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PDH Certification Information

1.5 Professional Development Hours (PDH) – see follow-up email

You must attend the entire webinar.

Questions? Contact Andie Pitchford at TRBwebinar@nas.edu 

The Transportation Research Board has met the standards and requirements of the 
Registered Continuing Education Program. Credit earned on completion of this program 
will be reported to RCEP at RCEP.net. A certificate of completion will be issued to each 
participant. As such, it does not include content that may be deemed or construed to be an 
approval or endorsement by the RCEP.

mailto:TRBwebinar@nas.edu


Learning Objectives
At the end of this webinar, you will be able to:

• Understand tools and technologies available for use in roadside asset management

• Find common themes in state DOT efforts to create geographic inventories of roadside 
land use types

• Identify emerging technologies and the application of AI to transportation asset 
management systems

3

Purpose Statement
This webinar will highlight current practices and challenges in roadside landscape design, 
asset management, and maintenance. Presenters will discuss strategies to enhance the 
health, functionality, and resilience of roadside landscapes and share perspectives on how 
collaboration across disciplines can support sustainable highway systems.



Questions and Answers

• Please type your questions into your webinar 
control panel

• We will read your questions out loud, and 
answer as many as time allows
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NCHRP 14-47 
Tools and Technology for 

Roadside Vegetation Asset Management



• Develop a guidebook for performance-based vegetation 
management strategies covering tools and technology for:
o Planning and decision making
o Estimation and benefits optimization
o Enhancing maintenance operations efficiency and 

effectiveness
• Provide a roadmap for the advancement of RVAM

Project 
Objectives



RVAM 
Definition

The systematic process of developing, 
operating, maintaining, and measuring 
vegetation assets’ state of repair, as well as 
planning for, upgrading, and disposing of 
vegetation assets in the most cost-effective 
manner. 

Washington State Department of Transportation, 
Maintenance Operations Division, 2023.



Surveys - Overview

• RVAM prioritization often differs between 
central office and local staff 

• Mapping software is the most commonly used 
technology

• Lack of tracking of work hours, work 
completed or needed

• Additional training needed in several states

• Contractors and In-house staff utilized



Lit Review Findings - 
RVAM Benefits 

• Can Help Reduce:
o Erosion
o Landslides
o Flooding on the roadway
o Invasive species
o Vehicle-animal collisions

• Provide fire-resilient ground / fire-
breaks

• Provide habitat for pollinators

DRG, 2021



Lit Review Findings - Functional Plantings

● Snowdrift control

● Visual screens

● Noise reduction barriers

● Delineators

● Erosion control 

● Improving air quality 

● Impact attenuators; depending on location 
and type of plant

● Improving motorist temperament and 
reducing vehicle speeds

https://wisconsindot.gov/Pages/doing-bus/local-gov/hwy-mnt/winter-
maintenance/living-snow-fence.aspx



Lit Review Findings - Tools and Tech

• GPS/AVL systems

• Software systems should interface

• Access to geodatabases for construction and 
maintenance field staff 

DRG, 2023



Case Studies - Overview

• States beginning to add additional assets into 
state Transportation Asset Management 
Plans (TAMPs)

• Tools and tech can help to reduce 
maintenance costs

• Operations staff helpful in plan development

• Consider IT needs when selecting software

• Low funding for RVAM common

• More information is needed for ROI on RVAM 
tools and tech

Created with mapchart.net



Implementation Recommendations:
Link RVAM and TAMP 

• Standardize common vegetation and 
vegetation-related safety feature terms
○ Use Data Dictionary 

• Use a proactive management approach

• Standardize asset condition rating



• Set up & define rating system as needed for 
organization

• Define thresholds for maintenance needs
• Use life-cycle planning for maintenance 

planning
• Conduct regular inventories

Implementation Recommendations: Asset Condition

Caltrans Division of Design and Division of Maintenance, 2023



• Consult IT department
• Ensure security permissions met prior to purchase
• Allow third-party IT support when needed
• Office staff need access to GIS software
• Field staff need access to collection systems
• Interfacing systems are more efficient

Implementation Recommendations:
IT Department 

Washington Department of Transportation Maintenance Operations Division, 2023



Implementation Recommendations - 
Tools and Technology

Ohio Department of Transportation Office of Maintenance Operations, 2023. 

• Plan to upgrade hardware/software every 3-
4 years

• Install GPS/AVL-enabled systems in vehicles

• Tablets and cellular devices or data 
collection

• Use mapping software that updates 
locations in system automatically

• Use LiDAR to map large vegetation assets

• Artificial Intelligence

• UAVs



• Customer service representatives: 
o Aware of DOT goals 
o Have access to vegetation management 

timelines
• Increase staff morale and retention
• Provide annual and specialized training

• Communicate the benefits of RVAM to staff 
and public

• Collaboration between design, construction, 
and maintenance staff

Implementation Recommendations:
Staff and Training

DRG, 2015



Possible Funding Sources

• Infrastructure Investment and Jobs 
Act (2022-2026)

• State taxes
o Gas Tax
o Vehicle Miles Traveled Tax
o Usage Fees
o Tolls

• EPA
• FHWA

DRG, 2024



Projects Types
Eligible for Funding

• Flood prevention
• Noxious/invasive species 

eradication
• Stormwater 
• T&E Species protection
• Tree Inventories
• Wetland protection

Google, 2025



Thank you for your time! Cheryl Daniels 

cheryl.daniels@davey.com

Keep an Eye Out for Publications:

• Guidebook: Research Report 1155

• Report: Web Only Document 429

Questions?

mailto:cheryl.daniels@davey.com


Tennessee Department of Transportation 
    

   Case Study



● Making GIS data available to non-GIS 
field staff with TRAM

● PowerBi dashboards
● Use LiDAR imagery to complete 

vegetation surveys and plan tree work
● Track labor with MMS
● Map the ROW and determine 

maintenance acreage with GPS/AVL 
system

TDOT Roadway Asset Map (TRAM) interface showing Vegetation and Mowing Assets

Benefits of Tools and Technology



Street-Level, High-Resolution Imagery

Street-level, high-resolution imagery from Cyclomedia showing changes across multiple collection cycles 
along TDOT ROW

● Collected by contractor annually
● Compare images across multiple years
● Analysis via LiDAR and imagery
● Information overlaid on mapping 

software
● Take direct measurement within 

images
● Data drives decision-making



Mapping Software and Asset Tracking

● LiDAR data and imagery results are 
integrated into the TDOT Roadway Asset 
Map (TRAM)

● Used for pre-project reconnaissance
● Data not available to all field staff - need for 

more IT support

TRAM map showing the locations of trees (green) along an interstate route that 
require removal (blue) based on street-level, high-resolution imagery



Labor Tracking and Budgeting 

Maintenance Management System (MMS) Power BIGPS on Trucks and 
Mowing Equipment



Next Steps for TDOT

● Performance Based Maintenance 
Inspections (PBMI)

● Modernize Maintenance Management 
System to integrate GIS & Condition 
data

● Develop data-driven, performance-
based annual plans & budgets for 
maintenance

● Provide access to tools to field staff to 
improve communication up and down
○ Provide access to maps and data
○ Improve ticket response and 

claim mitigation

PBMI Condition Survey123 
Form

PBMI Condition Scores 
Dashboard



THANK YOU!

Chris Harris, P.E. | Tennessee Department of 
Transportation

Statewide Transportation Engineer
chris.harris@tn.gov
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www.wsdot.wa.gov/maintenance/roadside

Evolution of WSDOT Roadside Landscape Asset Management
1993 – 2025

http://www.wsdot.wa.gov/maintenance/roadside


Evolution of WSDOT Roadside Landscape Asset Management
1993 – 2025



Planning for Maintenance of Washington’s Highway Roadside Assets

https://wsdot.wa.gov/construction-planning/protecting-environment/maintaining-vegetation-along-our-highways



Crews Record Actions in HATS – 
Incoming Records are 

Monitored for Accuracy

Annual Data Download & Analysis – 
Performance Data Used to Plan Coming Year’s 

Work and Budget

Crews Record Actions in HATS – 
Incoming Records are 

Monitored for Accuracy

Crews Record Actions in HATS – 
Incoming Records are Monitored for Accuracy

WSDOT’s Annual Roadside Landscape Asset Management Cycle



Recording the Story – WSDOT’s Highway Activity Tracking System
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Telling the Story with Planned vs. Accomplishment Data and Dollars
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Telling the Story with Planned vs. Accomplishment Data and Dollars



WSDOT’s Roadside Landscape Asset Management System Components

Annual Workplan 
and Crew Training

Annual Record of Accomplished Units of Work and LEMO Costs 

Annual Measurement 
of System Condition

Demonstrated Performance of 
RLAM and Resulting System 

Condition 

FIRS



*Data Sources: WSDOT HATS and FIRS – Calendar Year 2022



*Calendar Year 2022 *Calendar Year 2024

Routine Annual Maintenance vs. Integrated Vegetation Management

210

90

176

8,240



Education and Training for Highway Maintenance Technicians
Desirable vs. undesirable roadside vegetation



Education and Training for Highway Maintenance Technicians
Desirable vs. undesirable roadside vegetation



Education and Training for Highway Maintenance Technicians
Caring for desirable roadside vegetation



Education and Training for Highway Maintenance Technicians
Caring for desirable roadside vegetation



Demonstrating the Potential in Roadside Landscape Management
Using Integrated Vegetation Management to establish native ecosystems



Demonstrating the Potential in Roadside Landscape Management
Using Integrated Vegetation Management to establish native ecosystems











Demonstrating the Potential in Roadside Landscape Management
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Demonstrating the Potential in Roadside Landscape Management
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Demonstrating the Potential in Roadside Landscape Management
Using Integrated Vegetation Management to establish native ecosystems



Demonstrating the Potential in Roadside Landscape Management
Using Integrated Vegetation Management to establish native ecosystems



Demonstrating the Potential in Roadside Landscape Management
Using Integrated Vegetation Management to establish native ecosystems



Questions?
ray.willard@wsdot.wa.gov

(360)688-0291

mailto:ray.willard@wsdot.wa.gov
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Upcoming events for you
October 28, 2025

TRB Webinar: Improving Teen Driver 
Safety

January 11-15, 2026

2026 TRB Annual Meeting

https://www.nationalacademies.org/trb/
events

https://www.nationalacademies.org/trb/events
https://www.nationalacademies.org/trb/events


Spread the word and subscribe!
https://bit.ly/ResubscribeTRB
Weekly 

Subscribe to TRB Weekly

Each Tuesday, we announce the latest:

• RFPs

• TRB's many industry-focused webinars 
and events

• 3-5 new TRB reports each week

• Top research across the industry

If your agency, university, or organization 
perform transportation research, you and 
your colleagues need the TRB Weekly 
newsletter in your inboxes!

https://bit.ly/ResubscribeTRBWeekly
https://bit.ly/ResubscribeTRBWeekly


Discover new 
TRB Webinars weekly

Set your preferred topics to get the latest 
listed webinars and those coming up soon 
every Wednesday, curated especially for 
you!

https://mailchi.mp/nas.edu/trbwebinars

And follow #TRBwebinar on social media

https://mailchi.mp/nas.edu/trbwebinars


Get involved 

https://www.nationalacademies.org/trb/get-involved 

TRB mobilizes expertise, experience, and knowledge to 
anticipate and solve complex transportation-related challenges. 

TRB’s mission is accomplished through the hard work and 
dedication of thousands of volunteers.

https://www.nationalacademies.org/trb/get-involved
https://www.nationalacademies.org/trb/get-involved
https://www.nationalacademies.org/trb/get-involved


We want to hear from you

• Take our survey

• Tell us how you use TRB Webinars in your work 
at trbwebinar@nas.edu

Copyright © 2025
National Academy of Sciences.  All rights reserved.
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