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Pressure
sensors were placed along two cross-shore transects on Dauphin Island,
(2a)
AL, during Hurricane Nate (2017). Cross-shore elevation data were collected preand post-storm and can be seen in Figures (1a) and (1b). Data from the pressure
sensors were used to estimate time-varying water levels and waves during the storm.
These time-series datasets were filtered to separate water level contributions of
waves from the storm tide hydrograph and filtered again to separate gravity wave
and infragravity (IG) wave components.
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Figures 2 and 3 show the energy
density
distribution for both gravity
(3c)
and infragravity waves at sensor
locations 2, 3, and 4 for each
transect, as well as location 5 for
Transect 2. Energy density was
calculated using a fast Fourier
transform. In these figures, the top
plots show the total energy
contribution from IG and gravity
waves, while the middle plots display
the contribution of IG waves only.
Time series of IG energies were
calculated at each sensor using 𝐸 =
1/8(𝜌𝑔𝐻 2 ) and plotted against water
depths for the duration of the storm
event. It can be seen in these figures
that most of the energy density is
located in the infragravity band.
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Sensor moved during storm

Maximum water surface elevation
(WSE) at each sensor is seen in
Figure 1, which indicates inundation
levels across the island.
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Since cross-shore bed elevation was unable to be collected during the storm event, wave model XBeach is used to give an idea of
the morphological changes that occurred during Hurricane Nate. Hydrodynamic forcing from the storm was applied to the site, and
wave and bed level characteristics were produced at points that correspond to the pressure sensor locations. Figures 4 and 5 show
some results of the simulation, with bed level rate of change plotted against wave energy. It can be seen that sensor locations
closest to the gulf and the bay display greater levels of both bed level change and wave energy. Simulation results from the XBeach
model will be compared to data collected from the field in order to better understand the effect of wave energy, particular in the
infragravity spectrum, on barrier island morphology.
Figure 7 shows a regional view of the study site, as well as the approximate path of Hurricane Nate

