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Integrating Climate Change into State and Regional Transportation Plans, 
Transportation Research Record: Journal of the Transportation Research 
Board, No. 2119, pp. 1-9, Gallivan, Ang-Olson, and Turchetta, 2009. 

 This focus of this paper is on long-range planning documents as tools for 
climate change planning.  Reviews included federal regulations and 
statutes that govern transportation planning as well as a sample of current 
planning documents from state departments of transportation and 
metropolitan planning organizations. 

 

Incorporating Climate Change Considerations into Transportation Planning, 
Transportation Research Record: Journal of the Transportation Research 
Board, No. 2119, pp. 66-73, Schmidt and Meyer, 2009. 

 In this paper, transportation plans and related documentation of 
metropolitan planning organizations and international cities were 
reviewed to ascertain whether climate change considerations are being 
incorporated in the transportation planning process.  Recommendations 
are provided for greenhouse gas (GHG) emission mitigation and climate 
adaptation strategies. 

 

Summary of Natural Resources/Shoreline Adaptation Strategy Recommendations of the 
Virginia Commission on Climate Change, Wetlands Watch, Skip Stiles, June 
2009. 

 This document summarizes the specific recommendations taken from the 
Virginia Commission on Climate Change that outline those adaptation 
provisions.  It also contains a Virginia climate change adaptation strategy 
flow chart. 

 

Climate Change in Hampton Roads – Impacts and Stakeholder Involvement, 
Hampton Roads Planning District Commission (HRPDC), February 2010. 

 This report provides an overview of the potential impacts of climate 
change on the Hampton Roads region and describes various mitigation 
and adaptation strategies that can be taken to reduce and prevent damage 
from climate change impacts.  A goal of this effort was to provide public 
outreach and education on these issues. 

 

ODU Climate Change and SLR Research Initiative (CC/SLRI), Forum led by 
Old Dominion University, Initiated Fall 2010. 

 The Hampton Roads Adaptation Forum is a regional dialogue among 
municipalities committed to adopting effective adaptation designs and 
plans, tailored to meet the needs of our communities in the face of rising 
sea levels due to climate change. The forum is composed of academic 

institutions and local, regional, state, and Federal agency officials with 
authority and responsibility for critical infrastructure and facilities in 
Hampton Roads (e.g., engineers, planners, facility managers, 
administrators, etc.). http://www.odu.edu/research/initiatives/ccslri  

 

Climate Change Planning for Military Installations: Findings and Implications, 
Noblis, October 2010. 

 The Department of Defense (DoD) Strategic Environmental Research 
and Development Program (SERDP) tasked Noblis to identify potential 
climate change effects on military installations and their missions and 
operations.  This report presents the findings portion (collected June 2009 
– February 2010) of this study and discusses some implications on policy 
and practice.  Naval Base Norfolk was included as part of this study. 

 

Vulnerability Analysis of Transportation Network Under Scenarios of Sea Level Rise, 
Transportation Research Record: Journal of the Transportation Research 
Board, No. 2263, pp. 174-181, Lu and Peng, 2011. 

 This paper develops an accessibility-based process to analyze 
transportation network vulnerability to quantify networkwide vulnerability 
and to identify the most vulnerable regions under different scenarios of 
sea level rise. 

 

Climate Change in Hampton Roads – Phase II: Storm Surge Vulnerability and Public 
Outreach, Hampton Roads Planning District Commission (HRPDC), June 
2011. 

 This report examines the impacts of storm surge flooding on various 
sectors, such as the built environment and economy, and on engaging the 
public.  This effort was more quantitative and included a vulnerability 
analysis based on scenario development. 

 

Economic Analysis of Impacts of Sea Level Rise and Adaptation Strategies in 
Transportation, Transportation Research Record: Journal of the 
Transportation Research Board, No. 2273, pp. 54-61, Lu, Peng, and Du, 
2012. 

 This paper attempts to quantify the economic impacts of the SLR as well 
as the costs and benefits of adaptation strategies by using cost–benefit 
analysis at the local level. 

 

Assessing Vulnerability and Risk of Climate Change Effects on Transportation 
Infrastructure: Hampton Roads Virginia Pilot, University of Virginia, Federal 
Highway Administration, January 2012. 

http://www.odu.edu/research/initiatives/ccslri
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In the event of flooding waters and damage to these transportation systems, 
mission performance and defense readiness could be impaired for weeks or 
months, in some cases. 
 
Flooding of Evacuation Routes 
As sea levels continue to rise and during storm surge events, access to 
critical evacuation routes may become unusable.  Evacuation decisions will 
need to be made sooner in order to preserve the safety of citizens within 
the community.  
 
Increased Hydraulic Pressure on Tunnels 
Bridges and tunnels are widely used throughout Hampton Roads to traverse 
many of the waterways.  These facilities are static structures that cannot be 
easily retrofitted to compensate for rising sea levels like roadways.  Tunnel 
entrances that cannot be raised pose potential flooding risks for the tunnel, 
and a higher water level (groundwater) resulting from relative sea level rise 
increases the hydraulic pressures on the tunnel structure17. 
 
Alteration to Drainage Capacity 
Roadway drainage systems rely on the hydraulic gradient to drain water 
properly.  In Hampton Roads, many roadways were constructed in low 
elevation areas, which makes drainage a challenge.  As sea levels rise, 
hydraulic gradient is reduced, which slows the flow of water and can cause 
stormwater to back up or pond on the roadway and create a flooding 
condition. 
 
Other Impacts 
Relative sea level rise is expected to create coastal erosion, which may erode 
roadways in Hampton Roads that are adjacent to waterways.  Rising sea 
levels will add to the overall channel depths, aiding large containerships 
traveling to the Port of Virginia.  Although clearances under bridges will be 
reduced18, this is not expected to be a major problem since many important 
local bridges are drawbridges. Finally, airport runways or railroad lines 
located near or adjacent to coastlines, may be impacted by rising sea levels 
and/or storm surge flooding19.  
 

                                                 
17 Recurrent Flooding Study for Tidewater Virginia (SJR 76, 2012), Virginia Institute of Marine 
Science, 2013, p. 93. 
18 Ibid, p. 93. 
19 Ibid, p. 93. 

These issues are dependent upon the rate of relative sea level rise and the 
anticipated life expectancy of the structures.  When a new roadway is 
constructed or improved, the new and projected sea levels can be 
considered as part of the design.   

 
 
 
 
  

Flooding in Virginia Beach on August 1, 2012. 

Photo by WAVY TV 
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