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Hampton Roads, Virginia 
• 10 Independent 

Cities 
• 6 Counties 
• 1.7 million people 
• Strategic location 

for foreign trade, 
military facilities, 
and tourism 
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Hampton Roads, Virginia 
• Major Coastal 

Facilities 
• Newport News 

Shipbuilding 
• Naval Station 

Norfolk 
• Langley AFB 
• Port of Virginia 
• Virginia Beach 

Oceanfront 
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Why do we need to adapt? 
• Hampton Roads is a low-

lying coastal community 
with a long-settled, 
urbanized shoreline 

• Major industries located 
on or near the shore: 
• Tourism 
• Military 
• Ship building and repair 

• Storms have caused and 
continue to cause 
significant impacts 
residents and assets 4 USGS, 1907 
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Credit: City of Norfolk 
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Credit: City of Hampton 



Why do we need to adapt? 

• Historic sea level rise has resulted in more frequent 
and widespread flooding 

• Climate change is projected to accelerate the rate of 
sea level rise, putting more people and assets at risk 
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Sea Level Rise in Hampton Roads 
• Global sea level rise occurs as a result of ice melt and thermal 

expansion of the oceans 
• Local or relative sea level rise includes local influences: 

• Ground subsidence (or uplift) 
• Glacial isostasy 
• Groundwater withdrawals 

• Changes in ocean currents 
• In Hampton Roads, about half of the observed sea level rise is 

due to global sea level rise and half is due to subsidence 
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Adapting to Sea Level Rise 
 

1. Protection 
 

 
2. Accommodation 

 
 

3. Retreat 

IPCC, 1990 



Adapting to Sea Level Rise - 
Protection 

 
• Large, structural 

improvements 
designed to keep 
water out and land 
dry (sea walls, flood 
gates, levees, etc.) 

Maeslantkering Storm Surge 
Barrier, Netherlands 

Wired Magazine, 2008 



Adapting to Sea Level Rise - 
Accommodation 

 
• Structural and 

behavioral 
improvements that 
allow for “living with 
water” (raising 
houses, flood-
proofing ground 
floors, moving cars to 
high ground at high 
tides, etc.) 



Adapting to Sea Level Rise - 
Retreat 

 
• Moving out of or not 

building in vulnerable 
areas (property buy-
outs, transfer of 
development rights, 
etc.) 

Georgetown Climate Center, 2011 



Regional Efforts 
• Planning grants from the Virginia 

Coastal Zone Management 
Program, 2008-present 
• Mapping and GIS analysis 
• Policy research 
• Outreach and education 
• Government coordination 

• Partnerships with other 
stakeholders 
• Research 
• Hampton Roads Adaptation 

Forum 



Local Efforts – Newport News 
• Flood Assistance Program 

• The FAP is a program that funds the acquisition, relocation, or 
elevation of structures located in the floodplain. 

• Voluntary 
• Dependent on funding 
• Three eligibility criteria: 

• Located in the 100-year floodplain 
• Finished flood below the 100-year Base Flood Elevation 
• Under construction before December 31, 1974 

• Multiple benefits: 
• Hazard mitigation 
• Emergency response 
• Water quality 



Local Efforts – Norfolk 
• Flood Mitigation 

• Vulnerability analysis 
• Coastal flood modeling 
• Project development 
• Floodplain Management 

Ordinance Updates 

• Flood Awareness 
• Comprehensive website 

and outreach program 
 

• Planning for Resilience 
 

City of Norfolk/Moffatt & Nichol 

City of Norfolk 



Local Efforts – Virginia Beach 
• Floodplain Management Ordinance Updates 

• Freeboard now BFE + 2’ 
• Comprehensive assessment of city policies related to flooding 

and sea level rise 
• HRPDC/City effort to develop a Sea Level Rise Adaptation Plan 

• Ordinance review 
• Case study research 
• Mapping of sea level rise and storm surge 
• Public outreach/education strategy 



Federal Efforts –  
Department of Defense 
• SERDP-funded study 

of NAVSTA Norfolk’s 
vulnerability to sea 
level rise:  
• “Risk Quantification 

for Sustaining Coastal 
Military Installation 
Assets and Mission 
Capabilities” 

 

USACE ERDC 



Federal Efforts –  
U.S. Army Corps of Engineers 
• Engineer Circular EC 

1165-2-212 – “Sea-
Level Change 
Considerations for Civil 
Works Programs” 

• North Atlantic Coast 
Comprehensive Study 
– Scoping Charrette 
and Visioning Session 
for Norfolk 



Federal Efforts –  
NASA Langley/Langley AFB 
• NASA Scientific 

Research and 
Analysis 
• Partners with City of 

Poquoson and Langley 
AFB 

• Center Master Plan 
• NASA Climate Risk 

Management Plan 
and Report 

Russell De Young, NASA Langley 



Adaptation – What’s being 
done now? 
• Flood adaptation 

• Raising houses and roads 
• Education and outreach 
• Attempts to reduce losses 

• Ex. Parking cars in city garages 

• Engineering studies and plans for flood protection 
• Property buyouts 

• Sea Level Rise Adaptation 
• Research and Analysis 
• Planning 

• Ex. Comprehensive Plan updates 
 



Questions? 
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