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INTRODUCTION
HIGHER SEAS

A hotter climate pushes sea levels higher, FUTURE SEA-LEVEL RISE
threatening Acadia’s coastal roads, salt
marshes, wildlife, and other resources. The conclusions in the latest reports of the

Intergovernmental Panel on Climate Change are
generally considered definitive statements of
current scientific knowledge, but those on future
sea-level rise in the IPCC’s 2007 reports are now
widely believed to substantially understate what is
likely to happen. The reason is that they did not
factor in recent and future accelerated melting of
Antarctic and other on-land ice sheets, about
which more is now known.51

T

he twin risks of rising sea levels and stronger
coastal storms (see section 5) threaten
Acadia, as they do nearly all other coastal areas
in the country.

PREVIOUS SEA-LEVEL RISE

This weakness in the recent IPCC reports was
one of the key reasons why a group of leading
IPCC authors prepared an updated statement of
knowledge about climate change in advance of an
international meeting of governmental representatives on climate change in Copenhagen in
December 2009.52 The Copenhagen Diagnosis
stated that the current best estimates are that seast
level will rise in the 21 century by about twice as
much as the eight inches to two feet suggested by
the IPCC in 2007. The scientists also concluded
that sea level will continue to rise for many
centuries after global temperature is stabilized,
since it takes that much time for the oceans and
ice sheets to fully respond to a warmer climate
and reach a new equilibrium.

A hotter climate is already raising sea levels by
melting land-based ice, which adds more water to
the oceans. Also, water increases in volume when
it is warmer, so thermal expansion also pushes
sea levels higher. In recent decades, melting
mountain glaciers and ice sheets have contributed
about 60 percent of the world-wide sea-level rise
that has occurred, and thermal expansion about
40 percent.48
th

“Today, rising sea levels are
submerging low-lying lands,
eroding beaches, converting
wetlands to open water,
exacerbating coastal flooding,
and increasing the salinity of
estuaries and freshwater
aquifers.”
U.S. Climate Change Science Program50
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Over the course of the 20 century, the global
average estimated rate of sea-level rise was
about 0.56 feet per century, but between 1993 to
2008, the rate of global sea-level rise doubled to
1.25 feet per century – about 80 percent faster
than had been originally estimated by the
Intergovernmental Panel on Climate Change for
that period.49
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The U.S. government's 2009 national assessment
of climate change impacts (see page 2) similarly
identifies as likely in this century a much larger
sea-level rise than that suggested by the IPCC in
2007. According to the national assessment,
current estimates are that in a medium-high
emissions future, oceans would rise three to four
more feet by the end of the century. Even with
lower emissions, seas could rise about 2.3 feet.53
A separate U.S. government report says that
“thoughtful precaution” suggests that we should
54
plan for a three-foot rise in this century. A 2009
California Climate Change Center report projects
that global sea levels will rise by two to 4.5 feet by
2010, compared to 2000 levels.55

In Maine, the sea level is expected to rise more
than the global average, for a combination of
reasons. First, a possible weakening of a major
Atlantic Ocean circulation pattern may lead to a
regional increase in sea-level rise. Second, the
state's coastal lands are subsiding, although only
slightly. Combined, these dynamics could bring to
Maine nearly a foot more sea-level rise than the
57
global average. So if the global average of sealevel rise is about 2.3 feet in a lower emissions
future and three to four feet in a medium-high
emissions future, Maine may experience three or
more feet of sea-level rise with lower future
emissions and up to nearly five feet with mediumhigh emissions.

“Based on what we are learning in the
polar regions, we must now confront
the possibility of a rapid 3-foot sea-level
rise caused by melting glaciers. Glaciers
in Greenland are changing much faster
than we expected just two or three years
ago. This should be cause for very
serious concern in a state like Maine,
with the nation's longest coastline and
many communities built just slightly
above sea level.”

“The combined effects of thermal expansion,
meltwater, crustal movements, and ocean
circulation make coastal Maine particularly
vulnerable to rising sea level.”
Casco Bay Estuary Partnership58

EFFECTS ON ACADIA
Several low-lying stretches of road both in Acadia
and outside the park but essential for access to
the park are vulnerable to a higher sea level. The
vulnerability is two-fold. First, a higher ocean will
mean that the roads will be overwashed and
closed by storms more often –
especially because an altered climate
is also likely to increase the intensity
of storms. (See the next section of
this report.) Second, higher seas
ultimately could permanently cover
low-lying roads in the park, if they are
not first rebuilt on higher ground or
otherwise protected.
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Professor Gordon Hamilton, University of Maine56

Overwash and debris on the Loop Road at Otter Cove from flooding
by a coastal storm, November 1990. Roads such as this that now
are subject to flooding will be at greater risk as the sea continues to
rise, and ultimately could be permanently covered by the ocean.
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A highly vulnerable portion of Loop
Road on Mount Desert Island, the
main park road, is the Otter Cove
Causeway, which crosses the cove on
a low bridge. The causeway, which
already is sometimes swept over by
waves during large storms, is a main
feature of the Loop Road. There may
be no good options for relocating this
road, and it is not clear what can be
done to keep it from being lost, not
just to higher normal water levels but
also to storm surges from stronger
coastal storms. (See the next
section.) Without the causeway, Loop
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accelerated sedimentation is already underway in,
for example, Bass Harbor Marsh on the southern
end of Mount Desert Island. The U.S. Geological
Survey has funding to study the sedimentation of
park wetlands caused by sea-level rise, to gather
information that may be used for efforts to protect
63
these key ecosystems.
Higher seas could take the thunder out of Thunder
Hole, a crevice in the shoreline granite with a cave
on one side. There, incoming waves just before
high tide can displace air in the cave, causing a
thunderous, booming sound as the waves explode
high into the air above the crevice. This is one of
the park's top destinations, visited by about 75
percent of park visitors. But higher seas could
eliminate the conditions that make possible this
special phenomenon. Before that point is reached,
higher seas could increase risks to visitors and the
expenses of protecting them. The NPS has
constructed stairs, handrails, and seawalls to
provide safe public access to Thunder Hole.
However, even with existing sea conditions, this
facility requires significant maintenance. Repairs
in 2006 alone cost $75,000. The expense of
maintaining safe public access will rise with higher
seas and stronger coastal storms, and the park
budget may be unable to keep pace with the
increasing damage to this important visitor site.64

Bass Harbor Marsh

Road could no longer carry visitors along the
coast for as long a stretch as it does now – a
principal reason why this is one of the most
spectacular, enjoyable drives along America’s
eastern coast. Also, if this section of the road is
lost, public access to this shoreline would not
remain as convenient. On top of that, the bridge
itself is on the National Register of Historic
Places, the country’s inventory of cultural
resources most worthy of preservation.59

Acadia's salt marshes and freshwater marshes
also are vulnerable to inundation and disruption
by rising seas. Both support a great diversity of
plant and animal life, and salt marshes are
relatively rare along Maine's mostly rocky
coastline, with only about 30 square miles of tidal
61
salt marshes in the entire state. In general, if the
sea rises more quickly than new deposits of
sediment can occur, salt marshes will become
deeper and plants can be killed, loosening the grip
of roots holding soils and sediments in place.
Where there is no suitable space for salt marshes
to migrate inland with the rising sea, entire
ecosystems may be lost. Behind the barrier of salt
marshes, freshwater marshes and bogs are
vulnerable to incursion of saltwater that poisons
their ecosystems' vegetation, and these
62
ecosystems can be lost, too.
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The park’s other Loop Road, on the Schoodic
Peninsula unit of Acadia, contains a stretch of lowlying road that is even more frequently flooded by
60
ocean waters. For more on the vulnerability of it
and other roads, see the next section.

Thunder Hole

“Most coastal regions are currently managed
under the premise that sea-level rise is not
significant and that shorelines are static or
can be fixed in place by engineering
structures. The new reality of sea-level rise
due to climate change requires new
considerations in managing areas to protect
resources and reduce risk to humans.”

Higher seas also threaten wetlands in less
obvious ways. In the near term, one of the most
significant effects can be how higher waters,
especially when driven by tides and storm surges,
deposit sediments in wetlands, making them
shallower, altering their ecosystem dynamics, and
affecting the vegetation that holds wetland soils in
place. There is anecdotal evidence that this

U.S. Climate Change Science Program65
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