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Assessing Urban Tree PopulationsAssessing Urban Tree Populations

i-Tree Eco assesses:
Structure

Function

Energy

Air pollution

Carbon

VOC emissions

Value

Management needs

Pest risk

Tree health

Exotic/invasive spp.



ii--Tree Eco Helps You: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



BackgroundBackground

Originally 
developed as 
UFORE model in 
mid 1990s to 
assess urban forest 
impacts on air 
quality
Has expanded 
capabilities through 
the years



The Premise: Data CollectionThe Premise: Data Collection

Structure            Function          Value



The Foundation: Local DataThe Foundation: Local Data

Sample or 
Inventory

Local information:
Weather

Pollution

Environmental 
variables

Hourly simulations



ii--Tree Eco UseTree Eco Use

Has been used worldwide 
in over 60 cities (9 
countries)

Some limitations 
internationally:

Need local pollution data

No energy effects

No structural value

New species may need to 
be added

Average growth rate needed



ii--Tree Eco Methods Tree Eco Methods -- StructureStructure

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)



ii--Tree Eco Methods Tree Eco Methods -- FunctionsFunctions
Carbon

Biomass 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, SO2, NO2: multi-layer/big-leaf hybrid model
PM, CO: average deposition velocity (Vd)

Hourly Removal = Vd x C



ii--Tree Eco Methods Tree Eco Methods -- FunctionsFunctions
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)



ii--Tree Eco Methods Tree Eco Methods -- ValuationValuation

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 CostsProject 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)



ii--Tree Eco Tree Eco –– General Project StepsGeneral Project Steps

Urban forest assessment



Step 1Step 1 - Determine Study Area

Using iUsing i--Tree EcoTree Eco



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

Step 2Step 2 - Determine What Data to Collect

Using iUsing i--Tree EcoTree Eco

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



Step 3aStep 3a– Determine number of plots

Using iUsing i--Tree EcoTree Eco

Typically 200 1/10 acre plots



Step 3bStep 3b– Lay Sample Points

Random Grid 
Pattern

Stratified by LURandom Pattern

Using iUsing i--Tree EcoTree Eco



Step 4Step 4 – Set Up Project

Using iUsing i--Tree EcoTree Eco



Step 5Step 5– Train Crews / Collect Field Data / QA-
QC

Using iUsing i--Tree EcoTree Eco



Step 6Step 6– Enter Data and Analyze

Using iUsing i--Tree EcoTree Eco



ii--Tree Eco AnalysisTree Eco Analysis



ii--Tree Eco AnalysisTree Eco Analysis



Automatic Report GeneratorAutomatic Report Generator



ii--Tree Eco UserTree Eco User’’s Manuals Manual



Demo iDemo i--Tree EcoTree Eco



WrapWrap--UpUp

Questions
Discussion
Other Points
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