscape Is not designed to replace other
assessment tools.

Augments them by quickly showing where the
tree canopy Is.

Estimates the services trees provide.

Prioritize stewardship efforts based on US
Census demographic data.



“All Lands” Approach

» Allows for planning that extends beyond public
spaces and truly encompasses all lands
iIncluding urban and rural forests.

 |ncludes backyards, commercial and corporate
campuses, and other private ownerships falling
outside typical public tree management.

» [his supports an “all lands” approach to
capturing the services trees provide regardless
of where they have their roots.



The Process

Washington
Nhite House & |

N Netronal Mall s

Explore Location Data

Find Locations

Ozone
$ g/miiyr
90122.16 8.59
PM2.5
S g/m?iyr
202948.10 042

See Tree Benefits

Prioritize Tree Planting

Generate Results




New Tab . . 2 Home - i-Tree Landscape

(& W ° https://landscape.itreetools.org

Apps * Bookmarks [ BookmarksBar [l UMass Teaching 9 Spongelab | A Glot 8 LDCONT 105 soak up the rain g, ArborDesign 2014 i UNH Stormwater C £ Welcome to Faceb: » M Other Bookmarks

? I-Tree LandSCape 2C elp Feedback v

[ree

Welcome to i-Tree Landscape! ......

Offering more than just beauty and shade, trees provide intangible benefits, such as removal of atmospheric carbon
dioxide and pollution, stormwater reduction, temperature modification, and more. i-Tree Landscape allows you to
explore tree canopy, land cover, and basic demographic information in a location of your choosing. With the information
provided by i-Tree Landscape, you will learn about the benefits of trees in your selected location, see how planting
trees will increase the benefits provided, and map the areas where you decide to prioritize your tree planting efforts.

g B i-Iree

Washington
Landscape

By removing carbon dioxide, trees help mitigate climate change. The shade provided by urban tree canopies can also
help minimize the urban heat island effect. In addition, trees intercept stormwater, which can reduce flooding and
improve water quality, and reduce air pollution, such as ozone, carbon monoxide, sulfur dioxide, nitrogen dioxide, and
fine particulate matter. Reduction of air pollution has proven benefits to human health - trees truly can enhance our
lives! Click Get Started to begin an i-Tree Landscape project now.

i-Tree and its partners do not endorse any specific web-browser, but i-Tree Landscape has been tested to work well with modern versions of

Chrome, Firefox, Internet Explorer, and Safari. Please, use the dback form to report issues.

TAS Arbor Day Foundation™  J/4° IS Do *
DAVEY%. o E§F —K Nanse




I-[ree: a suite of software tools to assess urban
vegetation and their ecosystem services and values

The National

Arbor Day Foundation'




Examining the
Structure, Function and
Value of Urban Forests:
Using I-1ree as a 100l

for Analysis and
Action

David Bloniarz

US Forest Service
Northern Research Station
Amherst, MA
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