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ABSTRACT

The amount and type of foredune morphologic change during a storm event primarily scales with the level of inundation of
the system during that storm event. Specifically, external hydrodynamic forcing (total water level) can be compared with
antecedent beach and foredune morphology to predict an impact regime that relates to the type of expected morphologic
evolution of the system. For example, when total water levels are expected to be above the dune toe, but below the dune
crest, the impact regime is classified as “collision” and the expected morphology response is slumping or scarping of the
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METHODOLOGY: DATA COLLECTION
1. Study Site ~ 20km 2. CLARIS

CONCLUSIONS & CONTINUING WORK

- A 2 kilometer stretch of beach (7700 to 8700 m alongshore) in Duck, NC experienced heightened beach and dune erosion
during a Nor’easter. This region had only one offshore sandbar and a narrower inner-surf/swash zone compared to the rest
the study site. Beach slope was also high in this region leading to higher predicted R2% compared to the rest of the study

RESULTS: Dune Erosion Rates

3. Storm Event Example Profiles (from erosive region)
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Initial beach slope: 0.06
D, retreat slope: 0.06
D,,,, erosion rate: 1.15 m/day
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Initial beach slope: 0.06
D, retreat slope: 0.05
D,,,, erosion rate: 0.69 m/day

site, however, R2% appeared under-predicted, given the observed morphologic change at the dune. The upper beach
between 8700 and 1100 m alongshore experienced significant net accretion during the storm.

-Pre-storm dune state within this region was a mixed of scarped and man-made dunes (placed following Hurricane Sandy).
Man-made dunes lost considerably more volume than scarped dunes within the region, due either to lower D, ,, or high
erodibility of unconsolidated sediment (or both).
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-Man-made dunes retreated by up to 10 m in some locations at rates up to 2 m/day (landward movement of D, ). D,,,
retreat slopes varied from half the initial beach slope to twice the initial beach slope. At some locations D, ,, lowered
significantly during the first two days of retreat, suggesting slumped sediment was removed from the system, whereas
towards the end of the storm, D, increased in elevation while retreating, suggesting slumped sediment was reworked into
the upper beach profile (or transported alongshore).
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Wave runup was calculated using Stockdon et al. (2006), with measured beach slope, wave parameters,
and surge, and compared with D, ,, to identify duration of wave attack.
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- Future work will compare dune erosion predictions from the Palmsten & Holman (2012) model with observations within the
highly erosive region to test the ability of the model to predict alongshore variations in dune response.

METHODOLOGY: FEATURE EXTRACTION
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* Slope: linear fit between D, and D,
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FUTURE WORK: During-storm, daily, dune-face observations along the entire stretch of coast will be

compared with Palmsten & Homan (2012) & other models to identify model performance for a variety of
dune types
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*Multiple Peaks in Curvature: counts
number of peaks in curvature on dune
profile
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