Assessment of the Benefits of
Ecosystem Restoration with iI-Tree Eco

Jason Henning,

The Davey Institute and
US Forest Service
Philadelphia Urban Field
Station

i-Iree

The National

- N p = 7
Arbor Day Foundation' DAVEY™® mamy 1M




Talk Outline

® What is 1-Tree?
¢ What does I-Tree Eco do?
¢ Example Applications

® Questions & Answers



I-Tree...

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

¢ Credible, USDA

FS peer-
reviewed tools

¢ Public domain
software

¢ Accessible

¢ Continuously
Improved

www.itreetools.org
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Community Trees:
A Living Investment

Featured i-Tree Project:
Faox Valley, Wi Metro Area
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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 Tocls help communities of
all sizes to strengthen their urban forest management and
advocacy efforts by guantifying the structure of community trees
and the environmental services that trees provide.

Since the initial release of the i-Tree Tools in August 2006,
numersus 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 community 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
pricrities 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 G
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Presenter
Presentation Notes
Discuss the basic evolution of i-Tree.  
USFS U&CF Research turned into tools first made available to the public in 2006.  
i-Tree Cooperative partnership formed to manage, distribute, refine & support the tools.



Benefit Based Approach



Presenter
Presentation Notes
Basic Premise of i-Tree and how it differs from traditional inventory tools can be emphasized here.  This can be bridged from earlier class learning which focused on basic tree inventories.  i-Tree builds on that structural inventory data to allow for a higher state of understanding of the resource values & services improving strategic planning and decision making which ultimately leads to advancing policy initiatives.  I would argue, given the state many local economies in the U.S. and the world today, it is going to be essential for the urban & community forestry world to justify that what we all do…..matters!  This diagram has been rearranged to show a progression toward strategic management emphasizing the difference between tradition inventory tools which limit you to a basic level of understanding.  


I-Tree Suite of Software

i-Iree
Eco
i-Iree i-Tree i-Iree i-Iree

www.ltreetools.org



Assessing Urban Tree Populations

I-Tree Eco assesses:
» Structure
» Function
v’ Energy
v Air pollution
v' Carbon
v' Avoided runoff
> Value (%)
» Management needs
v’ Pest risk
v' Tree health
v' Exotic/invasive spp.

1. Tree Characteristics of the Urban Forest

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 commeon species are American beech (14.60 percent), Red
maple (6.43 percent), and Boxelder (6.17 percent).
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Figure 1. Tree species composition in Washington DC

Ameong the land use categories, the highest tree densities occur in Forest followed by
Ag./Water/Wetla and Developed, open. The overall tree density in Washington DC is 128
trees | hectare (see Appendix T11 for comparable values from other cities).
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Figure 2. Number of trees/ha in Washington DC by land use
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5th from west madison st.
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Northern white cedar
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Presenter
Presentation Notes
This is a different way to assess and value restoration projects


How does I-Tree Eco work?

e Determine what benefits you want to estimate
e Standard metrics
e Optional metrics

e Define area of interest

2. Define
Inventory
Method

™~

 Sample plots (recommend 200, 1/10™ acre for urban areas)
e Complete inventory (for small areas)

S

3. Collect
Field
Data

N

» \Web-enabled mobile device, PDA, or paper data sheets
e Measure variables

e DBH, height, crown base, crown width, crown light exposure,
condition...
J

Submit data for processing



Presenter
Presentation Notes
This is a non-trivial task


Example restoration applications

1. Establish baseline comparisons

»Using I-Tree Eco to predict the benefits
associated with existing tree populations

2. Estimate benefits of urban proposals

»Examine the benefits associated with
projects in urban areas



1. Establish baseline comparisons %‘H

Monitor natural areas In
Three Rivers Park District

e« 27,000 acres of parks and
trails
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* Assess current structure of — EEEEEEES RS SR
the forest resource il e e oy

e Estimate benefits
associated with resource

Use a plot based i-Tree Eco
project



1. Establish baseline comparisons

Summary of forest structure

Species distribution
Diameter distribution
Species origin
Species importance
Species diversity
Tree condition

Leaf area

Biomass

Etc.

Summary by species

Species Name Perce/?t Percent Leaf | Importance
Population Area Value
Sugar maple 27.9 31.7 59.6
Eastern hophornbeam 17.4 9.4 26.8
American elm 10 7.9 17.9
Northern red oak 5 12 17
American basswood 6.4 10 16.4
Green ash 6.4 6.9 13.4
European buckthorn 9.2 3.2 12.4
Boxelder 4.7 4.4 9.1
Bur oak 1.3 4.1 5.4
White oak 1.1 3.3 4.4

Table 1. Most important species in Three Rivers Parks

District

Summary by land cover types




1. Establish baseline comparisons

Summary of forest benefits

Air pollution removal
*By species
Monthly
*Hourly

«Carbon sequestration

«Carbon storage

*Oxygen production

eAvoided run-off

*\VVOC production

$ value of ecosystem

services

*EtcC.

i-Tree

: et Carbg i Leaf Area
Species Oxygen (tons) Sequestration| Number of trees .
(tons/yr) (square miles)
Sugar maple 12,793.07 4,797.40 1,085,515.00 31.97
Northern red oak 7,220.84 2,707.82 194,573.00 12.06
Green ash 2,210.09 828.78 250,897.00 6.99
Boxelder 2,183.78 818.92 184,333.00 4.42
Bur oak 2,063.97 773.99 51,204.00 4.16
Eastern hophornbeam 1,848.86 693.32 675,887.00 9.51
American basswood 1,642.27 615.85 250,897.00 10.06
European buckthorn 1,559.84 584.94 358,425.00 3.19
Bigtooth aspen 1,199.37 449.77 66,565.00 2.18
American elm 1,069.42 401.03 389,147.00 7.95
White oak 612.65 229.74 40,963.00 3.37
Black ash 531.55 199.33 35,842.00 1.96
Black cherry 366.11 137.29 92,166.00 0.51
Bitternut hickory 361.91 135.72 40,963.00 0.6
Slippery elm 255.24 95.71 56,324.00 0.67
Northern hackberry 227.22 85.21 30,722.00 0.43
Button bush 114.7 43.01 5,120.00 0.42
Quaking aspen 87.3 32.74 15,361.00 0.07
Siberian elm 53.44 20.04 10,241.00 0.13
Common chokecherry 31.66 11.87 5,120.00 0.02




2. Benefits of Urban Pr

Phoenix park in
Camden, NJ

Restore riverside
marsh

Provide access to
waterfront

Involves planting 56
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. Benefits of Urban projects

Method

Create a list of mature trees of desired species (e.g.
DBH 10-20 inches)

 Predict possible tree characteristics (i.e. crown
parameters)

 Import the data to i-Tree Eco and predict benefits.

Results:

e Structural/replacement value of $90,000

e Storing 10 tons of carbon

e Sequestering an additional 1,200 Ibs of C/yr

e Filtering 45 Ibs of pollution from air each year

 EPA estimated value of $620/yr

 Preventing 5,500 gallons of rainfall from
becoming runoff each year




Summary: What can i-Tree do for
you?

® Provide estimates of the value of
restoration

¢ Evaluate different restoration scenarios

¢ Monitor restoration projects and
estimate changes in benefits

¢ Provide documentation to support
restoration proposals and projects

...No, seriously, What can iI-Tree do for you?




Thank You

Questions

Visit www.itreetools.org

I-Tree Technical Support: info@itreetools.org
Jason.Henning@davey.com
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