
TRANSPORTATION RESEARCH BOARD

#TRBwebinar

What Role Does Ecology 
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Transportation?



Learning Objectives

#TRBwebinar

1.    Define “sustainable transportation” and use that 
definition in action

2.  Identify different ways that ecology and ecosystems 
are impacted and influenced by transportation systems

3.   Identify potential resolutions/mitigations for ecological 
impacts

4.   Consider ways to develop ecologically-sustainable 
transportation



All Attendees Are Muted

#TRBwebinar



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



Can’t locate the GoToWebinar
Control Panel? 



The Transportation Research Board has met the standards and 

requirements of the Registered Continuing Education Providers Program. 

Credit earned on completion of this program will be reported to RCEP.  A 

certificate of completion will be issued to participants that have registered 

and attended the entire session.  As such, it does not include content that 

may be deemed or construed to be an approval or endorsement by RCEP.



PDH Certificate Information
• This webinar is valued at 1.5 Professional Development 

Hours (PDH)
• Instructions on retrieving your certificate will be found in 

your webinar reminder and follow-up emails
• You must register and attend as an individual to receive a 

PDH certificate
• Certificates of Completion will be issued only to individuals 

who register for and attend the entire webinar session –
this includes Q&A 

• TRB will report your hours within one week
• Questions? Contact Reggie Gillum at RGillum@nas.edu



Panelists Presentations

http://onlinepubs.trb.org/onlinepubs/webinars/200430.pdf

After the webinar, you will receive a follow-up email 
containing a link to the recording

#TRBwebinar

http://onlinepubs.trb.org/onlinepubs/webinars/20030.pdf


Panelists Presentations

http://onlinepubs.trb.org/onlinepubs/webinars/200430.pdf

After the webinar, you will receive a follow-up email 
containing a link to the recording

#TRBwebinar

http://onlinepubs.trb.org/onlinepubs/webinars/20030.pdf


What role does 
ecology have in 
sustainable 
transportation?

This webinar is sponsored by
The TRB Standing Committee on 
Environmental Analysis and 
Ecology (AEP70)



Today’s Speakers

• Daniel Smith, Ph.D., A.I.C.P., University of Central 
Florida, Dept of Biology and Co-chair of the TRB 
Standing Committee on Environmental Analysis and 
Ecology (AEP70)

• Susan Handy, Ph.D., University of California, Davis, Dept 
of Environmental Science and Policy and Director of the 
National Center for Sustainable Transportation

• Fraser Shilling, Ph.D., University of California, Davis, 
Director of the Road Ecology Center

• Kimberly Andrews, Ph.D., University of Georgia, Marine 
Extension and Georgia Sea Grant



Sustainable Transportation
Susan Handy

National Center for Sustainable Transportation

Institute of Transportation Studies

University of California, Davis

April 30, 2020



Defining Sustainable 
Transportation

• Balancing the 3 pillars (Es
or Ps)

• Environment – Planet
• Economy – Profit
• Equity – People

• Meeting needs now 
without impairing our 
ability to meet needs in 
the future 



https://www.transportation.gov/priorities

https://www.transportation.gov/priorities


https://www.transportation.gov/tags/sustainability

“DOT defines sustainability as the integration of 
energy, environmental, economic, and social 
considerations into the Department’s mission, 
programs, and day-to-day operations.” 

https://www.transportation.gov/tags/sustainability


“The UTCs conduct research that directly 
supports the priorities of the U.S. 
Department of Transportation (DOT) to 
promote the safe, efficient and 
environmentally sound movement of good 
and people. UTCs work with regional, state, 
local and tribal transportation agencies to 
help find solutions to challenges that directly 
impact their communities and affect the 
efficiency of the nation’s transportation 
system.”

US DOT’s University 
Transportation Centers



National UTCs under the FAST Act

• National University Transportation Center 
For Improving Mobility

• National Institute for Transportation and 
Communities

• Collaborative Sciences Center for Road Safety
• Safety Through Disruption (Safe-D) National UTC
• National Institute for Congestion Reduction
• National Center for Transportation Infrastructure 

Durability and Life-Extension
• National Center for Sustainable Transportation



NCST Theme

FAST-ACT Priority Research Area 
“Preserving the Environment”

“The challenge for the nation is to reduce [the 
impacts of the transportation system on our 
natural resources] while meeting the mobility 
needs of society, fostering healthy communities, 
and supporting economic growth.”

https://ncst.ucdavis.edu/about

https://ncst.ucdavis.edu/about


NCST Research Areas

Zero-Emission 
Vehicle and Fuel 

Technologies

Multimodal Travel 
and Sustainable 

Land Use

Environmentally 
Responsible 

Infrastructure and 
Operations

Institutional Change



NCST Special Focus Areas

Sustainable Freight
Investigate strategies that reduce carbon and criteria 
pollutants and increase freight efficiency

Environmental Review
Explore improvements to NEPA that streamline 
environmental assessment and respond to new areas, such 
as environmental justice and climate change 

New Mobility 
Understand the environmental impacts and benefits of new 
mobility services (e.g., carshare, ride-share, micro-transit)



NCST Partners
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AB32 The California Global Warming 
Solutions Act of 2006

80% reduction of GHG from 1990 levels by 2050
+SB 32 of 2016:  40% below 1990 by 2030 

http://www.arb.ca.gov/cc/scopingplan/meetings/070808/slides_julyspworkshops.pdf
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SB375 Sustainable Communities 
and Climate Protection Act of 2008
Targets for reducing per capita GHG emissions from 
cars and light trucks for metropolitan areas by 
reducing vehicle-miles-traveled (VMT)

12

Examples 2020 2035
Sacramento -7% -16%
San Francisco Bay Area -7% -15%
Los Angeles region -8% -13%
San Diego -7% -13%



VMT and GHG 
emissions

Vehicle and fuel 
technology

Multimodal 
travel and land 
use

Infrastructure 
and operations

Human health 
and well being

Ecological health 
and well being



Competing perspectives example

Human perspective Ecological perspective

Network connectivity Patch connectivity

How can we bring 
the ecological 
perspective into 
the transportation 
process – early on, 
not just as 
mitigation?



How can we bring ecology more fully 
into transportation research and 
practice?



Framework for considering and 
measuring ecologically-
sustainable transportation

Fraser Shilling
Road Ecology Center
University of California, Davis
fmshilling@ucdavis.edu
https://roadecology.ucdavis.edu

mailto:fmshilling@ucdavis.edu
https://roadecology.ucdavis.edu/
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What is “Ecologically-Sustainable 
Transportation”?

Transportation: “Land-based transportation systems are 
combinations of the infrastructure, vehicles, and social/economic 
exchanges taking place along them”
Sustainability: “A system that is sustainable, should meet today’s 
needs without compromising the ability of future generations to 
meet their own needs.” (Brundtland Commission, 1987)
Sustainable Transportation: “Where total social, economic, and 
environmental benefits of the system are greater than the combined 
impacts AND total impacts are below acceptable thresholds.”
Eco-Sustainable Transportation: “Transportation systems where the 
ecological impacts have been minimized so as to pose no threat to 
ecological systems.”



The theory and 
practice of ecology 
and transportation
Interactions between ecology and transportation
Transportation networks as novel ecosystems

Legal and social thresholds for mitigation
Most action related to listed species/habitats and wildlife
& most action is compensatory mitigation, not avoidance or 
minimization



State Transportation Plans and 
Ecology
• Current policies and practices
• Can be used as an indication of state DOT intent 

and resource allocation



State Transportation Plans

Searched current plans for occurrences of words 
common to RE field: “wildlife”, “ecology”, 
“ecosystem”, “habitat”, “connectivity”, and 
“environment”
CA 2040, NYS 2030, TX 2040, FL 2060, WA 2040, MI 
2040



Findings

Term CA FL NY TX WA MI
Wildlife 1 7 2 0 4 0
Ecology 0 0 0 0 0 0
Ecosystem 1 1 0 0 1 0
Habitat 9 8 2 0 1 0
Connectivity/ Fragmentation 1 1 0 0 0 0
Environment* 170 49 70 95 37 6
Annual Spending ($ billion, 
2017)

14 6 15 13 5 4

*  Includes names environmental agencies and regulations

Findings

*  Includes names of environmental agencies and regulations



Specific Funding Example: CA SB 1

California passed SB1 (“fuel-tax”) in 2017, dedicating additional ~$53 billion over 
10 years to transportation.

The enabling bill language does not talk about conflicts with wildlife or nature; it 
does not mention environmental impacts (except with greenhouse gases); it does 
not include additional funding for legacy impacts to wildlife movement, reduced 
noise/water/air impacts, reduced spread of invasive weeds, structural changes to 
reduce impacts (e.g., elevation over wetlands/waterways), or reduced impacts to 
aquatic ecosystems.



Specific Funding Example: CA SB 1

Provides 0.2% for “advance mitigation planning” which 
covers mitigation already required, but is supposed to 
streamline requirements for individual projects and move 
their mitigation funding to an independent pot of funds.

“(d) The department may use advance mitigation credits 
to fulfill mitigation requirements of any environmental 
law for a transportation project eligible for the State 
Transportation Improvement Program or the State 
Highway Operation and Protection Program.” (SB 1, as 
amended)



State TPs – Gaps 

• Adequate consideration of natural environment
• Understanding of ecology, ecosystems, ecological 

processes
• Dedication of planning role for ecology
• Authority for transportation officials to protect 

environment
• Dedication of funding to repair legacy impacts of 

transportation
• Ways to measure impacts and effectiveness of 

mitigation for new projects



Framing and Measuring 
Sustainability
• Beyond fuel-related concerns (EV, climate change)
• Beyond pollutant impacts on people
• Beyond minimum interpretation of legal 

requirements

• Includes protecting and repairing harm to nature
• Includes making decisions with adequate 

information
• Includes taking responsibility



Sustainability: Direction, Goal, or 
Success?



Sustainability Framework

• Goals
• Measurable Objectives
• Indicators/Metrics

The California Water Sustainability Indicators Framework, California Water Plan, 2013 Update



An Eco-Sustainable Transportation 
Framework
ONE EXAMPLE: Eco-Logical Goals
• Conservation: Protection of larger scale, multi-resource 

ecosystems;
• Connectivity: Reduce habitat fragmentation;
• Predictability: Knowledge that commitments made by 

all agencies will be honored, i.e., that the results and 
outcomes of planning and conservation agreements 
will occur as negotiated; and

• Transparency: Better public and stakeholder 
involvement at all key stages in order to establish 
credibility, build trust, and streamline infrastructure 
planning and development.

(Bacher-Greock and Schwarzer, 2009)



What if we used a Framework

• Learning
• Collect data about past actions
• Explicitly connect learning to new actions

• Language
• Use existing terms
• Connect and translate

• Decision-making
• Decision points
• Scales
• Authority 



Using Road Ecology to Measure 
Sustainability
• Roadmap

• Use broad range of skills/knowledge (i.e., not just 
wildlife biology)

• Rely on the public university systems for R & E
• Clear responsibility and authority for qualified scientists 

in agencies



Using Road Ecology to Measure 
Sustainability
• Principles

• Measure, understand, act, measure….
• Ecosystem components and processes
• Scientific process, not just mitigation planning
• Develop ecological thresholds to measure sustainability



Using Road Ecology to Measure 
Sustainability
• Metric Menu

“Insufficient data make it nearly impossible for agencies to 
properly establish and prioritize environmental
opportunities. Across the United States, there are large data 
gaps for current ecosystem information.” (Bacher-Gesock
and Schwarzer, 2009)



Using Road Ecology to Measure 
Sustainability
• Metric Menu
• Appropriate thresholds

“Insufficient data make it nearly impossible for agencies to 
properly establish and prioritize environmental
opportunities. Across the United States, there are large data 
gaps for current ecosystem information.” (Bacher-Gesock
and Schwarzer, 2009)Noise/light
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Using Road Ecology to Measure 
Sustainability
• Metric Menu
• Appropriate thresholds

“Insufficient data make it nearly impossible for agencies to 
properly establish and prioritize environmental
opportunities. Across the United States, there are large data 
gaps for current ecosystem information.” (Bacher-Gesock
and Schwarzer, 2009)



Using Road Ecology to Measure 
Sustainability
• Metric Menu
• Appropriate thresholds
• Reporting system

“Insufficient data make it nearly impossible for agencies to 
properly establish and prioritize environmental
opportunities. Across the United States, there are large data 
gaps for current ecosystem information.” (Bacher-Gesock
and Schwarzer, 2009)



Contact

fmshilling@ucdavis.edu
https://roadecology.ucdavis.edu

mailto:fmshilling@ucdavis.edu
https://roadecology.ucdavis.edu/


(Sustaining) the interaction 
between aquatic and shoreline ecosystems 

and transportation infrastructure

Kimberly M. Andrews, PhD
University of Georgia
Marine Extension – Georgia Sea Grant
Brunswick, GA



Shorelines = interface of land and 
water (coastal, rivers/streams, 
lakes)

Natural shorelines are a fluid line
We build a hard line when we build critical infrastructure



Two – way dynamic between roadsides and roads







Roads and Ecology
Field explosion (as measured by literature 
production)
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WATER
ECOSYSTEMS

WILDLIFE

Softshell Turtle

Dwarf Waterdog



Diamondback Terrapin nest box
Examples in Andrews et al. (2015). Johns Hopkins Uni Press



Crawford et al. 2014

Posterior means and credibility intervals: 
95% (thin bars);  75% (thick bars)



Public Awareness



Applied Wildlife Conservation Lab

Zailo, MS thesis



Caloosahatchee River NewsBrisbane Times



Miami Herald





Increase our Understanding



Examples of camera views

Emily Woodward

2. RTK-GPS

1. Time-lapse photography

3. UAV-Drones



Typical: 



Hurricane Matthew: 





“DOT defines sustainability as the 
integration of energy, environmental, 
economic, and social considerations into 
the Department’s mission, programs, and 
day-to-day operations.” 











Kimberly Andrews
kma77@uga.edu

“If you don’t know where you’re going, 
you might end up someplace else” 

-Yogi Berra

mailto:kma77@uga.edu


#TRBwebinar

Kimberly Andrews 
kma77@uga.edu

Fraser Shilling 
fmshilling@ucdavis.edu
Road Ecology Center

Daniel Smith 
Daniel.Smith@ucf.edu

Susan Handy 
slhandy@ucdavis.edu

mailto:kma77@uga.edu
mailto:fmshilling@ucdavis.edu
mailto:Daniel.Smith@ucf.edu
mailto:slhandy@ucdavis.edu


Get Involved with TRB
• Getting involved is free!

• Join a Standing Committee  
(http://bit.ly/TRBstandingcommittee)

• Become a Friend of a Committee 
(http://bit.ly/TRBcommittees)
– Networking opportunities
– May provide a path to become a 

Standing Committee member

• For more information: www.mytrb.org
– Create your account
– Update your profile

@NASEMTRB

@NASEMTRB

Transportation 
Research 
Board

http://bit.ly/TRBstandingcommittee
http://bit.ly/TRBcommittees
http://www.mytrb.org/


#TRB100
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