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North Carolina has been identified by NOAA as one of three states with significant vulnerability to sea level rise.  The state possesses the largest estuarine system on the U.S. Atlantic coast, with a 300 mile barrier island chain, and over 2,300 square miles of coastal land vulnerable to a 1 m rise in sea level (Poulter et al, 2009), giving rise to significant potential social and economic losses.  The large exposure of North Carolina to the affects of sea level rise necessitates an evaluation of the potential system-wide impacts to built and living assets.  In recognition of this need, the North Carolina Office of Geospatial and Technology Management received a $5 million grant from FEMA to comprehensively study the change in risk to built and living systems, and to develop science-based adaptation strategies that will pro-actively reduce future risk.  The study will be accomplished by a partnership between the State of North Carolina, the North Carolina university system, the study contractor, and other stakeholders.  

The North Carolina Sea Level Rise Risk Management Study will evaluate changes in risk using a source-pathway-receptor framework applied at “time slices” through 2100.  Multiple scenarios of plausible future sea-level and storminess conditions will be appraised in order to quantify the range of future impacts.  The forcing scenarios will be assessed across six major groups of receptors, including land, ecological systems, agriculture and aquaculture assets, buildings, critical infrastructure, and societal systems to identify vulnerability to each scenario. The hazard assessment will be superimposed on development scenarios to determine vulnerability and quantify the economic impacts of the additional exposure.  

Rather than perform a cursory assessment based on “bathtub” implementation of sea level changes, the study is utilizing an innovative approach with iterative geomorphological analysis and numerical modeling to project landscape responses.  This incorporates implementation of future landscapes with consideration to anticipated topographic and bathymetric change, including shoreline position and barrier island configuration, such as elevation, overwash or inundation potential, and number of inlets/inlet conveyance.  Model simulation of hydrodynamic changes in response to these conditions will provide valuable insight into the affect of sea level rise on estuarine tidal conditions, flood propagation, and water quality. A key outcome will be projections of future shoreline form and position, including the potential for future loss of existing barrier islands.
Utilizing the results of the hazard and risk assessments, the study will identify and evaluate risk management strategies to reduce North Carolina’s vulnerability to and consequences from the negative effects of sea level rise. The effectiveness of these adaptation policies will be evaluated through the hazard and impact analyses, and recommendations will be made for future action.  

This presentation will provide an overview of the study goals and objectives, study methodology and progress to date.  Of note, we will discuss the innovative study approach, numerical modeling tools, and our vision for a fully integrated science to application study.  Distinctive elements, such as the modeling system, and hazard and risk assessment methodologies will be highlighted.  
