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What is resilience in 
hazards/climate 
change?

The “punching bag” version: 
resilience as the time it takes 
get back to a baseline from a 
shock or stress.

…but is that baseline the best 
we can be?

Is the baseline good enough 
for the future?

https://commons.wikimedia.org/w/index.php?curid=23014272

https://commons.wikimedia.org/w/index.php?curid=23014272




Virginia’s Definitions of Resilience and 
Adaptation
• Resilience: “the ability of natural and built coastal environments to 

WITHSTAND AND recover from hazardous events such as extreme 
weather, storm surge, and recurrent flooding.“

• Adaptation: “the alternative to protection by fortification – as 
adjustment in natural or human systems to a new or changing 
environment that exploits beneficial opportunities or moderates 
negative effects.”
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NOAA et al. 2022 Relative Sea Level Change Scenarios for Sewells Point

Intermediate Low Intermediate Intermediate High High

HRPDC RSLR Scenario 1.5’

HRPDC RSLR Scenario 3.0’

HRPDC RSLR Scenario 4.5’

Difference between 2017 and 2022 
Intermediate High Scenarios in Feet

Year

2017 
Intermediate 

High

2022 
Intermediate 

High Difference
2000 0 0 0
2020 0.75 0.49 0.26
2040 1.74 1.21 0.53
2060 3.05 2.26 0.79
2080 4.76 3.71 1.05
2100 6.79 5.61 1.18

Sea Level Rise and Coastal Flooding Impacts (noaa.gov)

https://coast.noaa.gov/slr/


NOAA Climate Explorer: crt-climate-explorer.nemac.org

2022 observed:
15 days

https://crt-climate-explorer.nemac.org/high_tide_flooding/?city=Norfolk%2C+VA&county=Norfolk+City&area-id=51710&fips=51710&zoom=9.27&lat=36.97&lon=-76.37&mode=high_tide_flooding&tidal-station=8638610&tidal-station-name=Sewells+Point%2C+VA&tidal-station-mhhw=0.53


Virginia Coastal Resilience 
Master Plan
Commercial and 
Manufacturing Impact 
Levels

2020 Flood Levels



Virginia Coastal Resilience 
Master Plan
Commercial and 
Manufacturing Impact 
Levels

2040 Flood Levels



Virginia Coastal Resilience 
Master Plan
Commercial and 
Manufacturing Impact 
Levels

2060 Flood Levels



Virginia Coastal Resilience 
Master Plan
Commercial and 
Manufacturing Impact 
Levels

2080 Flood Levels



Virginia Coastal Resilience 
Master Plan
Defense Facilities Impact 
Levels

2020 Flood Levels



Virginia Coastal Resilience 
Master Plan
Defense Facilities Impact 
Levels

2040 Flood Levels



Virginia Coastal Resilience 
Master Plan
Defense Facilities Impact 
Levels

2060 Flood Levels



Virginia Coastal Resilience 
Master Plan
Defense Facilities Impact 
Levels

2080 Flood Levels



Miro et al. 2021: https://midatlantic-idf.rcc-acis.org/ 



Miro, M., DeGaetano, A., Samaras. C., Romita Grocholski, K., López-Cantú, T., Webber, M., Eck, B. (2021). “Projected Intensity-
Duration-Frequency (IDF) Curve Tool for the Chesapeake Bay Watershed and Virginia”. Northeast Regional Climate Center. 
https://midatlantic-idf.rcc-acis.org/

Change in Intensity, Duration, Frequency of rainfall 
at Oceana NAS through 2070

https://midatlantic-idf.rcc-acis.org/


What are 
the steps to 

resilience 
planning?

NOAA U.S. Climate Resilience Toolkit 2023

NOTE: There is now a 
private climate services 
industry that does this.

https://toolkit.climate.gov/steps-to-resilience/steps-resilience-overview


What are 
the steps to 
becoming 
resilient?

Sustaining this over time 
falls on the client.



Solving implementation challenges provides 
competitive advantage
• Enabling and constraining law and policy
• Viable solutions within the fenceline
• Costs and challenges in moving the 

fenceline to retreat
• Benefits and costs of action versus profit 

margin
• Operational and management procedures 

around risks
• Facilities’ dependence upon community 

action
• Global supply chain risks



What do resilience and adaptation plans that 
get implemented contain?

(Woodruff 2019: National Adaptation Forum)



Moving beyond resilient projects to 
resilient systems

Social

Economic

Environmental



Mission
The Institute for Coastal Adaptation and Resilience 
advances the practice of coastal resilience and 
adaptation by engaging with communities, 
organizations, and businesses to develop and 
deploy solutions based on integrated, innovative, 
and applied research.

Vision
ICAR catalyzes the action needed to build vibrant 
communities, strong economies, and healthy 
ecosystems across the Commonwealth of Virginia 
despite natural hazards and climate change.



Resilience Leadership at ODU

Conducting 
leading edge 

interdisciplinary 
research 

Educating 
students and 

advancing 
practice

Innovating and 
advancing 
solutions

Engaging 
communities, 

decisionmakers, 
stakeholders



Innovating Solutions in our Natural Testbed 
on Flooding and the Built Environment

• Connecting the Innovation/Commercialization 
components to Resilience Research, Outreach, 
Education, Adaptation 

• Educating the Green Collar and Professional Workforce
• ODU Maritime Consortium
• Open Seas Technology Hub
• Role in Commonwealth progress

• Coastal Resilience Master Plan Technical Advisory Committee 
Member

• Funding DCR Resilience Working Group to recommend 
Commonwealth-wide strategies for governance, funding 
mechanisms



Inspiration: Hampton University and ODU’s 
Coastal Community Design Collaborative

• Guiding principles: focused on 
community, managing water at the 
neighborhood scale, preference for 
green infrastructure over gray 
infrastructure.

• Have completed projects Norfolk, 
Virginia Beach, Portsmouth and 
Hampton.

• Currently working in Aberdeen 
Gardens, Hampton collaborating 
with Wetlands Watch.



CoVA Adaptation & Resilience 
Consortium

• Engaging the broader business
communities

• Providing opportunities for growth 
and diversification of the coastal 
adaptation & resilience sector

• Preparing businesses for a future 
with water thru education and best 
practices

• Catalyzing growth in new and 
existing firms.

Shoreline protection Elevate electrical systems



Building capacity for a Resilient 
Commonwealth - Resilient and Adaptable 
Communities Partnership 

• Catalyzing action today through building 
capacity for projects that balance people and 
the Bay

• Visioning the action of the future through 
innovation and prioritization

• Sustaining action through building resilience 
capacity of existing workforce and 
tomorrow’s resilience professionals



ICAR-CBF pathways to success

Action 
Today

Engage 
equitably on 

needs to assist 
DCR

Dedicate 
technical support 

on today’s 
solutions

Share best 
practices among 
other states and 
cities across U.S.

Action 
Tomorrow

Track watershed 
scale modeling 

at DCR

Link physical and 
socioeconomic 

modeling

Prioritize next 
generation 

solutions using 
models

Sustaining 
Action

Assess 
workforce needs

Develop training 
programs 
through 

credentialing

Sustain 
innovative 
resilience 
workforce



Contact: 

Dr. Jessica Whitehead, ICAR
jcwhiteh@odu.edu; 757-683-5031
oduicar.org

mailto:jcwhiteh@ncdps.gov
http://www.oduicar.org/
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