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PDH Certification Information
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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


AICP Credit Information
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1.5 American Institute of Certified Planners Certification Maintenance 
Credits

You must attend the entire webinar

Log into the American Planning Association website to claim your 
credits

Contact AICP, not TRB, with questions



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

(1) Identify key elements of equitable transportation planning in response to a disaster

(2) Utilize research tools and techniques for practical applications and identify research 
needs

(3) Support equity-centered public safety policy
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Purpose Statement
This webinar will center on equity in vulnerable populations, community resilience, and 
transportation resources across all phases of a disaster. 



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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Center for Urban and Environmental Solutions         ◊         Urban and Regional Planning

ENGAGING COMMUNITIES 
TO PLAN FOR COASTAL FLOODING 

USING VIRTUAL REALITY 

John L. Renne, Ph.D., AICP
Professor and Director 
Center for Urban and Environmental Solutions
Department of Urban and Regional Planning
School of Environmental, Coastal, and Ocean Sustainability (ECOS)
Charles E. Schmidt College of Science
Florida Atlantic University

Research Associate (Fall 2023)
Transport Studies Unit 
School of Geography and the Environment 
University of Oxford
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Downtown West Palm Beach
November 17, 2021
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Fort Lauderdale



Waikiki, Honolulu, Hawaii



Waikiki, Honolulu, Hawaii



Project Purpose

Visualizing Sea Level Rise in West Palm Beach 

The City of West Palm Beach has been awarded 
$450,000.00 funding for a participatory planning 
project to act on mitigation strategies that enhance 
overall resilience. 

The project engages the community on the topic of 
sea-level rise using immersive technology.
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Chris 
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Redford

City of 
West Palm Beach

John
 Renne
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Hoermann
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FAU
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Calil

Virtual Planet 
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Anna Carolina 
Muller

Stanford University



Study Area

National Oceanic and Atmospheric 
Administration sea level projections at 4 feet



Project Timeline

Feb 2022

Design the 
interaction

Build the 
interaction

Engage the community

Analyze & integrate 
findings with City 
plans and policies

Mid - 2023October 2022 January 2022



VR ENGAGEMENT EVENTS 
October 29 9 am – 1 pm WPB GreenMarket 

November 5 9 am – 3 pm Lagoonfest 

November 8, 9, 12 1 pm – 4:30 pm Mandel Public Library/Urban Living Room 

November 9*  6 pm – 8 pm Meet the Chief at Boys & Girls Club 

November 11 7 pm Screen on the Green 

November 15** Poster session Lake Worth Lagoon Science Symposium 

November 19, 21 11 am—2 pm Cox Science Center 

December 8-9** 9 am – 4 pm Southeast FL Regional Climate Leadership Summit 

December 10 10 am – 12 pm FAU Pine Jog Environmental Education Center 

January 7 10 am – 12 pm NCON General Meeting at Manatee Lagoon 

January 19, 20 ,21 1 pm – 4:30 pm Mandel Public Library/Urban Living Room 

January 27 6 pm – 9 pm Norton Museum of Art/Art After Dark 

* Cancelled - Hurricane Ian **Extending the project’s impact 
 



Methodology

• See the VR or 360-

degree film

• Answer a survey

• 17 public 

engagement 

opportunities

• 269 completed 

surveys



Findings

• In VR, as opposed to the 360-video, people found the adaptation strategies 
(seawall and nature-based solutions) depicted to be more effective.

• In VR, as opposed to the 360-video, the emotional response was higher.

• In VR, as opposed to the 360-video, people were more receptive to be 
informed about future strategies to mitigate the impacts of flooding in my 
community.



Findings

“This is really amazing. It is just astonishing. I’ve never seen anything like it.” 
Dr. Jennifer Jurado, Chief Resilience Officer, Broward County 

“The Virtual Reality experience was quite enlightening.  This technology demonstrated 
in unambiguously clear terms the devastating impact of sea level rise on our City.  I 
was also impressed with the demonstration of the impact of mitigation measures that 
could be employed to counter the effects of sea level rise.”
Keith A. James, Mayor, City of West Palm Beach

Mayor 
Keith 
James



Thank You!
John L. Renne, Ph.D., AICP
Twitter: @jlrenne
Email: jrenne@fau.edu 
Mobile: 504-717-1744
https://cues.fau.edu



Incorporating 
vulnerability and equity: 
Wildfire evacuation 
perspective 

Sarah Grajdura, PhD 

Postdoctoral Researcher

Department of Civil & 
Environmental Engineering

University of Vermont

July 19th, 2023



Introduction

• What is a community?

• What is vulnerability? 

• What is equity?



Overview



Learning from community-centered flood risk 
management

• ”Complex, wicked problems” 

• Proliferation of big data and maps

• Centering people, not the place

• Understanding community values 

• Need new ways of connecting with communities



Learning from community-centered flood risk 
management 

• Need to think of places as unique

• Focusing on the process of how communities 

have been made, historically 

• Different types of equity to consider

• Need for outcome-related measures, beyond 

vulnerability and census metrics

Paradise, CA, 
circa 1905



Now, wildfires…

Kinkade Fire, 2019, Sonoma County, CA



Issues in Wildfire Evacuation

• Unequal exposure to risk

• Housing type

• Renters

• Mobile homes

• Unhoused

• Emergency communications 

Above: Camp Fire, Butte Co, CA, 2018
Below: Almeda Fire, Phoenix, OR, 2020



Issues in Wildfire Evacuation

• Evacuee response

• Vehicle access

• Medical/disability

Based on data from the 2018 Camp Fire, Butte Co., CA



Post-wildfire evacuation, short-term 

• Securing housing

• Displacement

• Pets

• Housing quality

• Continued exposure to wildfire smoke

• Loss of vehicle and resources

• Mental stress and trauma Tents outside East Avenue church, Chico, CA, 2018



Themes- Rapid 2018 Camp Fire qualitative study

• Difficulty securing shelter first few nights post-evacuation 

• Transportation challenges while living at shelter 

• Tensions with unhoused population in shelter

• Difficulty securing permanent housing (apartment, trailer, house, etc.)

• Uncertainty of when the shelter will close

• Shelter health conditions 

• Concern over pets 

• Government aid inadequate for low-income evacuees



“And then they want us to get temporary housing so when our money runs out, then what 

are we going to do? We're going to come back here?... We're not leaving until we get our 

money or they give us housing.” –Camp Fire evacuee and shelter resident

“FEMA divides the world pretty much into the homeowners with insurance and everybody 

else. So, I'm kind of in one of the favored few category. Not few, but a lot of people here 

didn't have insurance. They lost everything.” –Camp Fire evacuee and shelter resident



Post-wildfire evacuation, months-years-decades out

• Continued housing procurement issues

• Employment

• Displacement

• Loss of community, cultural heritage

• Land and water pollution



Cascading Risks: Calf Canyon/Hermit’s Peak Blaze, 2022 

• Historic indigenous communities

• Struggle to understand community’s values and needs

• Demographics

• Lower income, elderly

• Living off the land

• Language barriers

• Post-wildfire debris, flooding, poor air quality, livability of areas

• Ongoing process of repairing and compensating 

• “Complex web of intergovernmental spending”



Final thoughts

• We don’t know how to protect those with increased exposure (yet)

• Social science + engineering + indigenous knowledge

• Identifying unequally exposed groups varies and is not cookie-cutter

• Medical/mobility needs

• Language barriers

• Cultural heritage communities

• Non-property owners, Renters, Reverse-mortgage, Under-insured, Unhoused

• Low social capital



Thank you!
Sarah Grajdura PhD, Postdoctoral Researcher
Department of Civil & Environmental Engineering 

University of Vermont 
Contact: sgrajdur@uvm.edu
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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
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If your agency, university, or 
organization perform transportation 
research, you and your colleagues need 
the TRB Weekly newsletter in your 
inboxes!

Spread the word and subscribe!
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
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https://mailchi.mp/nas.edu/trbwebinars


Get involved 
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• Become a Friend of a Standing Technical 
Committee 

Network and pursue a path to Standing Committee 
membership

• Work with a CRP 

• Listen to our podcast

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

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

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


We want to hear from you
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• Take our survey

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