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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.



• CBF: a nonprofit organization dedicated 
to saving the Chesapeake Bay with 
more than 91,000 members around 
Virginia. 

• Advocate for effective, science-based 
solutions to pollution impacting the 
Bay, its rivers, and streams

• Focused on additional pollution loads to 
the Bay from climate change and the 
resulting impacts

• Recognize Virginia’s Resilience 
Roadmap will directly impact outcome 
of  Virginia’s clean water blueprint



Climate Change Impacts on the Bay Clean Up
Climate change is already impacting the Bay:

- Coastal Flooding/Sea Level Rise
- Warming Temperatures
- More frequent extreme weather events

Good News: If we take advantage of nature based design Virginia’s 
response to rising seas can also support our clean water objectives

- Watershed Implementation Plan 3 principles call on Virginia to:

- Capitalize on co-benefits
- Align bay clean up and climate resilience plans and strategies



Implementing plans means establishing 
processes:
• Minimizing negative impacts and 

maximizing co-benefits

• Recognizing solutions must fit 
communities’ needs

• Protecting critical and natural 
infrastructure 

• Recognizing water quality impacted by 
water quantity 





What’s at stake? Projected economic 
impacts of flooding in Coastal Virginia
Studies:
Projected Economic Impacts of Future 
Sea Level Rise and Recurrent Flooding in 
Coastal Virginia (McNab 2022)

Economic Impact of a Major Hurricane 
in Hampton Roads (McNab 2019)

Economic Impact of Recurrent Flooding 
in Virginia Beach from 2021-2069 
(McNab et al 2021)

Impacts:
$80 billion or 13.5% of VA GDP  

$40 billion or 40% of Hampton Roads 
GDP

$6.5 - $8.4 billion or 25% of Virginia 
Beach’s GDP



Supporting the Commonwealth’s 
path forward through ICAR-CBF 
partnership

What is possible on resilience and 
adaptation?

What is feasible - most judicious use of 
resources? Highest ROI?

What gives the most benefit - and 
benefits both people and the Bay?
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Moving beyond awareness raising: State and 
Local Governments need to spend on projects!

• 2021 Infrastructure Investment and 
Jobs Act: $550B

• 2022 Inflation Reduction Act: $369B
• Virginia Community Flood 

Preparedness Fund
• Resilient Virginia Revolving Loan 

Fund



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



ACTION TODAY: University-based 
technical assistance faculty fill capacity 
gaps
• GIS/Geospatial Analysis (visualizing problems, 

finding local and regional solutions)

• Civil Engineering (natural based features, 
hydrologic modeling)

• Economics and financing (natural resource 
economics, impact studies, prioritization) 

• Engagement and integration (making plans and 
designs work together, working across political 
boundaries, ensuring equity and inclusion)



ACTION TOMORROW: “Digital 
Twins” of Coastal Virginia potential 
to model and prioritize actions 
based on future climate and social 
conditions

Hampton Roads Area

Constraints

Health 
Measurement

Environment
Measurement

Data Quality and Feature Engineering

Health & 
Climate 

Disparity

Uncertainty 
Quantification

Health 
& Climate 

Trends

Operations and 
Decision Making



SUSTAINING ACTION: Innovative Training for 
the Resilience Workforce
• Unprecedented funding needs public and private 

sector workforce to spend it - on pace and wisely
• Practice-based knowledge and skills of today and 

tomorrow:
• Non-credit online credentials (degrees, certificates, 

badges, etc.) for practitioners who need to design and 
execute projects NOW

• Traditional credit programs for traditional students to 
sustain future workforce

• Credentialing can become a sustaining revenue 
source for ICAR outreach activities in the 
Commonwealth



Building a Resilient Commonwealth, 
Innovating for the Future

• 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



Contact: 

Dr. Jessica Whitehead, ODU ICAR
jcwhiteh@odu.edu
(757) 683-5031

Jay Ford, CBF
jford@cbf.org
(757) 971-2600
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