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Abstract:

The hurricanes of the past decade have caused an unprecedented level of destruction on the South Louisiana coast.  In response, a range of flood control, coastal restoration, and hurricane protection measures have been proposed and are being studied to make South Louisiana more resilient and less susceptible to future risk from such events.  Proper evaluation and design of protection measures requires application of a realistic coastal storm modeling system.   The US Army Corps of Engineers MOdeling Relevant PHysics Of Systems (MORPHOS) project has developed a coastal storm modeling system that includes, a tropical planetary boundary layer model, MORPHOS-PBL, to generate the cyclone wind and pressure fields, an ocean hydrodynamic model, ADCIRC, to generate the surge field, and both regional and nearshore ocean wave models, WAM and STWAVE, to generate the wave fields.  The system tightly couples the surge and nearshore waves.  

The MORPHOS system has been applied for numerous hurricane protection projects on the Gulf coast.   The application of the system for a project in South Louisiana will be presented.  The purpose of the project was to estimate the surge and waves generated by the Standard Project Hurricane (SPH) with and without a hurricane protection system in place for both existing water levels and considering future sea level rise (SLR).  The demonstration of the MORPHOS system begins with the development of the SPH wind and pressure fields.  These fields were used to force the WAM, ADCIRC, and full-plane STWAVE models.  The complete process of conducting hurricane simulations for a project will be presented.  An analysis of model results will be given with emphasis on storm surge response to altered water level, vegetation type, and frictional resistance due to the effects of SLR.  Results indicate that peak water levels are generally higher for SLR simulations, but it is not a linear process.   Surge propagation over broad, shallow, wetland areas of moderate peak surge are highly sensitive to SLR, with surge levels increasing more than the SLR itself.  These nonlinear effects must be considered for protection system designs.
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