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URBAN FORESTS
composition

effects

MANAGEMENT
comrmmunity-based

improved approaches

UNRI RESOURCES
ask a question

collaborators/partners
unti contacts

other unri resources

LEARNING
web-based

other tools

UNRI
about the institute

our vision

our goals

URBAN NATURAL RESOURCES INSTITUTE

Providing Science
to Promote Urban
& Community
Natural Resources
Stewardship

WHAT WE DO

The Urban Natural Resources Institute
{UNRI) is a science-based source for
information and answers to questions
on urban natural resources
stewardship.

=>> Learn more

PUBLIC AWARENESS

& goal of the Institute is to strengthen
public awareness of activities related to
urban natural resources research and
management.

== Learn more

COLLABORATORS

The Institute consists of Forest Service
scientists, conducting science-based
research on urban natural resource
issues across the country.

=> Learn more

HOW CAN WE HELP YOU?

The Institute's scientific resources are
available to you. 4sk a question of our
researchers and we will work to get you
the latest answers and solutions.

== Learn more

www.unri.org
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Urban Land (1990-2000)

State

RI
NJ
CT
MA
DE
MD
FL
NC
PA
GA
Us48
US50

Urban (1990)
(km*) (%)
862 30.2
6,280 31.2
3,947 30.6
6,218 29.2
572 10.9
3,873 14.3
12,518 8.3
6,573 5.0
8,803 7.5
6,888 4.5
194908 2.5
196,164 2.1

Urban (2000)
(km*) (%)
1,026 35.9
7,304 36.2
4,591 35.5
7,273 34.2
787 15.0
4,680 17.3
16,260  10.8
9,219 7.1
11,048 9.4
9,700 6.4
239,742 3.1
241,336 2.6

Growth (1990-2000)

(km?)
164
1,024
643
1,055
215
807
3,742
2,645
2,245
2,812
44,833
45,173

(%)
5.7
5.1
5.0
5.0
4.1
3.0
2.5
2.0
1.9
1.8
0.6
0.5

oy
Urban Area
Rank (2000)
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National average percent increase in urban land within

counties (1990-2000) by percent urban land in 1990

10

Average % urban growth (1990-2000)

0-1

1-2

2-3

3-4

4-5

56 6-7 7-8 89 910 10-15 15-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90+
% of county classified as urban (1990)
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Percent Urban (lower 48 states)

Percent Urban
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Year
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Urban Growth (lower 48 states)

¢ 1990 — 2000: about the area of
Vermont and New Hampshire
combined

e 2000 -~ 2050: Iargcr than Montana



e US Urban and Rural Population Mix (1790-2000)
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Tree Cover - Nationally

% Region and population density
influence tree cover

*Urban/comm. tree cover = 35.1%
%Rural tree cover = 34.1%

*Urban/comm. imp. cover =17.5%

*Rural impervious cover = 1.5%




Percent of Total Tree Cover in Cities by Land Use

) Other Comm/ind
Comm/ind 3% 59
3%
Institutional Institutional
4% 4%
: Residential
; Residential
43%
Forest Grass 54%

Institutional
4%

Desert

Vacant
2%

Residential

72%



Percent of Total Tree Cover in Cities by Land Use

Comm/ind

3%

Institutional
4%

Residential
43%

Vacant
37%



Tree Cover — Urban vs Rural

* Difference in Tree Cover between Urban / Community
Land and Rural Land




Nature and Humans - Locally

% What percent of trees in cities are planted?

Planted
33%

Natural
regeneration

67%




Planting varies by city population density
and region

¥Planted

Los Angeles, CA
Mississauga, Ont.
Toronto, Ont.
Chicago, IL
Markham, Ont.

=S ba

T S e T L =
=

Ajax, Ont.

London, Ont.
Richmond Hill, Ont.
Vaughan, Ont.
Brampton, Ont.
Pickering, Ont.
Syracuse, NY?
Hartford, CT
Baltimore, MD?

ba = 2 0 = = b

M =t =k =k

=]

[ =& =&
b e L




Percent planting varies by land use

Land use

Residential
Commercial/Industrial
Institutional

Utilities/ Transportation
Other
Park/Cemetery/Golf
Open Space/Vacant
Agriculture
Wetland/Water

SE=standard error.

% Planted

651.2
19.7
15.

13.8
10.7

LA
m
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Housing Density 2000

Partial Block Group Resolution

Housing Units per Km?

[ o M 2-4 B s-16 >128

0-2 1 4-8 16 - 128 Copyright 2003 R.B. Hammer and V.C. Radeloff

University of Wisconsin-Madison




Housing Density 1940

Partial Block Group Resolution

Housing Units per Km?

[ o M 2-4 B s-16 >128 [l water

0-2 - 4-8 16 - 128 Copyright 2003 R.B. Hammer and V.C. Radeloff

University of Wisconsin-Madison




Housing Density 1950

Partial Block Group Resolution

Housing Units per Km?

[ o M 2-4 B s-16 >128 [l water

0-2 - 4-8 16 - 128 Copyright 2003 R.B. Hammer and V.C. Radeloff

University of Wisconsin-Madison




Housing Density 1960

Partial Block Group Resolution

Housing Units per Km?

[ o M 2-4 B s-16 >128

0-2 - 4-8 16 - 128 Copyright 2003 R.B. Hammer and V.C. Radeloff

University of Wisconsin-Madison




Housing Density 1970

Partial Block Group Resolution

Housing Units per Km?

[ o M 2-4 B s-16 >128 [l water

0-2 - 4-8 16 - 128 Copyright 2003 R.B. Hammer and V.C. Radeloff

University of Wisconsin-Madison




Housing Density 1980

Partial Block Group Resolution

Housing Units per Km?

[ o M 2-4 B s-16 >128 [l water

0-2 - 4-8 16 - 128 Copyright 2003 R.B. Hammer and V.C. Radeloff

University of Wisconsin-Madison




Housing Density 1990

Partial Block Group Resolution

Housing Units per Km?

[ o M 2-4 B s-16 >128 [l water

0-2 - 4-8 16 - 128 Copyright 2003 R.B. Hammer and V.C. Radeloff

University of Wisconsin-Madison




Housing Density 2000

Partial Block Group Resolution

Housing Units per Km?

[ o M 2-4 B s-16 >128

0-2 1 4-8 16 - 128 Copyright 2003 R.B. Hammer and V.C. Radeloff

University of Wisconsin-Madison




Projected Housing Density 2010

Partial Block Group Resolution

Housing Units per Km?

[ o M 2-4 B s-16 >128 [l water

0-2 1 4-8 16 - 128 Copyright 2003 R.B. Hammer and V.C. Radeloff

University of Wisconsin-Madison




Projected Housing Density 2020

Partial Block Group Resolution

Housing Units per Km?

[ o M 2-4 B s-16 >128 [l water

0-2 1 4-8 16 - 128 Copyright 2003 R.B. Hammer and V.C. Radeloff

University of Wisconsin-Madison




Projected Housing Density 2030

Partial Block Group Resolution

Housing Units per Km?

[ o M 2-4 B s-16 >128 [l water

0-2 1 4-8 16 - 128 Copyright 2003 R.B. Hammer and V.C. Radeloff

University of Wisconsin-Madison




In Addition to Expanding,
Cities are Changing

A
|




Tree Cover Change

xYear 1

60.0%
50.0%
40.0%
30.0%
20.0%
10.0%



Tree Cover Change

xYear 1
EYear 2

60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%



US Urban Forest Statistics

e Acres of urban (2010) = 68 million

e Percent tree cover (urban) =35%

. Estimated number of urban trees = 4.9 billion*
. Carbon storage = $50.5 billion

» Carbon secluestration = $2 billion / yr

« Pollution removal = $5.7 billion / yr*

. Energg conservation = $4.4 billion / yre

. Avoided emissions = $1.7 billion / yr*

e unpublished
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ToP-down Bottom-—up



Asscssing Urban Forests
ToP-clown

Produces good cover estimates

Can detail and map tree and other cover
locations

E)otl:om-ul:)

Provides detailed management information

No. trees, spp- coml:)osition, tree sizes and
health, tree locations, risk information...

Provides better means to assess and
Project ecosgstem services and values

Air Po"ution removal, carbon storage...






PLANTING THEBRASEEDS OF SUCCESS.

Trees in Our City:
Benetits and Values
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PLANTING THE Si OF SUCCESS.
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- Part of community infrastructure

- Vital to community health

- Community legacy

- Positive impact on business and tax base
- Wise investment of community dollars



e Tree-filled neighborhoods:
. Lower levels of domestic violence
. Are safer and more sociable

e Tree-filled landscapes reduce stress

e Trees decrease need for medication
and speed recovery times



alth.

100 trees remove five tons of CO,/year

100 trees remove about 1000 lbs of
pollutants per year, including:

400 Ibs of ozone
300 Ibs of particulates



Avironment.

e 100 mature trees catch about

100,000 gallons of rainwater
per year...

- Less $ for stormwater control
- Cleaner water



|OMEOWNENS.

e Save up to 30% of annual air conditioning costs
e Save 10-25% of winter heating costs



 Each large front yard tree adds

1% to sales price

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



In tree-lined commercial districts...

e More frequent shopping

e Longer shopping trips

 Shoppers spend more for parking

e Shoppers spend 12% more for goods



Costs @,&3,000

Beneﬁt:s! — $225,00‘ .

A% A
Energy ’Plantlng Prumng »
Air Quality Removal/Disposal
Runoff Irrigation
Real Estate Sidewalk Repair

Litter

Legal - Admin

Pay Off: $140,000
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Quality of life depends onﬁgﬁ@. .
benefits

 Benefits depend on healthy trees
 Healthy trees require quality care
* Quality care depends on each of us



Where do we g0 from here?



Manag'ngthc Urban Forest

e Methods are variable

e Individual oPPortunities

e Common concepts

+ Shifting priorities

- =

* Planning Guidelines ]

—  Ugelelg] feif=i3y



The Planning Process

The Planning Process

Strategic Plannng

Assessment
Annual Work
Plan

Vision
Evaluation

Time

Q_QQ Progressively larger cycle loops
indicate growth in project scope
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« Step 3: Strateglc ‘Planmng
e Step 4: Annual Work Plan

Step 5: Evaluation

Results 1n a Successful and
Sustainable Program



e -

ere You Want to Go

— Includes Stgrﬁtg{*gm Goal

— May be a Mission
Statement

);;'

Step 1: Vision

Step 2: Assessment

Step 3: Strategic Planning
Step 4: Annual Work Plan
Step 5: Evaluation



Plannin eps

3
Cies b S a7 PN
i e Y o . ]
avN‘e 5
’ ) ‘s e
‘

Inventory ,‘* &
— Sample or Cémplete Type

— Identifies and Quantifies the
Resource

Step 1: Vision

Step 2: Assessment

Step 3: Strategic Planning
Step 4: Annual Work Plan
Step 5: Evaluation




Plannin eps

Pa

— How to & - h‘bGap
— Steps to T%““‘
— Prioritization of Efforts

Ly A o — Budgeting - Time &
. BT e Resources

Step 1: Vision

Step 2: Assessment

Step 3: Strategic Planning
Step 4: Annual Work Plan
Step 5: Evaluation



Qett \‘,ﬂ‘ @ “ R
Tasks & A , v],hes-

Includes Paﬁ*nershlﬂs Educatlon
Management and Planting

— Budgeting - Staff and Resources

Step 1: Vision

Step 2: Assessment

Step 3: Strategic Planning
Step 4: Annual Work Plan
Step 5: Evaluation




Plannin eps

.Vv..

a'r

= Justlﬁcatloﬂ fSr ncreases -
Funding, Staffing & Support

— Important Step, but Often Not
Completed

Step 1: Vision

Step 2: Assessment

Step 3: Strategic Planning
Step 4: Annual Work Plan
Step 5: Evaluation



Kcy Componcnt ~ Assessment

e Step 1: Vision

e Step 2: Assessment

e Step 3. Strategic
Planning

. SteP 4. Annual Work
Plan

. SteP 5: Evaluation




Crown Cleanis 5 - 500t

Crown Lifting - 300 trees @ $“55 each

$50 000
‘; §16,500 "o L 1

,?)h

Crown Reduction - 120 trees @ $95 each $11,400
Removal - 20 trees @ $400 each $8,000

Stumps - 45 stumps @ $175 each $7,875
Vacant planting sites 125 @ $350 each $43,750

TOTAL $137,525



Total Estimated Costs $1 37,525

— Year One $ 40,000

— Year Two $ 45,000
— Year Three $ 52,525



SocaValues T
Historic Values
Environmental Values
Monetar9 Values

Economics and Decision Making




-
1t10n

'\K’ i

e Cond

e [ ocation



ation, visjy
eeulliunce.org

ENTIAL
BENEFITS

IN POT
FETIME

rm
eartlangy,

h

£
=
2
5
E
S

= e




Valuation

Tree Facts

Serving Size: 27 m DBH (68.6 cm)
Species: Red Maple, Acer rubrum

Amount Per Serving
Carbon sequestered 222 Ibs avoided 466 Ibs

Total Carbon 690 Ibs
03 $4.24
VOC(Volatile Organic Compounds) $ 157
NO2(Deposited) $1.83
NO2(Avoided) $6.06
S02(Deposited) $ 0.54
SO2(Avoided) $ 237
PM10(Deposi $§383
PM10(Avoided) $0. 71
Conserved Kilowatt/hours 155 KwH
Reduced oilinatural gas consumption 56 therm(s)
Stormwater intercepted 3 472 gallons

e e e oo |
Property value increase $168.00 Natural Gas $79.09
Storm water $27.77 Electricity $21.76

e s s vean (13 = b - [ T = P P Lt
rrreana becatls smaps s bie cagbe

42000|06200




I-Tree Tools

Version b




Focus fo ’roday...

e i-Tree Background

e Ground Based
Assessment Tools

e Aerial Based
Assessment Tools




I-Tree..

e Credible, USDA

FS peer-reviewed
tools

e Public Domain
Software

Community Trees:
A Living Investment

e Accessible

Featured i-Tree Project:
Corvallis, Oregon

e Continuously
improved

www.itreetools.org

‘Putting USFS Urban Forest science into the hands of users

Search

=O=

Get the Tools

Community Forests -
Login

Forgot Username or Password?

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

mmunity livability. Whether your interest is a single tree or an entire
forest, i-Tree provides baseline data that you can use to demonstrate
value and set priorities for more effective decision-making.

i-Tree Tools are in the public domain and are freely accessible. We
invite you to explore this site to learn more about how i-Tree can make
a difference in your community.

Follow i-Tree on Twitter (4

ree Eco project featured
th other Kansas City green
es
Imagine KC i-Tree video>

USDA Forest Service video
promoting the value of urban
forests

The Value of Urban Forests >>

ree version 4.0 summary
i-Tree summary document
ribing v4.0 applications

ing Inventory

Streets import guidebook >>

i-Tree Pest Detection Protocol
Learn more about i-Tree Pest
Detection>>

e ar




Benefit Based Approach

Comprehensive
Value
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eWhat is i-Tree?
“ Core programs—bottom-up approach

*All or any trees *Street trees cIndividual trees

i-Iree



$6.8 million in energy savings

$9.1 million in reduced storm water

runoff

$1 million improvements to

air quality

In it’s lifetime,

$7.1 million increase in S e

«paid us back”
an estimated

property value




Milwaukee i-Tree Eco Assessment

EAB Structural Impacts:

e 17.4% Canopy Loss

e $221 Million structural | ) A $900,000 Cooling Benefit
damage (citywide) » w, { Thiskoboutt..

EAB Functional Impacts:
o $243,785 less pollutant removal
o $138,000 less energy savings (cooling costs)

o $2.6 million reduction in storm water benefits (1996 study)



e: Demonstrating Tree Value

TN

. 7 N

Milwaukee's Trees
e A$900,000 Cooling Benefit

$2.163 i | Think about it..

worth of environmental benefies
over the next IS years




I-Tree : Key Tools




Assessing Street Tree Populations

Streets assesses:.

- Structure
Function

e Energy

e Air pollution

e Stormwater

o Carbon

o Aesthetic Value

Cost Benefit Ratio
Management needs
Pest Detection Module




I-Tree Streets

Minneapolis i-Tree Inventory
Community Group 1




iI-Tree Eco

Structure

« Number of Trees, species
distribution, canopy cover, etc.

Functions / Ecosystem Services
 Energy use
« Air pollution
« Carbon
« Biogenic VOC emissions
« Rainfall interception

Management needs
« Pestrisk
« Tree health
« Exotic/invasive spp.

S Value
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Eco Inven’rory Op‘hon

o A’#

Structural analysis

Carbon sequestration & |
storage

Structural tree value
Annual pollution —
removal & value
Energy effects &
stormwater

interception available = = ==
in v5 " AR



Milwaukee's Trees
Help Us Breathe Easier

 Think about it... |

Human health 1mpacts & values (e.g.,
reduced sick days, asthma cases,

mortality, etc.) i-Tree Eco
vd Updates

Rainfall interception modeling
Pest detection & risk evaluation

Google Maps-based sample plot generator



Eco v5 Updates

o Web-based data collection
system for mobile devices

Radius(ft):

% Shrub

e New pollution model, including o :
PM 2.5 & VOC estimates e

0

Address

e Expansion to Canada &
Australia




Human Health Impacts and Values

e Link to EPA BenMAP program

e Estimates health impacts and values due to tree
effects on air quality via pollution removal

Health Effects

Acute Bronchitis
Acute Myocardial Infarction

Acute Respiratory Symptoms
Asthma Exacerbation
Chronic Bronchitis
Emergency Room Visits
Hospital Admissions

Lower Respiratory Symptoms

0
R T N
.

Mortality

School Loss Days

Upper Respiratory Symptoms

Work Loss Days



Human Health Impacts - PM2.5 removal
New York City

Value

Acute Bronchitis : $398
Acute Myocardial Infarction : $129,347

Acute Respiratory Symptoms $287,280
Asthma Exacerbation $156,020
Chronic Bronchitis . $681,773
Emergency Room Visits $3,326
Hospital Admissions, Cardiovascular . $46,150
Hospital Admissions, Respiratory : 522,684
Lower Respiratory Symptoms 52,892
Mortality . $58,708,876
Upper Respiratory Symptoms $2,019
Work Loss Days $92,089
Total $60,132,856




Trees at Risk to Insects and Diseases
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i-Tree Design

e Parcel level analysis of
individual or multiple
trees

e General public use

e« Web accessible by all




Home

I-Tree Desi JN Beta 1614 N Newcastle Ave, Chicago, IL 60707, USA Calculate another tree

(" Overall Benefit Y Storm Water Y Energy Y  AirQuality Y co2 Y About Model )

This year your 36 inch American elm tree will reduce atmospheric carbon
dioxide by 1,631 pounds.

How significant is this number? Most car owners of an "average" car (mid-sized
sedan) drive 12,000 miles generating about 11,000 pounds of CO, every year. A

flight from New York to Los Angeles adds 1,400 pounds of CO, per passenger.
Trees can have an impact by reducing atmospheric carbon in two primary ways
(see figure at left):

e They sequester ("lock up") co, in their roots, trunks, stems and leaves while

they grow, and in wood products after they are harvested.
e Trees near buildings can reduce heating and air conditioning demands,
thereby reducing emissions associated with power production.

Combating climate change will take a worldwide, multifaceted approach, but by
/ planting a tree in a strategic location, driving fewer miles, or replacing business

0 , . trips with conference calls, it's easy to see how we can each reduce our individual
Sequestered Avoided carbon "footprints."

For more information see the USDA Forest Service's Community Tree Guide series.




: ; Home

(" Overall Benefit Y  Storm Water Y Energy Y  AirQuality Y CO2 Y  About Model )

This 36 inch American elm provides overall

B Stormwater B Air Quality 0O cO2 benefits of: $148 every year.

B Cooling M Heating

While some functional benefits of trees are well
documented, others are difficult to quantify (e.g.,
human social and communal health). Trees' specific
$35.77 geography, climate, and interactions with humans
and infrastructure is highly variable and makes
precise calculations that much more difficult. Given
these complexities, the results presented here
should be considered initial approximations to better
understand the environmental and economic value
associated with trees and their placement.

$5.01

Benefits of trees do not account for the costs

associated with trees' long-term care and American elm
$54.06 maintenance. Ulmus americana

Breakdown of your tree's benefits If this tree is cared for and grows to 41 inches,
it will provide $163 in annual benefits.
Click on one of the tabs above for more detail




]

Home

I-Tree Design 7615 arcadia st, Morton Grove, IL 60053, USA Calculate anoth(‘ér tferi
Xpo

(" Overall Benefit Y __ Storm Water Y Energy Y  ArQualty Y co2 Y  About Model )

) _ In 15 years, your selected trees will provide overall benefits of: $291.06
M Stormwater W Air Quality

O co2 B Winter Saving
O Summer Saving

While some functional benefits of trees are well documented, others are

difficult to quantify (e.g., human social and communal health). Trees' specific

geography, climate, and interactions with humans and infrastructure is highly
$112.40 variable and makes precise calculations that much more difficult. Given these
complexities, the results presented here should be considered initial
approximations to better understand the environmental and economic value
associated with trees and their placement.

Current Year

$§92.01

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

(" Future Year 15 Y

$8.66

$68.09

Breakdown of your tree's benefits

Click on one of the tabs above for more detail

Next Tree (Silver maple, 11 inches)
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Model Tree Planting Projects
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Photo courtesy of Gene Hyde



Home

= Tre e D esl g N Lookout Street, Chattanooga, TN, USA Calculate anotheErxtrert‘e:
po

(" Overall Benefit Y~ Storm Water Y. Energy Y ArQuality Y CO2 Y  About Model )

\

Current Year

(" Future Year25 Y

Precipitation In 25 years, your selected trees will intercept 49517.60 gallons

Canopy Interception of stormwater.
and Evaporation

Transpiration

Urban stormwater runoff (or "non-point source pollution") washes
chemicals (oil, gasoline, salts, etc.) and litter from surfaces such as
roadways and parking lots into streams, wetlands, rivers and oceans.
The more impervious the surface (e.g., concrete, asphalt, rooftops),
the more quickly pollutants are washed into our community
waterways. Drinking water, aquatic life and the health of our entire
ecosystem can be adversely affected by this process.

Trees act as mini-reservoirs, controlling runoff at the source. Trees
reduce runoff by:

iy e Intercepting and holding rain on leaves, branches and bark

: e Increasing infiltration and storage of rainwater through the
Runoff \ tree's root system
‘ e Reducing soil erosion by slowing rainfall before it strikes the soil

Roots Take Up Soil - . - .
e e ad For more information see the USDA Forest Service's Community Tree

: Runoff Storage Guide series.
Infiltration Potential

Next Tree (Honeylocust, 2 inches)




Main Screen
» Web App
* No Login
* Required

1.Define area

2.Configure
survey

3.Assess points

I-Tree Canopy

! ARMH Basic ... | (© Samples for ... | (© GettingStart... |-2-Photo Gallery |42} Ecuador 201... | A ThankYou  |*3 3055 Woodc... | | | Multi-Resolu...

€ ?;" http://www.itreetools.org/canopy/survey.php ~|C -"- Google

Search

Get the Tools. Username Password Login
Forgot Username or Password? Register

Community Forests

e

——) N ———) N ——)  \——

O Technical Notes @&Report ¢ E i » Start Over O Exit  ?

T R BT e i-Tree Canopy

Percent Cover (+SE)

.Ut\a y |
o< ¥ e

<

Cover Class Latitude Longitude
Water 41.79785874130¢-72.6472282077¢
Non-Tree 41.78965218708!-72.7075879477¢
Non-Tree 41.72977938796 -72.68885971042
Non-Tree 41.74477714313 |-72.6940883192]
Non-Tree 41.77068147283 -72.7028679800¢
Tree E] 41.74429952193(-72.6804620972:

B o Page 1 of 1 View 1 - 6 of 6

Save Your Data

@ Save Data Save Early. Save Often. Don'tlose your project data!




I-Tree Canopy

Cover Report

EEC R

| b Percent Cover (£SE)
|

€ > [ ot
Output
Report

Export

Save Project

T

Cover Class E % Cover
Grass/Herbaceous 226 +1.87
Tree/Shrub 26.2 £1.97
Impervious Buildings 14.8 +1.59
Impervious Road 8.60+1.25
Impervious Other 21.0+1.82
Water 420 +0.90
Soil/Bare Ground 2.60 +0.71

About i-Tree Canopy

Limitations of i-Tree Canopy




Aerial Based Assessment Tools

NLCD National Land Cover
Dataset (i-Tree Vue)

UTC Urban Tree Canopy

Analysis - high resolution
imagery

Photo-interpretation
(i-Tree Canopy)




* = 1999 - present
+ = 440 miles altitude

clincoln Memorial

*U.S Capito!

*Land Cover

29 classes:

= Developed/Urban
*- Forested

= Wetland

*= Agriculture

‘Tree Canopy
‘0 - 100%

Impervious Cover
*= Pavement
-- Buildings

‘0 - 100%

+14% St Bridge
i-Iree



I-Tree Vue

€ i-Tree Vue

NLCD Land Cover

NASA Landsat

+ MRLC NLCD
+ USFS Research

+ i-Tree
Development

Urban Forest
Estimates

NLCD Percent Tree Canop

NLCD Statistics

NLCD Image Area:

lysis Options




I-Tree Vue: Obtaining Data

Free!
Nationwide!
Easy to Download!

www.mrlc.gov

B! ARMH Basic Ch..,
http://www.mrlc.gov

hboul MRLC

Access Data
CD 1992 Data
INLCD 2
INLCD 6D
Retrofit Land Co ange Data

Data Download
Preferred Members Only

IMRLC Scene Library I; P2

lLand Cover Publications Database I:

INews Archive

hools

Frequently Asked Questions
ontact Us

Ether Websites

itema|

erne

NLCD 2006 Now Available
on the Seamless Server

NLCD 2001 Version 2 NLCD 1992/2001 Retrofit Land
Now Available [+ Cover Change Product

EPA NOAA USFS USGS LANDFIRE

Accessibility FOIA Privacy Policies and Notices

3
4

USFWS




I Bunuvca far an MLOD LAMD COVED imaana

NLCD Land Cover

Startup:

Load
&

Clip

|

NLCD Percent Tree Canopy

) \'T,‘}:)j_ AW ’
- Lﬂ")‘- . e s

(m

Analysis Map Output

lmagery : NLCD Percent Urban Impervious Cover

glﬂl @I ﬁ‘!‘ =§ I |A=/:‘ %‘ GoogleFind | GoogleVue | Metric Units

Help for this Form:

m ta laad il Haeao AF Haa

NLCD Statistics

NLCD Image Area:

723.0 acres

qay |

djaH [ N

Analysis Options

L«




i-Tree Vue Canopy & Impervious Adjustments

0.1% - 5%
P 5.1%-10%
B 10.1% - 20%
B 20.1% - 28.4%

Differences in tree canopy cover estimates between photo-interpreted
values and NLCD 2001 by mapping Zone. (Nowak & Greenfield, 2010)






i-Tree Vue Canopy & Impervious Adjustments

i-Tree Vue - Repo

Tree Canopy Ecosytem Services Benefits

Executive Summary of Estimates
More than just beauty and shade, trees work for us afl every day to dean the air we breathe.

Date: 12/18/2012 9:22:20 PM

=/ LAND COVER

Entire Area

Developed, All Classes
Forested, All Classes
Wetlands, All Classes
Agriculture, All Classes
Miscellaneous, All Classes
Water

+ # O+

-/ CARBON DIOXIDE

Entire Area

Developed, All Classes
Forested, All Classes
Wetlands, All Classes
Agriculture, All Classes
Miscellaneous, All Classes

+ [+ # [+ [+

=/ AIR POLLUTION

Entire Area

Developed, All Classes
Forested, All Classes
Wetlands, All Classes
Agriculture, All Classes
Miscellaneous, All Classes

+ [+ # [+

Area Impervious Tree Canopy
acres % acres % acres %
12,622.5 100 1,764.5 14.3 3,985.9 324
7,334.1 58.1 1,760.0 24.0 1,700.6 23.2
2,174.8 17.2 2.7 0.1 1,405.6 64.6
9329 74 0.5 0.1 644.4 69.1
1,768.0 14 14 0.1 221.5 125
105.0 0.8 0.0 0.0 13.8 13.2
307.6 24 n/a n/a n/a n/a
Annual Sequestration Total Storage
CO2 stored each year total accumulated CO2
short tons s short tons s
19,555.4 379,873.7| 593,180.0 11,522,837.0
83434 162,074.8 253,082.8 4,916,268.1
6,895.9 133,956.9 209,176.1 4,063,357.8
3,161.7 61,417.2 95,904.1 1,862,987.7
1,086.5 21,105.6 32,956.7 640,201.9
67.9 1,319.4 2,060.3 40,021.5
TOTAL co NO2 03 S02 PM10
all pollutants Carbon  Monaxice Nitrogen Diaxice Ozon Sulfur  Dicxice Particulste  Matter <10 microns
total pounds total § pounds S pounds S pounds S pounds S pounds s
220,065.1 967,641.4 3,634.4 2,635.8 39,423.7 201,302.1| 107,951.4 551,213.1| 10,619.6 13,275.1| 58,436.0 199,215.3
93,801.8 412,848.4 1,550.6 1,124.6 16,820.3 85,886.4 46,058.0 235,177.4 4,530.9 5,663.9| 24,9320 84,996.1
77,602.7 341,224.4 1,281.6 929.5 13,902.2 70,986.2 38,067.5 194,377.1 3,744.8 4,681.3 20,606.6 70,250.3
35,579.6 156,446.2 587.6 426.1 6,373.9 32,546.1 17,4534 89,119.0 1,716.9 2,146.3 9,447.8 32,208.7
12,226.7 53,761.6 201.9 146.4 2,1904 11,184.2 5,997.7 30,625.1 590.0 737.6 3,246.7 11,068.3
764.3 3,360.9 12.6 9.2 136.9 699.2 3749 1,914.5 36.9 46.1 203.0 691.9

Estimates generated with i-Tree Vue for Trees only. For more information, visit www.itreetpols.org.

AJewwing aA13noaxg

Yoday [hd

Expand All Save

Print

Close

NLCD Statistics Report







I-Tree Species

% i-Tree Species

Help

Location

Nation: United Staes City: IBrentwood

State: County:

| Tennessee IWiIIiamson

Height Constraints [ Optional )

¢ English " Metric

Minimum (feet]: Maximum [feet):

Air Pollutant Removal (0-10 importance scale)

(¢ Overall " Specific

Overall Rate

)

Other Functions (0-14 F scale)

gt =l el B p I B R

v

Low YOC Emissions L _L| Carbon Storage 0 ~| Wind Reduction 0 pa
Air Temperature Reduction |q = Y Radiation Reduction 0 = Building Energy Reduction [q =
Streamflow Reduction 0 p— Low Allergenicity 0 o

Report
¢ Top10% Al Yiew Report ‘




Elevation (ft)

High : 226.6
—

Low: 110.3 | 3

Quantifies effects of:

* Tree cover
“ |Impervious cover

on:

* Hourly stream flow
* \Water quality

X
)
Qo
c
T

<

()

4+

c
()
O
—
)

o

10%

20%

* Current vs. Management Scenario

T T T

30% o 50% 60%

Percent Tree Cover

T

70%

T T

80% 90%

100%




i-Tree: What’ s new in Version 5.0 (2012)?

L ESENT OF
H"BORER




Risk to Chicago Region
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Insect/Disease

A Compensatory value
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Reducing Risk
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Eastern white pine

River birch
Northern red oak

Common Name
Quaking aspen
Peachleaf willow
Weeping willow
Narrowleaf willow
Norway spruce
Austrian pine

Willow spp
Pussy willow
Black willow
Paper birch
Gray birch
Scotch pine
Douglas fir
Green ash
Pin oak
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Invasive Tree Species

Tree of heaven 5.6 138,000
Norway maple 0.7 17,700

Callery pear i 17,200
172,900




Human Health Impacts and Values

* Link to EPA BenMAP program

% Estimates health impacts and values due to tree
effects on air quality via pollution removal

Health Effects

Acute Bronchitis
Acute Myocardial Infarction

Acute Respiratory Symptoms
Asthma Exacerbation
Chronic Bronchitis
Emergency Room Visits
Hospital Admissions

Lower Respiratory Symptoms

PM, s
r
I
r
r
r
r
r
r
r

Mortality

School Loss Days

Upper Respiratory Symptoms

Work Loss Days



Some Keg Points
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http / /Wwaunn org/ research documents/
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