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Overview of Today’s Presentation:

% Urban Forests
% |-Tree Software

% Using the Tools
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Urban Forests & Tree Canopy

Annapolis, MD



Urban Forests & Tree Canopy

Brooklyn, NY



What is i-Tree?

i-Iree

# A suite of tools to assess urban vegetation and

their ecosystem services and values
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Public-Private Partnership

USDA Forest Service

Davey Tree Expert Co. DAVEY§@

==\ The National
% Arbor Day Foundation®

National Arbor Day Foundation

Society of Municipal Arborists

International Society of Arboriculture
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Casey Trees CaseyTree_s
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Goals

Simple and low-cost tools and methods to aid in
urban forest planning and management

Complete process — start to finish

Washington DC

Urban Forest Effects and Values

Tiima 2000
JUIIT 2Uuuz

ﬂ Urlan Forost Eifa s Model

i-Tree




Assessing Tree Populations ﬂ

i-Tree assesses:

I. Tree Characteristics of the Urban Forest

? StrUCtU re The urban forest of Washington DC has an estimated 2,043,000 trees with a tree
cover of 29.6 percent. Trees that have diameters less than 6-inches constitute 56.7 percent
of the population. The three most common species are American beech (14.60 percent), Red
maple (6.43 percent), and Boxelder (6.17 percent).

® Function
. American beech
> Energy use whie aak
> A|r pO”UtIOI‘] orthern red oz

» Carbon

Figure 1. Tree species composition in Washington DC

» VOC emissions e o categore, the g o dete s n Fr how b
trees [ hectare (see Appendix ]:IIFFor corlnpamt)le values from other dties).
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® Management needs i
» Pest risk -
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Figura 2. Numbar of trees [ha in Washington DC by land usa

> Tree health

> Exotic/invasive spp.

Fage 4



The Foundation: Local Data

Local Sample or
Inventory

Local information:
® Weather
# Pollution

® Environmental

variables

Hourly simulations



Benefit-Based Approach

Enwronmental
9. Services -



Conserving Energy

Transpiration by Treas

in the Aggregate
Cools the Air

Image courtesy of the Center for Urban Forest Research




Conserving Energy

Save up to 30% of annual
air conditioning costs

Save 10-25% of winter
heating costs

Image courtesy of the Center for Urban Forest Research




Improving Air Quality

Trees Save Energy for Cooling and Heating,
Thereby Reducing Pollutant Emissions
from Powear Plants

Image courtesy of the Center for Urban Forest Research




Improving Air Quality

Oak at 20 years (lbs):
¢ NO, =0.98
¢ S0, =2.72
® PM,, = 0.52
¢ Ozone =0.84
¢ VOCs =0.21

Oxygen and Volatile Organic Compounds
Released Through the Leaves

Gaseous Pollutants
Absorbed Through Leaf
Stomates and Lenticels

Small Particles
w Adhere to Surfaces
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Reducing Atmospheric Carbon Dioxide

Trees Save Energy lor Cooling,
Theraby Reducing CO, Emissions
from Power Plants

Image courtesy of the Center for Urban Forest Research




Reducing Atmospheric Carbon Dioxide

¢ 100 trees remove five
tons of CO,/year

® 100 trees remove about
1000 1bs of pollutants per
year, including:
400 1bs of ozone

300 Ibs of particulates

Image courtesy of the Center for Urban Forest Research




Reducing Stormwater Runoff

Precipitation

Canopy Interception
and Evaporation

Transpiration

Pervious
Surface

Evapolranspiration
L &
| i Roots Take Up Soil
Moisture, Increasing
- Runoff Storage
Infiltration Potential

Image courtesy of the Center for Urban Forest Research




Reducing Stormwater Runoff

Precipitation

Canopy Interception ‘
and Evaporation . g B

Transpiration

Impervious
Surface

] Roots Take Up Soil
Moisture, Increasing
N Runolf Storage
Infiltration Potential

100 mature trees intercept
100,000 gallons of rainwater

per year...
- Less $ for stormwater control

- Cleaner water

Image courtesy of the Center for Urban Forest Research
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Others Things Trees Do....

Reduce human stress Speed medical recovery times
Safer neighborhoods Improve business
Less domestic violence Increase property value



Quantifying the Benefits of Trees

USDA

]
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Northeast

Community

ree Guide

Benefits, Costs, and Strategic Planring

E Grepory MrFherssn, fame R Simpeow, Fruky | Feper,
Eheliey L. Crrdmer, Kednine E. Fiergar, and Qimgfh Xiae

i-Iree




i-Tree is...

Development, Dissemination, Support, & Refinement

Credible, USDA iTree s oo ) e

FS peer-reviewed
tools
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Public Domain Software — —[roerwe—

i-Tree: Measuring the
Urban Forestin FLC

- Tiee—Technology i-Trez is a state-of-the-art, peer-reviewad software suite from the USDA Ak
tor Effective Urbzn . FLC article March 2008 >
crest Mansgemant Forest Service that provides urban forestry analysis and benefits

assessment toals. 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 I-PED - Pest Evaluation and
Detection Protocol

[ ] Vi Vi
services that trees provide. Learn more about LPED>>
C c e S S I e Featured i-Tree Project:

Since the initial release of the i-Tree Tools in August 2006, numerous
City of Milwaukes, W )
communities, non-profit organizations, consultants, volunteers and
students have used i-Tree to report on individual trees, parcels, AT AL .

lNewsletter now available

neighborhoods, cities, and even entire states. By understanding the April 2008 i-Tree
local, tangible ecosystem services that trees provide, I-Tree users can link Newsletter>>
urban forest management activities with environmental quality and
community livability. Whether your interest is a single tree or an entire
forest, i-Tree provides baseline data that you can use to demanstrate
value and set priorities for more effective decision-making.

st
Ony TaaEae Gy

Technical Support

i-Tree Toals 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.

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!)




iI-Tree Streets:

¢ Structure

¢ Function
» Energy
> Air pollution

> Stormwater
> Carbon
> Property Value

i-Iree

Total ($) $/capita $ltree
Value Benefit 501,064 11.31 03.64

Cost 94,000 2.12 1757
Management needs et Benefits 407,064 9.19 76.07

Benefit-Cost Ratio 5.33 5.33 5.33

]
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Assessing Urban Ecosystems

i-Tree Eco:

® Structure

L

ad NIAAOHN

¢ Function

» Energy
> Air pollution

C3 UFORE - Urban Forest Effects Model
a r Ol l T 2D

&-Atlanta Cancel | Piint Preview | Save
B Atlanta
&-Perm. Plot
iy 7e+006 7e+006
£ Input
- Field Ge+006 6e+006
& Result
& Charts
& Standard charts 564006 |

sesong [ Agricuture.

~Number of treesfha by W commercial

- Percert of live trees b 1 Civect Cortrel
Leaf surface area wit de+006 4e+006

Industrial
& Custom charts M Recrestionsl
ecreations|
a n a g e m e n Carbon Storage-Landy o005 3e+008

Carhon Starage-Dieha

Institional
& Tables M Lowe Density Residential
- Standard tables 204008 4 2es006 [l Medium Density Residertial
Custom tables

M Urban Reserve

> Health i

4 > a4 0

-
Number of Trees-Landusetype
All |Input | Result |

. Opening & project ...
No record returned.
No record returned.

Ovening & wroiect ...




Che New Hork Eimes

] i-Iree
April 18, 2007
Maybe Only God Can Make a Tree, but Only People Can Put a Price on It

» Climate change
» Storm water mgt.

» Pollution mitigation

» Energy conservation

> Carbon strategies » Economic development

> Public health issues > Green job creation




i-Iree

Using technology to tell a story?

T HIS
BEAULTIFUL

TREE!




i-Tree: Demonstrating That
Trees Pay Us Back!

Street Tree Benefits in Minneapolis:

® $6.8 million in energy savings

® S9.1 million in reduced storm water

runoff

® S7.1 million increase in

property value

In it’s lifetime,
this tree has
«paid us back”
an estimated

61,500

® S1 million improvements to

air quality



Monday, Nowvemnber 2nd, 2009

Re-Elect O

Mck

Integrity.Dedic

Home About Contact Us

%0l ARE HERE: HOME f CITY HALL fPARK LAME TREES GET REPORT CARDS, SOME GIUESTION PROGR &b

Park Lane trees get report cards; some question program 3

The City of Kirkland has given each tree along Park Lane a report card and some of them
are naot doing 5o well. The report cards state that the city is "working to restore, enhance



How do we communicate the value of ﬂ
community trees?

® “Shame on you City of Kirkland! Government has
too much money if we can afford to grade
trees!”




$2.94 in
benefits for
every $S1 spent

City of Pittsburgh, Pennsylvania
Municipal Forest Resource Analysis

Benefit Summary for
Pittsburgh’s Street Trees

. Benefits Total ($)
. Energy 1,205,133

i CO2 535,424

= Air Quality $252,935

- Stormwater 334,601

'@ Aesthetic/Other 572,882

—J Total Benefits $2.400.975



Using i-Tree Data to Inform ﬂ

Knowing why you are implementing i-Tree and
specifically what you want out of it.

e o B Larger text B Smaller tex E3 SHARE oS0 47,
® Credibility e

A coalition in East Liberty is tackling

¢ Quantification using sound stormwater issues
. By Mike Cronin IMultimedia
science
_ue-.?:a;., July 22, 2008 PDF' Eﬁs‘l.ibeﬂjl'

Forous strests

“Trees are a favorite tool bl ouzz up e 27 o

Buzz up!

beca u Se eve ry tree Mot many things are less sexy than raw sewage

flowing into Western Pennsylvania waterways.

Photo Gallery

But few are more important. said Mate Wildfire, a

i nte rce pts a bo ut 1’400 policy coordinator for East Liberty Development Inc.

"People don't understand that the water you flush
down the toilet and the water that goes into

- )) stormwater drains go to the same place.” Wildfire
gallons of rainfall

--Danielle Crumrine



Chestertown, MD:
Linking technology with policy

: - e
Chestertown

Y LAW HE&[IJII.HES .
L:FFEEHMIT BEFORE |5
WORKING ON OR
AROUND TREES | ES
Energy $31,280 FOR HORE INFORMATION SSSETA
CALL (301) 891-7633 | e
Carbon $7,760 SRR | 57157 0F L VOrrS | SRS
SRR (7 0 TIOMA PR, NARTLAND |
Air quality $8,287 ‘- N
Stormwater $83,413
Property $103,020
Total annual benefits $223,750




Chestertown i-Tree Streets Project Details

® Project expenses
# Funding assistance
® Key Partner

® Project manager
® Inventory type

% Data collection

% Data collection

® Total project time

$2,000 approx.

Chesapeake Bay Trust grant
Washington College- CES

Local resident (retired forester)
15% random sample

40 students & trained vols.

3 - Days

Approx. 3 months



Milwaukee i-Tree Eco Assessment
Emerald Ash Borer (EAB)

EAB Structural Impacts:

17.4% Canopy Loss

$221 Million structural damage (citywide)

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)



A $900,000 Cooling Benefi

Think about it...

Milwaukee's Trees
Help Us Breathe Easier

_ Think about it... |




Oakville, Ontario i-Tree Eco Study ﬂ

UFORE Plot Atlas (§ o«
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Oakville, Ontario i-Tree Eco Study

Oakville’s

Urban Forest:

Qur Solution to Our Pollution

Town of Oakville
Parks and Open Space Department, Forestry Section

@ OAKVILLE

Figure 8

f o
&g i
e G"E’j -~ o d?*'i':; 6 %
- Fe e L
dbh (em) qﬁ}

Figure 8. Distribution of benefit-cost ratios (BCR)
among species by dbh class (McPherson 2003)




2011 Tornado

Springfield Massachusetts
June 1




Springfield Massachusetts
June 1, 2011 Tornado
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June 23, 2011

i-Iree

INFORMATIONAL BRIEF I-Tree Streets

Analysis of
Springfield
Tornado Impact
Zone

Tornado Damage Quick Facts
Impacts on Springfield's Street Trees

Om June 1, 2011 2 series of three m:d.oesripp:ﬁ ﬂu'nugh Western Massachusetts, and included the second
sEronpest torpado ever recordad in Maszachuzests, with whdspudsu:im:ud ac 136 to 163 ulll.. :nmﬁng [£]
the Mational Weather Service. The most zevere tornade was the EF-3, on the Echanced Fujita Damage
Clas=ification Scale, that carved a half-mile-wide ]::th For 3% miles from Westheld to Charlton, hli.mgﬂn'::
people and imjuring 200. In Sprinpfield, the tornados impacted city's South End. Six Cormers, East Forest Park
and Sixteen Acrves neiphborboods.

1= the :u:l'ghbwhnuds -nfsp!:ingﬁgld affecrad I:lg the storms, dmﬂge ko che smest rees was extensive,
destroying or seversly mamy of the public wees prowing m these areas. A team of US Forest Service and City
of springhield personnel conducted 2 preliminary review of the streets in these neiphborboods, and an il
summary of the scorm impacts was developed.

A preliminary review of the storm damape to Sprinpfield public soreet trees follows bere:

87 miles of the 540 total miles of city streets were impacted by the storms;
16.1 % of Springfield's strects showed some damape to the public trees prowing on them:

= Approximately 1,340 of the 3,830 streets trees, growing in the impacted areas, were destroyed or o
semr_'ly ﬂlm:gtd, nel::ssiht'mgumn’nl;
*  Immediate impacts incdlude the reduction of raimwaber mterception by 2,+4+.252 gallons; -
™

= Eaduced storape of 7,210,381 Pmmds of carban;
- Apptnc:imr\:lj 334,232 I)o'nndsol' uliu:merer] o’ bas been lost.

Streets

For more infarmation piease contact:

David V. Elonlarz Alesxander R. Eharman
U2 Forest Service Northem Research Station City of Springfleid
Assistant Clty Foresier

Amnersz, MA
dblongrzits fud u przhermpdfieco. umass edy

Northern



Annual Loss in Benefits of

Springfield’s Street Trees

Annual Benefits of Impact Zone Street Trees

Benefit Quantity Impact Zone Value Laoss Value
Energy Saved
Electricity (MWh) 360.6 518393 $4.598
Natural Gas (therms) 1290186 $85.439 $29.903
Total (3) §103,832 534,501
Carbon Dioxide
CO, Sequestered (1bs) 946377 $3,123 $1.093
CO, Released (Ibs) -244 714 -5808 -$283
CO, Avoided (1bs)  1.086.259 $3.585 $1,255
Total (Ibs, §) 1,787,922 85,900 52,065
Air Quality
Avoided pollutants® (Ibs) 4954 £21 451 $7.508
Deposited pollutants** 4264 $22.958 $8.035
(Ibs)
BVOC emitted (Ibs. $) -1.140 -52.634 -$922
Total (Ibs, §) 8,078 $41,775 514,621
Storm Water
Rainfall intercepted (gal) 6,983,576 §55,872 $19.555
Aesthetic/Other
Added Property Value 5140.569 549,199
TOTAL VALUE $347.948 $121,782

*NO2.502 . VOC.FM10

**03.NO2 PMIO0. S02

i-Iree




INFORMATIONAL BRIEF

July 7, 201t

I-Tree Canopy
Analysis of
Springfield

Tornado Zone

Tornado Damage Quick Facts
Impacts on Springfield’s Urban Forest

Om June 1, 2001 a series of three tornadees ripped through Western Maszachusetts, and included the
second strongest tormado ever recorded in Massachusetts, with wind speeds estimated at 13§ to 165
mph, according to the National Weather Service. The most severs tornado was the EF-3. on the
Enhanced Fujita Damage Classification Scale, that carved a half-mile-wide path for 39 miles from
Westfield to Charlton, killing three people and infuring 200. In Springfield, the tornados impacted
city’s South End, Six Comers, East Forest Park and Sixteen Acres neighborhoods.

In the neighborhoods of Springfield affected by the storms, damage to the urban forest canopy was
extensive, destroying or severely many of the trees growing in thess areas. A team of US Forest
Service and City of Springfield personnel conducted a preliminary review of the streets in the
impacted neighborhoods, and utilized i-Tree modeling sofrware to analyze the impacts of the storms
on the urban forest, and an initial snmmary of the damage n was developed.

A preliminary review of the storm damage to Springfield’s urban iree canopy follows hege:

* Based on initial estimates, over 13,000 trees were destroyed or severely damaged:

= Immediate impacts include the reduction of rainwater imterception by over 7.5 million
gallons per year;

= Raduced storage of over 30 million pounds of carbon amually;

= Approximately 1.4 million pounds of sequestered COF has been lost.

For more information pieaze contact:

David V. Elonlarz Alexander R. Therman
U2 Forest Eervice Northemn Research Station City of Springeid

Amherst, MA Aszisiant City Forester
arshermafieco. umass. edu

Northiern




I-Tree Canopy Analysis
of Springfield Tornado Zone

» Overl3,000 trees were destroyed or severely damaged,;

i-Iree

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;
» Approximately 1.4 million pounds of sequestered CO2 has been

lost.




TREE CANOPY LOSS IN THE TORMADD
IMPACT ZONE WAS EXTENSIVE, WITH MANY.
i - LAREE SHADE TREES DESTROVED:

The June 201 | Massachusetts tornado profoundly

altered the landscape over a wide geographic area.

OnJune 1, 2011 & 5enies of tomadoss  according to the Mational Westher thres people and injuring 200. In
ripped thmoagh Wastsm Sarvice. The most sevens tomado was  Springfield, the tomados impacted
Massachusetts, and ncludad tha tha EF-S, on the Enfnanced Fujita city’s South End, Uppar Hill, Metro
sa8c0ond strongest tomado evar Damage Classiflication Scale, that Centar, Six Corners, East Forest Park
recordad in Massachusetis, with wind  carved a half-mile-wide path for 68 and Siteen Acres naighborhoods.
speeds estimated at 188 to 186 mph,  miles from Wastfield to Chariton, killing

TREE FAILURE STRUCTURE DAMAGE

i-Tree

Micro-climate
Changes In
Springfield’s

Tornado Zone

Northern

RESEARCH STATION
USDIA Forest Service




i-Iree

Design

I-Tree Design

. Tools far Assessing and Managing
. 1- ree Community Forests

|Guog|e Custom Search || Search |
Get the Tools. © |Usemame ||Passw0rd || Login |
Forgot Username ar Passwaord?
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iI-Tree Benefit Calculator 1isoon~manta St, Kent, OH 44240, USA Calculate another tree

(" Cwverall Benefit Y Storm Water Y

Energy Y airQuality Y cozZ Y about Model )

O stormwater O Cooling H Heating
O air Quality Ecoz

Breakdown of your tree's benefits

Click on one of the tabs above for more detail

This 21 inch Morthern pin oak provides overall
benefits of: $163 every year.

while some functional benefits of trees are well
documented, others are difficult to quantify (e.3.,
human social and communal health). Trees' specific
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-a general
accounting of the benefits produced by urban
street-side plantings.

Benefits of trees do not account far the costs
associated with trees' long-term care and
maintenance.
Morthern pin oak
If this tree is cared for and grows to 26 inches, Quercus ellipsoidalis

it will provide $195 in annual benefits.




fle  Edt Mew Higtory Qookmarks Tools Help

O - C X @ (B ooyt 77 -] [ oo
J &1 i-Tree Canopy: Cover Report I - !
i
i-Tree Canopy ﬂ
Cover Report i-Tree
Percent Cover (£5E)
341 B.3&6 248 T.48 Lk ] 000 4 48
=580 =356 26,08 334 10,00 +0.00 £ 53
a0
55
50
45
[}
a5
30
20

Tee free, nen-shrub T
rass herbaceous ground cover Gr
artificaal surfaces Imp
are Ground sail or barren BG
non tree woody land cover 35
ricultura ciops, pasture, hay Ag
‘ater lakes, streams w
er other land cover 0

343 +580
896 2366
44.8 5608
7463134
0.00 +0.00
0.00 +0.00
448 +2 59
0.00 +0.00

Abaik i-Tres Canapy

The conoept and

pa of this program wee seveloped &y Dawd J Mowes, Jethary F. watton snd Enc J. Greenfisid U

| inorede 85 Ihe slandand emor of the eabimads will decesse. H 100 Sew points sre classified
too High 2 have sny real cestainty of the estimae

CEpavey¥E ©

A Cooperative Initiative Between:

S04 Forowl Service;

Sepends Upon he atality of the use 1o ooinectly clasily ssch paint inls i mres D A the nr

) [
i 1OM. T o

The

pr ol points inoERs
the sandard smor will be

« Back




i-Tree Overview

Urban Forestry and Water Resource Protection: ﬂ

Assessing the Value of Urban Trees i-T[‘ee

@ dbloniarz@fs.fed.us

lﬁj www.unri.org/research-documents



