Tech Driven Trees: Advancing
Urban Forestry with Technology

GLICK, LISTEN & LEARN

Thursday, December 11, 2025
« 11:00 a.m. -12:00 p.m. ET
* 10:00 a.m. - 11:00 p.m. CT
*  9:00a.m.-10:00 a.m. MT
« 8:00a.m.- 9:00a.m. PT

This program is sponsored by the APWA
Facilities and Grounds Committee

Speakers and instructors for APWA education

offerings are practitioners and experts in public works JUc
and infrastructure issues and solutions. Some may »
have proprietary interest in services and products
used by public works agencies and professionals.
Speakers for APWA educational offerings agree to ° 0

refrain from specific product or services endorsements

or promotions during APWA educational offerings.




A link to the program evaluation will
be emailed to you after the
program.

To request CEU’s - you must
correctly answer 80% of the
questions.

ONE PLACE where a member can access:

* Past Click, Listen & Learn (CLL) presentations
e Content from past conferences (PWX and Snow)

All searchable by topic. All without any extra fees

beyond membership dues! No limits to how often you
access or open the items in the Resource Center.

No travel. No scheduling hassles. No delays while
waiting for someone else’s approval. No waiting for
registration payment to be processed.

For more information go online to
www.apwa.org/resources/resource-center.




Handout for Today’s Program can be download from the right-hand chat panel.
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Program Questions

1. If you have questions for our
speakers, you may ask them using
the Q&A feature.

2. Choose to Upvote a question that

is the same as your question.

Unanswered

Today’s Moderator:

GLICK, LISTEN & LEARN
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Learning Objectives

After completing this course, participants will be better able to:

* Assess the role and potential impact of emerging technologies
including Al, machine learning, and LiDAR on urban forest
management.

* Explain how emerging technolofgies work for urban forest
management and what types of data it provides.

. DeveIoP a strategic approach to urban forest management that
integrates emerging technologies to enhance decision-making,
sustainability, and resource allocation.

MAKE A DIFFERENCE.

Nominate yourself or someone else to serve on an
APWA national committee, council, or as the APWA
representative on an external organization!

NOMINATIONS

are now being accepted for APWA

committees and external appointments.

To learn more about the open positions, go to the
nominations portal at https:/my.apwa.org/s/nominations.

MNominations are due March 31, 2026.




Nominations to join an APWA

knowledge team or
subcommittee are considered
year-round. Share your interest

via the QR code below. Get InVOIVEd With

Today’s Speakers

CLICK, LISTEN ¢ LEARN ABPWA




Q&A

1. If you have questions for our speakers,

you may ask them using the Q&A feature.

2. Choose to Upvote a question that is the

same as your question.
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N -
CLICK,LISTEN  LEARN | the V'rtual_ lounge
for continued
discussion
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; gy won't ref rborists, but -
i arborists who use technology will replace
1 arborists who do not.

'ﬁ{ Technicians gather data
[ using a mobile laser scanner
@ and 360° camera.
Smart Tree Management
Program
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r--- Technology won’t replace arborists, but ---:
i arborists who use technology will replace
: arborists who do not.
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Make the Right Decision, On the Right
Tree, at the Right Time

Should | Should |

REMOVE PRUNE
this tree? this tree?
\ -2
L ; 9 :“ ; \4‘"‘. 4 r':
| B & . shoud! ‘
N MONITOR ,
: i - this tree?
When will | > {6

RETURN
to this tree?

ALuA

Current Process
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Guess Act

ALuA




Poll Question

How current is your Tree Inventory?
— Don’t have one
— > 10 years
— 5-10 Years
— 1 -5 Years
— <1 Year

)
|
1

Traditional GIS-Based Tree Inventories
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Unnecessary & Limited Data Collection
with Standard Fields

Subjective




Poll Question

How would you rate this
tree?

Dead

* Poor

* Fair
Good

* Excellent

Feedback Loop - Buffalo, NY Inventory Update

et et oiernce
m 124,445 127,080 2,635

Total DBH 871,173” 817,627” -53,546”

Average DBH | 6” -1”

-34

# Planting 48,761
Sites




Feedback Loop - Condition Change Assessment

2001 5,698 38,199 25,632
Inventory Poor Fair Good

2014
Inventory

Technicians gather data
using a mobile laser scanner

and 360° camera.




Step 1: We capture cm-accurate point cloud and
automatically identify each tree.
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Step 2: Create a 4D Digital Tree Twin of each tree

Point Cloud
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Multispectral Satellite Images

4D DIGITAL TWIN




Step 3: We analyze each tree and extract information

Leaf Area Index
Ecological Benefits

% Dieback O

Cohort Analysis

- ‘;zuz Leaning Angle Change Over Time

CLICK, LISTEN & LEARN ,42_@.

Step 4: Define outliers

Absolute Outliers (cohorts)

e Deadtrees

e Too much lean

e |Leaf Area compared to Size
o

Canopy Width vs Tree Height

Relative Outliers (filtering)
e Trees>x”

e Treesin certain neighborhoods

e Certain species of trees

e Trees >40% dieback




Step 4: Define outliers

Absolute Outliers (cohorts) .
e Deadtrees S —— : .
Too much lean - I 4 Leaf Area Index (LAI) |
Leaf Area compared to Size i [ 5

Canopy Width vs Tree Height 4

Relative Outliers (filtering)

e Trees>x”

e Treesin certain neighborhoods
e Certain species of trees

e Trees >40% dieback

Step 5: Davey Arborists assess outliers

Remotely In Field
0-20% 25 - 100%




Poll Question

Does your community have LIDAR?
* No
* Yes - Aerial
* Yes - Terrestrial
* Yes — Aerial & Terrestrial
* Don’t know

LiDAR

(data)

Location

DBH

Height

Crown Width?




Smart

(actionable insights)

Location

DBH

Height

Crown Width

Species

Condition (measured)
Leaf Area Index

Risk (Outliers)
Cohorts

Distance to Wires
Clearance Volume

5 Photos & Street View




Smart Tree Management
Program

Assess

Year 1

Act

Years 1-2

Prioritize

Years 1-2

URBAN FOREST
PROGRAM CONTINUUM™

STAY ON TRACK FOR SUSTAINABLE GROWTH
Below are the steps that urban forest programs take to create and maintain
the healthiest and most resilient urban forest possible. Each

component creates a strong foundation of strategic planning,
program funding, and community support which results
in thriving urban forests.

DAVEY RESOURCE GROUP




Key Performance Indicators

* Reduced 311 calls

Risk * Reduced storm response time
Reduction + Reduced tree-related judgments & payouts
(80%)

» Better preventative maintenance
Maintenance » Better tree planting selection
Cost Efficiency
(25%)

More ecosystem services
Increased * Fewer annual removals
Asset Life Span
(30%)

Weicome, Josh Behounek (DRG)
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Objective

Leaf Area Index & Percent Decline

Condition vs LeafArea Index (LeafArealn)
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Leaf Area Index & Percent Decline

Condition vs LeafArea Inde)
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Dieback (%)

Dieback vs Leaf Area Index colored by recommended maintenance
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Dieback (%)
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Dieback vs Leaf Area Index colored by recommended maintenance
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Signage
upper limit

Signage
lower limit

Road kerb

24/04/2023

Tree 4713

> Inventory

GENUS SPECIES

Quercus palustris

STREET NAME AND NUMBER

Risk Health & Vitality Environment

Tools
> Corridor Clearance
> Viaduct Clearance

v Traffic Sign Visibility
Visible distance

Sign coverage

> Distance to Wires

{u @ Twin view

A Monitor over time

Benefits




9 SmartTree 10

sights |/ Smart Tree 10 Manually updated

Scientific Name Common Name Address Last Scan Date
Ulmus pumila Elm, Siberian 5756 W 9600 North St 22nd June, 2024

Machine Learning
Advantages

Objective
Repeatable
Efficient
Precise

Last Update
23rd July, 2025

Current State Base Attributes History

Crown Height

Crown Base Height

Crown Spread

Crown Projection Area

Number Of Stems

Tree Protection

Tree Protection Zone

Root Protection Zone

28.38in

41.25ft

51.9ft

357.42 12

28.39 ft

42,58 ft

American Fork | 4

@

Structural assessment

Health and vitality

Clearances

training on 4/4/2019, 12:51:24 PM u
shed as; TreeDetectionPOC

A Recall

General domain

Recall ®

Image count




“From Reactive to Proactive” + Predictive

Risk *  Reduced 311 calls
Reduction *  Reduced storm response time

*  Reduced tree-related judgements
0
(80%) & payouts

City of Largo, FL

Maint. Cost i .
Efficiency * Better preventative maintenance

Better tree planting selection
(25%)

Y Increased

Asset Life + More ecosystem services
Span + Fewer annual removals

(30%)

)

a Josh Behounek
LT Josh.Behounek@davey.com
il * 573-673-7530a

DAVEY

Resource Group

Shane McQuillen
SDMcQuillan@dmgov.org
515-283-4105
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