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Model for urban tree ecosystem services
 Carbon stored and annual sequestration

 Air pollution removal

 Avoided stormwater runoff

 Public health incidence reduction

 VOC emissions

 Pollen allergy index

 Pest risk analysis

i-Tree Eco & UF Management



Framework:
 i-Tree Eco modelling  is desirable to meet 

management objectives

 Database  management of the tree inventory 
often is NOT based on i-Tree Eco’s MS Access 
database

Objectives:
 Develop a GIS data model that supports i-Tree 

Eco attributes within the current/desired DBMS

 Develop tools to interface with i-Tree Eco and 
return ecosystem services to the DBMS for 
management, education, and research

Data Model Objectives



Model Overview
• ArcGIS Geodatabase schema for a continually 

maintained tree inventory GIS database to support 
campus urban forestry management.
• Domains
• Sub-types

• Fully compliant with i-Tree Eco Complete Inventory 
specifications.

• Python tools to:
• create i-Tree Eco input Access database.
• transfer data between the ArcGIS geodatabase and i-Tree Eco software.
• validate input data elements for i-Tree Eco compliance.
• retrieve tree inventory ecosystem services from i-Tree model.
• integrate and spatially visualize ecosystem services with base tree inventory data in 

ArcMap.



Model Work Flow

Download and 

Import GaTech

i-Tree Toolbox with 

Sample Complete 

Inventory Data into 

ArcGIS toolbox

Generate i-Tree Eco 

Compatible MS 

Access Database

Populate Database 

with Inventory Data

Create New Eco Project 

in i-Tree desktop with 

project details

Import MS Access 

Database to i-Tree Eco

Submit Data Online / 

Process Data on Server

Retrieve i-Tree Eco 

Results
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Pre-validate input 

Inventory Data

Error Log File

Pre validation of input data .

Flagged records will not be 

added to the MS Access 

database , Users need to correct 

the errors, and execute this step 

again in order to include the 

previously erroneous records

Correct Validation Errors



Ecosystem Services Visualization in ArcMap



Comprehensive Approach to Sustainability  

“Georgia Tech as a Living Learning Laboratory”

• Education:

Learning in the Classroom

• Research:

Discovery in the Laboratory

• Campus:

Practice in Managing our Campus



Completed Tree Inventory

95 ac canopy / 397 acres 

25% coverage

Note:

The purpose of this document is 

to track and assess the tree 

canopy coverage within a 

defined area representational of 

Georgia Tech. This document is 

for informational purposes only 

and is not  intended to 

represent ownership. The limits 

delineated represent areas 

where Georgia Tech maintains 

or provides guidance regarding 

the landscape.



Tree Species Distribution

2012 Total trees species distribution: 11,046 Trees

11,689 Trees as of November 2015 



Campus Tree Calculations (2014)

i-Tree Eco Model Analysis Results

95 acres Canopy / 397 acres = 

25% Campus Coverage

2014 Tree Count 11,307
Canopy Cover 5,230,494 sf 

% Canopy Coverage 95ac/397ac=25% 

Leaf Area 16,678,954 sf 

Leaf Biomass 295,596 lb

Carbon Storage 5,288,568 lb

Gross Carbon Sequestration 211,318 lb/yr

Tree Value  $12,107,376

The Performance of Trees on Campus



Landscape Committee
Executive Leadership group with a focus on the campus landscape

Landscape Workgroup
Representatives from majority of campus units to discuss campus site 

projects and provide a platform for communication and awareness

Tree Campus USA Committee
Representatives from majority of campus units, students and adjacent 

communities with a focus on TREES.

Continuous Tree Inventory Updates -
Campus Committees



Georgia Tech – Campus Arboretum

Purpose – Define the Performance of Trees

• Provide a platform for the development of 

educational tools defining the Performance of 

individual trees and the collective forest in the 

urban landscape 

• Study at a variety of scales from the microscopic 

impacts of trees on soils to the regional impact of 

the urban forest

• Living Learning Laboratory  



Tree Inventory - GIS Mapping





Arboretum Collection

Level II - 100 species

• Labeled in some way as 

to their identity, 

• Documented as to their 

acquisition (source or 

origin, date, etc.).

GT has more than 100 

species to achieve Level II 



View of Tech Green today

Augmented Reality App
In development - CoA/CGIS - Digital Building Lab



View of Tech Green Trees in approximately 50 years

Augmented Reality App
In development - CoA/CGIS - Digital Building Lab



AR App Experience 



Select trees for 

performance 

information



Living Learning Laboratory

Research/Teaching opportunities
• Heat Island Effect – Canopy coverage (CoA)
• Stormwater Runoff Calculations (CGIS/CoA, CoE)
• Leaf Biomass (CGIS – CoA)
• Bee research – Bee Campus USA (COS – Jennifer Leavey)
• Augmented Reality (CGIS – Digital Building Lab)
• GIS/Planning (CGIS/CoA – Siva)
• Environmentalism & Eco-critism LMC 3308 (Yanni Loukissas)
• The Urban Forest, EAS 2803 HPC (Monica Halka)
• Energy use in adjacent buildings
• Phytoremediation (Using plants to clean soils)
• Biodiversity
• Pollution Reduction
• Carbon Sequestration
• Others…



i-Tree Eco is constantly evolving:
 Eco v6 is currently in beta and appears to be 

compatible with the tools developed and 
discussed

 A 2016 update will move away from MS Access 
and will require modifications to the tools

 i-Tree Eco is being used to support Urban FIA 
which may result in a more robust DBMS (and 
additional changes to the tools)

Model Support with Eco Updates



Somewhat Related:
 File geodatabases  (and other enterprise level 

DBMS) provide support for domains

 Domains are an integral component of ArcGIS 
Online and the use of ESRI Collector

 Urban Forestry South has also developed a 
domain package that illustrates typical (or 
example) urban forest inventory data collection

FGDBs and ArcGIS Online
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