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Shoreline Change and the Importance of Coastal Erosion

The Massachusetts shore
is, for the most part, eroding,.
Results of a statistical analysis
of shoreline change spanning
140 years and covering ap-
proximately 1,000 miles of
ocean-facing shore reveals
that, overall, the Massachu-
setts shore is eroding at ap-
proximately 0.56 feet per
year. Data from published
charts and aerial photographs
from the mid-1800s to 1978
show that 72 percent of the
communities for which shore-
line change data were avail-
able exhibit a long-term
EROSION trend, while 28 per-
cent exhibit long-term Accre-
TION. The highest long-term
average annual erosion rates
occur along the south shore
of Nantucket at approxi-
mately 12 feet per year.

The Importance
of Coastal Erosion

Erosion of glacial land-
forms (including MORAINES,
DRUMLINS, OUTWASH PLAINS,
and KAMES) provides the pri-
mary source of sand and
cobble for Massachusetts’
1,500 miles of beaches,
dunes, and BARRIER BEACHES.

Words in SMALL CAPITALS are defined
in the glossary on page 3.

o

Without erosion, many of the
Commonwealth’s biologically
productive bays, estuaries,
saltmarshes, and tidal flats
would not exist. Yet coastal
crosion is considered a major
economic problem in Massa-
chusetts and nationally.

The importance of the
coast, economically, is easier
to measure, in SOMeE cases,
than its aesthetic value. Wa-
terfront property, for ex-
ample, generates much of the
residental tax base for coastal
communities. According to
Soundings magazine, proxim-
ity to waterfront adds ap-
proximately 28 percent to the
value of real estate. Mirroring
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worldwide trends, 75 percent
of Massachusetts develop-
ment, historically, has oc-
curred in the coastal zone.
And in many cases, develop-
ment proceeds without con-
sideration of long- and short-
term shoreline change, par-
ticularly erosion. Right now,
hundreds of millions of dol-
lars of Massachusetts
shorefront real estate is at risk
due to both chronic, long-
term erosion of coastal bluffs
and episodic, storm-induced
crosion of dunes and barrier
beaches (see photographs).

A 1994 Army Corps of
Engineers report stated that,
at that time, 74 structures
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could potentially be lost in
the next 50 years along
Humarock Beach in Scituate
as a result of erosion. Today,
many homes along the 100-
foot-plus coastal banks of
southern Plymouth and the
cast shore of Nantucket are
presently at high risk of loss
due to long- and short-term
erosion and SLUMPING.

Causes of Shoreline Change
The causes of shoreline
change are both natural and
human-induced. The pri-
mary natural causes of ero-
sion in Massachusetts are
RELATIVE SEA LEVEL RISE and
storms. The results of a
study completed several years
ago by scientists at the Woods
Hole Oceanographic Institu-
tion (WHOI) document that
relative sca level in Massachu-
sctts is rising approximately
one vertical foot every 100
years. Each year, on average,
approximately 65 acres of
COASTAL UPLAND are PASSIVELY
SUBMERGED as a result of rela-
tive sea level rise. In fact,
authors found that the contri-
bution to shoreline retreat in
Massachusetts from relative
sca level rise is far greater in
some arcas than crosion
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