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Outline

» Urban Tree Inventory

> Introduction to I-Tree

» Knoxville Urban Tree Canopy Assessment

» Future Directions

www. downtownknoxville.org




Why Inventorye

Give arecord of resources, frack maintenance tasks, and make
management decisions (sassett, 1978)

Describe the public tree resource (hnumber and value) cerhoid et al., 1987)
Increase work efficiency and educate the publiC (smiey and Baker, 1988)

Maximize public benefits and minimize public expense mier, 2007)
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Inventory Components

» Time and personnel

» Site descriptors
» Location
» Width of tree lawn
» Overhead wires
> elic

» Tree descriptors
» Species
» Size
» Condition

» Maintenance Records

» Updating







What is I-Tree@

» Initial release August 2006

» Developed by the USDA Forest
Service

» Free public domain software

» Comprised of 6 individual urban
ecosystem assessment tools



I-Tree Eco

Quantifies urban forest structure,
environmental effects, and value to
communities

» Complete inventory or
random sample

> AlIr pollution

» Other meteorological data




HIGCEMNIGCEIR

Uses tree inventory data to quantity the
dollar value of annual environmental and
aesthetic benefits

] Define Species

> Very easy to use ' i

CELOTHER

> Manage resources, ot oeecomie [cELOTHER

Bailey acacia Acacia baileyana | BES OTHER
Trident maple Acer buergeranum | BDS OTHER

d@V@'Op pO'ICy, SeT pl’loriﬂes \Hedgemaple | Acercampesire | EDMOTHER |

Freeman maple Acer x freemanii BDLOTHER
Amur maple Acer ginnala BDS OTHER
[Paperbark maple | Acer griseum BDS OTHER
|Bigleaf maple | Acer macrophyllum | BDL OTHER

Boxelder

Assigned Species Value
Common Name:

ol Blectricity

CELOTHER A (s/kwh)
Natural Gas

($/Them)

CO2 (3/1b)
PM10 ($/1b)

NOZ2 (s/1b)

S02 (s/1b)

VOC ($/1b)

Stormwater
Interception
($/qallon)

197

6.26

0.0099

Average Home 161,600

Resales Value

©
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-Tree Hydro

Designed for users interested in watershed
scale analyses of vegetation and
impervious cover effects on hydrology

> [ree cover
» Impervious surface area

> City scale i-Iree.

% Urban Hydrology Hydro




I-Tree Vue

Utilizes the National Land Cover Database
(NLCD) satellite-based imagery to assess a
community’s land cover

> free canopy
» Other ecosystem services

» Consists of 3 types of Imagery:

> 29 Land Cover classifications

» Percent Impervious Cover

> Percent Tree Canopy
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-Tree Design

Allows for simple estimation of the benefits
provided by individual trees

> Inpufts:
Location
Species
Size
Condition

> Benefit estimation includes:
- Greenhouse gas mitigation
Alr quality Bor " Bt o
Stormwater interception I summer Savines
Heating/Cooling costs $17.14

$1.54




-Tree Canopy

Produce a statistically valid estimate of land
cover types (e.g., tree cover) using aerial
images available in Google Maps

el Cover (£5E

> Define project ared g i-Tree Canopy... 8
> Define cover types .
» Classity points

> Can estimate free
benefits

[Abbr. |  BeneftDescrigion =~~~ | Vale | 3SE |

Carbon Monoxide removed annually $2,042.42 +153.30 3297 +0.25, 2004 Googhe kmagery G014 | Terms of Use  Mesen & map ewer
Nitrogen Dioxide removed annually $1,955.81 +146.80 815T +0.614 you survey, the lower your Standard Emor, andthemore Save Your Data
Ozone removed annually $77,03058 +578238  5TSTT | 44300 ambor Menas Broves e a betier asdeaton of
5 Particulate Matter less than 2.5 microns removed annually $156,116.15 =11717.65 286T
SO2 Sulfur Dioxide removed annually $120.28 +0.03 1547

Particulate Matter greater than 2.5 microns and less than 10
microns removed annually

ICO2seq Carbon Dioxide sequestered annually in trees ,850. +17,176.88 11818757

Carbon Dioxide stored in trees (Note: this benefitis notan
annual rate)

PM10* +2,019.09 799T

CO2stor +562678.82 380.277.02 T 22854254




I-Tree In Action
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INnifial Assessment

» Davey Resource Group DAVEY%,

Proven Solutions for a Growing World

» Total of 7,648 trees and 829 potential planting sites

» |-lree Streets

» Benefits of trees
» Cost-benefit rafio of Urban Forestry Program

» Goal: To illustrate a business-case scenario for
investing in the City's urban forest




I-Tree Streets Results

Eight representative Knoxville neighbornoods

$140

$120

5100

$80 B Aesthetic/Other Benefits
560 1

540 |

$20 Air Quiality Benefits

stormwater Benefits

5 — B CO2 Benefits
5(20) -
M Energy Benefits

Figure 1. Annual benefits by category within each neighborhood

(Davey Resource Group, 2011)




I-Tree Streets Results

Table 5. Benefits and costs within each neighborhood

Neighborhood E“’#g‘,{:}“" Costs Benefits Net Benefits E::Iﬁ Benefit Cost

{Zone Number) Trees {(DollarsiYear) (Dollars/Year) (Dollars/Year) (Dollars/Tree) Ratio

omingsse @2) | Ta43 | sieatr | siesses | suaser | s | sars
Tow | a5 | svass | sewars | e | sw | saa ]

(Davey Resource Group, 2011)




Report Recommendations

» “Create one new staff position — Urlban Forester.”
» Which led to.....

Kasey Krouse
Knoxville Urtban Forester

Hired 2012

www.knoxnews.com




Knoxville's New Project

» Assessed canopy cover
» Delineated by neighborhoods

» Used I-Tree Canopy for a stratified random sample
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(Urban Forestry — Trees in Knoxville, 2015)




Data Attributes

» Tree Canopy ‘?

» Impervious Surface

» Impervious Structure
» Other Green Space
» Other Pervious

» Other Impervious
» Water




Canopy Cover

City average canopy cover = 40%

Table 2. Neighborhoods above or below 40% canopy cover (city average).

Area Tree (%) Imp. Pavement (%) Imp. Structure (%) OGS (%) OI (%) OP (%) Water (%)

Cherokee Farm 61.4 8.6 3 19.4 0.2 54 2
Kingston Pike 57 17.8 7.4 13.8 0.2 3.6 0.2
Sequoia Hills . 11.8 6.6 22.6 . 2 0.4
Alcoa Hwy . 4.4 . 41.8

Bearden

Downtown/ Market Square

|University of Tennessee

(Urban Forestry — Trees in Knoxville, 2015)




Tree Benefits

2 Tree Benefit Estimates Downtown

Abbr. Benefit Description Value +SE Amount +SE
(010] Carbon Monoxide removed annually $36.01 +3.86 54201b 581
NO2 Nitrogen Dioxide removed annually $65.18 +6.99 29941 1h +3212
03 Qzone removed annually $2,993.63H +321.16 116T 012

PM10% Pariculate Matter greater than 2.5 microns and less than 10 microns
removed annually

PM2.5 Pardiculate Matter less than 2.5 microns removed annually $6,267 .1 QH +672.36 118161h 1268
S02 Sulfur Dioxide removed annually $9.82 +1.05 147191b +1579
C0O2seq Carbon Dioxide sequestered annually in trees $4,555.15 +488. 69 23525T +2524
CO2stor Carbon Dioxide stored in trees (Note: this benefitis not an annual rate) }$1 3817244, +14823.47 713578 T +765.54

$2,08017 +219.95 656.441b +70.42

% Tree Benefit Estimates Island Home

Abbr. Benefit Description Value *SE Amount *SE
co Carhon Monoxide removed annually $305.74 +12.09 460.181b  #18.20
NO2 MNitrogen Dioxide removed annually $66.43 +2.63 502.37 lh +19.86
03 Ozone removed annually $37,688.43| £1,490.18 1814 T +0.72

Particulate Matter greater than 2.5 microns and less than 10
microns removed annually

PM2.5 Paticulate Matter less than 2.5 microns removed annually $107,756.05| =4 26065 1.33T +0.05
S02 Sulfur Dioxide removed annually $79.36 +314 1,603.931h +63.42
CO2seq Carbhon Dioxide sequestered annually in trees $73,291.88| x289795 378508T +149.66

Carbon Dioxide stored in trees (Note: this benefitis not an annual
rate)

Ph10* $27,740.22| +1,096.84 4447 +0.18

CO2stor

|$2,223,1 84.81|+87,904.30 11481413 T +4,539.73




Future Directions

» Oak Ridge, TN urban tree management plan

» Widely utilized by the public
» www.itreetools.org

» Improve strengths and
address weaknesses
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