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Al Zelaya, The Davey Institute, Chicago, IL
Jason Henning PhD, USDA Forest Service & Davey Institute, Philadelphia, PA
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Plan for this afternoon...

Tool
Requirements
L Design phase
L

L
® Discussion L

State Lndvensity of New York
College of Environmental Sdence and Foresits

® i-Tree 2015 intro &
core tool overview

® i-Tree Canopy

® i-Tree Landscape

® i-Tree Eco
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Learning Objectives

1. Learn about free tools to assess
community tree ecosystem
services and values.

2. Understand the advantages and
limitations of key tools and
updates to best address
objectives.

3. Recognize how tools may be
used strategically to improve
tree management and create
opportunities

4. Build a foundation for continued
exploration
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I-Tree...

“Putting USFS Urban Forest science into the hands of users”

Public Domain
Software

Based on peer-
reviewed research

Technical support

Continuously
improved

www.itreetools.org

i-Tree is a
Cooperative

Search
Usemame
Login

Forgot Username or Password?

Google Custom Search

Password

Register

.
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Dese
Ecosystem Analysis

rt Canopy

A US Forest Service
Morthern Research Station Guid

A Guiide to Assessing
W= Urban Forests

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 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 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 Toals 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 TwitterG

What's New?

Check out updated April 2015 i-
Traa User Maps
Internztional user map and United
States user map

i-Tree Eco: Modelling the Lungs
of our Cities - Part1

The importance of UK. urban
forest assessments>>

i-Tree Eco: Modelling the Lungs
of our Cities - Part2
The London i-Tree Eco project=>

Breathe Easy: Urban Forests for
Human Health

Archived ACT webinar festuring
Dave Nawak>>

Baltimore Gas and Electric
provide over 4,200 free trees
BGE promates Energy-Saving trees
planting program=:=

Delmarva Power to provide
1,500 free trees
Energy-Saving Trees program in
Delawara & Maryland>>
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i-Tree Tool User maps
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The i-Tree Foundation:

i

Structure = Function = Value
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Numerous opportunities...

Public
Health

Air quality
improvement

Outreach &
Education

Pest & disease
risk analysis

Stormwater
Management

i-Treeisa
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Adaptation

Economic
Development

Energy
Conservation

Community
Sustainability

Policy Formation
& Evaluation

Green
Infrastructure




Connect Tools with Opportunities
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“Today, | am proud to say that
our inventories and
management plans make a
difference in how trees are
perceived and valued.”

Dale Carlon

http://www.dalecarlonconsulting.com/index.php

i-Tree

i-Treeisa
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DALECARLONCONSULTING

Phone: (775) 287-1732
Email: DaleCarlon@yahoo.com

Dale Carlon Consulting, LLC
5246 Canyon Crest Court
Sparks, Nevada 89436

Genon Lakes Resort HOA

Detailed Tree Inventory

1,800
| — jL

Minden

|Tota] Annual Benefits of Public Trees by Species ($)

10/26/201
Total Standard
Species Energy Co, Aar Quality  Stormwater Aesthetic/Other (%) Error
Ausirian pine 983 115 156 462 2,261 3,978 (=0)
London planetree 1,269 111 141 591 3,993 6,105 {+0)
Broadleaf Deciduous My 374 30 51 99 T00 1,255 (+0)
Conifer Evergreen Large 328 34 51 174 1,306 1,894 (+0)
Callery pear gl 9 11 19 82 202 (+0)
White Pine 231 15 35 B9 43 418 (0)
Broadleaf Deciduous La 283 30 41 86 1,087 1,537 (£0)
flowering crabapple 73 ] 10 12 30 130 (0}
Silver maple 44 5 7 11 166 237 (D)
Broadleaf Deciduous S 35 3 4 T 25 T5 (=0)
Conifer Evergreen Medi 111 13 17 449 250 440 (=0)
Purple leaf plum 45 5 6 9 20 B5 (+0)
Spruce 41 4 6 11 74 136 (£0)
Siberian elm 306 30 47 110 526 1,019 (+0)
White ash 38 4 5 10 134 191 (0}
Oak 28 3 4 7 99 140 (0}
OTHER STREET TREE 378 29 49 144 831 1,432 (+0)
Citywide Total 4,652 443 642 1,892 11,642 19,272 (£0)
s
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i-Tree Suite of Tools 2015

Web-based, run
in your browser

Installed on a
Windows
desktop/laptop
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I-Tree Streets

e Structure (species condition, age
distribution, importance, etc.)

* Function
* Energy
 Air pollution
« Stormwater interception
« Carbon
« Aesthetic value

e Values (S)
e Some management needs
e Pest detection module (optional)

i-Tree is a
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Annually Oshkosh public street trees provide'..
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$335,268

per year

e

AIR QUALITY
IMPROVEMENT

$16,332

CO: REDUCTION

$13,269

PIU orway Maple
Fre Bl Crabapple species l_‘; Tﬂp;m ?’:_M‘IE
¥ S

Species %,g‘- |

ENERGY SAVINGS

$103,183 Gresn Ash
e Ml Freeman Maple Cultivar
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i-Tree Streets: Key considerations

i-Tree Streets Climate Zones

Regional U.S. model

Easy to use

Provides a “snap shot” in
time

Not for park trees

(® Reference Cities

Climate Zones
I north Inland Empire

No work history tracking

Some data flexibility — i, — o
I Facific Northwest B cosstal Plain r
. . ! Inland Valleys B soun Honoluly
Not being upgraded in the = o=os . & oo A
[ | Northemn california Coast [ Micwest ‘

future

Future crosswalk to Eco
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i-Tree Hydro

Elevation [
High

o

i-Iree

www.itreetools.org

Hydro ) -
ow 19,000 —
= 12,000 4 Current vs. Management Scenario |
E 7000 Current Total Flows [ hir)
E 15.000 ] b anagement T atal Flow [medhrl [
= ] Current B aze Flow [réshir) [ 1
.o 5 15.000 — b anagement Base Flow [rfhr]
Qua ntlfles effects ofl e 14,000 - Current Overland Flow [rffhr]
® 12000 Al——— Management Owerland Flow [méhr)
’ - Current Impervious Flow [rddhr]
’ Tree cover 12.000 7 Ma_nagement Impervious Flow [mffkr]
11.000 = ——— Rainfall [mim./hir]
® Impervious cover et
on: 5,000 ~
. 7.000 -
E.000 =
¢ Stream flow S
. 4,000 =
¢ Water quality i
2,000 -
1.000 =
3 -
T T T T T T T T T T T T T T T
Fri18:00 Fri21:00 Sat 000 Sab3:00 Sate00 Sab3:00 Sab12:00 Sat 1500
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i-Tree Hydro Considerations

 Works best on watershed basis (with

gauging station)

4

Qualitative modeling can be easily
completed using preprocessed
topographic indexes (TIs) & i-Tree
Canopy

“ I..L

Green
Infrastructure

Understanding model inputs & results
can be challenging

Difficult for use outside U.S. due to data
needs

ESF
DAVEY% Arbor Day Foundation i ’V o




I-Tree Design

e Analysis of individual trees
associated with structures
(US & Canada)

- T
CAHN JCo=<,0mma-+ @

MmaocCHO

e Calculates benefits over time

e General public use

e Web accessible

i-Tree is a _
Cooperative ‘|: o5 S :
Initiative among / E DAVEY @
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I-Tree Design

B Stormeeeater W air Guality

Estimates 4 core ecosystem Scoz e Sainge
Summer Savings Wl Total
services + 000
. . 6,000
» Stormwater interception 25000
§4,DDD-
> Energy (impacts on 22000
o . EE,DDD-
heating/cooling) e
> A|r quahty improvement DEEIM znlzn znlza znl32 znl3=3 znlata
Year
> Carbon sequestration $6,476 worth of benefits over the

next 30 years ...and growing

Assesses value (S) of current
and future benefits

i-Tree is a

A Cooperative
Initiative among
]-Tru;-: these partners

;E]}'S; DAVEY% Arbor Day Foundation




Opportunities with i-Tree Design

e Engage residential & private

property owners

e Advocacy and outreach
efforts

e Sustainability programs

e Evaluate tree planting
projects

e Work with educators &
schools

* Integrate in your
organization’s website

i-Tree is a
Cooperative o
Initiative among | ) DAVEY

i-Tr(jtj these partners

Welcome to iTreeLessons.com

Integrate the iTree Software Suite with NGSS:Standards-based lesson plans in your
classroom.

View Lessons
Y

Lesson Plans
All lesson plans are hosted on Google Drive. You will need a Google Account in order to access the files. If yd A e

a Google Account, sign up for an account now.

cree B % ESF
Arbor Day Foundation 2o IS ol o
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i-Iree

I-Tree Canopy 2015



[ How Tt Works | SReport = Export  * Start Over OExit ? i ﬁ
' N i-Tree Canopy.. 1}
[ ] [ ] d R Percent Cover (+SE) lree
- 15.4 240 470 19.6 14.9 105 4.10 27.0 1.30
[ ] .14 048 087 =1.26 =113 097 083 =141 £0.38
kN
20 T
15 = T
. 10
5 = =
ool to estimate tree cal 10PYy cover s a2
Id Cover Class Latitude Longitude
1 Tree over pervious 39.94943 -75.11753
2 Tree over pervious 39.92948 -75.11235
_— . . . 3 Other Impervious 39.93273 -75.12851
« Facilitates user guided aerial image e i
5 |Bare ground/soil 32.93864 -75.11980
- - 6 Building 35.94443 -75.11619
Interpretation e
8 Building 39.92304 -75.10525
. . -
* Flexible, user-defined boundaries TR
] 10 Grass/Herbaceous 39.92042 -75.10454
. . + B © Page 1 of 100 »> = Vview 1 - 10 of 1,00
* Flexible, user-defined cover
] 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
Categ Ori eS S ®Save Data Save Early. Save Often. Dontlose your project datal
[ ]

Estimates air pollution and carbon
benefits of tree canopy

»

4

» Estimates value of benefits

CT I-Ir
Lo Percent Cover (£SE)
15.5 2.40 470 18.6 14.9 10.5 4.10 27.0 1.30
+1.14 +0.48 +0.67 +1.26 +1.13 +0.97 +0.63 +1.40 +(.36
a0
25 X
20 N
151 X T
0 = i
]: (JOGL‘]'k Mzp data ©2015 Google Imagery 82015 Terms of Use
o a= o
n — = =
N TP Tl BG GH B R W al =
i-Tree is a >
; Cooperative g‘i%
: Initiative among Arbor Day Foundation ISR ;
l-TFCC these partners : ) (.lase\_\-'Tn_:uf




Conducting an i-Tree Canopy assessment

1. User defines area of interest (valid from parcel to larger scales)

User drawn Loaded shapefile

I-Tree Canopy.s-
Define Project Area

* (M)

¥
it
N

m

Google
o
Lat:28.4220140 Lng:-81.57887220

i-Treeisa
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Conducting an i-Tree Canopy assessment

2a. User defines cover categories
Anything you can see on Google satellite image

I-Tree Canopy.:-

On this page, please configure the cover classes you wish to sample. The default is Tree and
Mon-Tree, but you may add many other classes such as water, impervious, grassland, efc., i-’lﬂ[‘C{_{
as well as different types of tree cover, such as deciduous and evergreen. :
BSave @wload 7 Help

Cover Classes
Cover Class Abbrewviation Drescription
1 [Tree T tree, non-shrub
2 |Impervious Surface I impervious surfaces
3 |Water W open water
4 |Other Vegetation o all non-tree vegetation, grass, shrubs, etc.
5 |Other ( W o anything not in other classes
Add Record x —
+ & @ 4l /| Page 1 of1 View1-50of5
Cover Class | Other Vegetation |

MNext =

Abbreviation | oV |

Description | all non-tree vegetation |

|E Subm'rt| ® Cancel

E:

i-Treeisa
Cooperative { @ % '
4 Initiative among @Arbor Foundation AL 4T ISA A
]-T[“ee these partners DAVEY o A AR

Ca sey'}'rges'




Conducting an i-Tree Canopy assessment
2b. Select location and customize benefits estimates

Select Project Locations Selected Locations Benefit Options
[[]Manatee - ® United States of America Which represent Tree Canopy? currency
[T Marion ® Florida [@IT-Tree _ Denomination | USD |Z|
[ Martin ® Osceola []1- Impernvious Surface Symbol s
[ Miami-Dade o Al ©Rural ©Urban [C] W - Water |
[ Maonroe [C] OV - Dther Vegetation Measurement
[[|MNassau 1 [[]O-Other Units English E
[[]Okaloosa =]
DDKEEEHUDEE The chosen cover classes and cumency
amounts will be used to estimate Tree

D Orange Benefits. For proper estimation, make sure
Osceola the chosen cover class{es) at left represent
[[]Palm Beach EilliEmen
|:| Pasco These cumency values are courtesy of
|:| Pinell openexchangerates.org

inellas -

Tree Benefits

Abbrewviation Benefit Description R{TI::Z;::E:"E?::; MD”F;?_FL\I:JEME
1 |CO Carbon Monoxide removed annually 2.212 $162.00
2 [NOZ Mitrogen Dioxide removed annually 5.076 $39.54
3 (03 Ozone removed annually 62.963 $177.74
4 pMiD* :::E_llll;te Matter greater than 2.5 microns and less than 10 microns remowved 16.467 $710.58
5 |PMZ2.5 Particulate Matter less than 2.5 microns removed annually 2.725 46,045.11
6 (502 Sulfur Dioxide removed annually 0.853 $9.07
7 |C0OZ=seq Carbon Dioxide sequestered annually in trees 15,528.322 $19.43
8 |CO2Zstor Carbon Dioxide stored in trees (Mote: this benefit is not an annual rate) 251,395.359 £19.43
& Page 1 of1 View 1 - 8 of 8

s

[SA A
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Conducting an i-Tree Canopy assessment
3. i-Tree Canopy generates random points ... 21,

...user classifies each point into a cover class

Id Cover Class

1 Tree |E|

Pac

Impervious Surface
Water

Other Vegetation
Other

Google

Google

4 Map Dats | Terms of Use | Report = map eror

Map Data | Terms of Use | Report a msp emor

i-Tree is a -
ﬂ Cooperative FotE =044 71 [ @ ES_F
Initiative among , ) Arbor Day Foundation _--:.-_| 4 ISR - § #
L ; AR J a ase es —— e
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500-1000 points later ... Results!

1 Percent Cover (£SE)
16.0 65.0 9.00 9.00 1.00
+3.67 +4 77 +3.00 +3.00 +1.00

% cover =
points in cover type

total points assessed

cover type area = =
% cover X total area *° I
15
I I
5
0 I
T W oV ]
Cover Class Description | Abbr. | Points | % Cover
Tree Tree, non-shrub T 16 16.0 £3.67
Impemnious Surface All impenvious surface | 65 650477
Water Open water W 9  9.00+3.00
Other Vegetation Any naon tree vegetation - grasses, shrubs, efc. o 9  9.00+3.00
Other any other cover type 8] 1 1.00+1.00

s

i-Tree is a
i Cooperative oy 4 % ESF
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...Results!

2 Tree Benefit Estimates
Abbr. Benefit Description Value +SE Amoumnt +SE
CO Carbon Monoxide removed annually 33.08 =0.70 379610 B.70
M2 Mitragen Dioxide removed annually 172 +(1.39 7. 111 +19.96
03 Ozone removed annually 59570 +21.83 1,080.66 1b £247.61
PMZz5  Pariculate Matter less than 2.5 microns removed annually 514089 +32 28 4678310 +1072
s02 Sulfur Dioxide removed annually 50.07 +0.02 14731b £3.38
PI10* Feaggcuuégtsr:uﬂt:?l;greaterthan 2.5 microns and less than 10 microns $100.06 +9993 282831 +BA.TR
C0O2seq Carbon Dioxide sequestered annually in trees 258034 59123 13326T 3043
CO2stor Carbon Dioxide stored in trees (Mote: this benefitis not an annual rate) 54177441 £9571.72 2157407 494 32

Pollutant removal and carbon sequestration rates per acre of canopy
were determined for the urban and rural areas in each county using
I-Tree Eco methodology

Valuations for pollutant removals are based the EPA's BenMAP
model and incorporate the estimates of the human population
affected.

i-Treeisa
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i-Tree  these partners
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Let’s try a quick example

6000 W. Osceola Parkway Kissimmee, Florida 34746
Osceola County

ﬁ i-Treeisa ES_F
Cooperative FotE
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Advantages

Limitations

Statistically valid
estimates

Canopy cover
estimated in 12 a
day

Flexible boundaries
and cover types

No GIS software or
experience needed

Web-based, only
requires an internet
connection and a
browser

bor Day Foundation

Removal rates and
valuations based on
US data

Limited to imagery
available in Google
satellite view

Date of image not
readily available

Results are not
spatially explicit

GIS expertise
needed for more
complex projects

.

ESF
...



Change survey

Export survey to Google Earth
Use Google Earth’s historical imagery to “update”
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Change survey: Example from Atlantic Beach, FL

: Piai

W 2003 LEGACY
— ARBORIST

m 2014 SERVICES

% cover

Tree Canopy Impervious Grass, Bare  Marsh, Open Dunes, Beach
Cover Surface Soil Water

o .
i-Tree tht t ng mm% @Arbor Foundation

e par t

WS___ Ca )’T'WS ot Emirommcon &demee e P




Complicated boundaries:
Stream buffers

70.0%
60.0% Watershed
B Streamside
50.0%
§ s 0-20 km
20-40 km
8 40.0% I 40-60 km
.E 60-90 km
7] Stream Flowline .
O 30.0% g e d
[}
o
20.0% I
= -
10.0% +— 1 '
0.0% - ; i ; ; - ; —1 l
Agriculture Impervious  Other Plantable Tree Water
pervious Space
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Large multifaceted projects:

“Where are all the trees?” 202020

| VISIONZsas

 Country-wide OUR CAPITAL CITIES
project from AT A GLANCE ¢

. IMPRESSIVE TREE
Australia

CANOPY COVER
* Analyzed 139
local government
areas

 68% of the
country’s
population lives
within assessed
area

TREE CANOPY: tree canopy rates lika thosa found in thi
selection due to their urban density, among
other factors.

HOW OUR CITIES* COMPARE
I € Cairns Regional Council (QLD)

@ City of Launceston (TAS)

© Townsville City Council (QLD)

O Shire of Kalamunda (WA}

4
OPPORTUNITIES DUE TO
GRASS-BARE GROUND

Golf courses and sports grounds are
not plantable, but there is nathing to
mpynup(alﬂigmf irways, or

aaaaa

& City of Wyndham (VIC)
' y @ City of Wanneroo (WA)

mmmmm % € Town of Gawler (SA)

HARD SURFACE HEAVY

Lots of concrete demands creative
approaches to urban greening. Think

roof and wall gardens for a start.
@ City of Maribyrmong (VIC)
© City of Fremantle (WA)
€ City of Holdfast Bay (SA)
© City of Rockdale (NSW)

There are vast differences in tree canopy cover rates across
Australia’s capital cities. ﬂwemnmonswbamhmdm ny
of"-m I to cite

kw—and:hon]dmtbesmmaxammmnrm ny particular
council's attitudes towards green space projects.**

However, these figures will serve as a useful reference point for
evaluating the amount of green space as we march toward the

year 2020.

ﬂ i-Tree is a " ii?
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Targeted analysis:
Separating by ownership :

North Miami Cover Types in 2015

L
LEGACY

14% H Tree Canopy ARBORI ST
SERVICES

34% Grass/Herbaceous/
Shrubs

= Impervious

Soil/Bare Ground

18% B Water (Freshwater &
Saltwater)
All Cover Class Types 2015 % Cover
Tree Canopy - City 22.2
Tree Canopy - State 11.7
Grass/Herbaceous/ Shrubs 17.7
Impervious - Building 12.2
Impervious - Road 8.41
Impervious - Other 11
Soil/Bare Ground 2.7
Water - Freshwater 1.47
Water - Saltwater 12.6

g : e -..- i ."_ ;
i-Tree is a v ] :
Cooperative .
Initiative among DAVEY @Arbor Day Foundation

i-Iree  these partners




Discussion and Questions

Visit www.itreetools.org/canopy to give it a try

Jason.Henning@davey.com
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http://www.itreetools.org/canopy

i-Iree

I-Tree Landscape
Overview

Mike Binkley

The Davey Institute

The Davey Tree Expert Company
mike.binkley@davey.com

Ik”l m& ArborDa Foundation %‘ ISB “‘?m E§F ..—..........: mmmmm




i-Tree Landscape Overview

{ E DAVEY% (@) Arbor Day Foundation

1) Technology
2) Walk-Through

5 State Lnfvenity of New York
College of Environmental Scence and Forestr




Geographic Information Systems (GIS)

® GIS: the Information Systems (IS) technology that allows us to
properly manipulate geographic data.
> IS: tables with records
> GIS: tables with records tied to
graphic features with

geographic locations

® The power of GIS:

> intra- and inter-layer analysis

® Two large considerations:
» Data
> Software

i-Treeisa
Cooperative
nitiative among

|
i -T["(;‘{'j these partners
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GIS vs. Web Mapping

® Traditional GIS ® “GIS” served over the Internet

> Higher end computer > SS backend server(s) and care
needed thereof

> SS proprietary software > 0S - SSS server software

> Skills / Training in GIS and > Accessed via a simple web-browser
regular computing map interface

> Variable, raw map data > Specific maps & functionality
Powerful, but limited to Wider Audience, but necessarily

specialists limited functionality

Moves the GIS part behind the
scenes

:f{-\':': W C p [ { @ %
Initiative amon g nA‘,EY .Arbor Day Foundation
i-Tree  these partne




How does Google do it?

® via four “tricks”:

1.  Maps served up as “pre-recorded” image tiles (for zoom/pan)
2. Limited to a few primary layers — streets, satellite, terrain, traffic

T

SN2 | B a2 | 4 [

200

220

222

3. Points of interest as markers on top of those tiles
4.  Limited user interaction —zoom, pan, click a marker for info

i-Treeisa
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20 21 |30 a1 | To2ee. 02

023

201

203

22

223

Level 3

210 21

212 213

230 231

232 | 283

422

300

302

320

322

0 1 0o 01 10 1 000 001 010 011 100 101
S g

2 o W 12 13 002 003 012 013--102_ 103

e 2.

1 7030 031 120 121

123

301

303

N

323

One can build more functionality with programming...

DAVEY

Arbor Day Foundation




How does Google do it?

¢ ...and with a “little bit” of hardware:

CPU:
4+ processors
RAM:

Atlantic
Ocean

Africa
------------

Indian g
Ocean Australia
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i-Tree Landscape Vision

®
®

I T

A spatially distributed model of inputs & outputs.

National - and where available - high-resolution (UTC) tree, land,
and impervious cover data.

Allow aggregation via land management and political boundaries.
Estimate tree benefits (carbon, air pollution, hydrology).
|dentify priority planting areas based upon user criteria.

Assist with optimal Canopy Goals based upon user criteria and
available space.

Free, minimal skills, user friendly.

Bl Initiative amon ‘|: @ ‘,EY% ArborD Foundation
i-Tree h e par DA @




Construction Challenges

® Use the Web-Mapping model (“GIS” over the internet) to
deliver Urban Forestry GIS content, tools, and skills:

> to a wide range of users,
needing very large GIS datasets,
across a large number of layers,

combined with “canned” GIS ops,

v V V V

and provide on-the-fly processing

- between datasets

« with rapidly changing user inputs,
> as simply as possible

« (and make it good-looking too!)

FoAFST S
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Construction Challenges & Responses

® Use the Web-Mapping model (“GIS” over the internet) to
deliver Urban Forestry GIS content, tools, and skills:

> to a wide range of users, * Intuitive user interface
> needing very large GIS datasets, e Pre-process & hardware
> across a large number of layers, * Web mapping software
» combined with “canned” GIS ops, e Create set user-functions
> and provide on-the-fly processing e Clearly define these

« between datasets e hardware

« with rapidly changing user inputs, e structure the inputs

> as simply as possible e User Experience (UX) design and

« (and make it good looking too!) graphic designer

DAVEY% Arbor Day Foundation




Our initial approach

® Round I: research/refine open-source web-mapping tools

> Specifically geared to Urban Forestry goals / UTC Goal-Setting
« How much canopy do | have and where?
« Where should | prioritize planting?
> Get the web-mapping software environments configured and running

» PostGIS - PostGreSQL (database) <« GeoServer (GIS engine)

« Openlayers (GIS display) « GeoExt - (mapping user interaction tools)
> Preprocess as much LARGE data as possible

« NLCD (images)

« UTC (images or vector)

« Census block groups (vector)

® Round Il: Get the basic environment up and running
> Build a “Geoserver” and a Database server: 64cores, 128GB, 22TB

® Round Ill: Develop a functional foundation
» On which more advanced functions can be added...

&N 8 P ESF
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i-Tree Landscape Overview

1) Technology
2) Walk-Through
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i-Tree Landscape: Methods, Results & Outputs

® Location Information

8 Examine Location Data - Maps - i-.. %

ﬂ i-Tree Landscape ...

® Census Demographics
® Estimated Tree Benefits
® Tree Planting Prioritization

[z21} Fandaiph

® Consistent Interface:

> ma p q:j | Map data B2015 Google  Terma of Use ﬂm«.n-umm'
> Se I ect I O n Find Locations Explore Location Data Sea Tr E rog reSS re2 Planting Generate Results

Dataset Unit Display

> p ro g Fess m HiRes | 2011 2001 Metiic | Engiish Table | Char m
> Va I u eS Canopy & Impenious Land Covar Census Data

e

Area Canopy Impervious
Remove Type < ID & Highlight  #* % ¢ i e% K *+% =
x Place  Munroe Falls 78340698 1 204 329980483 4212 138145211 17.63
x Place Silver Lake 445570027 1.16 17655Va| u eS 84431683 1895
x Place Cuyahoga Falls ] 717786888 .4 18.71 268267464.7 3737 138715181 19.33
x Place  Talimadge =] 390871859.6 10.19 1295391734 3314 688613419 17.62
x Place  Stow ] 4B82887599.9 12.58 1372338085 2842 987804167 2046
x Place  Kent 2587964614 6.74 734340429 2840 74337772 2872
. » Blaca __ &keon - 1738468343 A% 32 420109344 424 16 BAZR24773L_2EIF . o

=
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Home Page

. ‘ Home - i-Tree Landscape x

ﬁ i-Tree Landscape ;.  Maps Help~

irlree

Welcome to i-Tree Landscape! ...,

Providing more than just beauty and shade, trees produce intangible benefits, such as removal
of atmospheric carbon dioxide and pollution, storm water reduction, temperature modification,
and more. i-Tree Landscape was created to allow you to explore tree canopy, land cover, and
basic demographic information in an area of your choosing. With the information provided by
i-Tree Landscape. you will learn about the benefits of trees in the area. allowing you to see how
planting trees will increase the benefits provided, and map areas in which to prioritize your tree
planting efforts.

%ﬁ W Oxone

. 4 b, L ] it

Ehinglole wizzie | 859
it S PMZS

Step 1t Explore. i s gy

Step 20 Benefits 0810 042

Get Started Explore Place See Tree Benefits  Prioritize Tree Planting  Generate Outputs

By remaoving carbon dioxide, trees help mitigate climate change. The shade provided by urban
tree canopies can also help tame the urban heat island effect. In addition, trees intercept storm
water, which can reduce flooding and improve water guality within their watershed. And, as if
mare benefits were needed, trees reduce air pollution, such as ozone, carbon monoxide, sulfur
dioxide, nitrogen dioxide, and fine particulate matterthe reduction of which has proven benefits
to human health. Trees truly can improve our lives! Click the Get Started button and begin
exploring.
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Help &
References

J,I'/-ﬁ Help - i-Tree Landscape x\+ -
ﬂ i-Tree Landsca pe ... Maps  Help~ Feedback »
irlree
How to use
Hel p References
FAQ

Welcome to i-Tree Landscap A

i-Tree Landscape was created to allow you to explore tree canopy, land cover, and basic demographic information in an area of your choosing.
With the information provided by i-Tree Landscape, you will learn about the benefits of trees in the area. allowing you to see how planting trees will
increase the benefits provided, and map areas in which to prioritize your tree planting efforts.

How to use i-Tree Landscape

The Maps webpage contains all of the steps to complete an i-Tree Landscape project.

A project is broken into five, simple steps. The current stage of a project is represented by the progress bar, which is shown below the map.

The Steps

1. Find Locations

2. Examine Location Data
3. See Tree Benefits

4. Prioritize Tree Planting
5. Generate Results

Find Locations
On the Maps page, this section also lists an abbreviated version of this help document.

First, the search bar at the top-left of the map can be used to quickly view a location, such as a city, state or street address. This feature is
comparable to the search feature in routing or navigation software (car GPS, MapQuest, Google Maps, Bing Maps, Yahoo Maps,
CpenStreetMap...).

The vertical bar on the left edge of the map represents the current zoom level. The directional arrows above the zoom-bar may be used to pan
(navigate) about the map, instead of “click-dragging” or “touch-dragging” on supported devices.

MNow, having an area of interest viewable, geographic regions must be selected by clicking on the map. The map's control panel is used to view
region boundaries and control which type is being selected.

The control panel, located on the top-right of the map, has several uses; it features lists of available datasets and maps; it contains the
toolbar to changing what tool/mode is interacting with the map, i.e. what happens when the map is clicked (pan, select, identify, ...); it also
controls which region type can be selected. Some of the controls are nested under a heading that can be clicked to expand or collapse the
controls it contains.

To view the data of a layer, simply click the box next to its title that says [on|off]. Here is an overview of the available options:

Map Layers Choose to view a boundary type on the map, such as administrative or water, including U.S. Census block
groups, places, counties, and states. This can also be thought of as viewing the “resolution” or “granularity” of the

e T " e ' ' " '

https://landscape.itreetools.org:9443/help/ I T
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Home Page

. ‘ Home - i-Tree Landscape x

ﬁ i-Tree Landscape ;.  Maps Help~

irlree

Welcome to i-Tree Landscape! ...,

Providing more than just beauty and shade, trees produce intangible benefits, such as removal
of atmospheric carbon dioxide and pollution, storm water reduction, temperature modification,
and more. i-Tree Landscape was created to allow you to explore tree canopy, land cover, and
basic demographic information in an area of your choosing. With the information provided by
i-Tree Landscape. you will learn about the benefits of trees in the area. allowing you to see how
planting trees will increase the benefits provided, and map areas in which to prioritize your tree
planting efforts.
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Step 1t Explore. i s gy

Step 20 Benefits 0810 042

Get Started Explore Place See Tree Benefits  Prioritize Tree Planting  Generate Outputs

By remaoving carbon dioxide, trees help mitigate climate change. The shade provided by urban
tree canopies can also help tame the urban heat island effect. In addition, trees intercept storm
water, which can reduce flooding and improve water guality within their watershed. And, as if
mare benefits were needed, trees reduce air pollution, such as ozone, carbon monoxide, sulfur
dioxide, nitrogen dioxide, and fine particulate matterthe reduction of which has proven benefits
to human health. Trees truly can improve our lives! Click the Get Started button and begin
exploring.
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Maps!

The Help page has a thorough How-To that adds greater detail to the below descriptions, which are of the steps involved in completing an analysis I

with i-Tree Landscape.

Lets Get Started!

1. Find Locations

At any stage, regions can be added and removed from the selection group.

A project is broken into five, simple steps. The current stage of a project is represented by the progress bar, which is shown below the map.

First, the search bar at the top-left of the map can be used to quickly view a location, such as a city or street address. This feature is

E& = = — = g e— = E
i = 2
/g Maps - i-Tree Landscape x\
=
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Free
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comparable to the search feature in routing or navigation software.
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Maps!
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jﬁ Maps - i-Tree Landscape x -
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{ctrl + click) to (dejselect multiple regions.
Process Statistics

The Help page has a thorough How-To that adds greater detail to the below descriptions, which are of the steps involved in completing an analysis
with i-Tree Landscape.

Lets Get Started!

A project is broken into five, simple steps. The current stage of a project is represented by the progress bar, which is shown below the map.

At any stage, regions can be added and removed from the selection group.

1. Find Locations

First, the search bar at the top-left of the map can be used to quickly view a location, such as a city or street address. This feature is

comparable to the search feature in routing or navigation software.
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Maps!
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{ctrl + click) to (dejselect multiple regions.

Process Statistics
(S

The Help page has a thorough How-To that adds greater detail to the below descriptions, which are of the steps involved in completing an analysis
with i-Tree Landscape.

Lets Get Started!

A project is broken into five, simple steps. The current stage of a project is represented by the progress bar, which is shown below the map.

At any stage, regions can be added and removed from the selection group.

1. Find Locations

First, the search bar at the top-left of the map can be used to guickly view a location. such as a city or street address. This feature is

comparable to the search feature in routing or navigation software.
1




Step 1: Find a
Location
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The Help page has a thorough How-To that adds greater detail to the below descriptions, which are of th
with i-Tree Landscape.

Lets Get Started!

A project is broken into five, simple steps. The current stage of a project is represented by the progress

At any stage, regions can be added and removed from the selection group.

1. Find Locations
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{ctrl + click) to (de)select multiple regions.

Process Statistics

First, the search bar at the top-left of the map can be used to guickly view a location. such as a city or street address. This feature is

comparable to the search feature in routing or navigation software.
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Step 1: Find a
Location
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Process Statistics

The Help page has a thorough How-To that adds greater deiail to the below descnptions, which are of the steps involved in completing an analysis
with i-Tree Landscape.

Lets Get Started!

A project is broken into five, simple steps. The current stage of a project is represented by the progress bar, which is shown below the map.

At any stage, regions can be added and removed from the selection group

1. Find Locations

First, the search bar at the top-left of the map can be used to quickly view a location, such as a city or street address. This feature is
comparable to the search feature in routing or navigation software.

MNow, having an area of interest viewable, geographic regions must be selected by clicking on the map. The map's control panel is used to
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Step 1: Find a
Location
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The Help page has a thorough How-To that adds greater detail to the below descnptions, which are of th 9 =
with i-Tree Landscape.

Lets Get Started! Select By

A project is broken into five, simple steps. The current stage of a project is represented by the progress US Census Block Group E|

At any stage, regions can be added and removed from the selection group
{ctrl + click} to (dejselect multiple regions.
1. Find Locations

First, the search bar at the top-left of the map can be used to quickly view a location, suchasac
comparable to the search feature in routing or navigation software.

MNow, hawving an area of interest viewable, geographic regions must be selected by clicking on the map. The map's control panel is used to
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Step 1: Find a
Location

ﬁ Maps - i-Tree Landscape x

Maps Help =

Find Locations Explore Location Data See Tree Benefits Prioritize

The Help page has a thorough How-To that adds greater detail to the below descnptions, which are of th
with i-Tree Landscape.

Lets Get Started!

A project is broken into five, simple steps. The current stage of a project is represented by the progress

At any stage, regions can be added and removed from the selection group.

1. Find Locations

First, the search bar at the top-left of the map can be used to quickly view a location, suchasac
comparable to the search feature in routing or navigation software.
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Step 1: Find a
Location
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Base Maps

The Help page has a thorough How-To that adds greater detail to the below descriptions, which are of th, =~ Select By
with i-Tree Landscape.

Lets Get Started!

A project is broken into five, simple steps. The current stage of a project is represented by the progress

US Census Block Group E|

{ctrl + click) to (de)select multiple regions.

1. Find Locations

First, the search bar at the top-left of the map can be used to guickly view a location. such as a city or street address. This feature is
comparable to the search feature in routing or navigation software.

At any stage, regions can be added and removed from the selection group.
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The Help page has a thorough How-To that adds greater detail to the below descriptions, which are of th, =~ Select By
with i-Tree Landscape.

Lets Get Started!

A project is broken into five, simple steps. The current stage of a project is represented by the progress

At any stage, regions can be added and removed from the selection group. Process Statistics I

1. Find Locations

First, the search bar at the top-left of the map can be used to guickly view a location. such as a city or street address. This feature is
-
| »
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{ctrl + click) to (de)select multiple regions.

comparable to the search feature in routing or navigation software.
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Step 1: Find a
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Lets Get Started!

A project is broken into five, simple steps. The current stage of a project is represented by the progress

At any stage, regions can be added and removed from the selection group. Process Statistics I

1. Find Locations

First, the search bar at the top-left of the map can be used to guickly view a location. such as a city or street address. This feature is
3
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comparable to the search feature in routing or navigation software.
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Step 2: Explore
the Location
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Step 2: Explore
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How To Prioritize Tree Planting Common Scenarios 1

Better areas to plant trees, based on existing tree canopy and

impervious ground cover, can be expressed by a “Priority Planting
Index”. This index iz built upon individual indices calculated for each
of the selected regions on the map. Each criteria affects a region's

priority for tree planting:
Recommended (as space is needed for new trees): Tree Stocking Level E|
¢ Jree Stocking Level: low level indicate land area that could
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How To Prioritize Tree Planting Common Scenarios

.'
Better areas to plant trees, based on existing tree canopy and
impervious ground cover, can be expressed by a “Priority Planting [

Index”. This index iz built upon individual indices calculated for each
of the selected regions on the map. Each criteria affects a region's
priority for tree planting:

Recommended (as space is needed for new trees): Tree Stocking Level E|
¢ Jree Stocking Level: low level indicate land area that could
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How To Prioritize Tree Planting Common Scenarios

of the selected regions on the map. Each criteria affects a region’s

J Index”. This index is built upon individual indices calculated for each
priority for tree planting:

Recommended (as space is needed for new trees):
[ s Tree Stocking Level: low level indicate land area that could
accommadate trees, but currently do not. )

Tree Stocking Level

Better areas to plant trees, based on existing tree canopy and
impenvious ground cover, can be expressed by a “Priority Planting
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Optional (select 1 to 4):

+ Tree Cover per Gapita: low amounts of tree cover relative to
population.

» Population Density: higher density, more urban-like areas.

« Minority Population Density: areas possibly underserved by
tree cover due to ethnic make-up.

* Percent Population Below Poverty Line: areas possibly Tree Cover per Capita
underserved by tree cover due to economic circumstances.

Each criteria is standardized on a scale of 0 to 1, with 1 representing
the selection with the highest priority. Indmidual criteria scores for each Importance (weight)
selected region are combined and standardized based on common

scenarios or user defined importance (i.e. weight) of each, to produce

an overall Priority Planting Index (PP} value between 0 and 100.

J Population Density

Importance (weight) 3DE| %%
0 | %
Importance (weight} a0 | %

1 [ | 22D
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How To Prioritize Tree Planting Common Scenarios

Better areas to plant trees, based on existing tree canopy and
impenvious ground cover, can be expressed by a “Priority Planting

Index”. This index is built upon individual indices calculated for each
of the selected regions on the map. Each criteria affects a region’s
priority for tree planting:

13

Recommended (as space is needed for new trees): Tree Stocking Level E|
s Tree Stocking Level low level indicate land area that could
accommadate trees, but currently do not. @
Optional (select 1 to 4): ) .
+ Tree Cover per Gapita: low amounts of tree cover relative to e —— N | %
population.
» Population Density: higher density, more urban-like areas.
« Minority Population Density: areas possibly underserved by
tree cover due to ethnic make-up.
» Percent Population Below Poverty Line: areas possibly Population Density E|

underserved by tree cover due to economic circumstances.

m

Each criteria is standardized on a scale of 0 to 1, with 1 representing

the selection with the highest priority. Indmidual criteria scores for each Importance (weight) w0l | %
selected region are combined and standardized based on common

scenarios or user defined importance (i.e. weight) of each, to produce

an overall Priority Planting Index (PP} value between 0 and 100.

Tree Cover per Capita EI

Tree Cover per Capita
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Common Scenarios

1 How To Prioritize Tree Planting

Better areas to plant trees, based on existing tree canopy and
impervious ground cover, can be expressed by a “Priority Planting
| Index". This index is built upon individual indices calculated for each
of the selected regions on the map. Each criteria affects a region's

priority for tree planting:

J Recommended (as space is needed for new trees): Tree Stocking Level

¢ Jree Stocking Level: low level indicate land area that could
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Next Steps — v2.0

® Bug Fixes
® Web Browser Compatibility

® UX
» User Accounts

» Tweaks based upon user feedback to
v1.0

® Tables
» CSV export
» Standard errors and display thereof

® Map Interaction
» Thematic mapping of most variables
» Feature investigation

> Selecting geographies - tools (square,
polygon, lasso)

» Query Builder

i-Treeisa

Cooperative
Initiative among
* these partners

Layers

> National Forests & Parks

> Watersheds

> Riparian Buffers
Prioritization

» Additional “canned” scenarios
Modeling

» Canopy increase/decrease and
values impacts

Mobile

3 .-?r"-."
ISA CaseyTrees




Future Development

Grow Out Scenarios

Planting Goals

Runoff reduction / Water Quality / Floods

Air Temperature Maps / Surface Temperature

Climate Change & Species Changes

Social: Crime / UV radiation / Human Health Impacts

Elevation / Soils

Weather: Boundary Layer Heights / NEXRAD PPT / Future Weather

Pollution & Air Quality: Ozone impacts / VOC emissions / road source emissions
/ Pollution Dispersal

S I I R R R

..’

Pests / Invasives
Wildlife
® Energy

..’

DAVEY% Arbor Day Foundation

< Cooperativ
Initiative amon g
1Tru these partne
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I-Tree Landscape
Overview

Mike Binkley

The Davey Institute

The Davey Tree Expert Company
mike.binkley@davey.com

i-Treeisa
Cooperative
Initiative among

i-Iree  these partners

College of Environmental



Technology

® Web services we are providing:

> GeoServer - provides WMS, WFS (generates the map tiles: PNG images from the map layers at different
resolutions)

WebGeoCache - a spatial storage of already generated tiles
PostgreSQL - relational database
PostGIS - SQL based geographic operations

YV V YV V

Memcache-d - keeps generated webpages in the machines memory

® Databases in use:

> Administrative boundary shapefiles
» MRLC NLCD rasters

» US Census
>

i-Tree: Locations, Species, benefits, etc.

® Software/Libraries (our application is primarily written in Python and JavaScript.)

> Python 3 > JavaScript
Django - running on Apache httpd through mod_wsgi e jQuery
- also provides CSS and JS compression « Openlayers - map display

C3 and/or ChartNew.js
Twitter Bootstrap (JavaScript and CSS)

» There are also many dependencies & configurations

maintained on the machine to support GeoServer and )
«  Modernizer
PostGIS. -

i-Treeisa

Cooperative
Initiative among
i-Tree  these partners
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3

DAVEY% Arbor Day Foundation
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What is i-Tree Eco?

 Field-based assessment
requiring inventory data

 Flagship software based on
latest science & local data

 Originally developed for
assessing whole urban
forest

 Adapted for individual tree
assessments

Internationally functional

ﬂ i-Tree is a
Cooperative o i v
ihilative among { E DAVEY% Arbor Day Foundation

i -T["ij these partners




i-Tree Eco Assess: [EEESESSNEY" Fops

> Structure

Reports = Formatted Reports > Written Report

> Function

unctio E-HD3R R-010% -0 @@Pget 200 @ -©- DHDB AH,
IE ----|---Z---l---3---|---4---|---5---|---6---|---7----
« Energy effects o | -

" VI. Avoided Runoff

. . -
° AI r q ua I Ity 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
L] Ca rbon - 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

i AVO I d ed ru n Off " 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 581 thousand
{see Appendix | for mare details).

 Human health impacts
« VOCs
> Value (S)

wy
=

[
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[
=

[
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> Management info

=
=]
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e Pest risk

« Tree health

« Exotic/invasive spp.

i-Tree is a

Cooperative { m % 4
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Providence i-Tree Eco Summary

Urban Forest Characteristics P r 0 V] d e' n C e , S

¢ Number of trees: 415,000, or 34.4 trees per acre

. Tree cover: 23.9% Urban Forest: Structure,
*  Structural values: $582 million Effects and Values

¢ Most common species: Norway maple, Northern red oak, Honeylocust
¢ Percentage of trees less than 6" (15.2 cm) diameter: 49.6%

¢ Ground Cover: 59% impermeable vs. 41% permeable

Environmental Benefits
¢ Total annual environmental benefits: $4.7 million per year
* Pollution removal: 91 tons/year (53.5 million/year)
* Carbon sequestration: 4,030 tons/year (5287 thousand/year)
*+ Avoided runoff: 31.5 million gallons/year (5281 thousand/year)
* Building energy savings: $591 thousand/year
* Avoided carbon emissions: 500 tons/year (535.6 thousand/year)

*  Total estimated carbon storage: 124 thousand tons ($8.80 million)

Threats to our Urban Forest

¢ Pest Impacts: Asian Longhorned Beetle has the potential to impact 43.2% of
the urban forest, a potential loss of 5265 million. Emerald Ash Borer would
affect 4.2%, worth $25.4 million.

i-Tree is a
ﬁ Cooperative { o g % @ ¥ s'.r(
! Initiative among / A DA‘,EY Arbor Day Foundation A ISR
i-Tree . 119, 5

these partners CaseyTrees




Eco 2015 Highlights...

e Simplified & new data
collection options

* Forecasting

e JManNad ~aplas.arand rapid L O

FILE ~ Project Corfiguration Wiew Reports Forecast Support
. u ¥ LosdfomFle | SR ZE !E

Projigt | Land Ground DBH Condition Benefit 8% via Google Maps Strata & | Paper Work with | Enable

Definition Use Cover Class & Dieback Prices * ser Defined Zones Form Mabile Editing
| Define Data Fields |  DefnePiots | | Data Collection | |

=
= On this tab, you can set up your new i-Tree Eco project or make
T changes to the settings that you provided for an existing project.
% On the ribbon above, you will see that there are six groups of

available functions (see Notes below), including:

digH o

fields, and adjust benefit prices.

Define Data Fields - where you can define important project
settings (e.g., location), view or add classes for different data

o e [} :u:n.- 5 U O
C a p a b I | It I e S ZIIR Project Configuration Dat Ew Reports Forecast Support
‘;', o @ @ @ 9’ Active Corfiguration: A -
o 40 Structurd
Configuration  Flu B Anual  Treesto Bt Default b e e T
DSIu:i:'lrar,l.-Dn Forecnast Op?iz:s Mortal'rt:'uaﬂates H:;Zr: Eve:,tr:i ﬁ x IL —
| | Custom Options | Configurations Reports
L]
e M U Itl p | e yea rS Of ":'U:' Forecast > Custom Options > Extreme Events > Pest Outbreaks
F_Dn
hourly pollution &
- Outbreak occurs in year 5 2| Lasts how many years? 3 =
£
Weath e r d ata n OW é Resulting annual mortality (%) | 100 |2

available

i-Tree is a

Cooperative { @ %
Initiative among
these partners DAVEY -

i-Tree

Plant host trees during event? []

Add Clear

9 o X

@ Arbor Day Foundation

Past Species Start Year Duration (years)

(%)

10.0

[> | Gypsy Math (Lymantria dispar) 5 3

Annual Mortality Rate




Eco 2015 Highlights...

o N eW u Se r i nte rfa Ce IRE] . CEEMEHE E ; Repiidfm;-!;“n:: f;ppm ‘E !}E

Poied | Lond Ground DBH Condiion Bencit | 12 VBGO00OMaDS | o 0| oo Wokwith

L]
d e S I g n Defintion lUse Cover Class & Dieback Prices _# User Defined Zones Form  Mobile

Define Data Fields | Define Plots | Data Collection

: Project Configuration > Define Plots > via Google Maps

sajualajay S

e R I-Tree Eco
° Updated and z| h'; oL Random Plot Generator

d d t I Stmple random (user drawn bot
O t i n S y 4 z 2 ) X _. g (® 0.1 Acres is the standard plot size.
p i : 3 : f Or customize your plot size: k.cres by radius

37 24fFeet

Mext, how many sample plots would you like?

Enter gither the number of sample plots
desired or

e Desktop processing e

sampled.

for USA, AUS, CAN &| [ESE i
. .. o o TG ' Project area percentage:
UK prOJeCtS Google

Project area: 47.7 Acres

Generate random sample plots

i-Treeisa
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Initiative among
these partners

cel

[SA A

DAVEY% @Arbor Day Foundation

i-Tree



Who is using Eco? S ——

ﬂ AGENCY

Safe roads, reliable journeys, informed travellers

|

I
-

Governments — Kansas City,
Pittsburg, Plano

Non-Profits- SacTree, Casey Tree,
Morton Arboretum, Forterra

Universities & campuses

Graduate student research
International users
Consultants

Increasing interest from
ecological restoration &

¥

parks

4

i-Treeisa
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nitiative among

|
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i-Tree Eco projects in the U.S. & abroad

i-Tree Eco

as of July 2014

©® Projects
Total: 2,885
2,402 US
483 International

ﬂ Regional
Projects (8)

i-Tree Users

i-Treeisa
Cooperative : " 3
- wol 8 DAVEVE  @meosmmee  g24° SR T

i-T[’ee these partners



The Basic Science

e Measured variables to
estimate foliage volume and
wood volume

Crown width

e Estimate tree leaf area using

species specific equations Tree

 height

e Estimate benefits largely
based on leaf area
interactions with local
weather and air pollution

DBH

e Summarize structure,
fu nction, value www.itreetools.org/resources/archives.php

i-Tree is a
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http://www.itreetools.org/resources/archives.php

iI-Tree Eco Model Schematic

j

I
Species DB
(6,400+ spp.)

- vy

P .
Location DB

(City info)

- v

\4 A

R N
Hourly Hourly

Pollution Weather

Data Data
F J

www.itreetools.org/resources/archives.php

i
e, | £ om [SA & 7
. 4
i-Tree thtt ng DAVEY . @ = Foundation L JEa CaseyTrees ot Emirommcon &demee e P

e partners L EG@Es 02020 AW - R -——_— = NEsrsas 0 AN eyl



http://www.itreetools.org/resources/archives.php

Eco “Classic” Tree Data Variables

Tree species
Diameter at breast height DBH
Total tree height

Height to live top

Height to crown base
Crown width (N-S & E-W)
% Crown missing

Condition (% dieback)
Crown light exposure

© 00 N O U A WN R

10. Direction to building
11. Distance to building
12. Land use

i-Tree is a ~
: Cooperative i : ! i%
Initiative among U, DAVEY Arbor Day Foundation Add ISR

l-TFCC these partners CaseyTrees



Eco Model Routines and Data Associations

i Pollution I‘i Aivo'deiid I‘ iEnerii Effecti i Stirui cltural I i Forecast ‘

Carbon |

]

DBH

% Dieback
(Condition)

{

i-Tree is a

ﬂ Cooperative
Initiative among

i-Iree  these partners

% Crown
missing

i B paev®E o

% Crown
missing

Arbor Foundation

Land use

% Dieback
(Condition)

i

DBH

% Dieback

(Condition)

L5

State Linhensity of New York
nnnnnn



Eco Project Considerations

Project Design & Planning

e Consider objectives &
resources

Des Plaes River
Watershed
Lake County, lllinois

e Consider standard &
optional metrics

e Consider & define area of
Interest
> Scale
» Vegetation
» Access

% i-Treeisa
Cooperative o g -
Initiative among ‘|: e DAVEY% @Arbor Day Foundation

i-Iree  these partners




Eco Project Considerations

Select Inventory Method

e Complete inventory (parks,
campuses, street trees)

e Random sample plots
(recommend 200, 1/10th acre
for urban areas)

e Stratification options (sample
& inventories)

Land Use Stratification \: < . ;¢
Strata
[ ] Commercial

[ ]Industrial
[ ] Residential

Underdeveloped

i-Tre

Coo p 1
% Initiative amon g{ @ DAVEY% (@) Arbor Day Foundation

i-Tree  these partne




Eco Data Collection

e Web-enabled mobile
device, PBA or paper

e Measure required &
optional variables

P ER |

e Run data in model to obtain
results

Eco sample plot Eco inventory
data link data link

http://goo.qgl/nMzjwO0 http://g00.2l/ISzU2E

i-Tree is a ;
! Cooperative { FOAE % 4 o
Initiative among D, .Arbor Day Foundation </ ISA -
i-Tree  these partners e DAVEY © ; T r CaseyTrees



http://goo.gl/nMzjw0
http://goo.gl/lSzU2E

Project Management Considerations

P 15,;1 1@

e Assign a project manager & _ _ a
. : 159 . 154159101{; 1&’107 109"
train data collectors - el 185;;2@:’ #’-waﬂm,

“ 3

?81f82 "'11002 S Izot%s

178 11 ssfsoos

57 ‘15059‘"’008
158{@19150 5‘1' 0055

 May need permission to e

K
o 138
148 ;: '37.@001:15? )

access private property AT

e Difficult in more natural areas
(> 1 day per plot)

 Travel between plots and
locating plots can be time
consuming

i-Treeisa
Cooperative oy : : {;'i?
‘ Initiative among A o DAVEY @Arbor Day Foundation IS Cis
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i-Tree Eco Interface
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I-Tree Eco 2015: Reports

What’s new?
e All results available for complete inventories

* Including “written report”
 New reports including the best outputs from
I-Tree streets
« Size class distribution graphs

« Cost benefit analysis
« Maintenance and user defined data categories

 Enhanced individual tree reporting




Complete Inventory Reporting o

By Strata

By Strata per Unit Area
Species Distribution

sRLest. stpucture
ermtsfrom older

ss (horizontal display)

el

Additional reports support inventory
projects of all sizes

nd Strata (vertical display)

e Full street tree inventories .
Species distnbution (chart)
d Corporate Campuses II"I"IPDI"tEFICE"."ElLIE
° ParkS Species condition
. . . Species Range
 Individual properties e Sty 00
Condition
By Species
By Strata and Species
Spe:ie_s Compo_sition by DFSH Class _ _ By DBH Class and Species
: -* - Compusvengry, Vear 2011 i Tree oot Aron
DEH Class (in) -
0-3 3-6 6-12 12-18 18-24 24-30 30-36 By Strata per Unit Area
Spedes % SE % SE % SE % SE % S5E % SE %% 5E Leaf Area and Bi
ma ple spo 1000 010
Flarida mapls 74 00 481 40 148 a4d Of Trees By DEH Class and Species (vertical display)
Trident magle 67 00 467 00 378 00 &7 00 22 0o
Hedgz magls 1m0 04 Cf Trees By DBH Class and Species (horizontal display)
Fra=man magls 435 00 304 00 261 00
Amur maphs 332 Qg 667 0.0 COf Shrubs by Strata
Paparbark maple 333 00 667 00
Paintad magis 1000 0.0 Of Trees and Shrubs by Strata
Dowmider 333 00 667 00
Jaganmse magie 596 00 307 Q0 88 Q0 0% 00 Ground Cover Composition
Haoresy mapls 667 00 233 00 By Strata

i-Tree is a ) =
! Cooperative FOrF y :%
Initiative among A o DAVEY Arbor Day Foundation . ISR Tty o
b b, = ) 5 -asey Trees
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New reports

mulberry spp
Black cherry
spindletree spp
Tree of heaven
ash spp
Norway maple
Boxelder

Paper mulberry
Honeylocust
sycamore spp
Total

NERNRNRERCN

DBH Class (in)

i-Treeisa

Cooperative { m % 4
! Initiative among @Arbor Foundation' ISA AL
]-T[“ee these partners DAVEY . i 3 0/ 50 Casey Trees




Individual tree reporting

Structure and benefits of any tree you measured
* Report benefits of a single tree

 With GPS data map benefit locations

* Find tree providing the greatest benefits

Avoided Runoff by Individual Tree
Location: Hartland, Waukesha, Wisconsin, United States of America
Project: Hartland, Series: Inventory data, Year: 2012
Generated: 8/27/2015

Avoided
Tree Tree Leaf Area Runoff
ID Species Name DBH (in) Height (ft) Condition (ft2) (f3)
1 American elm 39.0 82.0 Good 13,592.8 73.7
2 American elm 30.5 74.0 Good 14,037.1 76.1
3 American elm 27.0 70.0 Excellent 11,613.1 63.0
4 Ginkgo 5.0 38.0 Excellent 2,751.3 14.9
5 Ginkgo 9.0 44.0 Excellent 3,834.8 20.8
b American elm 25.0 77.0 Good 13,840.1 75.1
7 Autumn purple ash 8.0 29.0 Excellent 2,309.2 12.5
8 Swamp white oak 10.0 29.0 Excellent 2,333.4 12.7
9 River birch 10.4 42.0 Excellent 4 661.6 25.3

ﬁ i-Tree is a
Cooperative 4 %
Initiative among ‘|: @ DAVEY% Arbor Day Foundation o ISA N
. ARE i -asey Trees

i-Tf(jtj these partners




i-Tree Forecast - What is it?

A new module within i-Tree Eco 2015

* Project tree growth over time

* Include population modeling

* User guided planting and mortality

* Projects changes in selected tree benefits

[SOCIETY CF MUNICER,
ARBORISTS



Forecasting: How it works

e Current DBH and Height
» Frost free days
DBH e Crown light exposure

h » Dieback
grOWt e Species specific

e Based on new DBH
* Includes impacts of competition
» Species specific

Crown
estimates

~

e Includes impacts of competition
e Carbon storage based tree size

e Pollution removal based on leaf
area )

» Apply user defined mortality
e Add user defined plantings
« Apply in specified years

» Adjust density )

ﬂ i-Treeisa
Cooperative oA -
Initiative among ‘|: ) DAVEY% Arbor Day Foundation
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Forecasting: Basic Options

7 P
S\ N @ ﬁ » Set-up forecast duration, 1-
Optors | fltalty s Repart Event 100 years
A Custom Options
4 . Estimate days of the year
Forecast > Basic Options without frost (localized
Duration of the forecast defaults provided)
Years: 30 =
Days of the year without frast e Set up base/background
Days: o E mortality rates for different
Base annual mortality rates (% tree conditions
Healthy Trees (0-49% Dieback): 3.0 S
SickTrees (s0.74% Dieback):  [131 |2 * These options impact all
Dying Trees (75-99% Diebackl: [s00 3 trees

i-Tre

Coo p 1
% Initiative amon g{ @ DAVEY% (@) Arbor Day Foundation

i-Tree  these partne




Forecasting: Customize annual mortality

@] :&\@ & 9' Specify mortality rates for a

@
Basic Annual Treezsto Edreme g e n u S

Options \ Morality Ratef Replart Events - 'Y health Category
1\ o Opton « user-defined stratum

Forecast > Custom Options > Annual Mortality Rates

Mortality type ’Genus v] [aila nthus spp (Ailanthus) -

Annual mortality rate (%) 400 |2

Percent of Starting Population? [C]

Add ] [ Clear ]
!:l | x
Type Value Annual Rate (%) Eigcuegéuif?ﬂmrtmg
Stratum Transportation 200 0
Stratum Vacart 200 O
[> Genus mulbemy spp (Maorus) 400 &

i-Tree is a

Cooperative .
% Initiative among { w DAVEY% @Arborl)a Foundation
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Forecasting: Customize tree planting

N

Plant trees in existing proportions
&@ % * Apply to whole study area or a

Basic Annual Treesto reme )
Options | Mortality s Replant Eperts « Slngle Stratum
I « Define start and end dates

Forecast > Custom Options > Trees to Replant

Applies to stratum [ v]

5et DBH of new trees to 10 = Inches

Trees to replant annually 100

Start replanting in year 1 = For how many years? 30

Add

9 & X

DEH Duration
Stratum (Inches) Mumber Start Year e
[ [ [
Recreation 1.0 100 1 30
i-Tree is a
ﬁ Cooperative { o % : é_i? E§F
Initiative among A : DA"EY Arbor Dayv F dati ’ Y
i-Iree  these partners e . @ ey ouncaron A Casey Trees ot Emirommcon &demee e P




Forecasting: Pest Outbreaks

_~ i
@ ®Q g N * Preloaded with 36 common
Basic Annual Trees o BEdreme peStS _ .
Options | Mortality Rates Replargy Events - PS A” host SpeCIeS Impacted
—  Flexible start and end

* Flexible mortality rates

Forecast > Custom Options > Extreme Events > Pest Outbreaks

Pest Species ’vasv Moth (Lymantria dispar)

-

Outhreak occurs in year 1 = Lasts how many years? 30

-

Y

Resulting annual mortality (%) 10.0

-

Plant host trees during event? [

[ Add ] [ Clear ]
. . Annual Mortality
Past Species Start Year Duration (years) Rate (%)
Emerald Ash Borer (Agrilus pl... |2 10 10.0

ﬂ i-Tree is a P
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Forecasting: Extreme weather

“N e Default storm categories
3@ g provided
S e E e « All trees impacted
y, « Mortality and year of
occurrence are flexible
 Repeat storms possible, e.g. 5

year storm events

Forecast > Custom Options > Extreme Events > Weather Events

Weather type ’ v]

Weather occurs in year 5

Resulting annual mortality (%) 15.0

Add
v X

Weather Type Start Year Duration (years)

Tropical Storm 1 1
[» Class 2 Humicane 5 1

i-Tree is a
ﬁ Cooperative FotE : : g‘:? E§F
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Forecasting Results: Change in structure

34 -
33 -
332-
§31-
w -
=

= 30 -
2-9-
28 -

o 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Year
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Forecasting Results: Change in benefits

Removal of Fine Particulate Matter (PM2.5) over Time

1,300,000 - - 160,000,000
' S
"';!"" 1.250,“““' B 155;000}0““ E
= B 4]
(=] -
= - 150,000,000 =
= 1,200,000 - ! ]
§ - 145,000,000 2
£ 8
& 1,150,000 - - <
0 - 140,000,000 =
i+
E & —
- c
e 1,100,000 | 135,000,000 &
1 w

1,050,000 - - 130,000,000

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Year

i-Treeisa
Cooperative : m" ,@\_ E’SF
Initiative among DAVEY (@) Arbor Day Foundation h ISA aldos o A,

i-Iree  these partners A oo i b i R




Walkthrough Example

Chester, Pennsylvania
» We know EAB is coming

> We know background mortality rate is a little higher
than average

» We know the Pennsylvania Horticultural Society gives
away 2,000 yard trees per year and plants another 500
on public property

Arbor Day Foundation




Potential Applications

> Model different scenarios
« Species mixes
« Climate change impacts
- Size/type of planting stock
> Planting

« How many trees will you need to plant to maintain current
stocking, offset known losses, achieve canopy goals

» Maintenance

« What benefits will be lost if lack of maintenance leads to
higher mortality

> Lots of flexibility

Arbor Day Foundation




Discussion and Questions

Al.Zelaya@davey.com

Jason.Henning@davey.com

Mike.Binkley@davey.com
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