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Cities Without Trees




Cities With Trees
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for Concern?

Value goes down




Today

e Value of urban
trees from a
research
perspective.

e What you can do.

e |-Tree and
STRATUM.




Tree Quiz
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Tree Quiz

Bradford Pear Tree Quiz
O years old
9 inch dbh
28 ft. tall

19 ft. spread

Bradford Pear
3 years ol
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-t spread
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Number of leaves 88,908 Tatalleafarea (50 k

Total leaf area 3,846 sq ft Fresh weghtof aves (b) e 280
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H,O retainment capacity 55 g




Center for

Urban Forest Research

USDA Forest Service

PSW Research Station
Davis, CA

To demonstrate new

ways that trees add
value - quality of life -
to communities.

We convert research
results into financial
terms to stimulate
community

Investment In trees.




Areas of Research

Investment Value
Benefits and Costs

Energy Conservation

Air Quality
Improvement

Reducing Runoff
FireWise Landscapes
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Today

e Value of urban
trees from a
research
perspective.

e What you can do.

e I-Tree and
STRATUM.




-

~ Function

e
O
©
O
S
o
o
<
[
&
2
C
o

E




Benefit-Cost Modeling




Reference City Research

Collected data -
Albuguerque park/street
trees

Analyzed growth rates
and dimensions

Estimated magnitude of
annual benefits

Priced benefits

Priced tree care costs

_ Interior West region
| o] B 0 ] Sl B0
-_—

Calculated net annual
benefits, benefit-cost
ratios
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Tree Guide

Interior West
Community

ree Guide

Benefits, Costs, and Strategic Planting

e 1000’s of communities

e Contents

— Regional Benefits And Costs
Calculated

— Examples of Estimating
Benefits And Costs Of Tree
Planting Projects

— Guidelines For Selecting
And Placing Trees

e Interior West Tree Guide

— rschneider@fs.fed.us
— (970) 498-1392




City Tree Survey

e Stratified random sample

— Predominant species
» 22 species representing ~75% of forest

— 35 - 70 trees per species
— Minimum 40 year age range




Fit Curves for Growth

SPECIES: Littleleaf Linden
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Reporting Results

e For “typical” large,
medium, small, and
conifer tree.

White ash
Honeylocust
Goldenrain tree
Ponderosa pine

Dimensions at
maturity differentiate
tree size.

For public
(street/park) and
private property

west).




l —¢— Goldenrain tree Honeylocust White ash Ponderosa pine
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Research Process

Value Analysis

Pricing Benefits

e Albg. market prices -
($0.078/kWh, $1.10/therm)

Carbon trading credits - CO,
($6.68/ton)

Damage value and control cost
of emissions — air pollutants
(Wang & Santini)

Retention/detention costs —
stormwater runoff ($0.005/gal)

Median sale price - residential
property = $145,000




Research Process

Value Analysis

Calculating Costs

Surveyed 9 commercial and
municipal arborists:

Planting

Pruning

Removal and disposal
Pest and disease control
Irrigation

Infrastructure

Leaf litter cleanup
Liability

Administration




Average Annual Street Tree
Management Costs ($20/tree)




Research Process

Value Analysis

Calculating Net
Benefits

Benefits minus CostsY,




Trees Improve the Environment




Conserving Energy

Energy Savings Reduce
Power Plant Emissions

Wind Speed Reduction
¢ Reduces Air Infiltration

Transpiration by Trees
in the Aggregate
Cools the Air
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Reduces Irradiance
on Buildings

Shading Paved Surfaces
Reduces Urban Heat Island
Effect and Ozone Formation




Conserving Cooling Energy

West Is the best
South solar access
Shade heat sinks

Increase canopy
citywide to reduce
heat i1sland




Solar-Friendly Trees

Open winter crown,
dense summer shade

Foliage early to drop,
late to leaf-out

Examples:

— Maples, Hackberry,
Coffeetree,
Honeylocust,
Pagodatree, Crabapple




Conserving Heating Energy

e Windbreaks (25-
50 ft from
building)

— Longer than
building

— Perpendicular to
wind

— Multi-row Iif space




Conserving Energy

White ash, 20 years (23-
ft tall), West

Save 11% of annual AC
costs (232 kWh, $18/yr)

Save 0.7% of winter
heating costs ($3)

$21/yr total savings

_ Save Dollars With Sha#




Reducing Atmospheric Carbon
Dioxide

Trees Save Energy for Cooling,
Theraby Reducing COy Emissions
from Power Plants

C0. iz Released
Via Tree Care
C0: iz Feoleased Activitios
Via Decomposition i
ol Dead Wood
and Mulch




Reducing Atmospheric Carbon Dioxide

Carbon Dioxide Reduction

Increase tree stocking "= Through Urban Forestry

Guidelines for Professional and Volunteer Tree Plonters
RVES

Create diverse
habitats

Select well-adapted,
long-lived trees

L ocate to maximize
energy savings
Utilize removed trees

— Wood products
— Bioenergy




Reducing CO,

e White ash, 20 years,
Opposite west wall
— Total Net = 634 Ib
— Total Value = $2.12




Reducing Stormwater Runoff

Precipitation

Canopy Interception
and Evaporation
Transpiration

Impervious F - s,
Surface T o Pervious
: j Surface

Moisture, Increasing
Runoff Storage
Infiltration Potential

‘ F Roots Take Up Soil
‘I - -




Reducing Stormwater Runoff

 \Watershed benefits can
exceed irrigation costs

e Water quality benefit can
exceed flood control
benefit

e To maximize interception:

Large leaf and stem surface
areas

Coarse textured surfaces

Match foliation period to
rainfall pattern




Reducing Runoff

e White ash, 20 years
— Intercepted = 638 gal
— Value = $3.19




Improving Air Quality

e Ozone: 160 million
people

e Particulates: 100
million people

Ground-Level Ozone Formation

+ VOC+ NOx = OZéne o




Improving Air Quality

Shade on Paved Oxygen and Volatile Organic Compounds

Siiflaces and Parked Caré Released Through the Leaves

Reduces Evaporative Hydrocarbon
Emissions and Ozone Formation

Gaseous Pollutants
Absorbed Through Leaf
Stomates and Lenticels

[ Small Particles
w | Adhere to Surfaces




Improving Air Quality

Plant tolerant species
— Not ash, Austrian pine

Conifers

Hairy plant parts, long
petioles
— Oak, birch, sumac, maple, ash

Locate close to and downwind
of source, plant multiple rows

Sustain large, healthy trees
Shade parked cars




Improving Air Quality
Parking Lots

Lots 3 F degrees cooler
Cabin 40-50 degrees O -
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Improving Air Quality

e White ash, 20 years,
Facing West-Wall (lbs)
- NO2 = 1.06, $0.65
- SO2 =0.87, $1.23
-~ PM10 = 0.45, $0.51
— Ozone = 0.52, $0.32
— VOCs = 0.16, $0.59
— BVOCs = 0.0, $0
— Net Value = 3.06, $3.30




Others Things Trees Do




Trees. Vital to Human Health.

Tree-filled neighborhoods:

. Lower levels of
domestic violence

. Are safer and more
sociable

Tree-filled landscapes reduce
stress

Trees decrease need for
medication and speed
recovery times




Trees Sell Houses (At hlgher prices.)

e Each large front yard tree adds
1% to sales price

e Large specimen trees can add
10%, or more, to property values.




Trees Mean Better Business.
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In tree-lined commercial districts...

e More frequent shopping

e Longer shopping trips

e Shoppers spend more for parking

e Shoppers spend 12% more for goods




Trees Improve Pavement
Performance.

More shade means more

time between repaving.

20% shade improves

pavement condition by 11%.
60% savings for resurfacing
In 30 years




Aesthetic and Other Benefits

e White ash, 20 years
- $23




' Benefits in Interior West
White Ash, West Yard

20 25
Year after planting

@ Energy m Carbon O Air Quality O Storm Runoff m Aesthetic/Other




Total
Costs

Total
Benefits

Total Net
Benefits

$2.31 WE$55.19 SP5S

$15.31 $31.27 $52.57

$13.01 $26.08 $46.82




Albuquerque Benefit-Cost
Summary

e $1.31 in benefits for every $1 spent
— 21,500 trees
— $429,000 expenditures
— $561,000 benefits

e Net annual benefit = $132,000
— $6/tree, $0.27/capita

Ft Collins Cheenne Bismarck Berkele Glendale Minneaolis Boulder
Total benefits 2,170,799 686,029 979,094 3,247,545 665,856 24,934,226 2,740,907

Total costs -997,638 -327,897 -316,640 -2,372,000 -276,436 -9,209,041 -752,606
Net benefits 1,173,161 358,133 662,454 875,545 389,421 15,725,185 1,988,301
Benefit-cost ratio 2.18 2.09 3.09 1.37 2.41 2.71 3.64




e Value of urban
trees from a
research
perspective.

e What you can do.

e I-Tree and
STRATUM.




Maintain Existing Trees




Plant More Trees




Plant Larger Growing Trees




Make More Space For Trees




e Value of urban
trees from a
research
perspective.

e What you can do.

e |-Tree and
STRATUM.




I-Tree & STRATUM

Greg McPherson

USDA Forest Service

Center for Urban Forest Research
Davis, CA

i-Iree

Utah Green Conference
Sandy, Utah Jan. 28, 2008

;. DAVEY ‘¥




Common Goal

“To Improve the condition and extent
of the urban and community forest”




| I %
Public/Private Partnership

# USDA Forest Service

v"Research and Development
v'State and Private Forestry

® Davey Tree Expert Co. DAVEY

# National Arbor Day Foundation € sorbay¥oundation

# Society of Municipal Arborists



Pulling it Together

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

# Credible, USDA FS
_ peer-reviewed tools
you can trust

Public Domain
el Software

s ® Accessible

LAl fure b0 regisler and be pul on
s wmiling IFEL

dASLCSSNE .'Il'ili I'I‘i.ll‘i.!_'.':l" =
Community Forests

Ahwonn §-Tinew

(Y oy
.: ﬁ ?

“ . ® Technical Support
# Training Workshops

Fimidl out mare ==
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What's Included?

® Two urban forest assessment tools:

v Assessing street tree populations

v Assessing urban ecosystems
® Multiple Utilities:

v'Data collection & transfer
v’ Inventory management

v’ Storm damage assessment




i-lree

Assessing Street Tree Populations

STRATUM assesses:
v Structure
v Function
®m Energy
m Air pollution
B Stormwater
m Carbon
®m Property Value
v Value
v"Management needs

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 assesses:

v’ Structure

v'Function
® Energy
m Air pollution
m Carbon

v'Value

v"Management
m Health
m Pest impacts




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
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How do | get I-Tree?

i-[ree

b g Visit:http://vW\AN.itreetools.orq
v'Install CD will be mailed

v'Sign up for e-mail newslette iTree \

# Telephone & on-line support s e /f\\ aSJ;’;’;ﬁ];";nd

| managing

availlable. | '“ Conmny |

¢ Workshops \ / Forsts

# User Forum for feedback




I-Tree

PDA to Desktop
— Data Transfer

Fie  Ahoan
STRATUMI/MCTI PDA Utility
A cooperative inifiative bameh ST R T U M
% n RESONAEE GRINP '
The ['\Hl:lfmai
I-lree Arbor Day Foundation®
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Fle Input Report Took Help

oWl

Publc | Prvate | a1 |
W4 r Mg -M

= Species
™ Zone
" Tiee Typa

| = Davis, CA

Relative Age Distribution of Top 10 Public Tree Species (%)

BLondon planetree
B Chinese pistache
O Chinese hackberry
O Crapemyrtle

W Chinese {allow

B Callery pear Bradford'
| Hind walnut
OMoraine ash

m Raywood ash
m.Japanese zelkova
O Citywide total
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STES

¥ Species

© Zone
I TresTipe

L

Davis, CA

Total Annual Benefits, Net Benefits, and Costs for Public Trees I

17672006

Benefits

Total (5) Standard Error

Sitree Standard Error

Sleapita Standard Error

Energy
o2

Air Quuality
Stormwatcr

Acsthetic/Other

313,980 (=14,065)
29,033 (£1.301)

300,944 (+13,484)
105,520 (24,728)

1,703,082 (+76,311)

13.32 (=.6)
1.23 {£.06)
12,77 {£.57)
4.48 (=.2)
T2.28 (£3.24)

4.89 (£,22)
0,45 (£.02)
4.69 (£.21)
1.64 (£.07)

26,52 (£1.19)

Total Benefits

2ASTA6E (£109.8589)

104,08 (=4.66)

3819 (=1.71)

Cosls
Contract Pruning
Tree & Stump
Pest Management
Irngation
Inspection/Servic
Planting
Administration
Litter Clean-up
Infrastracture
Liabality/Claims
Other Costs

281,500
31.500
32.250

000
22500
36,000
78,750

6,317
24818
21447

]

11.95
1.34
1.37
038
0.95
1.53
iy
0,27
1.08
(.95
0.0

438
(.49
0,50
(.14
.35
0.56
1.23
010
0.39
0.35
(.00

Total Costs

345,082

23.13

49

Metl Benclits
Benefit-cost ratio

1.907.386 (£109,889)
450 (2.2)

BOL95 (£4.66)

20.70 (£1.71)

[Current Page Ma: 1

[Total Page No: 1

[Zoom Factor Page Width
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Who will use I-Tree?

i-lree

. =
£
£
£
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I-Tree In use:

% State-wide projects (Idaho; lllinois)
# Municipal projects (NY City; Casper, WY)
# Non-profits (Tree People; Trees Forever)

September, 2006

TREES FOREVER

Home About Trees What We Do Hews & Materizls T -londar

Trees Forever

Volunteer
Opportunities

[B] itree The i-Tree Project, being conducted by Sunny
McDonald will be responsible for taking a baseline september 25, i-Tree,
street tree inventory from a sampling of neighborhoods cedar Rapids, IA
across Cedar Rapids. The project officially begins an

September 25, and runs through October 21, in Cedar ;Z'::;":?LH' SPLASH,
Rapids, A

News at Trees Forever, The i-Tree Project

Septermber 2, 2006
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Minneapolis Pilot Project

® I-Tree software
tested using
volunteers

® Professionals
collected
information along [
with volunteers

i-Iree




I
Training Components

# Classroom Tree ID
® Outdoor Tree ID

® Tree
Characteristics

# Measurement

# Software/PDA
Operation
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Summary

# Using volunteers
can be successful,
evaluate If it is the
right choice for
your community.

i-Iree




i-Tree: Demonstrating That Trees Pay
Us Back!

® Trees are assets,
management adds
value by increasing
return on
Investment




Minneapolis Tree Advisory Commission

Annual Report

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




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

T el @@@_ L

\J S\
The State of the
Minneapolis
Urban Forest
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The IMpPactS—why elms matter

50
45
40 |
35

30
% of species 25 -

20 -
15
10
5
0]
©

o

DBH Class (inches)

)
|

— G,ﬁmgel‘([r):can elm
== Sugar le
— =" Ame itan passwood
- Honeylocust
Silver maple
—~——9¥ Northern hackberry
Littleleaf linden
= Norway maple
»° Green ash
Ideal

Citywide total




The IMpPactS—why elms matter

LARGE TREES
= MOST BANG FOR BUCK
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The State of the

* Minneapolis

Urban Forest |_-g- I\/_Ied. S_m.
Deciduous Deciduous Deciduous

O Aesthetic/Other
O Stormwater

O Air Quality
OCO2

W Energy




Resources

1. Fund Park Board Fo
to achieve:

.' il
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e T
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v Timely removals & pra ?;rl

v Stump removal
v Tree planting

Minneapolis Tree Advisory
* Commission

RECOMMENDATIONS




CONCLUSIONS

The State of the Urban Forest

e Benefits
e Impacts
e Threats

Recommendations
e Resources

e Policies

e Qutreach

Minneapolis Tree
Advisory
Commission




How |-Tree makes a dlffere,gg
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Annual $ beneflts of street trees
Total $ value @f urban, forest*

Quantity/ & costiof malnten@n@
Economlc Iossegfrom B)=b) now

High % &ivalue ofitrees threatened £
Costs of deférred vigilance, &8 = 2

.f.. Mlnneapolls Tree
S @ Adti ory
oo Com ISsion
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Questions?

# Visit: http://www.fs.fed.us/psw/programs/cufr

I-Tree

# Get our e-mail news: http://www.treelink.ora/ufr/

® hittp://www.itreetools.org




