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Overview of Today’s Presentation:

Urban Forests

i‐Tree Software

U i th T lUsing the  Tools



Urban Forests & Tree Canopy



Urban Forests & Tree Canopy

Annapolis, MD



Urban Forests & Tree Canopy

Brooklyn, NY



What is What is ii‐‐Tree?Tree?

A suite of tools to assess urban vegetation and 

their ecosystem services and values

i-Tree is a 
Cooperative 
Initiative



PublicPublic‐‐Private PartnershipPrivate Partnership

USDA Forest Service

Davey Tree Expert Co.

National Arbor Day Foundation

Society of Municipal Arborists

International Society of Arboriculture

Casey Trees



GoalsGoals

Simple and low‐cost tools and methods to aid in 
b f l i durban forest planning and management

l f hComplete process – start to finish



Assessing Tree PopulationsAssessing Tree Populations

i‐Tree assesses:

Structure

Function

 Energy use

 Air pollution

 Carbon

 VOC emissions VOC emissions

Value

Management needsg

 Pest risk

 Tree health

 Exotic/invasive spp.



The Foundation: Local DataThe Foundation: Local Data

Local Sample or 

IInventory

Local information:

Weather

P ll tiPollution

Environmental 

variables

Hourly simulationsHourly simulations



BenefitBenefit‐‐Based ApproachBased Approach

Strategic Management 
& Advocacy

Comprehensive  Comprehensive  
ValueValue

y

Environmental 
Services

St t

Services

Structure



ConservingConserving EnergyEnergy

Image courtesy of the Center for Urban Forest Research 



ConservingConserving EnergyEnergy

•Save up to 30% of annual 
air conditioning costs

•Save 10-25% of winter 
h ti  t  heating costs 

Image courtesy of the Center for Urban Forest Research 



Improving Air QualityImproving Air Quality

Image courtesy of the Center for Urban Forest Research 



Improving Air Quality

Oak at 20 years (lbs):Oak at 20 years (lbs):

NO2 = 0.98

SO2 = 2.72SO2  2.72

PM10 = 0.52

Ozone = 0.84

VOCs = 0.21



Reducing Atmospheric Carbon DioxideReducing Atmospheric Carbon Dioxide

Image courtesy of the Center for Urban Forest Research 



Reducing Atmospheric Carbon DioxideReducing Atmospheric Carbon Dioxide

100 trees remove five 
tons of CO2/year
100 trees remove about 
1000 lbs of pollutants per 
year  including:year, including:

400 lbs of ozone
300 lbs of particulatesp

Image courtesy of the Center for Urban Forest Research 



Reducing Reducing StormwaterStormwater RunoffRunoff

Image courtesy of the Center for Urban Forest Research 



Reducing Reducing StormwaterStormwater RunoffRunoff

100 mature trees intercept 

100,000 gallons of rainwater 

per year...

Less $ for stormwater control- Less $ for stormwater control

- Cleaner water

Image courtesy of the Center for Urban Forest Research 



Aesthetic and Other Benefits 



Others Things Trees Do….

Reduce human stress

Safer neighborhoods

Speed medical recovery times

Improve business

Less domestic violence Increase property value
Credit: Urban Advantage



Quantifying the Benefits of Trees

Credit: Urban Advantage



ii‐‐Tree is…Tree is…

Credible USDA

Development,  Dissemination,  Support,  &  RefinementDevelopment,  Dissemination,  Support,  &  Refinement

Credible, USDA 
FS peer‐reviewed 
tools

Public Domain Software

Accessible

Technical Support

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



What’s Included?

Two urban forest assessment tools:

Assessing street tree populations

Assessing urban ecosystems

Urban forest management utilities:

Species Selection

Benefit Mapping

Stream flow & water quality (coming soon!)q y g



Assessing Street Tree Populations

i‐Tree Streets: 
Structure

Function
 E Energy

 Air pollution

 Stormwater Stormwater

 Carbon

 Property Value
Total ($) $/capita $/tree

Value

Management needs

Total ($) $/capita $/tree
Benefit 501,064 11.31 93.64
Cost 94,000 2.12 17.57
Net Benefits 407,064 9.19 76.07
B fit C t R ti 5 33 5 33 5 33Benefit-Cost Ratio 5.33 5.33 5.33



Assessing Urban Ecosystems

i‐Tree Eco:
Structure

Function
 Energy

 Air pollution

 Carbon

Value

Management
 Health Health

 Pest impacts



 Climate change

 S Storm water mgt.

 Pollution mitigation Pollution mitigation

 Energy conservation

 Carbon strategies Economic development

 Public health issues Green job creation



Using technology to tell a story? Using technology to tell a story? 

Credit: Waldo Nilo



ii‐‐Tree: Demonstrating That Tree: Demonstrating That 
Trees Pay Us Back!Trees Pay Us Back!ees ay Us ac !ees ay Us ac !

Street Tree Benefits in Minneapolis:

$6.8 million in energy savings

$9.1 million in reduced storm water 

runoffrunoff

$7.1 million increase in 

property value 

$1 million improvements to$1 million improvements to 

air quality





How do we communicate the value of How do we communicate the value of 
community trees?community trees?community trees?community trees?

“Shame on you City of Kirkland! Government has 
h if ff d dtoo much money if we can afford to grade 

trees!”



$2.94 in$2.94 in$2.94 in $2.94 in 
benefits for benefits for 

$$every $1 spent every $1 spent 



Using Using ii‐‐Tree Data to InformTree Data to Inform

Knowing why you are implementing i‐Tree and 
specifically what you want out of it.p y y

Credibility

Quantification using sound 
science

“Trees are a favorite tool 
because every tree 
intercepts about 1,400 
gallons of rainfall”

ll‐‐Danielle Crumrine



Chestertown, MD: Chestertown, MD: 
Linking technology with policyLinking technology with policy

 

Energy Energy  $$31,28031,280

Carbon Carbon  $$7,760 7,760 

Air qualityAir quality $8 287$8 287Air quality Air quality  $8,287 $8,287 

StormwaterStormwater $83,413 $83,413 

PropertyProperty $$103,020103,020p yp y

Total annual benefits $223,750Total annual benefits $223,750



Chestertown Chestertown ii‐‐Tree Streets Project DetailsTree Streets Project Details

Project expenses  Project expenses   $2,000 approx.$2,000 approx.

Funding assistanceFunding assistance Chesapeake Bay Trust grantChesapeake Bay Trust grant

 

Funding assistance Funding assistance  Chesapeake Bay Trust grantChesapeake Bay Trust grant

Key Partner Key Partner  Washington CollegeWashington College‐‐ CESCES

Project manager Project manager  Local resident (retired forester)Local resident (retired forester)

II 15% d l15% d lInventory typeInventory type 15% random sample 15% random sample 

Data collection Data collection  40 40 students students & & trained vols.trained vols.

Data collection Data collection  3 3 ‐‐ DaysDays

Total project time  Total project time   Approx. 3 monthsApprox. 3 months



Milwaukee Milwaukee ii‐‐Tree Eco AssessmentTree Eco Assessment
Emerald Ash Borer (EAB)Emerald Ash Borer (EAB)Emerald Ash Borer (EAB)Emerald Ash Borer (EAB)

EAB Structural Impacts:EAB Structural Impacts:EAB Structural Impacts:EAB Structural Impacts:
17.4% Canopy Loss

$$221 Million structural damage (citywide)

i li lEAB Functional Impacts: EAB Functional Impacts: 

$243,785 less pollutant removal

$138,000 less energy savings (cooling costs)

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



Milwaukee Ecosystem AssessmentMilwaukee Ecosystem Assessment



Oakville, Ontario Oakville, Ontario ii‐‐Tree Eco StudyTree Eco Study



Oakville, Ontario Oakville, Ontario ii‐‐Tree Eco StudyTree Eco Study



Springfield MassachusettsSpringfield Massachusetts
June 1, 2011 TornadoJune 1, 2011 Tornado



Springfield MassachusettsSpringfield Massachusetts
June 1, 2011 TornadoJune 1, 2011 Tornado



i-Tree Streetsi Tree Streets 
Analysis of 
Springfield 

Tornado Impact 
Zone



Annual Loss in Benefits of Annual Loss in Benefits of 
Springfield’s Street TreesSpringfield’s Street Trees



ii--Tree Canopy Tree Canopy 
Analysis ofAnalysis ofAnalysis of Analysis of 
Springfield Springfield 

Tornado ZoneTornado Zone

CanopyCanopy



ii--Tree Canopy Analysis Tree Canopy Analysis 
of Springfield Tornado Zoneof Springfield Tornado Zone

• Over13,000 trees were destroyed or severely damaged; 

of Springfield Tornado Zoneof Springfield Tornado Zone

Canopy
• Immediate impacts include the reduction of rainwater     

interception by over 7.5 million gallons per year; 

• Reduced storage of over 30 million pounds of carbon annually;•  Reduced storage of over 30 million pounds of carbon annually; 

• Approximately 1.4 million pounds of sequestered CO2 has been 

lost. 



MicroMicro--climateclimateMicroMicro climate climate 
Changes in Changes in 
Springfield’s Springfield’s 

Tornado ZoneTornado Zone



ii‐‐Tree DesignTree Design





ii‐‐Tree OverviewTree Overview
Urban Forestry and Water Resource Protection: Urban Forestry and Water Resource Protection: 
Assessing the Value of Urban TreesAssessing the Value of Urban TreesAssessing the Value of Urban Trees Assessing the Value of Urban Trees 

dbloniarz@fs.fed.usdbloniarz@fs.fed.us
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