
Highlight:

· Application of non-hydrodynamic Xbeach model reveals barrier-island breaching process and wave-surge-barrier interactions.
· Model validations show a 2.45% average error and the 0.88 skill score for high water marks and bed elevations, respectively.
· [bookmark: _GoBack]The breach started with a narrow gap overtopped in the peak of storm surge and was then quickly enlarged by wave-surge actions.
· Wave-surge induced supercritical flow is one of the major factors accelerating the barrier breaching.
· Foredune erosion by wave-surge-current is another factor that accelerates the breach of the barrier island. 

