
Characterizing and Communicating the Nation’s Vulnerability to Sea-level Rise:

A USGS Inter-Disciplinary Approach

Statement of Problem: Global eustatic sea level is rising between 1.8 to 3.1 mm/year (IPCC 2007 WGI SPM).  An additional eustatic rise of 48 cm or more by the year 2100 has been projected (IPCC 2001 TAR).  Potential physical effects include coastal and estuarine erosion, saltwater intrusion into groundwater aquifers, and increased flooding and inundation of low-lying areas.  Thus, sea-level rise will have a large, sustained impact on the coastal zone into the future, and will occur as both population and infrastructure in coastal regions increase. Presently, the U.S. lacks an integrated assessment of sea-level rise vulnerability that effectively communicates the many facets of the problem to decisionmakers and the public.
Objective: Provide the scientific basis for assessing the geologic, biologic, hydrologic, and societal impacts of sea-level rise on the nation’s coastal zone by integrating a subset of research activities in the USGS Disciplines around this common theme.

Work Strategy: GD scientists will undertake studies of the coastal response to sea-level rise, including integration of regional geologic framework data, field measurements and modeling of important physical processes, and monitoring of coastal response to forcing events at storm-event to interannual time scales. BRD scientists will undertake studies of wetland response to sea-level rise, including controls on lateral and vertical migration of wetland habitats, changes in sediment and nutrient budgets, and development of regional-scale biogeomorphic models of wetland evolution. WRD scientists will undertake studies of the impact of sea-level rise on coastal aquifers, including the geologic, hydrologic, and geochemical processes that control freshwater and saltwater flow and mixing. NMD scientists will develop new databases of coastal elevation and the nature and extent of human occupation of the coastal zone, including estimates of the population, economic activity, and total property value within areas potentially impacted by sea-level rise. Preliminary integrated products from this proposed study, based only on existing data, could likely be developed in as little as two years.
Relevance and Impact: As the processes associated with sea-level rise are better understood, the hazards, risks, vulnerabilities, and potential mitigation strategies can be more effectively communicated to all levels of government officials, policymakers, and the public. Products based on integrated scientific databases and an increased understanding of coastal processes will offer a significant improvement over existing products, which are typically produced without benefit of interdisciplinary integration.

Partnerships: The USGS already has the capability to conduct the proposed study. We have all the necessary data and scientific expertise. A Bureau-level commitment to fund salary and OE of participating scientists and staff is a prerequisite. Significant external partnerships (e.g., NOAA, EPA) would be unnecessary.


