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Camp Ellis is under increasing environmental and economic
threat from coastal erosion, losing up to 60 cm of beach per
year. Previous attempts to mitigate erosion, including rock
jetties along Saco River, exacerbated the problem by
impeding natural sand restoration. The establishment of
vegetative farms along the coastal zone, such as kelp or
seagrass, is under consideration to attenuate incoming
water waves through complex physical processes, such as

• Momentum transfer from waves to vegetation
• Vegetation skin friction
• Drag forces on current flow
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Oceanographic data for Saco Bay was obtained from
USACE1, and geometric properties of sugar kelp (S.
latissima) and seagrass (Z. marina) were obtained from
Luhar, et al2,3. This data was used to develop an analytical
model which calculates wave height and current
attenuation as they propagate over a vegetation farm.

𝐻

𝐻
=

1

1 + 𝐾𝐻𝑥

where
ு

ுబ
is the ratio of final wave height to original wave

height, and 𝑥 is the position along the farm. 𝐾 is the
decay rate, defined as

𝐾 =
2𝑘𝑎௩

9𝜋
𝐶

9 sinh 𝑘𝑙 + sinh 3𝑘𝑙

sinh 𝑘ℎ sinh 2𝑘ℎ + 2𝑘ℎ

where 𝑎௩ is the vegetation frontal area per unit volume, 𝐶

is the drag coefficient, 𝑘 = 2𝜋/𝜆 is the wave number, 𝜆 is
the wavelength,𝑙 is the effective blade length, and ℎ is the
stillwater depth.
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Conclusions
Vegetation farms and a beach nourishment program have
the potential to reverse the effects of erosion, and they are
relatively inexpensive to develop. However, they would
require an infrastructure investment and consistent
maintenance. Future studies should utilize numerical
models to extensively examine environmental and
economic impacts, in order to improve understanding of
establishing vegetation farms along coastal zones.
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For a hypothetical farm of size 1370 m x 20 m, wave
attenuation rates are upwards of 10% for kelp and 27% for
seagrass. Although kelp is longer and wider than
seagrass, seagrass is more densely planted, which our
analytical model indicates is the primary determinant in
wave attenuation. Estimated material costs are
approximately $232,000 and $6,989,000 for a kelp and
seagrass farm of this size. In comparison, a proposed
perpendicular spur off of the rock jetty is estimated to cost
$27 million5. Seagrass farming is an emergent industry in
Maine, and local marketing trends indicate that industrial
scale farming will be viable in the near future.
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