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Environmental	  	  
CondiPons	  

	  

•  Wind	  	  
•  Water	  levels	  	  

•  Edes	  
•  storm	  surge	  
•  runup	  

•  Waves/storm	  
frequency	  

•  Groundwater	  table	  
	  

Physical	  Factors	  

•  Sediment	  Supply	  and	  
Type	  

•  VegetaEon	  
•  Climate	  
•  Tectonics	  
•  Structures	  and	  

anthropogenic	  
influence	  
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South	  Beach:	  Seasonal	  Morphology	  ObservaPons	  
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XBeach	   Coastal	  Dune	  Model	  

•  Phase-‐averaged,	  infragravity	  
resolving	  wave	  model	  

•  Predicts	  sediment	  transport/	  
	  	  	  	  	  	  morphology	  change	  

•  Validated	  for	  wave	  runup,	  dune	  erosion,	  
and	  storm	  impacts	  

•  Open-‐source	  and	  under	  acEve	  
development	  (xbeach.org;	  Deltares)	  

•  SaltaEon,	  transport,	  and	  deposiEon	  
model	  

•  Modules	  for	  coastal	  vegetaEon	  
•  Validated	  for	  general	  dune	  behavior	  
•  Open-‐source	  and	  under	  acEve	  

development	  (UNC-‐Chapel	  Hill	  and	  
University	  of	  Bremen)	  
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Observed	  
change	  
a_er	  6	  
months	  

Next	  Steps:	  Can	  we	  model	  the	  synchronizaEon	  
between	  sandbar	  welding	  and	  dune	  growth?	  
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Conclusions	  
	  

-‐  Complex	  feedbacks	  necessitate	  considering	  the	  coastal	  zone	  as	  a	  integrated	  
system	  driven	  by	  both	  wave	  and	  wind	  driven	  processes	  

-‐  Working	  on	  implemenEng	  XBeach	  and	  CDM	  into	  the	  CSDMS	  framework	  
-‐  Research	  tool	  for	  useful	  for	  wide	  range	  of	  spaEal	  (~100	  m	  à	  10+	  km)	  and	  

temporal	  (days	  à	  decades)	  scales	  

-‐  Informal	  internaEonal	  collaboraEon	  with	  numerous	  research	  quesEons/interests	  
-‐  SHOREface-‐BEach-‐DUne	  InteracEon	  (SHORE-‐BEDUIN)	  	  
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