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i-Tree Eco & UF Management

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

= Air pollution removal

= Avoided stormwater runoff

= Public health incidence reduction
= VVOC emissions

= Pollen allergy index ?

Pest risk analysis




Data Model Objectives

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




Model Overview

* ArcGIS Geodatabase schema for a continually
maintained tree inventory GIS database to support
campus urban forestry management.

e Domains

T“‘* Sub-types
4 * Fully compliant with i-Tree Eco Complete Inventory
b specifications.

. Python tools to:

create i-Tree Eco input Access database.
e 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
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SHC

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

Pre-validate input
Inventory Data

Create New Eco Project
in i-Tree desktop with
project details

Correct Validation Errors
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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

Import MS Access
Database to i-Tree Eco

Submit Data Online /
Process Data on Server

Retrieve i-Tree Eco
Results

Load and Join Eco
Results to Source
Inventory

Visualize Eco Results in
ArcMap
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from Tree Inventory on
Georgia Tech's Campus

Leaf Area Index

Mapping Leaf Area Index

Land Use
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Mapping Rainfall Interception '
from Tree Inventory on
Georgia Tech's Campus
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At Gomprehensive Approach to Sustainability
.. "\i “Georgia Tech as a Living Learning Laboratory”

WAl e Education:
¥ Learning in the Classroom
'\ * Research:
Discovery in the Laboratory
e Campus:
Practice in Managing our Campus




95 ac ¢an
25% coverage

Georgia Tech Tree Inventory

| )
.

1yl 397 acres

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.

Center for GIS



Species Distribution - Top Dozen Tree Species
B Common crapemyrtle
10%

B Loblolly pine
5%

B Water oak

5%
B Red maple
-f 5%

Other trees B Southern magnolia

53% . ‘ o
B Willow oak
4%
B Flowering dogwood
3%
B American holly
3%

E Tulip tree
2%

B Virginia pine

© Sugar maple B Carolina laurelcherry 2%

2% 2%

2012 Total trees species distribution: 11,046 Trees
11,689 Trees as of November 2015
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The Performance of Trees on Campus
~ Campus Tree Calculations (2014)

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 Ib
Carbon Storage 5,288,568 Ib
Gross Carbon Sequestration 211,318 Ib/yr
Tree Value $12,107,376

i-Tree Eco Model Analysis Results

95 acres Canopy / 397 acres =
25% Campus Coverage




Continuous Tree Inventory Updates -
Campus Committees

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.
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A\ Purpose - Define the Performance of Trees

© * Provide a platform for the development of

educational tools defining the Performance of
iIndividual trees and the collective forest in the
urban landscape

+ Study at a variety of scales from the microscopic
Impacts of trees on solls to the regional impact of
the urban forest

~ « Living Learning Laboratory

@ Georgia Tech — Campus Arboretum



/[ Tree Inventory x Y\
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Georgia Tech Arboretum {8 R e

A guide to GT's campus arboretum [ o] 3

- 8 Eco-Commons
East Campus

West Campus

st s 211318
$12,107.376
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The Hill Tour

The Goongia Tech Arboretum provides i
plattorm for the development of educational
tools defining the periormance of individual
trees and the collective forest in the urban
landscape. By defining the performance

of the individual trees and the collective
forest, the students, faculty, wvisitors
and the larger urban community can begin
to understand the value of one Lree and the
forest as a whole. The impact of trees and
their performance on the environment can
be studied on a variety of scales. From the
microscopicimpacts of trecs on sails, 1 the
regional impact of the urban forest on the
air we breathe, the Arboretum provides the

Ihe Hill Tree Calculations
Tree Count 662
Canopy Cover (sqft) XXX
Canopy Coverage XXAG/Xxac=25% canopy
Leaf Area (sqft) 1,301,196
Rainfall Interception (Cubic Ft/yr) 16,814
Leaf Biomass (Ib) 23,063
Carbon Storage (Ib) 426,690
““ Gross Carbon Sequestration (Ib/year) 15,322
Structural Tree Value ($) 852,615
Tree #1 on the tour, White Oak (Quercus alba), is one of the
oldest, and largest trees in this area. [t can be seen in images
; 8§ circa 1888, 1 his tree alone has the carbon storage capacity of
> 11,177 Ibs and sequesters 217 | These calculations have

The landscape of the historic district,

i also known as The Hill, prmarity ) X ¥
GT community a tool for explaining trees gl llf" e R A boen gencrated using the -Teco Soltware suile developed by
performance values while they are being U565 @ tradilional southern palleite Wl he alegus
- Thie i i s miehisd e v v aad 5 USDA Forcst Service.
rescarched as part of our Living Learning his indudes a mixture of native and B Can s
Laboratarg non-native species that are proven to [ i" e B . i
4 survive in this region. Per the Campus ® i For more information on the performance of Georgia Tech's

andscape master trees load the JUNAIQ app and visit www.arboretum.gatech,

included Parkland, Woodland arcas. (1)
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Augmented Reality
Tour Instructions

2923

. Load “JUNAIO” App on your
mobile device.
Scan QR code above with the
JUNAIO App.
T'ouch “Radar” and adjust the
distance your able to see items
on the screen
. View pholographed Lrees
on the tour while walking
campus.
. Select trees for tree
performance information.
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For example:
1. While Oak (Quercus alba)t™
Tree condition: Fair
T'otal height: 88ft
Diameter: 42.9 in
Leaf Biomass: 190.06 Ib
Carbon Storage 11,177 lbs
Gross Carbon Seq: 217.02 Tb/yr
NORTH AVENUE Structural Tree Value: $14,904

Avoided runoff 151 f3fyr

L I I R X S )

Additional species
found on The Hill
25. Sugar maple (Acer 4 m)

26. Trident Maple {Acer buergerianum)
27. Shumard oak (Quercus shumard)

evis)
31. Chinese juniper (Junipons
chinonsis)
32, Leyland cypress (Cupressocyparis
leylandi)
33. Winged eim {Utrius
34. Southern red oak (e
35. Pin oak {Quctus patisi
36. Japanese holly (liax cron.
37.
38,
39.

at)
taicata)

. Northern red oak (Qx
. Yaupon holly ifex
. Chinese pistache (Fi
chinensis)
40. American beech (Fagus g
41. Scarlet oak Uuertus ¢
42. Northem White Cedar (Thisa
ocoidentals)
Chinese Holly filex ¢
Chinese EIm {Uimus pai
Japanese red cedar (C:
japonica)
Callery pear (Pyrus caferyana)
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& %[ Arboretum Collection

- | GT has more than 100
‘jf»..a‘ M| e 2 . :
0y ‘% Level Il - 100 species species to achieve Level Il
NS N g '
v A« Labeled in some way as .
' g : y Silver Maple
to their identity, Acer saccharinum
- Native to eastern North America including Georgia, this tree
Documented as to their becomes a primary food source for wildlife in the spring. Due
e to its fast growth, this tree is being researched as a potential
ach|S|t|On (SOUI‘CG or source of biofuels. The light wood is used to make furniture,
o - cabinets, flooring, musical instruments, and tool handles.
origin, date, etc.).
Georgia [& Arberetun
TeCh &. arboretum.gatech.edu

| St. John's Wort

‘The Purdue Arboretum
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Augmented Reality App
In development - CoA/CGIS - Digital Building Lab

View of Tech Green today
00000 AT&T = 4:52 PM

Q- B

Junaio

View from Clough overlooking Tech Green

4 % 40% W)
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% ‘Augmented Reality App
«W In development - CoA/CGIS - Digital Building Lab

..J\f@% >, ‘55‘. View of Tech Green Trees in approximately 50 years
\ﬁq 00000 ATRT = 4:52 PM el D

)
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) ‘h M< Q !#_! Junaio Scan

View from Clough overlooking Tech Green with Trees in
2050
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Select trees for
p erfo rmance *0e00 AT&T = 1:53 PM T % 87% W) | s AT&T = 1:53 —— 13 87%-:

i n .I:O rm a.t| on Southern magnolia '
v

1321t

Tree Number: 1562

Tree Condition: Good

Total Height: 58 ft

Diameter: 22.9 in

Leaf Biomass: 1592.15 |b

Carbon Storage: 2112.56 |b |
Gross Carbon Seq: 71.98 Ib per year

Structural Tree Value: 5101 $

Avoided Runoff: 118.76 cubic feet per year
Botanical Name: Magnolia grandiflora

View Image

Route |

Close < > M & X




‘“‘M Ei Living Learning Laboratory

Research/Teaching opportunities

 Heat Island Effect — Canopy coverage (CoA)

e Stormwater Runoff Calculations (CGIS/CoA, CoE)
 Leaf Biomass (CGIS — CoA)

 Bee research — Bee Campus USA (COS - Jennifer Leavey)
 Augmented Reality (CGIS — Digital Building Lab)

e 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...
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Model Support with Eco Updates

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)




b % FGDBs and ArcGIS Online

! ‘A\‘\\{\% [ ‘ \Q{F
y ,?%i:fif Somewhat Related:
[ Y " File geodatabases (and other enterprise level
I 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
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