Impact of Rapidly Rising Sea levels on Health of U.S. Coral Reefs 

Statement of Problem

There is also a strong consensus in the scientific community that greenhouse–induced warming is occurring, and that one result of such warming is an acceleration of sea-level rise. Accelerated sea level rise may lead to increased sediment production from exhumation of coastal fine grained sediment, increased turbidity form extended periods of deeper water on fringing reefs, and  other, unknown, changes to local circulation and sedimentation.

Objectives

The major objective is observe and measure the effect of the projected rapid sea-level rise on coral reef communities in selected locations so as to be able to develop tools for predicting impacts to US reef settings. The over-arching question is “How will sea-level increases of 15, 50, or 100 cm, and possibly more, affect the health, diversity, and longevity of coral reefs?” At present there is almost no information on this topic.

Work Strategy

The work strategy focuses on three components: 1) recent reef history as a guide to the future behavior; 2) the effect of sea level rise on transport dynamics; and 3) the effect of sea level rise on sediment yield to reefs.  The first approach involves analysis of reef history from drill samples from different islands to identify how reefs have responded to rapid sea-level rise in the recent geologic past in terms of their over-all structure and key reef-building organisms. Components 2 and 3 will be addressed through extrapolation of field experiments and modeling of sediment processes under different sea level rise scenarios, which would be useful for understanding the likely impacts from turbidity and new circulation patterns and help reef managers plan for possible changes that will take place over the next 20 to 50 years. Part of this work will involve the application of two- and three-dimensional numerical models to predict energy changes across the reef environment under various likely scenarios of wave and water level changes. 

Relevance and impact

In high-island settings, such as Hawaii, Guam, and the US Virgin Islands, large volumes of muddy sediment are stored at or near sea level and are available in back reef environments for exhumation by wave energy that likely will increase in higher sea levels. Reefs in low-island settings, such as the Florida Keys will possibly be subject to changing circulation. Results from these investigations will enable resource managers in DOI and other agencies to plan accordingly at best sites for establishing reefs, 

Partnerships
 Major partners for this research topic are federal, state, territorial, and non government agencies and institutions. The US Coral Reef Task Force, of which the Department of Interior is a member, is a key partner and coordinator for results from this effort.

