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Today

® Overview

% Install STRATUM

# Data Collection — Volunteers
& PDAs

® An Example Project

® Reports

® Making Use of Results

® Question & Answer
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Common Goal

“To iImprove the condition and
extent of the urban and
community forest”
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I-Tree: Demonstrati

Trees Pay Us B

)

® Trees are assets,
management
adds value by
Increasing return
on Investment
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I
Public/Private Partnership

® USDA Forest Service

¢+ Research and Development
+ State and Private Forestry

® Davey Tree Expert Co. DAVEY

® National Arbor Day Foundation € o bayfoundation

® Society of Municipal Arborists



Pulling it Together

I-Tree Cooperative was formed to deliver all Forest
Service applications in a single software suite:

lools [or assessing and managing ? Credlble, USDA FS
(Imﬁlnuniijﬁ'Eiﬂ'gﬂ;; peer-reVieWGd tOOIS
Lk NG you can trust
# Public domain

software
. ‘tI::-nlit_:}!inns ETtne Hewslefar—June 2005 ? ACCeSSIble
oy e e o mﬁ‘m&%‘ ® Technical su pport

(b )
: Burshasing 3 PO bt uge with
ETrRET—an usgant nobs an
POA compatibility.
Find Qull reang ==

# Training workshops



What's Included?

# Two urban forest assessment tools: ||==

¢+ Assessing street tree populations

¢+ Assessing urban ecosystems

® Multiple uti

+ Data col

ities:

ection & transfer

¢+ Inventory management

¢ Storm damage assessment




How Is I-Tree Different?

® Peer-reviewed science
® Public domain software

# Information on structure, function, value &
management needs

® Scalable analyses:
Tree->Neighborhood->Community

% Results provided at species & tree level
% Local field inventory data required!

% Statistically based, standardized sampling
protocol
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Assessing Street Tree Populations: ST

STRATUM assesses.:

¢ Structure
¢ Function

+ Energy

¢+ Air pollution

¢+ Stormwater

¢+ Carbon

¢+ Property Value
¢+ Value

¢+ Management needs

i-Iree

RATUM

Total ($) $/capita $itree
Benefit 501,064 11.31 93.64
Cost 94,000 2.12 17.57
Net Benefits 407,064 9.19 76.07
Benefit-Cost Ratio 5.33 5.33 5.33
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Assessing Urban Ecosystems: UFORE

i-Iree

® UFORE assesses:

¢ Structure

¢+ Function
+ Energy
¢+ Air pollution
¢ Carbon

+ Value

¢+ Management
¢+ Health
¢ Pest impacts




Tree Inventory

® SDAP—Storm Damage
Assessment Protocol
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Mobile Community Tree
Inventory System

DBILE 7

REE
NUENTORY

A JDIHT DERTURE DF THE PRRKS AKD AECRERTION
OEPRRTMENT OF SPHINGHELD MASSACHUSETTS
AND THE USOR FOREST SERUICE

# Simple, easy-to-use tree inventory system satisfying
a variety of community needs

# Data collection and management, i-Tree PDA &
STRATUM compatible



How does MCTI work?

®# Variable level of applicability
¢+ Paper to PDA implementation

¢+ day-to-day management of
street & park tree records

# Variable inventory protocols
¢+ Condition
¢+ Maintenance
¢+ Risk tree

® Three components
+ Paper tally sheet template

¢+ Desktop application
¢+ PDA data collection program




MCTI Desktop Application

File Setup Treez HReportz About

Tree List ]
Tree|D |50001 Survey Date  [lan 22 2002 =l
Survepor | UMASS-Chiis Rooney =l
Latituide |?2.1234 Lnngitude|?2.1234
Street Murmber
IMain |3E
Species I.-'l‘-.F'-.-'l\-.n::er platanoides [Morway Maple] ll DEH I 0 -[0-2in] ;I
Condition I 3 - [Poar) ll Planting Location I 4 - [Lawn)] ;I
[T Consult Heeded Hazard Rating [9]
¥ weak Fork  [# Wies ™ Cavity FProb. Failure Size Defect Prob. Impact  Strength
[0-NO DEADMWwOOD =] = = = | =
Electric Hazard to Line Electric Contact Hazard & Maintai
[ 2~ Mid threat =] [3 - Leader = aintain - " Remove
v ] v i v Red
el T Tt IE Cide lI ¥ Clean W Raize [v Reduce
Hormeowner has done some bad pruning
Comments

Wiew/E dit
Save Cancel

Delete |

Lidd Mew
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Reporting Screen — Species Distribution ™

*Tab One — Species Rating

Gives a bar graph of 10 most frequently found species

(4 MCTI Graph Reports 1o x|
' Gecion Bisibiier | e Loratar | HasadHang
10 most frequently Top 10 Species Distribution - Based on 36 trees

occurring street tree

sl?ccies in survey — > > § iioni s Copy
displayed in bar E g e Currently
Cha‘[‘t fl:‘lmlar I.\~\ g ] 1A N P i Displa};¢d
e 1= E e s Graph to
i it Windows
Created 05/25/2004 Clipboard

Selnct AREA[) to be included in grophs

Sools | [m Eipy oy e
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el 7 ShawCalar [~ Expbale Segrentsen o displa?f any
changes in
4 database

~Inchude Trog Inventony O ates

|}!.-| =g j Fli-n 71,1904 TO |den 01 2004

If thers s more than one turvep for a Tree 1D, only the MOST RECENT one will be included in the graphs.




STRATUM/MCTI
Tree Inventory PDA
Utility

0 tree(s) on file

i-Tree
-

STATUS: NOT REQUIRED LOGGED IN

Today is Wednesday, 3/15/2006

(c) 2005 i-Tree, All Rights Reserved
Yersion 3

STRATUM/MCTI PDA Utility

A cooperative inifiative betwean:
pavEYE
SHmERLE

Arbor Day Foundation®

i-Tree
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Storm Damage Assessment
Protocol Utility

* Standardized method to assess widespread storm
damage in a simple, credible, and efficient manner
Immediately after a severe storm.

* Provides information on the time and funds
needed to mitigate storm damage.
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How does SDAP work?

% “Protocol” indicates
* Rigor
¢+ Uniformity
¢+ Adherence

® Three replicable
components

+ Sampling method
* Pre-storm set-up
¢+ Post storm sampling

¢+ Estimating engine
* Reporting means




Pre-Storm Sampling

® Set-up permanent plots
® Tree density count

® Train post-storm suryvey
team
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Post-Storm Assessment

®? Re-visit sample segments | oemmescime

® Estimate ———

¢+ Crown loss o

* Hazard pruning & B
removals —
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® Analyze costs based on local variables

Reporting

[':.ummur.litj-.l;:

MNote: numbers on this page were generated by a "Storm Damage Estimate Template”
as reized in 2004 by the WS04 Forest Service and Davey Resource Group

'ﬁépu'r't' Date:

_5/Jan/2005

using post-starm field ohservations of random plots Estimate components
% Street Miles Sampled 0
| Femaouvals 0
. ESTIMATED COST OF TREE DAMAGE $0 -~ Tatal Remaoval Hours 0.
Total Remowal Cost 0
Hazard FPrune i
Tatal Pruning Hours 0.
COMMUNITY YALUES Tatal Pruning Cost 0
| s ne . Streset Miles 0 Tatal Canopy Loss 0
SRR R HEI‘I‘II_JU-B' Costthr 55 Tatal Brush cu yds 0.
L e Fruning Costlhr 55 Total Brush Cost %0
K Brush Costicu gd B Total Cost $0
(DETAILED POST-5TORM CALCULATION 1: Removals and Hazard FPruning
OMN Right-of-Way Trees
| Free Bemoyal Free Proning Blaks nfo
DBH Clas= [inckez) Total of RBemoral Remoral Total Hour=s Total Time Total Hours For
Trees Time per for Remoral Hazard Per Hazard Prane Metdad
Tree Prame Trees | Hazard
Etol2 I 3.2 0 0 075 1}
1318 i] 51 1} 0 1 I}
13-24 1] 7.7 0 0 1.5 0 Pt Feress Mifer
25-30 I 0.2 0 0 2 0 iz Samplfe
H-36 1] 125 0 0 3 0
aT-42 1] 204 a 0 4 0 000z
43+ 1 28 0 0 5 0
All Rural 1] E.2 0 0 2.5 I}
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Who will use I-Tree?

i-Iree




B S
i-Tree Supports Local U&CF Programs
# Highlight value of trees

® Justify investment in tree
programs

® Leverage funds from
other sources

# Develop management
plans

# Manage data =

# Baseline for tracking
progress




How do | get i-Tree?

# Initial public release of i-Tree has begun!
# Telephone & on-line support available

® Workshop Schedule

¢+ 2006: Clemson, SC,;
Golden, CO;
Minneapolis (Nov)

¢+ 2007: National training-
of-the-trainer workshop
scheduled for early

spring
® User Feedback = i-Tree
Refinement




How do | get i-Tree?

® Visit:
¢+ http://www.itreetools.org
¢+ Sign up for e-mail newsletter

+ Updates will be posted on-line E—
iTree

[ % N\ Toolsfor |

-ree assessingand |

r version 1.0 | "l f > || managing |

| L\ '/ Community |

n & / Forests "
A cooperative inifiative between:

o,
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Assessing Street Tree Populatio

STRATUM assesses:
¢ Structure

¢ Function
+ Energy
¢+ Air pollution
¢ Stormwater
¢+ Carbon
¢+ Property Value

¢+ Value
¢+ Management needs

e

ns

Total ($) $/capita $itree
Benefit 501,064 11.31 93.64
Cost 94,000 2.12 17.57
Net Benefits 407,064 9.19 76.07
Benefit-Cost Ratio 5.33 5.33 5.33
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How does STRATUM work?

¢ Input:
+ Sample inventory (3-5%)
¢ Or existing INVentory  s———
* Price adjustments, 5 || e
management costs

® Output:
¢+ Graphs, charts, tables

® Benefit:

+ Baseline data to more
effectively manage the street

tree resource

fl
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What makes STRATUM different?

Street trees, not entire urban forest
Costs, not only benefits

Management tool, not only for advocacy
Tree inventory-based, not GIS

Answers the guestion: Do the accrued benefits
of street trees outweigh the cost of their
management?




Install STRATUM

i-Iree

{ @ The National
;- Arbor Day Foundation’




Data Collection

® Working with volunteers

® Data collection methods
¢+ Paper

i-Tfee + i-Tree PDA utility

The National %
Arbor Day Foundation’ DAVEY .




Volunteer Data Collection: 1'
Minneapolis Pilot Project

® Summer of 2004,
I-Tree software
tested using
volunteers

® Professionals
collected
iInformation along
with volunteers




Purpose of Pilot Project

® Accuracy of volunteer
data collection

® Usability of maps &
PDAs

® Recruitment, training,
organization of
volunteers
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Volunteer Project Logistics

® >3000 trees in sample

# Divided city into 20 different groups, needed at
least 3 per team or 120 as a goal (89
volunteered)

® Each group inventoried 18-24 street segments

% Allowed each team 30 days to complete their
data collection.



Volunteer Recruitment

® Informational open
house

® Newspaper article in
Minneapolis paper
Neighborhood groups

Emails to local
corporate volunteer
coordinators

Email network

Tree care advisors /
Master Gardeners

- -9

- -9
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VVolunteer Training

® \Volunteer
manual

® Hands-on one
day training




B i
Training Components

® Classroom tree ID
# Outdoor tree ID

® Tree characteristics
® Measurement

¢ Software/PDA
operation
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Volunteer Organization

? Organizing teams =
® Scheduling data B
collection |

® Distribution of
groups




Tools

® PDA & charger

® PDA backup chip

® DBH tape

® Map

® Reference materials
® Phone
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Volunteer Recognition

® Recognize
volunteers for
their efforts




Volunteer Data Collection ™

City of 60,000
20,000 trees

3-5% sample = 600-1,000
trees
4 min / tree = ~50 hrs

4 teams of 3 —
2 6-hr days + 1 day training
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Pair of iInterns ¢ Sample inventory

Conduct inventory, analyze data, write reports
= ~1-2 months



Results & Recommendations

# 80% accurate for species, size, leaf condition.

®# Less accurate for conflicts (66%) &
maintenance needs (49%) due to training.

# With more focused training, volunteers can
collect reliable data:

¢

¢

Cover PDAs, maps, tree assessment in 6-hr day

Separate 3-4 hour tree-ID session w/ “dress
rehearsal”

Slide library showing different management needs
Demonstrate how to troubleshoot PDAs
Cover street side safety tips

Show key ways to distinguish most important
species




Results & Recommendations

® Organization: use guestionnaire to determine
who wants to survey trees in own
neighborhood and group together in training

# Develop formal troubleshooting process before
deploying volunteers so assistance Is available

#® Have “refresher session” soon after
deployment to review solutions to common
problems
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Summary

# Using volunteers can
be successful,
evaluate If it Is the
right choice for your
community.
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Data Collection Methods

® Two options:
¢+ Paper forms

Segment Location: Zone # Date:
Beginning Address: Mame:
Ending Address:

Conflicts present?, 1="es, O=ho

[Trea| Speci | Chy | ¥ar [and | Twee | Fran | Oriew | Sebacs] D64 | Trez | Crawn | Candiian| Heed |mmedds| Sde | Tre |Mersecion | Smong | Guar | Car
# | Cok | Treet |Pemed| me | ostion |Crien | o | Dsance| (om) | Heign. | Dameter[ cta) | Praning | pruning | walt | mmmed | bl wad | sded?
s frar Wy | o) | kS | aian | o Tee| 0 = m) -Yan | required? | (et Lighting lins [ e
(mHa o Oela | i=Ver. |have] Ha

Hawse i~ Ha

Tihar neadu Camma iz

+* Pocket PC

,f:.il'ip.-n
-Lu Fuiday, Oxtodes 18, 3043
B Creceen: Geoowger Jotng
B Uva's Biridaday

]
B0 Doty B . faSelM [l aami)

Lisarh v/ Sam b Crafls
LT DoPH-1 P T |




Paper

Advantages Disadvantages

® Low up-front cost ® Error-prone

# No technical training Deciphering

® No batteries QA harder

® Paper doesn’t break # Can be slower in field

when you drop it ® Much slower in office

ZZZZZ

Ending Address:

Crawn | Candiian| Heode | Immodoia| SWe | Thae | IMersactaw | Smeing Duar | Car | Ciher voadw Cammans

[Trea] Speci | Chy | ¥ar |and | Twee | Franl | Griew | Selbacs] OB | Tre
ok | Tree? |Pened| we | Lostion |Crien | @ion | Disance| (zm), | Heign, | Damater (4| Prani ng | praning walt, | mzed | isinilit wad | sded?
s ta) +- ian | o Tree| (00 oL im) -Yan | required? | (et Lighting lins [ e

e, | hamed)




PDAs
Advantages Disadvantages
® Fast data collection % Up-front equipment
® Low error rate expense
® No data entry # Training required
required ? Require maintenance /
® Data transfer care

¢+ Charging batteries
# Units not protected from
elements
¢+ Water, dust, etc.

automated




Choosing a PDA

® Compatible only with Pocket PCs
¢+ Alternative OS (Palm, BlackBerry, Psion,

PocketLinux, etc.) are not compatible.

* Windows Mobile 2002 or 2003 operating

¢

systems (OS).
Mobile 5.0 operating systems

® Other considerations

¢

¢

¢

¢

<

Weatherized models

Back-up media slot

Protective slip covers or carrying cases
High capacity batteries

Cost ($200-400 or more)

(C—
DEOB)OO
“l




PDA-based Inventory with i-Tree Utility

® Two Interfaces

¢+ Desktop |
+ Pocket PC |
I

STRATUM/MCTI PDA Utility

STRATUM,/CTI
Tree Inventory PDA
Utility

* F
= S - 0 tree(s) on file
A cooperative initiative between: L Free
DAVEY
: r RESOURCE GRODP
= R e Check Config || Exit/Done
. ﬂlﬂ Nﬂtl()ﬂa.l STATTI.ISd: NDLRdEQLLIRE:E-::r Ifsu,f%?]EuE IN
1- I‘re e Arlmr Dmr Fﬂ“ndatlﬂnT (<) 200‘:5 i-Tree, All R‘;;hls Reserved
Yersion 20060223
® ﬁ
About i-Tree Configuration fm ‘
il
G

|: Import Field Data

Upload Data To i-Tree Grand Databasze

i-Tree Grand Database

Setup or Update Praject [nfarmation in Exit I

Yersion 20051231




Desktop Interface

STRATUM/MCTI PDA Utility

RESOURCE GROUP

A Neekdes o Ths Mo Theas Elabut Measdoass

The National

i-TI'ee Arbor Day Foundation'

(?) ﬁ\

About i-Tree Configuration

Upload Data To i-Tree Grand Database

i-Tree Grand Database

Setup or Update Project |nformation in I

Yersion 200651231

A cooperative initiative between:

i-Tree



PDA Interface

ot o< 4:29 i

STRATUM,/MCTI
Tree Inventory PDA
Utility

Log In

i_Tfee o et onrie

Add New Tree
Edit Tree
Clear ALL Data
Backup Data to SD Card
Check Config § Ezit/Done

STATUS: NOT REQUIRED LOGGED IM
Today is Wednesday, 3/15/ 2006
({c) 2005 i-Tree, All Rights Reserved
Yersion 20060223
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SIRATUM v 3.0

treet_lree Kasgu fralysisaloolior Uibar Eorest Managers

Center for Urban Forest Research
Pacific Southwest Research Station, USDA Forest Service
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STRATUM Climate Zones
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Making Use of Your
Results

The National '
Arbor Day Foundation® DAVEY%.
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Minneapolis Experience

® Minneapolis Evaluation Study
# Minneapolis Municipal Forest Assessment
# Midwest Community Tree Guide

® http://www.itreetools.org/resource learning _ce
nter/reports.html

® Other Regional Tree Guides and Municipal
Forest Reports

® http://www.fs.fed.us/psw/programs/cufr




Minneapolis Tree Advisory Commission

Annual Report

to the
Minneapolis Park & Recreation Board
Minneapolis City Council & Mayor
January 2006




Minneapolis Tree Advisory Commission

Created in October 2005
by the Minneapolis Park & Recreation Board

GOAL:
To enhance the _
Minneapolis Minneapolis los
urban forest & 1000
improve its long oL |
term health.

Introduction:
How We Got Here




I-Tree Pilot In Minneapolis

3/ Ahalysis &
ment Software

. . . *(‘ j:‘ o
Introduction: =4 EOUESIIDNSOrCERs

How We Got Here - ey PR% 2,
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The State of the Urban Forest

e Benefits
o ImPacts
e Threats

F
.-i

T

Recommendations

e Resources
e Policies

W% Minneapolis Tree e Qutreach
Advisory

Commission




The State of the
Minneapolis
Urban Forest




The Benefits of the urban Forest

Each year Minneapolis street trees provide:

> $6.8 million in energy savings
> $9.1 million in reduced storm water runoff

» $7.1 million increased property value
» Plus improvements to air quality

The State of the
*‘ Minneapolis
Urban Forest




i-Tree

~N

\

Minneapolis Urban Torest 5ummar9

Number of Trees

Tree Cover

Top 3 Species

% of Population <6” Dia.
Pollution Removal

Carbon Storage

Carbon Sequestration
Building Energy Savings
Avoidance Carbon Emissions
Structural (Appraised) Values

The National
Arbor Day Foundation’ DAVEY%

979.000 UFORE

26.4%

Green Ash, Amer. Elm, Boxelder
47.3%

423 tons/year ($1.9 million/year)
250,000 tons ($4.6 million)

8,900 tons/year ($164,000/year)
$216,000/year

$16,000

$756 million \/‘(

RESOURCE GROUP

A Tvsaiom o' Ther Disry T Knpoet Comains
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The IMpPACtS—why elms matter

507
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The IMpPACtS—why elms matter

LARGE TREES
= MOST BANG FOR BUCK

O Aesthetic/Other
O Stormwater

O Air Quality
OCO2

W Energy
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The State of the

* Minneapolis
Urban Forest

Lg. Med. Sm.
Deciduous Deciduous Deciduous




The IMPACLS of Dutch Elm Disease
Minneapolis has irretrievably lost:

> In2004: 10,153 elms
> |In 2005
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The State of the
Minneapolis
Urban Forest
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Major T hreats tolthe UrbBag Forest

A&

Disasters are looming

The State of the
*' Minneapolis

Urban Forest 'r e . S PO




Threats to Minneapolis Tree Population

e -

I Population at risk
—— Compensatory Value

:

N
S 8
Compensatory Value

Emerald Ash Borer




Major T hreats to the Urban Forest

Most Minneapolis trees are green ash!

Percentage by Tree Species

American elm

i-Iree

other species

Austriar‘rjr)? rh 0 f Uur

silver rmemsl&=—/

boxelder
blue spruce
Norway maple white mulberry

northern hackberry northern white cedar
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Resources

1. Fund Park Board Fo
to achieve:

v Timely removals & pruming. .o

‘—{ 1-" : ,q' = ;

v Stump removal _ ;@

v’ Tree planting S :"‘-"“‘Vf
2 R i '*J:“"‘H x

v Storm response Sl B

. . .'J

» L S8 s/
Minneapolis Tree Advisory / %
*- Commission < -

i —
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Resources

1. Fund Park Board Forestry
2. Invest In stewardship campaign

Minneapolis Tree Advisory
*- Commission
RECOMMENDATIONS




Policies
1. Adopt urban forestry standards:

v Incentives for developers

v Streetscape standards & spec’s
v’ Private arborist q jz

_ _ _ g 8 o o SIS R
Minneapolis Tree Advisory [/ PARR Y -
i o~ AT N
* Commission Y DE R T o |
/ ‘h . - Uglue .{ g
RECOMMENDATIONS ' Svu == “ .
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Policies

1. Adopt urban forestry standards
2. Integrate forestry in Comp Plan
3. Institute storm response plan

4. Initiate 50-year vision

Minneapolis Tree Advisory
*- Commission
RECOMMENDATIONS




Outreach

1. Launch Stewardship Campaign
v Inform constituents

v Promote part|C|pat|on




Outreach

1. Launch Ssewardship campaigr
v' Encourage tree plantlng throu@h




Outreach
1. Launch stewardship campaign.

2. Enhance 311 for trees.

e L n g, T TR
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Minneapolis Tree Advisery - | \F A
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CONCLUSIONS

The State of the Urban Forest

e Benefits
e Impacts
e Threats

Recommendations
e Resources

e Policies

e Qutreach

Minneapolis Tree
Advisory
Commission




Minnesota STATEWIDE i-Tree outreach
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On a hmurju_r scale, the USES study NESOTA

is scpas 2 (ramework Towegst-  important part of the urban infra

efit analyses of forestry efforts IN_ structure,” he says. "Engineers can RVATION
nlways tell you how many miles of
pad and the cost, Well, up until urban

forestry started 1o gather these figures,
it was hard to do. Now we have a little

Minneapolis and Le Center. Le Center
has calculated its 900 or so public trees
y save some S28,000 in energy expendi-
turdsgQd provide some 58,000 wo
storm-waleT T eticescach  better understanding of that value and
year, USES rescarchers found that nearly  how it fits into the picture.” @
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Questions?

In it's lifetime,
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