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Municipal Tree Care & Management in the U.S.
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United States and Scale (Regional Level)
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What's Your Urban Forest Like?
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Value of Money

® Nominal Dollars
1,800 - 1,697

51,600 -
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Year

CPI Adjustment
1974 to 2014 = 4.80
1986 to 2014 = 2.16

Nominal (historic) and Real (adjusted) Values




Value of Money

® Nominal Dollars m Real Dollars
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Conduct Tree Activities

2,500 - 4,999

5,000 - 9,999 |
10,000 - 24,999
25,000 - 49,999
50,000 - 99,999
100,000 - 249,999
250,000 - 500,000
500,000 - 1,000,000
Over 1,000,000

Population

Total, all cities G 86.0
0 20 40 60 80 100
Percent

Percentage of Who Said Yes




What's in your Wallet??

Training and Credentials




Baseline Indicator: What's in your Wallet??
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Community Tree Management Statements
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Figure 1-7. How strongly do you agree or disagree with these statements characterizing your community
and the management of trees? (n=633 to 641, SD=Strongly Disagree, D=Disagree, N=Neutral, A=Agree,
SA=Strongly Agree)

Strength with Agree and Disagree with Statement




How Many Decision Making Levels

2,500 - 4,999
5,000 - 9,999 |
10,000 - 24,999
25,000 - 49,999
50,000 - 99,999
100,000 - 249,999
250,000 - 500,000
500,000 - 1,000,000
Over 1,000,000

Total, all cities —4.1
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From the Field to the Highest Level



Municipal Department Responsible Public Trees
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# of Departments Associated With Tree Management



Municipal Department Responsible Public Trees

Departments Operate Common Goals & Objectives
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Systematic Management

100 -
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Baseline Indicators: Pruning Cycle
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Figure 7-3. What is your current pruning cycle, your desired cycle, and years of the current pruning cycle?
(current cycle n=227, desired cycle n=146)

Current, Desired, & Time Off Cycle




Just What are You Worth?

Compenson is Part of This Answer




Positions and Pay (Annual Earnings $’s)

National All Occupations (BLS) 47,230
Seasonal Worker 23,160
5 Laborer 36,558
:‘5 Clerical Support Office 39,236
n? Truck Driver 40,567
Equipment Operator 44 874
Arborist (pruning/trimming) 47,837
Working Foreman (Crew Chief) 2,483
|Urban Forestry Specialist/Inspect. 76,058
Other 54,809
Forestry Manager/City Forester 71,219
|

0 20,000 40,000 60,000 80,000
Annual Earnings ($'s)

What is the National Mean for All Occupations?



Positions and Starting Pay (Annual Base $'s)

m Working Forman
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Some Region Examples?



Just How Many Municipal Forestry Jobs

32,588 (+ 5,864) Full-Time Equivalents

Classification
Total, all cities
Population Group
2,500 - 4,999
5,000 - 9,999
10,000 - 24,999
25,000 - 49,999
50,000 - 99,999
100,000 - 249,999
250,000 - 500,000
500,000 - 1,000,000
Over 1,000,000

Population

(n)
7,478

2,344
1,883
1,750
/86
442
200
4]
23

Full-Time Equivalents

Sampled
(n) Mean Total
508 4.36x 32,588
47 331 0.60 7,756
35 3.10 0.61 5,836
4] 470 0.76 8,233
121 525 0.50 4,127
146 627 053 2,770
87 11.78 1.27 2,356
20 1828 4.23 749
? 1822 210 419
2 3800 170 342

Cl 95%
5,864

2,758

2,253

2,609
/71
460
501
351
100
353

Total Employees

Sampled Cl
(n) Mean Total 95%
614 6.60 * 49,362 9,675
65 490 059 11,486 2,712
46 510 0.56 9,603 2,068
49 700 081 12,250 2,780
156 830 049 6,524 /756
173 210 0.63 4022 547
?1 1450 1.45 2,900 572
21 21.40 4.19 877 347

10 12.00 2.99 437 143
3 140.30 97.24 1,263 2,018

First time this has been estimated?




Municipal Budgets

How much money is needed?
What's the best comparison method?

What's ?

How Much is Needed?



Municipal Budgets
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Figure 2-4. Percent forestry budget of the total municipal budget. (n=463)

Percent Tree Budget of Municipal Budget




Municipal Budgets
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Figure 2-5. Per capita forestry budget. (n=477)

Per Capita Tree Budget



| Budgets
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EAB-Induced Ash Mortality SE Michigan
Exponential Increase in Ash Mortality (> 4 inch dbh)

Solid line: direct measurements

o
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Dotted line: inferred from dendrochronology data
confirming EAB-induced ash mortality from 1994 -
2004
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The outcome of doing nothing (Image by Dan Herms)




Net Benefit of EAB Management

Nursery Maint. & %%

Tree Repair 'Y
Office Expense
Inventory

Plant Health Care

Employee Training
Other §

Storm Work

Administration
Supervision
Tree Planting

e Activity

» EAB + States
m EAB- States

Percent of Budget Spent on Activity

3.5
2 5 1c O
7.0
6.0
=i 8.4
1.5
— 14.8
134
275 <.001
17.4
= 30.4 <001
5 10 15 20 T i "

EAB Management Works, If you like it or not EAB will costs S




Municipal Budgets
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Municipal Budgets
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Table 7. Estimated willingness-to-pay (WTP) as derived from the MLE

estimation, including conditional WTP for each categorical variable

(community size/locadon and demographic categories) and overall
WTP across all respondents.

Estimated Standard
Variable WTP ($) Estimate error
< Community
« <5000 7.90 38.9 36.7
\ 5001 1o 10 000 8.21 —38.6 36.7
10 001 o 20 000 12.17 —34.7 36.6
20001 w 50 000 4.07 —42.8 36.7
50001 w 150 000 11.53 —353 36.5
150 001 o 250 000 14.42 —-324 36.5
St Louis suburbs 14.94 -31.9 36.5
Kansas City suburbs 11.94 —34.9 36.6
St Louis 16.83 —-209 36.6
0‘ Kansas City 15.99 —30.8 36.6
= { . Gender
SN ! Make 10.14 -32 2.2
\0‘3 Female 13.37 — —
‘b Age

Under 20 22.23 31.0 18.8
20 to 35 14.60 234 33
36 10 50 12.40 21.2 3.7
51 o 63 11.14 19.9 2.7
Over 635 9.36 18.1 29

Education
Grade school —5.78 -1.9 36.9
Some high school 5.14 9.0 36.3
High school 4.29 8.2 36.2
Some college 12.74 16.6 36.2
College 13.47 17.4 36.3
Graduate /professional 19.28 232 36.4

Income

under 520 000 1.33 2.6 4.4
$20 000 to 540 000 11.91 13.2 4.3
540 001 to $60 000 14.20 15.5 4.7
$60 001 to $80 000 18.16 19.4 53
$80 001 to $100 000 18.29 19.6 59
Income — over $100 000 20.89 222 59

Overall WTP 11.56 80.9 13.2




Where Does the Money Go?

Stump  Watering, Storm Work,
Removal, 3.4% 3.3% Other < 3%
3.6% 13.1%
Administrative,
6.6% Other 2
o Employee Training 1.8
SUDEWJS'OnJ Inventory & Analysis 1.8
8.0% Plant Health Care 15
Tree Pruning, Safety Training 1.3
24.5% Office Expenses 1.2
Public Education 11
i Fertilization 0.9
ree :

Removal, Tree Repalr_ 0.9
23 3% Nursery Maintenance 05

Total of Other < 3%  13.1

Figure 5. Percent allocation of tree care budget by activity area. (n=268)

The Big Three (Planting, Pruning, Removal) & More



Where Does the Money Go?

100 - _
90 - ® Planting
30 - ® Pruning

70 - = Removal

Percent

Midwest Northeast South West Total
Region

The Big Three (Planting, Pruning, Removal) by Region



Who Does the Work?

Volunteer
5%

Allocation percentage total work



Who Does the Work?
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How Common are Contractors Hired?



Who Does the Work?

40 m Percent of Budget 39 1
| Spent on Contracting
35
o 30 -
c
g 25 912 23.0 22.5 21.1
o 20 -
o
15 -
10 -
5 _|
O I I [ [ [
1974 1980 1986 1993 2014
Year

A Short Form Story



Cost to Remove Urban Trees and Stumps

700 -

m City Staff Results from 2014 Municipal Tree
600 - Care and Management (n=48 to 121)
m Contractor 956

500 -

400 -

300 -

Cost Per Tree (9$)

174

200 -

100 -

O _

Tree Removal Stump Removal

Cost for Activity Per Tree



Should | Contract or Should | In-house

.| =nnouse 1980 Costs (In 2014 Real §'s)
700 4 m Contract

2 600 -

& 500 -

900 2 o1 400 -
goo | =hhouse 2014 Costs 300 -

700 - m Contract i
600 - 200 109109
500 - 100 ‘ 32 49
400 - 0 - — ol
300 - Triming Planting Tree Stump Spraying
200 | 139%8 V7 174 Removal ~ Removal
100 — J Tree Activity

0 _

Cost ($)

900 -
& © o@ o@ &9 & 8 goo | "In-house 1986 Costs (In 2014 Real $'s)
<& Q® Qg,@ ng(\ @fz}@' &@@ c}@rb 200 m Contract
%) ) < i
o 6\"'6@ S & Z 600 -
Tree Activity S 500 -
400 -
300 -
0 - .
Triming Planting Tree Stump Spraying
Removal Removal
Tree Activity

Yup, Depends, What's Your Question




Who Does the Work?
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A Volunteer Story




Who Does the Work?

d 345,466 (195,754 SEM) people volunteered
d 1,484,204 (665,460) hours with tree activities
J 714 (320 SEM) FTE’s (2080 hour base year)

1 $35 million volunteer impact ($23.56 per hour)

A Volunteer Story



Likely Reason Volunteers Included

Variable Estimate P value Odds

Ratio

Adequate Budget -0.6736 0.016 0.51
Percapita Spending -1.2482 <0.0001 0.29

A Volunteer Story



Likely Reason Volunteers Included

Table 3. The comparison of community sustainability index scores in locations
without volunteer and those with volunteers.

Without With Volunteers

Volunteers
Index Score Mean (SEM) Mean (SEM) F-statistic P-value
FEELIEE 20.99 (0.44) 21.91 (0.28) 3.364 Dbl
Management
Community 14.60 (0.37) 16.35 (0.23) 17.652 0.000
Framework
Vegetation

7.13 (0.16) 7.81(0.13) 6.376 0.012

Resource

Composite
Score

A Volunteer Story



Arb ural Arboricultural Journal
lnurna!

The International Journal of Urban Forestry

ISSM: 0307-1375 (Print) 2168-1074 {Online) Journal homepage: http://www.tandfonline.com/loi/tarb20

Municipal tree risk assessment in the United

States: Findings from a comprehensive survey of
urban forest management

Andrew K. Koeser, Richard J. Hauer, Jason W. Miesbauer & Ward Peterson
Table 3. Final logistic regression model variables.

95% CI 95% (I

Variable Coefficient Standard error p-value Odds ratio lower upper
Intercept —.981 204 <.001 — - —

ISA certified arborist — yes 567 219 010 1.762 1.146 2.709
Strategic plan — yes 624 202 002 1.866 1.255 2.772
Updated inventory — yes 820 215 <.001 2.270 1.492 3.463

Notes: Model was simplified to only include factors associated with communities that regularly conduct risk
management as part of their urban forestry operations. Data only include long-form respondents (n = 513).



Falling Tree Hits Boy Outside School Amid High Winds in
Ohio

Witnesses say an 11-year-old boy walking outside an elementary school was hit by a falling tree that apparently was downed by high

winds that swept across northern Ohio.

| March 9, 2017, at 6:55 a.m.

AP

ELYRIA, Ohio (AP) — Witnesses say an 11-year-old boy walking outside an elementary
school was hit by a falling tree that apparently was downed by high winds that swept
across northern Ohio.

His family tells The Chronicle-Telegram (http://bit.ly/2mmonJ3 ) in Elyria (eh-LEER-ee-uh)
that he was treated for a concussion after the tree fell Wednesday outside Ely Elementary
School.

Students who witnessed the scene reported that there were wind gusts as the tree
snapped, and screaming students ran away in different directions. The boy got caught
under the tree and was later taken to a hospital.

A district spokeswoman says the tree showed no obvious sign of rot or decay and

appeared to have been snapped at the trunk by the high winds.
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Why Do We Write Standards?
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Standards of Work and Practice
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Commonality of Incorporation into Tree Management Procedures



Standards of Work and Practice

100 - ===Require use of
ANSI Z60.1
80 - standards
= Requi f
) ===Require use o
@ 60 ANSI Z133.1
- tandards
Q ) S
o 40
«===Require use of
20 - ANSI A300
oTTEee- tandard
- ~ standards
O |\ — |’ | T | T | s—-|'—-_|
O O 0 0 ® ® O O O == oHiring preference
) ) &) &) &) &) Q Q Q :
b? 0_& ‘1,& @?’ Q)o_)(ﬂb @(P QQQ QQ9 QQ9 given to ISA
Q' O - 2 A R RN Certified Arborists
S F LSO N
V' 07 ¥ > iy
S AR LN S S © == «Hiring preference
NV S given to TCIA
Population Accredited
companies

Use with Hiring Contractors



Municipal Forestry Disposal of Removed Trees

Burned in open h 5.3 A community may do one or

- more of these options (N=643)
Sale of round wood B 56

(e.g., sawlogs, pulp, veneer)
Other [N 7.2

Made into furniture/flooring/art N 8.6

Biofuel for energy [N 12.0

Processed into lumber

Firewood

Mulch 83.5

0 10 20 30 40 50 60 70 80 90 100
Percent

Results from a 2014 National Survey



Tree Divers_if;y and Scale Landscape Level

-Landscape Level to Lacal Level




Tree Diversity and Scale (Landscape Level)

All Regions
Species % Freq
Acer platanoides

Fraxinus pennsylvanica =
Gleditsia triacanthos 1 1 5 SpeCIes
Acer saccharinum
Acer rubrum
Quercus virginiana 71 Genera
Acer saccharum

Pyrus calleryana
Liguidambar styraciflua i
Tilia cordata 32 Famllles
Platanus x acerifolia
Celtis occidentalis
Ulmus pumila

Lagerstroemia indica

Quercus palustris

The entire U.S. urban forest is diverse




Midwest Region
Species

Acer platanoides
Acer saccharinum
Fraxinus pennsylvanica
Gleditsia triacanthos
Acer rubrum

Acer saccharum
Tilia cordata

Celtis occidentalis
Quercus palustris
Fraxinus americana

West Region
Species

Acer platanoides
Fraxinus pennsylvanica
Liquidambar styraciflua
Ulmus pumila

Acer rubrum
Platanus x acerifolia
Pistacia chinensis
Magnolia grandiflora
Gleditsia triacanthos
Lagerstroemia indica

Okay maybe a few minor diversity concerns

% Freq

e (el
N w N ©

% Freq

Tree Diversity and Scale (Regional Level)

Northeast Region
Species

Acer platanoides
Gleditsia triacanthos
Acer rubrum

Acer saccharum
Tilia cordata
Platanus x acerifolia
Pyrus calleryana
Quercus rubra
Fraxinus pennsylvanica

Acer saccharinum
South Region

Species
Quercus virginiana
Acer rubrum

Sabal palmetto
Lagerstroemia indica
Acer saccharum
Celtis occidentalis
Pyrus calleryana
Ulmus crassifolia
Quercus phellos
Acer saccharinum

% Freq
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% Freq

&~ 0o
N



Tree Diversity and Scale (Local Level)

Midwest Region

Species Places (n) % Freq
Acer platanoides 34
Fraxinus pennsylvanica 31
Acer saccharinum 37
Acer rubrum 25
Quercus palustris 7
Gleditsia triacanthos 48
Ulmus americana 7
Picea pungens 7
Acer x freemanii 7
Pyrus calleryana 6
Acer saccharum 17
Fraxinus americana 9
Tilia cordata 11
Celtis occidentalis 12
Quercus rubra )

Diversity if a city has this tree species (% of total)

SEM
1.6
1.6
1.8
1.3
2.0
0.6
2.1
1.4
1.6
1.1
0.7
0.7
1.0
1.0
0.5



Tree Diversity and Scale (Local Scale)

Sixth most common h4.3
Fifth most common _l 5.1
Fourth most common _ 6.3
Third most common 8.5
Second most common _-13.4
Most common _-23.7
Total top six __61.3

0 20 40 60 80 100
Percent of Total Tree Population

Dominance by the top 6 species in a community



Tree Inventory

Potential debris volume h 6
Other __ 15
Tree risk assessment __ 51
Insect/disease problems __ 55
Tree removal __ 70
Tree planting locations __ 77
Tree condition __ 88

Tree diameter 89

s —

0 20 40 60 80 100
Percent

What Data is Collected

Activity




Tree Inventory

Assessing canopy cover change h
between time periods

Policy and ordinance development

Tree pruning for height clearance .

(street/sidewalk)

Communicating tree benefits to N

community

Scheduling tree pruning S

Removal of trees exceeding acceptable
risk rating

Activity

0 20 40 60 80 100
Percent

What They are Used For




Urban Forestry Program Models

Tree City USA
USDA-FS CARS
SMA Accredited UF Programs
Clark & Matheny 1997 Model



Tree City USA Standards

B Standard1l Tree Board or Department

B Standard2 Tree Care Ordinance TREE CITY USA

B Standard3 Budget > $2 Per Capita Annually

standard4 Arbor Day Observance & Proclamation

Meet these four and your in



Tree City USA Standards
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Tree City USA Standards
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Community Accomplishment Reporting System (CARS)

Community Accomplishments Reporting System for Urban & Community Forestry Program

You are here: National

National FY2014 Summary

Category Measure Result

OUTCOMES —

1. Percent of population living in communities mamaging programs to plant, protect and maintain their urban and 47 37%
community trees and forests.

2.

Percent of population living in communities developing programs and/or activities to plant, protect and maintain
their urban and community trees and forests.,

Our Results: 47.9%

Ry

'TMENT OF AGRICUY,

Meet these four and your in



Clark & Matheny Model

Urban Forest Resource Sustainability

T

Vegetation Resource Community Framework Resource Management
(Ecology) (Socjology) (Economic)
I
Canopy Cover: achieve climate appropriate tree Public Agency Cooperation: City departments City-wide management plan: Develop and
cover, community-wide operate with common goals and objectives (G&0) implement management plan for trees
o . T A Private Landowner Involvement: Large private Funding: Develop and maintain adequate funding to
Age distribution: Provide uneven age distribution e ] EUNING. Levelop q g
g landowners embrace city wide G&O's implement city-wide management plan
— ; ? ——— Green Industry Cooperation : Green industry Staffing: Employ and train adequate staff to
Species Mix: Provide for species diversity operates with a high professional standards implement city-wide management plan
T Neighborhood action : At the neighborhood level, Assessment Tools: Methods to collect routine
Native vegetation: Preserve and manage citizens understand and participate UFM information to manage community forest
biodiversity T T
Citizen — Government interaction: Al Protection of Existing Trees: Conserve existing
constituencies interact to benefit the urban forest resources, planted and natural
General Awareness of Trees as a Community Species and Site Selection: Guidelines and
Resource: Public understands the value of trees specification for species selection and use
Regional Cooperation : Provide for cooperation and Standards for Tree Care: Adopt and adhere to
interaction among groups professional standards
T PR Citizen Safety : Public safety with respect to trees

A total of 20 to evaluate urban forestry




Clark & Matheny Model

Criteria Performance indicators Key Objective
Low Moderate Good Optimal

Points >>> 1 2 3 4

A total of 20 to evaluate urban forestry



Clark & Matheny Model
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A total of 20 to evaluate urban forestry




Clark & Matheny Model

Resource Management .
Community Framework

Citizen safety
Citywide tree management plan
Standards for tree care

1.85
1.97

Citizen-Government-Business..

Private/Institutional Landholders

S Funding 5 Neighborhood Action 213
_g Protection existing trees © . .
S i o Public Agency Cooperation 2.33
£ Recycling °
Assessment tools = Regional cooperation 2.41
Species and site selection Green Industry Cooperation 2.51
Staffing , Awareness of Trees as a.. 2.61
4 i ; ; :
Ranking .
Ranking
Vegetation Resource
Species distribution h 1.77
§ i
_8 Age distribution - 1.81
E
Canopy cover _2.12
1 2 3 4

Ranking

A total of 20 to evaluate urban forestry




Our Gas Gauge on Sunday

Gary and Rich’s Big Adventure




It's the Economy, Stupid

National Economic Dashboard
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TREE FUND

Cultivating Innovation

Healthy trees are rooted in research!

Learn more at treefund.org

Special thanks to webinar host Alabama Cooperative Extension System (ACES)




