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Overview

® What is I-Tree Eco?

® Background & Methods

® Project Steps

® Putting I-Tree Eco to work

¢ Questions & Answers



Assessing Urban Tree Populations

I-Tree Eco assesses:

» Structure
» Function
v’ Energy
v Air pollution
v' Carbon
v VOC emissions
» Value
» Management needs
v’ Pest risk
v Tree health
v' Exotic/invasive spp.
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I. 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 common species are American beech (14.60 percent), Red
maple (6.43 percent), and Boxelder (6.17 percent).
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Figure L. Tree species composition in Washington DC

Among 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 III 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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I-Tree Eco Helps You:

¢ Determine magnitude and
distribution of resource

¢ Quantify ecosystem
services and values

¢ Improve planning and
management

¢ Empower advocacy

® Link with environmental
regulations

¢ Monitor change



Background

¢ Originally
developed as
UFORE model In
mid 1990s to
assess urban forest
Impacts on air
quality

? Has expanded
capabilities through
the years
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The Premise: Data Collection

Structure = Function = Value



The Foundation: Local Data

¢ Sample or
Inventory

® Local information:
>»\Weather '
> Pollution

>»Environmental
variables

¢ Hourly simulations



I-Tree Eco Use

¢ Has been used worldwide
In over 60 cities (9

countries)
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¢ Some limitations
Internationally:

» Need local pollution data
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» No energy effects
B 11-25
> No structural value —

» New species may need to
be added

» Average growth rate needed



I-Tree Eco Methods - Structure

® No. trees, species composition, tree
sizes, tree condition

»Direct measures, statistical estimates with
standard errors

® Leaf area

»Formula based on species factors and
crown measurements; adjusted based on
crown missing

¢ Leaf biomass

»Converts leaf area to leaf biomass based on
species conversion factors

¢ Data can be stratified (e.g., land use)



I-Tree Eco Methods - Functions

¢ Carbon

» Bilomass equations (spp, dbh, ht)
» Adjusted downward for open-grown trees
» Annual growth based on dieback, competition and
length of growing season
% Air Pollution Removal

» Leaf area index, canopy cover by evergreen or
deciduous; in-leaf season length

» Local hourly weather & pollution conc. (C) data
» O3, SO,, NO,: multi-layer/big-leaf hybrid model
» PM, CO: average deposition velocity (Vd)

Hourly Removal =Vd x C



I-Tree Eco Methods - Functions

¢ Building Energy Use
» Based on work by McPherson and Simpson
» Tree size by distance and direction from building
» Average effects for region (heating and cooling)

# VOC emissions (not reported)
» Local hourly weather data
» Species leaf biomass

» Genera specific emission factors adjusted by NCAR
and EPA formulas based on hourly light intensity
and temperature (BEIS approach)



I-Tree Eco Methods - VValuation

¢ Air Pollution Removal

»National average externality values from
literature (updated to 2007)

»Converting to EPA BenMap estimates

¢ Carbon Storage and Sequestration

»Global externality estimates (Fankauser,
1994) = $22.8/metric ton

® Energy Use

»State average electricity and heating fuel
costs (oil, wood, natural gas)

¢ Structural Value
>»CTLA formula




Project Equipment and Costs

¢ Crew salary

® Transportation

® Project oversight (QA/QC, training)

¢ Equipment
» Aerial photographs and street map to locate plots
» Clinometer

» Diameter tape

» Clipboard; data sheets, pens/pencils (or digital
recorders-PDA)

» 50/100 ft tape measure (or electronic measuring
device)

» Species ID guide
» Compass
» Camera (if taking pictures of plot)

» Chalk/Flagging (to mark trees that have been
measured In plots with many trees)
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I-Tree Eco — General Project Steps
¢ Urban forest assessment
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Using I-Tree Eco

® Step 1 - Determine Study Area
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Using I-Tree Eco

¢ Step 2 - Determine What Data to Collect

¢ Sample or inventory?
® Required core variables (spp, dbh)
¢ Optional variables
» Crown parameters
» Tree health (dieback)
» % Canopy Missing
» Crown Light Exposure
» Distance to buildings
» Shrub data
» Ground cover data

Tree = any woody vegetation, except vine, with a DBH = 1 in



Using I-Tree Eco

¢ Step 3a— Determine number of plots

¢ Typically 200 1/10 acre plots
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Figure 1. Estimated relative standard error (SE/total x 100) of
total number of trees based on varying number of total one-
tenth acre (0.04 ha) field plofs.




Using I-Tree Eco

® Step 3b— Lay Sample Points
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Using I-Tree Eco

¢ Step 4 — Set Up Project

® Creating/Configuring inventories ...
Location
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Using I-Tree Eco
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® Step 5— Train Crews / Collect Field Data / QA-
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Using I-Tree Eco

¢ Step 6— Enter Data and Analyze

% paper Data Entry for Sampled Plots
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I-Tree Eco Analysis

Percent of Tree Species Population in Washington DC by DBH Class and Land Use
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I-Tree Eco Analysis
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Automatic Report Generator

Washington DC

Urban Forest Effects and Values

June 2009
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I. Tree Characteristics of the Urban Forest

The urban forest of Washington DC has an estimatad 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).
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Figure 1. Tree species compesition in Washington DC
Among the land use categories, the highest tree densities occur in Forest followed by
Ag./WaterfWetla and Developed, open. The overall tree density in Washington DC is 128
treas [ hectare (see Appendix I1I for comparable valuss from other cities).
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Figure 2. Number of trees[ha in Washington DC by land uss
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Introduction
About This Manual
Installation
System Requirements
Desktop/laptop computer requirements
PDA requirements
Insiallation
Exploring Eco with the Sample Project
Phase I: Getting Started
Early Decisions to Be Made
Creating a Sample
Gathering General Data
Air quality data
Weather data
Gathering Map Data
MRLC Consortium Viewer
Phase II: Getting Started with Eco
Creating a New Project
Creafing/Configuring Inveniories
Creating Field Data Collection Materials
Configuring PDA for Data Collection
Check status and install necessary components
Setting the Project Definitions
Setting the Project Options
Applying the new configuration settings to the PDA
Mapping Field Plots
Phase lll: Out in the Field
Plot Establishment
Collecting Data
Survey information
Inaccessible plot centers

I-Tree Eco User’s Manual

Plot information

Reference Objects

Land Use

Ground Cover

Shrub Information

Tree Information

Crown Rating Precautions
Finishing up the plot or site
Quality Assurance Plan

Definitions

QA Timing

Variables to Remeasure

Phase IV: Back at Your Desk: Running Eco

Transferring data to the desktop

Opening an existing project

Paper Forms

PDAs

Making changes
Rechecking Data in the Field
Transferring data to the Forest Service
Downloading results from the Forest Service
Repeorting Results

Available charts

Available tables

Printing and exporting results

Wiitten report
Maps (Beta)

Land Cover

Map outputs

Map controls

Map Usage Notes

Appendix 1: Random Plots Workbook: Stratified Sample

Project Area Data Preparation

Queniew

Detailed instructions
Results

Strata Preparation
Overview
Detailed Instructions
Results

Sample Plot Generation
Overview
Detailed instructions
Results

Create Eco-ready Output
Overview
Detailed Instructions
Results

Appendix 2: Random Plots Workbook: Unstratified Sample

Project Area Data Preparation
Overview
Detailed instructions
Results

Sample Plot Generation
Overview
Detailed instructions
Results

Create Eco-ready Output
Overview
Detailed Instructions
Results

Appendix 3: Data Collection Forms




Demo I-Tree Eco

i-Iree




Wrap-Up

= Questions
= Discussion
= Other Points
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