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Summary

Urban Tree Management

Planting in the Urban Landscape

Florida Trees Website

Applications & Opportunities for AI



Urban Trees: A Balancing Act

Trees provide a variety of benefits

 Environmental 

 Economic 

 Aesthetic

 Societal functions

 Health effects

 Wildlife habitat

Tree failures can pose significant consequences 

 Public health & safety 

 Property damage

 Disruption of services & activities



Economic Benefits of Trees

Roughly 80% of the US population live in urban areas 
(Nowak et al.2010)

• US urban forests: estimated 3.8 billion trees: 
approximate value of $2.4 trillion (Nowak et al. 2002)

Ecosystem Services:

• Reduced energy costs - $2 billion annually               
(Donovan & Butry 2009)

• Remove 784,000 tons of air pollution = $3.8 billion 
annually (Nowak et al. 2006)

• 770 million tons of stored carbon = $14.3 billion     
(Nowak & Crane 2002)

Figures from: Nowak et al.2010



Urban Sprawl

Did They Leave Room for the Trees?
kinder.rice.edu

Benefits & Risk $$$



1000friendsofflorida.org



Florida: Urban Sprawl 2010-2070

1000friendsofflorida.org



Climate Change

The Intergovernmental Panel on Climate Change (IPCC) 
predicts that by the end of the 21st century: 

• Temperature increase will likely exceed 2.7°F to 3.6°F

• Increased frequency & intensity of natural disasters 

• Less Precipitation



Future Plant Hardiness Zones



*Last 7 years were the warmest on record
www.climate.gov



Hurricane Year Category
Adjusted 

Cost

Katrina 2005 3 $186.3B  

Harvey 2017 4 $148.8B

Ian 2022 4 $112.9B

Maria 2017 4 $107.1B

Sandy 2012 1 $81.9B

Ida 2021 4 $78.7B

Irma 2017 4 $59.5B

Andrew 1992 5 $55.9B

Ike 2008 2 $40.2B

Ivan 2004 3 $31.6B

Top 10 Costliest US Hurricanes

www.ncei.noaa.gov



Harsh Urban Environments

Urban trees have a high mortality rate

• Poor soil quality

• Compacted soils

• Small planting spaces

• Increased temperatures

• Drought-like conditions

• Changes in land-use

• Construction damage

• Lack of maintenance

• Prematurely removed naplesnews.com 2009



Right Tree, Right Place 

Before Planting:

• Figure out what grows well in your area

• Assess the site prior to planting

• Determine desired species traits

• Survival at the site?

Goal:

• Maximize tree related benefits

• Minimize potential for future risk

www.gpb.org 2019



Desired Species Traits

• Function in the landscape

• Mature size

• Growth rate

• Mature form

• Ornamental features

• Deciduous vs. evergreen

• Wood characteristics

• Tolerance of urban conditions

• Cold hardiness

• Native species

thelittlegsp.com

jw-webmagazine.com



Site Evaluation

• Above ground characteristics

 Environmental factors

 Urban Factors

• Below ground characteristics

• Possible site modifications

• Future tree & site management

sustainability.duke.edu





• Useful tool for public/professionals

• Similar websites – none FL specific

• Promotes “right tree, right place”

• Expert System (AI): 100’s of rules/questions 

Additional Info



676 tree species 
fact sheets

403 tree & shrub species 
fact sheets



Updates
Add Wind Resistance

Add Photos

Last Update 2006



New Florida Trees Website

https://floridatrees.ifas.ufl.edu/FloridaTrees/index.html


Value of the Site?

• Contains numerous educational materials & tools

• Specific to FL species & urban conditions 

• Tree selection based on desired characteristics & site conditions 

• Website - easy-to-use 

• Mobile Friendly - accessible in the field

• Right tree in the right place 

www.ubuy



• Wind tunnel simulations using 3D printed trees 

• Assess interactions at root-soil interface

• 3 Acer rubrum L. 'Florida Flame’

• LiDAR + imaging software - 3D model of the trees

• Static pull tests 

Photo: Chris Harchick

Above photos: blogs.ifas.ufl.edu

https://leica-geosystems.com

Leica ScanStation P50 – Long Range 3D Terrestrial Laser Scanner

Wind-Tree-Soil-Root Interaction During Hurricanes



Potential Applications for AI 
& Urban Landscapes 

• Landscape design

• Tree inventory

• Tree health and risk assessments

• Plant growth models

• Searchable fact sheet

• Industry training simulators

• Tree selector 2.0



Summary

• Many factors can affect the success of urban trees

• Creative planning & Design

• High quality nursery stock + Right tree, right place

• AI = opportunities to promote more sustainable landscapes

www.phillymag.com



Thank you for your time!
Questions?
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