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V. Wave Attenuation Sensitivity Study
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' R Figure 4: Effects of variable wave period (T) on a kelp farm (left) and variable vegetation density (d,) (right) on (H/H,). Varying T Is not
Figure 1: 1908-1998 shoreline recession map of Camp Ellis (left) (Dickson, 1995), and schematic of ACOE proposed solution to mitigate shown for a seagrass farm due to overlap existing with the kelp farm.
erosion rates (right) (ACOE, 2013). » Longer period waves can reduce H/H, by ~ 10%.
« Camp Ellis of Saco Bay, suffers erosion rates « Alternatively, the establishment of a vegetation * Increasing vegetation density can increase H/HO by ~10%
of 0.5 m to 1m per year farm along the coastal zone is under
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H Figure 5: Reconstructed beach profile transects following the Patriots Day Storm (left) and Hurricane Sandy (right) for two profiles of
H(x) — 0 " Kinney Shores (KS), Ferry Beach (FE), and Laudholm Beach (LH). Red indicates accretion and blue indicates erosion. The variance
1 + KD HOX S - S | § AN S SE—— o explained by the first two eigenfunctions is represented by A. The reconstructed profiles are obtained by multiplying the spatial (h) and
L, temporal (C) eigenfunctions together.
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* The first two spatial and temporal eigenfunctions (not individually shown here) explain the majority

climates using ACOE and
NERACOQS data

Functions (EOFs) was applied to

beach profile data from Maine Sea  EOFs were computed during severe storm events so that
Grant for two beaches in Saco Bay: seasonal profile variability can be identified

Ferry Beach and Kinney Shores

l1l. Wave Attenuation Results

Figure 2. Sample schematic of wave attenuation for a three-layer kelp model. SWL is

. - the still water line. The water level surface is given by and the kelp farm length by L,
The method of Empirical Orthogonal (Zhu et al., 2018) expected results

of variance among beach profiles
» Severe storm events do not necessarily result in the highest erosion of that year, contrary to

* Multiple forcing mechanisms such as wave action, high river discharge events, storm events, and

a sediment budget deficit are likely included in the first two eigenfunctions but cannot be
individually identified

VI. Conclusions

Kelp Farm : Seagrass Farm » Vegetation farms will attenuate incoming wave action, however their effectiveness is influenced
r | T Saco Bay — Saco Bay by wave hydrodynamics and the physical properties of the vegetation
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