
Utilizing i-Tree to Assess 
the Urban Forest 

THOMAS JENNINGS 
M.S. CANDIDATE 

DEPARTMENT OF FORESTRY, WILDLIFE, 
AND FISHERIES 

UNIVERSITY OF TENNESSEE 
 

February 4, 2015   12:20pm 
Room 160, Plant Biotech Building 



Outline 
Ø  Urban Tree Inventory 

Ø  Introduction to i-Tree 

Ø  Knoxville Urban Tree Canopy Assessment 

Ø  Future Directions 

www. downtownknoxville.org 



Why Inventory? 
u  Give a record of resources, track maintenance tasks, and make 

management decisions (Bassett, 1978)   

u  Describe the public tree resource (number and value)(Gerhold et al., 1987) 

u  Increase work efficiency and educate the public (Smiley and Baker, 1988) 

u  Maximize public benefits and minimize public expense (Miller, 2007) 

washingtondnr.wordpress.com 



Inventory Components 
u  Time and personnel 

u  Site descriptors 
u  Location 
u  Width of tree lawn 
u  Overhead wires 
u  etc. 

u  Tree descriptors 
u  Species 
u  Size 
u  Condition 

u  Maintenance Records 

u  Updating 

www.wmky.org 





What is i-Tree? 

u  Initial release August 2006 

u Developed by the USDA Forest 
Service 

u  Free public domain software 

u Comprised of 6 individual urban 
ecosystem assessment tools 



i-Tree Eco 

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

Ø Complete inventory or 
     random sample 
 
Ø Air pollution 

Ø Other meteorological data 



i-Tree Streets 

Uses tree inventory data to quantify the 
dollar value of annual environmental and 
aesthetic benefits 
Ø  Very easy to use 

Ø  Manage resources,  
    develop policy, set priorities 





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

Ø  Tree cover 

Ø  Impervious surface area 

Ø  City scale 



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

Ø  Tree canopy 

Ø  Other ecosystem services 

Ø  Consists of 3 types of imagery: 
Ø  29 Land Cover classifications 

Ø  Percent Impervious Cover 

Ø  Percent Tree Canopy 



i-Tree Design 
Allows for simple estimation of the benefits 
provided by individual trees 

Ø  Inputs: 
•  Location 
•  Species 
•  Size 
•  Condition 

Ø  Benefit estimation includes: 
•  Greenhouse gas mitigation 
•  Air quality 
•  Stormwater interception 
•  Heating/Cooling costs 



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

Ø  Define project area 

Ø  Define cover types 

Ø  Classify points 

Ø  Can estimate tree  
    benefits 



i-Tree in Action 
KNOXVILLE, TN 



Initial Assessment 

u  Davey Resource Group 

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

u  i-Tree Streets 
u  Benefits of trees 

u  Cost-benefit ratio of Urban Forestry Program 

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



i-Tree Streets Results 

Eight representative Knoxville neighborhoods 

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 

(Davey Resource Group, 2011) 



Report Recommendations 

u  “Create one new staff position – Urban Forester.” 

u  Which led to….. 

Kasey Krouse 
Knoxville Urban Forester 
 

Hired 2012 

www.knoxnews.com 



Knoxville’s New Project 
u  Assessed canopy cover 

u  Delineated by neighborhoods  

u  Used i-Tree Canopy for a stratified random sample 



(Urban Forestry – Trees in Knoxville, 2015) 



Data Attributes 

u  Tree Canopy 

u  Impervious Surface 

u  Impervious Structure 

u  Other Green Space 

u  Other Pervious 

u  Other Impervious 

u  Water 



Canopy Cover 

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 5.4 2 

Kingston Pike 57 17.8 7.4 13.8 0.2 3.6 0.2 

Sequoia Hills 55.2 11.8 6.6 22.6 1.4 2 0.4 

Alcoa Hwy 45.6 4.4 1.95 41.8 0 1.05 5.2 

Bearden 34 30.2 9 23.6 0 3.2 0 

Downtown/ Market Square 14.8 43.5 24.6 11.2 0.4 4.41 1 

University of Tennessee 13 39.4 19.8 17.6 0.8 9 0.4 

City average canopy cover = 40% 

(Urban Forestry – Trees in Knoxville, 2015) 



Tree Benefits 
Downtown 

Island Home 



Future Directions 

u  Oak Ridge, TN urban tree management plan 

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

u  Improve strengths and  
    address weaknesses 
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Questions? 

Thomas Jennings 
136 Plant Biotechnology Building 
tjennin6@vols.utk.edu 


