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i-Tree: Demonstrating That Trees Pay Us Back!

i-Iree

City of Pittsburgh, Pennsylvania
Municipal Forest Resource Analysis
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Benefit Summary for
Pittsburgh’s Street Trees

Benefits Total ($)
=% Energy 51,205,133
B CO2 $35,424
5 Air Quality $252,935
- Stormwater 5334,601

@ Aesthetic/Other  s572.882

—J Total Benefits $2,400.975

“$2.94 in benefits for every $1 spent”



i-Tree is...

Development, Dissemination, Support, & Refinement

® Credible, USDA

FS peer-reviewed
tools

® Public Domain
Software

® Accessible

® Technical Support

A Get the Tools.
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Featured i-Tree Project
City of Milwaukee, WI

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 toals. The i-Tree Tools help communities of all sizes to
strengthen their urban forest management and advocacy efforts by
quantifying the structure of community trees and the environmental
services that trees provide.

Since the initial release of the i-Tree Tools in August 2008, 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.

What's New?

i-Tree: Measuring the
Urban Forestin FLC
HewsLink

FLC article March 2008 >>

i-PED - Pest Evaluation and
Detection Protocol
Learn more about i-PED>>

i-Tree April 2009
Newsletter now available
April 2009 i-Tree
Hewsletter>>




A Benefit-Based Assessment
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Version 4.1: Suite of Tools
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What’s are they using?




Rock Creek

DEM

Elevation (ft)

—

Low : 46.0

161,653,

50

Watershed Area (m2) 0
Percent Impervious cover 15.8
Percent Tree Cover 27
Percent of Tree Cover over Impervious Area 10
Percent Water Cover 0.3
Average Tree Leaf Area Index (LAI) 3.5
Percent Shrub Cover 7.8
Percent Grass Cover 33.8
Percent Evergreen Trees 4.2
Percent Evergreen Shrubs 21
Shrub LAl 3.9
Leaf on Day 80
Leaf off Day 294




Toatal Flow [reé]

Hydro Reporting

Current vs. Management Scenario
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Pest detection Protocol

® Component of
Streets in i-Tree
v.4.0

® Collect Pest &
Disease
> Signs
»Symptoms

® Reports

» Associated pest
& diseases

» Trends/patterns

IPED Field Guide

Pest Evaluation and Detection -

Defaliation |N0ne

Discolqred NGRS
Faliage
-

F\hnnrmal Maktling, soots, ar blobches [
Faliage [Marginal scorc hing (browning
n i hi

Black coating {often sticky)
%4, Faliage |Complete bruwn!ng,l'brunzing 1
Affectad [Complete vellowing of leaveg—
Stippling i

Cancel | | OK

ancel m
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Vue - GIS-Based Canopy Assessment Tools %}l

IBes > Satellite Based
I v i-Tree Vue

» Statistical Estimation via
photo-interpretation

v'i-Tree Canopy

Cost, Resolution, Time

» Hyperspectral classification,
GIS analysis, and photo-

N4 interpretation

v UTC

more
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File Edit View History Bookmarks Tools Help

Gv C X Gy | ®E hitp://www.itreetools.org/canopy/survey.php o il .;‘ * | Google )?'I |ABP /-
ﬂi-TreeCanopv:Snrvev [ + | |T
. B ) ) - iGDDgHE Custom Search | Search
ools for Assessing and Managing —— :|——'—"""'—..
Username [Pasewor .
1.- ree Community Forests Get the Tools. 3 |Username ||Password | E}Em_
Forgot Username or Password? I—Registeri
___rHome ] applications M utiities | support MM News )
1\ . & /I /B ¥ & /B /|
B A
O Technical Notes &Report  Export * Start Over OExit ? s _I_ ﬁ
Percent Cover (+SE)
343 8.96 448 7.46 0.00 0.00 4.48
+5.80 +3.66 +6.08 +3.34 +0.00 +0.00 +2.59
60
50
40 I I
30
20
‘8 1 L X . . G 5
El; Gr Imp BG S8 Ag w
Id Cover Class Latitude Longitude
61 |Tree 38.902153927112 -76.965047428253-
62 |Water 38.923799096149 -77.110429223729
63 |Tree 38.961324676131 -77.03983893727
64 Impervious @ 38.866540734234 -76.965398989474
65 | Tree 38.888206252128 |-76.951066339859
Grass [
66 J = 38.891553823381 -77.04287817671
67 | Bare Ground 38.907230806429 -77.049487697045
4 g >wub/Scrub | ipanal; |of Z View 61 - 67 of ¢
| Agriculture ==
Water
Other

Google

Rememaber, 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

Land Cover across your study area )
M Save Data Save Early. Save Often. Dont lose your project data!



. ) ) r |Gougle Custom Search || Search |
Tools for Assessing and Managing | || ” : |
. 1_ ree Community Forests Get the Tools. © E lsername Fassword Login
Fargot Usernarme or Password?
\ J N J N

Applications

Resources Support
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iI-Tree Benefit Calculator 1soonmantua St, Kent, OH 44240, USA Caloulate another tree

DCSlgH (" Overall Benefit Y Storm Water Y Energy N AirgQuality Y cozZ Y sboutModel )

This 21 inch Northern pin oak provides overall
B stormwater O Cooling B Healing benefits of: $163 every year.
O Air Quality B co2

While some functional benefits of trees are well
documented, others are difficult to quantify {e.g.,
hurnan social and communal health), Trees' specific
geography, climate, and interactions with humans
and infrastructure is highly wvariable and makes
precise calculations that much more difficult. Given
these complexities, the results presented here
should be considered initial approgimations-a general
accounting of the benefits produced by urban
street-side plantings.

Benefits of trees do not account for the costs
associated with trees' long-term care and
maintenance.

Northern pin oak
If this tree is cared for and grows to 26 inches, Quercus ellipsoidalis

Breakdown of your tree's benefits it will provide $195 in annual benefits.

Click on one of the tabs above for more detail




Ble Edt Mew Higtory Bookmarks Tools Help
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I-Tree Streets:
Assessing Street Tree

Populations i-Iree

Al Zelaya & Kelaine Vargas

Davey Institute
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Overview

® Introductions & Training
Expectations

® Streets Background &
Methods

® Streets Resources

\ 72 The National :
@ @ T National | saion DAVEY R



Assessing Street Tree Populations

Streets assesses:
» Structure
» Function

v Energy

v" Air pollution

v’ Stormwater *
v' Carbon

0
v’ Aesthetic Value * I-Tre em

» Value
» Management needs *
» Pest Detection™ Module

y ] Ciae /
) @The National o // LA IS iy
@ Arbor Day Foundation® DAVEY% Caseyﬁ;&

Streets




Streets Background & Methods

® To demonstrate new
ways that trees add
value - quality of life - to kg
communities.

Center for Urban Forest

Research

USDA Forest Service
PSW Research Station




Regional model with local adjustments
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Phase I: Getting Started

# Existing inventory?
® Conduct inventory:
» Study area
» Inventory type
v'Sample or complete
» Data collection
v PDA, Smartphone, paper or other
» Project parameters
v’ Data fields (Species
v Other inputs: benefit prices, city data

kL




Working with Existing Inventories

® Must be random sample or full
® Must include at least species and DBH
® Many custom fields depending on what you need

® Any starting format is OK but must be imported
into Access before use

® Old inventories will yield out-of-date results

Provided courtesy of City of Oconomowoc, WI




Phase Il: Project Establishment

® Configure project inputs:

» City Info L2l User Defined Fields
Land Use | Maintenance | Conflicts | Otker 1 Otker 2 || Otker 3
> An n ual COStS Record | DBH | ZonesSample | Condition | Streets || Site Type | Loc. Site
Repaortable D ata
. . Public/Private Trees Street Segment Condition
> Beneflt prlces M aintenance [nfo Land Ulze Site Type
[] Pest Signs & Symptoms” Sidewalk. [ amage Wwfire Conflicts
> Data fleldS Other Ore Other Twio [] Other Three
Irventony D etails
> SpeC|eS [] Street Address [ Surveyar [] Location Site
[] GPS Lat/Long [] Survep Date [ Location Mumber

® Set-up Device

atez option iz part of a beta module.

’ ak. ” Cancel l




Phase lll;: Out in the Field

¢ Locate trees or sample segments

¢ Data definitions

® Data collection

* QA/QC




Typical Resources Needed

® Transportation
® Detailed street segment maps

® Project leader (create maps, manage/coordinate
volunteers, data upload, QA/QC)

® Expertise:
v'Minimal
v'6-8 hrs training is adequate
v'Tree ID knowledge desired
® Equipment:
v'DBH tape (tree diameter) or equivalent (e.g., Biltmore stick)
v'PDAs, smartphones, clipboards, etc.



Streets Helps You:

® Justify and leverage funds

® Highlight benefits to public
& decision makers

® Plan, prioritize, and
budget

® Benchmark progress

® Build partnerships




Deciding What Field Data to Collect

gia User Defined Fields x|

Land Llsel Maintenancel Ennflictsl Other 1 I DtherEl Elther3|
Record |DEH I Ennefﬁamplel Ennditinnl Streetsl Site T_I,Ipel Loc. Sitel

— Reportable Data
¥ Public/Private Trees [ Street Segment ¥ Condition
¥ Maintenance Infa W Land Usze v Site Type
r Pest Signz & Symptomsz® ¥ Sidewalk Damage ¥ wire Conflicts
W Other One ¥ Other Two [~ Other Three

— lreeentony Details
¥ Sheet Address v Surveyor ¥ Lacation Site
I GPs Lat/Long v Survey Date [¥ Location Mumber

Defaults

* |ndizatesz option iz part of a beta module.

k. Cancel




Gathering Cost & Price Information ﬁ‘u

-

sk Define City

Matian | United States of America [v]
Siate| Po v Define Cost '
Courtu [PH Public | Private | Al
aunky i
Eit_'.-' PHil Annual Planting (3] ﬁr;r;gi!-’fnriitli:geaﬁuf:n of
o 'II_nfrastructure Damaae [$]
elineel] | e " Benefit Prices
Population S E?Etriﬁi]ty
Dizpozal [§) A S02 [$.-"||:|] 1.97
T':'t-fll Lan?s'grr?.l?] .-'hr_mual Pest and Natural EEIE 1 046
e ($/Therm) | VOC[$/b] 626
Annual
E {E;s;trjaﬁshment.-’lrrigatiun Ccaz [$.-"||:I] 0.0075 F;EP;S;';EL 00099
[$/gallon)
Public A | P10 [$41b] 2.49
uplic Annua
Total Program _ ﬁ'-.-'EfEllgE:ll:hillme 161,600
NOZ [$/1b) E.55 [$']335 &% valie
ak.
Q. | | Cancel | | Help




Customizing Streets Fields

. User Defined Fields

| Land Uze || Maintenance || Caniflicts | Other 1 || Other Ej :_ User Defined Fields
| Record || DBH || Enne.-’Samplel Condition | Stieets || |

| Recaord || DEH || Zone!5ample || Condition || Streets || Site Type || Loc. Sitel

Code  Description ﬁ;\;i?;{?.l;]md. Land Use | Maintenance | Conflicts | Other 1 | Other 2 | Other 3|
1 || Dead o Dying | 1EI” I&anzliUEEescriptinn
2 W |F"3"3'f ” 35” 1 |ae |Single family rezidential
3 | |Fair ” ED” 2 |4 |Multi-famil_|,| residential
4 | |'3'I":":| ” 85” T [ae |5mall cormmencial
b | ” ” 4 |Industrial="Large commercial
| | B
||

|
|
|
v |
v | Park/vacant/other |
v |
|
|
|
|

Defaults

Cancel




New inventory: sample or complete?

Sample

¢

®
®
2

~&

Fewer resources required
Quicker
Less accurate

Yields estimated values with
standard deviations

Better as a starting point for
demonstrating value of forest

Complete

®

®
®
®

More expensive
More time-consuming
More accurate

Better for actual management
and planning decisions



Data collection options

PDA Webforms Paper

¢ Well-tested ® Accessibleviaany # Almost free!

® Potentially better web-enabled ® No problems in
GPS capabilities device poor weather

$ Data saved to ? Some limitations ® Challenging to
memory card to memory V‘{he” incorporate GPS

® Battery life connectivity Is coordinates
possible concern poor ® Two chances for

& Weather ? Battery life can be data entry error
complications limited

® Weather

complications
® Data costs?



nventory & Maintenance Data

e
'DCIOCDHUI’I‘IDWUC.BSD @
Q Q « &4 | | i = 7 = T & | »v
Zoom In Zoom Out Zoom Last Zoom Full Fan oV Map ID Parcel ID Feature Query Clear Map Mezsure Buffer Legend Print Help
/=) Street Tree Data Form - dows Internet Explorer ;|g|5|
£ | httpeffemaisz ruekert-miglke.com/oconomowoci TreeMaintain, asprmode=Maintain&TreelD=37 @
Street Tree Data Maintenance Form 1=
Tree ID House Number Street Name Species
37 |704 |elizabeth st. | Butternut B
Year Planted I Inspection Date IG_-’ 1/20086
Diameter (in.) |z5.7 Planting Depth [ sa =1
Growth space IEI' ;I Height Class |45'-60' ;I
Deadwood Present ID ;I Condition Rating IGood ;I
Primary Maint. Need I Routine Prune ;I Secondary Maint. Need I /A ;I
Priority Rating I oK ;I Private Tree Problems I None ;I
Clearance I oK ;I Utilities Present I MNane ;I
Quadrant ISE ;I Crown Spread (ft.) ID
[ staked ™ Mulch Rings - Wrapped

(il Gypsy Moth Signs

[ Bs-Basal Suckers

[ cD-Crown Dieback

[~ DL-Dead Leader

[ 1A-Invasives Around
[ LB-Low Branched

I_ LM-Leaning

[~ MD-Nutrient Deficiency
" PP-Pest Problem

[ RR-Root Rot

[ Tw-Trunk Wound

Notes

[ Bw-Basal Wound

[ cr-consider Removal

- DP-Deep Planting

[ 1B-Included Bark

" Lc-Low Crotched

" Ls-Lightning Struck

I- OG-Overgrowing Growspace
I- P5-Poor Structure

[ sp-Suckers Present

[ up-utility Pruned

Special Conditions

[ cc-concreted Cavity

[” cT-codominant Trunks
- DW-Deadwood(2"+)

- IM-Improperly Mulched
I- D5-Disease Present

[” MD-Mechanical Damage
[ os-overshadowed

I- RD-Root Damage

I TP-Topped

[” waA-wooded Area

(il C/D-Cavity/Decay

I- DFP-Decay Fungi Pres.
I- HG-Hanger

(Il IP-Improperly Pruned
7 LML-Lost Main Limb

™ Ms-Multi-Stemmed

I_ PL-Poor Location

[ rRP-Raised Planter

[ T5-Trunk Split

[ we-weak Growth

Close |

Trees Maintenance History Report

Done

U @

[va - | " 00w -

N K




Street Tree Inventory Raw Data

£ | htkp: firmgis2. ruekert-mielke.com/oconomowoc TreeReport, aspFaction=sendRreport | b |
Street Trees Data Report (Click ner= to download CSV file.) 1=
. N Primary|Secondary _— — Private
ID House # Street Species EZIOTIL Pyl Gronth Diameter| D el [ Lesalii Condition Blantzg Maint. Maint. P"q_"tv Clearance L= Tree Quadrant|CRSpread NOTES
Name Planted| Space Present | Class Depth Rating Present
Heed MNeed Problems!
25 704 slizsbeth st. | 501 | Butternut g 25.7 0 4550'_ Good N/A RF";'F"L':‘:;E Ty oK oK None None SE o
40 418 oak st. 541 White Ash Open 27 o 60'= Good N/& N/A N/ A oK oK None lNone SE a
4z 318 ozk =t 750 gll-lue.-:vsz:d g 2.1 0 0-15"| Good N/A N/A N/s oK oK None None SE o =ast most
Northarn tres has
43 318 ozhk st 833 fed Oak g8 2.5 0 0'-15" Poor NS A /A A oK oK None Mone SE o znthracnose,
Znd from east
44 318 ozk st 750 ‘;'Ffr:"s?.:d g z.2 0 0-15'| Goed N/A N/A N/A oK oK None None SE o 3rd from =ast
45 218 oak st. 833 Northern Open 0 0 YA Fair s /A oy oK oK None None SE 0 =nthracnose
Red Cak present
55 518 unicn st. 217 | Silver Maple 9’ 26.2 0 50"+ Good /A /A N/ A QK QK MNone Mone SE o]
67 428 charlest st. 316 Red Maple 7' i7.1 o] 3;05._ Fair MNSA N/ A N/ A oK oK MNone None SE [u]
Catalpa ' 45'-
59 423 charles =t. 430 spp 7 22.6 o a0 Good NS A /A i A oK oK None None SE o north most
75 422 lyman st. 320 Norwsy g s 0 15~ Good n/A /A Ty oK oK None None SE 0
Maple 30
75 552 summit sve. | 0868 E=starn 10' 13 0 37 Good /A N/A Ty oK oK None None SE o
Redcedar 30
25 visconsin ave, | se1 | =D Apple Open 19.8 0 13- Good M/A /A /A oK oK Mone None SE 0 apple scab, ea:
Spp. 30 most
85 visconsin ave. | se1 | Cr=b Apple Open 16.4 0 15~ Good n/A /A Ty oK oK None None SE 0 apple scab, 11t
Spp. 30 from east
105 visconszin ave. | 661 Cragp':pp'e Open 3.3 0 ]'350.' Good N/A /A YA oK oK Mone None sE o 21st from easl
median width 1
15 ft.. =parse
122 thackeray trail 541 White Ash Open 16.5 o] =0 Fair MNSA NSA N/ A oK oK MNone MNone SE o leaves, roots
exposed, 3rd
from east
15 median width 1
123 thackeray trail 540 Ash Spp. Open 13.2 o] =0 Fair MNSA N/A N/ A oK oK Mone None SE o ft.. 4th fream
east
. "~ meadian width 1
125 thzckeray trail sS4z Wh\l}:e #sh Open 2.8 a 1350. Fair MSA NS A NS A (al'd (al’y Mene Mene SE a ft., 10th frem
=r east
15 median width 1
135 thacker trail 541 White Ash Open 10.1 o] =0 Good MNSA NSA N/ A oK oK MNone None SE o ft.. 16th from
sast
median width 1
152 thackeray trail S41 White Ash Cpen 16.1 0 3_.D.=.- Fair NSA NS A i A oK oK Mone Mone SE o

ft.. ash flower|4
ol mail - ]_I




Who will your data manager be?

® One Data Manager
® One Computer
® One Project File



Phase IV: Running i-Tree

®

Upload or manual data entry

Import existing inventories
Error checking
Rechecking data
in the field
Reporting results

Exporting results

3l i-Tree Streets - Sample Project

File Input View Reports Tools Help

20 d

Fieport By
(%) Species [Citywids]

) Zone

Zone

Public |F‘nvata All

i |

¢ Main Report

Davis

‘Relaﬁve Age Distribution of Top 10 Public Tree Species (%)

NaLzoe

DBH Class

| London planstres

m Chinese pistache

O Chinese hackberry
OCommon crapemyrtle
W Tallowtree

@ Callery pear Bradford'
| Hind walnut
aMoraine ash
mRaywood ash

B Japanese zelkova

o Citywide total
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