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Coupled process-based aeolian and hydrodynamic sediment transport models have become
increasingly popular in the study of barrier island resilience. However, many applications of
these models to the barrier island environment generalize the cross-shore profile by using an
idealized dune shape and constant sloping beach, neglecting small-scale features like the
dynamic berm that separates foreshore and backshore environments. Models that include
these small-scale features of the profile often lack ground-truth data at frequent time
intervals to test and improve model formulations. In this study, I will collect repeat field
observations from Masonboro Island, NC to expand, calibrate, and test a coupled processbased, nearshore hydrodynamic and aeolian sediment transport model—XBeach-Duna. I will
analyze model results of historical and projected evolutionary trends of the foredune and
berm along the island to better understand the forcings and feedbacks of these two features.
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Figure 3 (left): Masonboro Island, NC
with locations of north and south
walking transects shown by black
dots. Weather stations are colocated with both transects. Wind
and wave data also available from
ILM2/ILM2WAVE ocean buoys.
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Figure 1: Generalized cross-shore profile of a beach-dune system (Modified from Sherman and
Bauer (1993) and Cohn et al. (2019)). Core processes are shown according to Cohn et al.
(2019) and generalized sub-environments are delineated by Sherman and Bauer (1993).
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Figure 2: Expected project workflow. Analysis
for all models will include examining dune and
berm evolution.
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Figure 5: Comparison of model results to measured profiles. Both models show
no change along the dune crest. T27 captures overall shoreface accretion. Both
simulations defined storm events as wave height > 2 m and t > 6 hrs. Dune
events for T27 were defined as wind speed > 9.75 m/s. T29 further classified
dune events as time > 3 hrs. Remaining events were classified as moderate.

Figure 4: Wave and wind time series
(cormp.org) from ILM2 (top) and
ILM2WAVE (bottom) over the past
three years. Storm events are
classified as significant wave height
greater than 2 m for at least 6 hours.
Dune events are classified as average
wind speeds above 9.75 m/s.
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Figure 6: Time series of modeled profile change. Changes are
constrained to the beach face. Storm and moderate events appear to
be dominant with minimal change caused by dune events.
Figure 7: Timeline of classified
events at Masonboro Island,
NC over the past three years.

