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Abstract:

The barrier islands of Mississippi are located 10 to 15 miles south of the mainland coast of the United States and serve as the seaward limit for Mississippi Sound.  There are five islands in the chain: Cat, Ship, Horn, Petit Bois, and Dauphin Islands. Currently, Ship Island exists as two islands (East and West Ship) separated by Camille Cut.  Camille Cut was created during Hurricane Camille in 1969 and remains open today.  Dauphin Island is separated by Katrina Cut, a 2.0-km wide channel through a segment of the western end of the island that was created during Hurricane Katrina in 2005.  These islands are the first line of defense for the mainland as tropical storms, hurricanes, and cold fronts pass the region.  In order to determine the role of the islands in reducing surge damage to the mainland, a suite of storms were modeled with the US Army Corps of Engineers MOdeling Relevant PHysics Of Systems (MORPHOS) coastal storm modeling system using a restored pre-Camille condition and a degraded post-Katrina condition based on bathymetry and topography measurements.

For each storm simulation, defined by a storm track and time-varying wind field parameters, existing simulation results from the MORPHOS- Planetary Boundary Layer (PBL) model and the large-domain, discrete, time-dependent spectral wave model WAM were used to force the surge model ADCIRC and the nearshore full-plane wave model STWAVE.  Previous evaluations of barrier island restoration on hurricane storm surge and waves have relied on a loose-coupling between ADCIRC and the half-plan version of STWAVE.  The present study makes use of a new tightly-coupled methodology and an improved full-plane version of STWAVE developed in the MORPHOS project.

In order to quantify the storm reduction effects resulting from barrier island restoration (pre-Camille condition), a suite of storms were simulated which included low, moderate, and high surge potential storms.  An important aspect of the restored islands shown by the modeling is the significant reduction of the large sea waves as they advance towards the mainland.  Reduction in wave height is realized by the presence of the restored islands.  In contrast, the degraded post-Katrina condition of Ship Island leaves a portion of the heavily developed Mississippi shoreline subject to these larger waves.  The presentation will include a full analysis of the effects of Camille Cut and Katrina Cut on nearshore storm surge and waves.
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