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INTRODUCTION
CALIFORNIA’S
EXECUTIVE
ECONOMY
SUMMARY
AT STAKE
If we do not reduce emissions of heat- threatens the resources and values that draw
trapping pollution, an altered climate will people to Acadia.
significantly harm Acadia National Park. MORE HEAT AND DRIER SUMMERS

T

his report summarizes the threats that
human-caused climate change poses to
Acadia National Park. It includes new downscaled
projections from climate models of how Acadia
temperature and summer precipitation levels may
change in the future in response to heat-trapping
pollutants. It also summarizes information on
potential impacts from a wide range of scientific
and government sources – including from
National Park Service scientists and other
professionals who work in and study Acadia.

In Acadia, the last two decades were 1.0° and
0.8°F hotter than the park’s 20th century average.
Through September, the year 2010 is on course to
be the hottest ever for the Northeast region, for
Maine, and for Maine’s coastal region. For both
Maine and its coastal areas, the first nine months
of the year were 4.6°F hotter than their 20th
century averages.

For this report, the Rocky Mountain Climate
Organization (RMCO) obtained local, downscaled
projections of future temperature changes in
Acadia National Park, using two scenarios of
possible future emissions and 16 climate models.
MAINE’S ECONOMY AT RISK
If future emissions are “lower” – increasing at a
Acadia National Park draws more than two million moderate rate until mid-century, then declining –
the average of the 16 models is for Acadia to be
people a year, making it a mainstay of Maine's
3.8°F hotter by 2040-2059 and 5.3°F hotter by
economy. Visitation to the park generates nearly
$160 million in spending and supports over Maine 2070-2099, compared to its 1961-1990
3,000 jobs. (See Table ES-1.) But these economic temperature. With “medium-high” future
emissions, the average projections are for the
benefits are at risk as a changing climate
park to be 4.5°F hotter by 2040-2050
and 8.5°F hotter by 2070-2099. (See
Spending, Jobs from Acadia Visitors in 2008
Table ES-2.)
Visitors

Non-Local
Visitor
Spending

Total
Visitor
Spending

Total
Jobs
Supported

2,075,857

$155.6 million

$157.9 million

3,130

If Acadia were to become 8.5°F hotter,
the average projection with mediumhigh emissions, that would make it as
hot as Atlantic City, New Jersey,
historically has been.

Table ES-1.

Projected Increases in Acadia Temperatures

Table ES-2.
Projected future
temperatures
compared to
observed 19611990 values at
Acadia National
Park.

Lower Future
Emissions

Average of 16 projections
Range of projections

Medium-High Future
Emissions

2040-2059

2080-2099

2040-2059

2080-2099

3.8°

5.3°

4.5°

8.5°

2.2° to 5.0°

2.9° to 7.3°

2.9° to 6.2°

5.7° to 11.4°
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percent in the Northeast. A U.S. government
report says there is at least a 90-percent
likelihood that heavy downpours will become even
more frequent and intense. The increased flooding
would threaten Acadia’s roads, trails, and other
resources, including its unique carriage roads –
broken-stone roads constructed under the close
personal supervision of John D. Rockefeller, Jr.,
the philanthropist whose donations made possible
the creation of the national park.

HIGHER SEAS
Current scientific projections are that global sea
levels will rise by about 2.3 feet by the end of the
century in a lower emissions future, or about 3 to
4 feet with medium-high emissions. For Maine,
the local extent of sea-level rise likely will be
about nearly 1 foot higher than the global
average.
At Acadia, a higher ocean level would threaten
low-lying park roads, first with damage from storm
surges and ultimately perhaps with permanent
inundation. One such vulnerable area is the Otter
Cove causeway, part of the park’s main road,
Loop Road on Mount Desert Island, which
contains the park’s largest unit. The causeway
crosses the cove on a low bridge, and already is
sometimes flooded by storm surges. If the ocean
rises enough to make this causeway
unsustainable, there may be no good options for
relocating it to provide the same access to the
shoreline that the causeway now provides.
A higher ocean also threatens to damage
saltwater and freshwater marshes, key park
ecosystems.

DISRUPTION OF ECOSYSTEMS
The hotter temperatures and drier summers
forecast for Acadia would stress its forests, the
parks’ most widespread ecosystems. The effects
could include a loss or reduction in the most
common types of forests – spruce/fir and maple/
birch/beech forests. Tree species currently found
in more southerly areas, such as oaks and pines,
could move into the park. Whether and how much
those changes occur is still uncertain.

Denis Tangney Jr/istockphoto.com

Higher seas could take the thunder out of
Thunder Hole, a crevice-and-cave combination
which causes waves to make a thunderous,
booming sound as they explode high into the air.
This is one of the park's top destinations, visited
by about 75 percent of park visitors.

STRONGER STORMS
Compounding the threats from sea-level rise are
projected increases in the frequency and strength
of coastal storms in the Northeast. In Acadia,
flooding and damage from stronger coastal
storms could lead to temporary closures and a
need for expensive repairs of several key lowlying roads in the park or nearby and essential for
providing access to the park.

Hotter and drier conditions may diminish Acadia’s
fall foliage. There could be shifts to less colorful,
southern tree species. Also possible are losses of
colorful understory shrubs and plants. Increased
drought also may reduce the intensity of leaf
colors.
Climate change already is opening the door to
major insect outbreaks affecting forests, such as
by lessening the deep cold of winter that naturally
serves to hold the populations of some insects in
check. Because of warmer winters, an invasive
insect from Asia, the hemlock wooly adelgid, is
believed to likely lead to the elimination of eastern
hemlocks from the entire Northeast, including
Acadia. Some destructive, invasive plants are also
likely to spread into the region, such as kudzu, a

Stronger storms coming atop higher seas may
also affect Sand Beach, one of Acadia's most
popular spots. This is one of only two beaches
north of North Carolina comprised of sand and
broken bits of shells and skeletons from marine
life.
Storminess is also increasing in inland areas.
Over the past century, the amount of rain falling in
heavy storms increased by a staggering 67
iv

rapidly growing, non-native vine that has caused
widespread ecosystem disruption in the South.

fishers (a rare member of the weasel family, which
recently returned to the park), long-tailed weasels,
northern flying squirrels, and jumping mice.

The National Park Service staff at Acadia is
concerned that an increase in wildfire in the park
could be one of the most significant effects of
hotter and drier conditions in the park and the
surrounding area. In 1947, an epic fire burned
nearly half of the eastern side of Mount Desert
Island, causing damage worth about $225 million
in today’s dollars. Such a fire today would cause
much more property damage because of
extensive development around the park.

Also vulnerable to the effects of climate change
are Acadia’s coldwater freshwater fish species,
including brook trout, alewives, and others, which
generally survive only in waters with year-round
temperatures under about 70°F.

RISKS TO PUBLIC HEALTH
Some Acadia lakes supply drinking water for
residents of Mount Desert Island as well as park
visitors. These lakes are so clean at present that
they have exemptions from the filtration normally
required under Maine’s safe drinking water
standards. But climate-change effects could
increase potential disease-causing threats
to the water supplies. If the local water districts
were required to filter the lake waters, the costs of
compliance would be major, for the water districts
and ultimately for their customers.

LOSS OF WILDLIFE
Climate change is expected to drive some wildlife
species into extinction. Even if species now found
in Acadia do not become extinct everywhere, they
may be eliminated from the park by changed
conditions there.
Vulnerable wildlife in Acadia includes its birds. The
park has a great diversity of birdlife, with 338
species recorded in the park. Roger Tory
Peterson, the founding father of American birding,
called Mount Desert Island “the warbler capital of
the world.” Of the park’s 22 nesting species of
warblers – which ties it for the highest such total
of all national parks – 10 are projected to be
eliminated from the park and 5 to have their
populations there diminish, according to one
study. The other 7 species were not addressed in
the study. Other nesting birds in Acadia that could
be adversely affected by a changed climate are
loons, bald eagles, peregrine falcons, and
seabirds that nest on low-lying islands.

Acadia has ground-level ozone levels that cause it
to annually exceed federal health-based air quality
standards. Hotter temperatures promote
formation of more ozone, so improving the park’s
air quality enough to protect people’s health will
be more difficult in a hotter future.
A changed climate may also promote the local
spread of Lyme disease.

LOSS OF WINTER RECREATION
A projected reduction in snow cover will adversely
affect snow-dependent winter recreation in the
park, such as snowmobiling, ice fishing, crosscountry skiing, and snowshoeing.

Of mammals in the park, the National Park
Service staff has expressed concerns about

TACKLING CLIMATE DISRUPTION

©George Burba/istockphoto.com

New management actions are needed to identify
and protect the threatened resources of Acadia
and to adapt to changes that now are coming.
Actions are also needed to reduce heat-trapping
gases to limit climate change and avoid many of
its impacts. Most important are comprehensive
federal actions to limit emissions of heat-trapping
pollutants. These actions also reduce energy
costs and create new clean-energy jobs, so
protecting Acadia, along with the entire planet,
can be done while achieving more economic
growth.
v
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INTRODUCTION
that brought the area to the attention of both
tourists and those wealthy enough to afford
second homes as summertime retreats. Cadillac
Mountain, on Mount Desert Island, is the highest
point along the Atlantic Coast in all of North
America, and captures the first rays of sunrise in
the United States. Bass Harbor Head Lighthouse
is one of Maine's most-photographed icons. The
park's forests come ablaze with color in the fall,
drawing “leaf peepers” from afar. Wildlife includes
nesting eagles, peregrine falcons, and loons;
whales, porpoises, seals, and puffins that can be
seen on ranger-guided boat trips; and mammals
from porcupines to an occasional moose. The
park can be enjoyed by visitors on scenic roads
along the coast, on 125 miles of hiking trails, or on
45 miles of broken-stone carriage roads, the latter
built under the personal supervision of John D.
Rockefeller, Jr., the principal benefactor behind
the park's creation.

Human-caused climate change threatens
the resources and values that make
Acadia such a special place.

H

uman disruption of the climate is the greatest
threat ever to America's national parks. This
report details the particular threats that a changed
climate poses to one of Maine's most precious
gemstones, Acadia National Park.

“I believe climate change is fundamentally
the greatest threat to the integrity of our
national parks that we have ever
experienced.”
Jon Jarvis, Director, National Park Service1

Maine, the United States, and the whole planet all
face the consequences of people's alteration of
the climate. But Acadia deserves particular
attention. What could happen to it demonstrates
how the places we most love may never be the
same if we do not limit our pollution of the
atmosphere with heat-trapping gases.

But the park and its resources are threatened by
human-caused climate change. To begin with,
much of the park's character and attractiveness
begins with its climate – its mild, pleasant
summers, derived from the cool, humid maritime
climate. With a changed climate, the park likely
will be hotter year-round and drier in summer.
Higher seas could inundate the park's main roads,
environmentally important wetlands, and islands.
Wildfires could become more widespread and
rage farther, not just interfering with park visitors
but also threatening nearby homes, businesses,
and towns. Wildlife species, from fishers, longtailed weasels, and flying squirrels to many of the
park's 22 breeding species of warblers, could
disappear from the park. Air pollution levels will be
higher and more often threaten people's health.

Acadia is a special place to the residents of Maine
and Americans everywhere. The first national park
to be established east of the Mississippi, it also is
the first to be created with donated private land.
Its almost 48,000 acres include mountains,
woodlands, lakes and ponds, and ocean shores.
Most park lands are located on Mount Desert
Island, the state's largest island and the third
largest along the country's eastern seaboard.
Other park lands are on the mainland's Schoodic
Peninsula and Isle au Haut, another island which
is accessible by ferry. The National Park Service
also holds conservation easements on nearly 150
nearby smaller islands, protecting their natural
and cultural resources.

In some important ways, Acadia may be hurt less
by climate change than many other places. The
park is relatively cool to begin with. Cooling ocean
currents may limit temperatures increases at
Acadia to well below those experienced inland.
(See page 7.) Even with higher temperatures,
Acadia will not be as hot as most of the country.
From the Northeast's large cities, which will be
much hotter, even more people may be drawn to
Acadia to escape the heat where they live. As

These lands contain an amazing diversity of
natural and cultural resources. The rugged coast
here is one of the most scenic anywhere in the
world. Inspired by it, Thomas Cole and other
artists in the early 19th century painted landscapes
1

depends on whether we continue with high levels
of heat-trapping pollution or bring those emissions
down.

early spring and late fall seasons at Acadia
become warmer, those slow seasons may draw
more visitors. Threatening to trump this, though,
are the risks to Acadia from sea-level rise,
flooding of roads, ecosystem changes, wildlife
losses, and new wildfire risks. Because of these
vulnerabilities, the Rocky Mountain Climate
Organization and the Natural Resources Defense
Council identified Acadia in October 2009 as one
of the 25 units of the national park system most
2
endangered by climate change.

Importantly, if we continue on our current course,
the human-driven climate change could be even
more damaging than described in this report. As a
key U.S. government report pointed out last year,
in recent years emissions of heat-trapping
pollutants have been actually climbing faster than
assumed in even the highest-emission scenarios
developed by scientists. If we continue on our
current course, climate change and its impacts
could accelerate even faster than projected under
the medium-high emissions scenario used for the
new projections in this report. Scientists further tell
us that because of the long-lasting effect of heattrapping gases we can do more to protect the
climate if we reduce emissions now, not down the
road when the pace of climate disruption has
accelerated even further.5

The consequences of climate disruption on Acadia
could be not just ecological but economic. Over
two million people visit the park each year, making
3
it the third-most visited national park in the East.
Visitors attracted by the wonders of Acadia bring
millions of dollars annually to the state's
businesses and generate thousands of jobs.
Damage to park resources could undercut the
drawing power of Acadia and cost jobs in Maine.

In short, what we do matters, and when we do it
also matters – in this national park and
everywhere else.

“National parks that have special
places in the American psyche
will remain national parks, but
their look and feel may change
dramatically.”

Fortunately, it is possible to head off the worst of
the possible effects on Acadia by taking decisive
actions to reduce the heat-trapping pollution that is
changing the climate. Most projections of future
climate impacts, including many summarized in

U.S. Climate Change Science Program4

This report summarizes what is now known about
the possible impacts, now and in the future, on
Acadia of climate disruption caused by human
emissions of heat-trapping pollutants. Information
is drawn from government and scientific reports,
journal articles, and other publications. Most
importantly, much of the information here is from
close and repeated consultations with scientists
and other professionals of the National Park
Service who work in the park and study it.

©Michael Rickard/shutterstock.com

The report also contains new local projections
from climate models on how temperatures and
precipitation levels may change in Acadia as a
result of human-caused climate change.
Projections are included for two different possible
futures. One, a “lower” emissions scenario, has a
continuing rise in the global annual rate of
emissions of heat-trapping pollutants until midcentury, followed by a gradual decline. The other,
a “medium-high” scenario, has emissions
continuing to rise throughout the century. The
projections from these different scenarios illustrate
that how much Acadia's climate will be altered
2

this report, are based on how the future might
unfold without new policies reducing global
6
emissions of heat-trapping pollutants. We can
sharply limit emissions and ward off the most
dangerous impacts of climate change – and to do
so while simultaneously strengthening our
economy. We can, in short, choose a better future.
Section 9 of this report outlines how we can get
there.

“Choices made now will influence the
amount of future warming. . . .
Implementing sizable and sustained
reductions in carbon dioxide
emissions as soon as possible would
significantly reduce the pace
and the overall amount of climate
change, and would be more effective
than reductions of the same size
initiated later.”
U.S. Global Change Research Program7

3
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MAINE’S ECONOMY AT RISK

How climate change may affect tourism patterns
has not yet been much studied. In Canada,
though, researchers have surveyed visitors to that
country's national parks to evaluate how climate
change might affect visitation.10 Visitors were
asked if they would return more often, less often,
or as often if conditions degraded in the ways
expected to result from human alteration of the
climate. Examples included altered plant
communities, more wildfire, and loss of fishing –
all also among the impacts projected for Acadia.
The results suggest that climate-change effects
could cause visitation to the Canadian parks to
drop, and perhaps sharply.

Acadia supports over 3,000 jobs in
Maine. Climate disruption threatens
these jobs as it does the park’s resources.

T

he threats of climate disruption to Acadia are
also threats to Maine's economy. The park,
which draws more than two million people a year,
is a mainstay of Maine's economy, generating
nearly $160 million in spending and supporting
over 3,000 jobs. These economic benefits are at
risk as a changing climate threatens the special
place that yields them.
The calculations of Acadia's economic benefits
come from a Michigan State University researcher
who annually compiles data on the local economic

As pointed out on pages 1-2, even as Acadia gets
hotter, it will remain less hot than other places,
and could even be more attractive as a place to
escape the greater heat
elsewhere. But ultimately Acadia’s
Spending, Jobs from Acadia Visitors in 2008
attractiveness depends on the quality
of the resources that are responsible
Total
Total
Non-Local
for it being a national park to begin
Jobs
Visitor
Visitor
Visitors
with. If those resources are damaged
Supported
Spending
Spending
and the experience of visitors is
impaired, visitation levels could
decline. Climate disruption would then
3,130
2,075,857
$155.6 million $157.9 million
be a jobs-killer for Maine.

Table 1. Source: Stynes (2009).8

contributions of all national parks. The latest such
report covers 2008, with the results shown in
Table 1.

NPS

In particular, the economies of Hancock County
(in which Acadia is located) and its communities,
such as Bar Harbor, are heavily dependent on the
drawing power of the national park. As pointed out
by Down East Resource Conservation and
Development, Hancock County “has abundant
scenic beauty but is weak in areas important to
social and economic growth, has a high cost-ofliving, a lack of year-round employment, and a
lack of technical post-secondary educational
facilities.”9 Tourism is the mainstay of the local
economy, and Acadia anchors that tourism.

Acadia ranger showing nesting peregrine
falcons to park visitors
4
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INTRODUCTION
MORE HEAT
AND DRIER SUMMERS
13

Before the end of this century, Acadia
could get as hot as Atlantic City now
is, unless heat-trapping gases are
brought under control.

the last 50 years. In fact, according to both the
USGCRP and the IPCC, without the effects of
heat-trapping pollution, the factors causing natural
climate variability likely would have made the
world cooler since 1950, instead of markedly
hotter.14

H

uman activities, principally the burning of
fossil fuels, have led to large increases in
heat-trapping gases over the last century. That
pollution is already changing the climate.

LONG-TERM TRENDS
Figure 1 shows the trend in global land
temperatures by decade. The most recent ten
years make up the hottest decade on record.
What is more, while not shown in this figure, the
hottest 13 years on record have all been in the
last 15 years.15

Perhaps the best statement yet of the current
scientific understanding of human-caused climate
change is in a 2009 report of the U.S.
government's Global Change Research Program
(USGCRP), Global Climate Change Impacts in
the United States.11 That report begins:
Observations show that warming of the
climate is unequivocal. The global
warming observed over the past 50 years
is due primarily to human-induced
12
emissions of heat-trapping pollutants.

The United States and the Northeast region also
are hotter. According to the 2009 national
assessment by the U. S. government mentioned
above, the country as a whole has become 1° to
2°F hotter compared to the 1960s and the 1970s,
and the Northeast as a region has become about
2°F hotter since 1970.16

This supports the central conclusions reached two
years earlier by the United Nations-led
Intergovernmental Panel on Climate Change
(IPCC), which declared that there is more than a
90-percent likelihood that human emissions have
caused most of the temperature increases over

Acadia has become hotter, too. A park headquarters weather station is part of the U.S. government's Historical Climatology Network, a collection
of over 1,000 stations designed to assist in the
detection of climate change. The stations were
chosen using criteria including length of record

Changes in Global Land Temperatures by Decades
2° F

Last 2 decades were 0.9 and 1.4°F hotter
1° F

0° F

–1° F

2000s

1990s

1980s

1970s

1960s

1950s

1940s

1930s

1920s

1910s

1900s
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Figure 1. Global land
temperatures by
decade, compared to
the 1901-2000
average. Data source:
National Oceanic and
Atmospheric
Administration.17

The long-term, adjusted data for the Acadia
weather station is shown in Figure 2. It shows that,
even though the park has experienced less
temperature rise in recent years than the
Northeast as a whole, the last two decades were
the two hottest in more than a century.

and completeness of data, to make up an accurate climate record for the country. Data corrections are made to make records comparable over
extended periods – in the case of Acadia, including adjustments to compensate for changes in the
station’s location over the years.18

Changes in Acadia Temperatures by Decades
2° F

Last 2 decades were 1.0 and 0.8°F hotter
1° F

0° F

–1° F

2000s

1990s

1980s

1970s

1960s

1950s

1940s

1930s

1920s

1910s
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Figure 2. Temperature at Acadia by decade compared to 1901-2000 average
temperature. Data source: U.S. Historical Climatology Network.19

coastal climate division, one of three such
divisions in the state. For the Maine coastal
division, the first nine months of 2010 is fully 1.4°F
hotter than the first nine months of any other year
since 1895 – a very large margin of difference.
Comparisons of the temperatures for the first nine
months of this year to the average temperatures
th
for those months of every year in the 20 century
are shown in Table 2.

RECORD HEAT IN 2010
Through September, the year 2010 is on pace to
tie with 1998 as the hottest ever recorded for the
th
planet as a whole, at 1.2°F above the 20 century
average.20 The year so far also is the hottest on
record for the Northeast region, for the state of
Maine, and for its coastal areas – as aggregated
into the National Climatic Data Center's Maine

Record-Setting Heat in 2010
Area

Jan-Sep Temperatures
2010 vs. 1901-2000

Rank of
Last 116 Years

Globe

+ 1.2ºF

1st hottest (tie)

Contiguous United States

+ 1.0ºF

17th hottest (tie)

Northeast region

+ 3.3ºF

1st hottest

Maine

+ 4.6ºF

1st hottest

Maine’s coastal climate division

+ 4.6ºF

1st hottest

Table 2.Temperatures are for January through September. Data sources:
National Climatic Data Center, Western and Northeast regional climate centers.21
6

Because the location of
the Acadia National Park
weather station has
changed three times
since 1991, a precise,
accurate comparison of
the current station's 2010
temperatures with those
from previous years will
not be possible until next
year, when the U.S.
Historical Climatology
Network will provide
adjusted data that
compensates for the
changed locations of the
station over the years.

These projected temperature increases should be
taken as suggestions of the direction and possible
range of future changes, not definitive projections.
(See pages 11-12 for a detailed explanation of
emissions scenarios and climate modes.)

PROJECTED FUTURE TEMPERATURES
Some further temperature increase in the next few
decades is now a foregone conclusion, from the
continuing effects of past and present emissions
of heat-trapping gases, which can persist in the
atmosphere for a century or longer. The extent of
further change later in the century will depend in
large part on whether humans take actions to
22
reduce emissions.

Local projections downscaled from global climate
models, such as those done here, are less reliable
than are projections for larger area. In part this is
because the global climate models now in use
typically do not address local factors that can
significantly influence local climates.24 In the
Acadia region, one such important driver of the
local climate is an Atlantic Ocean current that
brings colder waters from the north to the Acadia
region, creating a cool, moist environment in a
narrow coastal zone that includes the park.25
Although local factors such as this current – or
possible changes in them – are not addressed in
global climate models, downscaled results from
them offer the best currently available information
about the direction and magnitude of changes
than may occur in local regions. As a result,
downscaled projections are widely used in
scientific studies and vulnerability assessments.

For this report, the Rocky Mountain Climate
Organization (RMCO) obtained downscaled local
projections of future temperature change in
Acadia National Park under two different possible
futures. The projections employed two widely

Choices made now will influence the
amount of future warming. Lower levels
of heat-trapping emissions will yield less
future warming, while higher levels will
result in more warming, and more
severe impacts on society and the
natural world.

The new RMCO projections for Acadia are
consistent with downscaled projections for the
entire Northeast region and for Maine. For
example, in modeling done for a recent Northeast
Climate Impact Assessment (see page 11), the
average of projections is for regional temperature
increases of 3.7°F by 2040-2059 and 5.0°F by
2070-2099 in a lower-emissions future. In its
higher-emissions scenario, the average of the
projections is for the region to become 5.8°F
26
hotter by 2040-2070 and 9.5°F by 2070-2099.
Other projections done for a 2009 Maine
statewide climate-impact assessment by scientists

U.S. Global Change Research Program23
used scenarios of possible future levels of heattrapping pollution – one with lower future
emissions and the other with medium-high
emissions. For each scenario, results were
produced from 16 global climate models, for both
mid-century and century's end. For each
combination of emissions scenario and time
period, the average of all 16 projections and the
range of the projections, from the lowest projected
difference to the highest, are shown in Table 3.

Projected Increases in Acadia Temperatures
Lower Future
Emissions

Average of 16 projections
Range of projections

Medium-High Future
Emissions

2040-2059

2080-2099

2040-2059

2080-2099

3.8°

5.3°

4.5°

8.5°

2.2° to 5.0°

2.9° to 7.3°

2.9° to 6.2°

5.7° to 11.4°

Table 3. Projected future temperatures compared to observed 1961-1990 values at
Acadia National Park. Data: World Climate Research Programme’s Coupled Model
Intercomparison Project phase 3 multi-model dataset (CMIP-3) and U.S. Historical
Climatology Network.27 See note 27 for an explanation of methodology.
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With increases in average temperatures would
also come higher temperature extremes. How
much hotter the extremes may become is
illustrated by recent projections featuring two other
Maine sites – Portland, just over 100 miles from
Acadia, and Farmington, just under 100 miles
th
away. In the last three decades of the 20 century,
these cities averaged four days a year over 90°F.
By the last three decades of this century, they are
projected to have two weeks a year of such hot
days in a lower-emissions future – and two
30
months a year in a higher-emissions future.
Table 3 shows how the hottest days of the year in
those two cities are projected to get much hotter –
as much as 20°F hotter by century's end in a
higher-emissions future.

at the University of Maine (see page 11) produced
average results that over the course of this
century in Maine's coastal climate division – one
of three climate divisions in the state, and the one
that includes Acadia – temperatures could
increase 6.5°F in winter, 5.7°F in spring, 5.6°F in
summer, and 5.7°F in fall.28
A change of a few degrees in temperatures may
not sound like that much – but would be more
than enough to make a huge difference. To put
these projections in perspective, an average
warming of 8.5ºF – the RMCO projection for a
medium-high emissions future near century's end
– is enough to make Acadia of the future about as
hot as Atlantic City, New Jersey, was in 196129
1990.

Hottest Days of the Year, Portland and Farmington, Maine
Historical

Higher Future
Emissions

Lower Future
Emissions

1970-1999

2040-2069

2070-2099

2040-2069

2070-2099

94° to 95°

99°

100°

107°

114°

Table 4. Historical values and projections for the hottest days of the year in
Portland and Farmington. Source: Wake and others (2009).31 Lower future
emissions refers to scenario B1 and higher future emissions refers to
scenario A1F1; see pages 11-12.

Medium-high levels of future emissions also are
projected to lead to more of a decrease in
summer precipitation (see below) and to more
sea-level rise (see the next section), compared to
lower emissions.

Acadia, will increase in a higher-emissions future
by century's end, but that summer precipitation will
32
decline. The Northeast Climate Impact
Assessment reported that for the region as a
whole the average projection is for an increase in
annual precipitation of about 10 percent (or about
four inches per year) by the end of the century.
For summer months, however, the average result
of the NCEIA projections is for little change in
precipitation levels.33 The Maine climate
assessment came to similar conclusions, with
average projections for precipitation increases
along Maine's coast in winter, spring, and fall, but
for virtually no change (a 0.2 percent increase) in
summer.34

All these projections illustrate that there is a range
of possible climate changes in our future,
depending on how much we continue to pollute
the atmosphere with heat-trapping gases. Cutting
pollution will limit how much we change the
climate, in Acadia as well as across the planet.
See section 9 for more information on what we
can to reduce future heat and other changes in
this special place and elsewhere.

If summer precipitation declines or stays steady,
higher summer temperatures can have significant
adverse effects on ecosystems. Higher temperatures increase evaporation rates, reducing soil
moisture and drying out vegetation. Without an
offsetting increase in precipitation, the result would
be both hotter and drier conditions.35

DRIER SUMMERS
An altered climate is likely to bring changes in
precipitation as well as temperature. The 2009
national assessment report (see page 2) includes
projections that winter, spring, and fall
precipitation along the coast of Maine, including
8

Even if summer precipitation levels instead were
unchanged, hotter
temperatures in a
medium-high emissions
future could have enough
drying effect for the
Acadia area to be
classified as in drought
nearly every summer,
according to the Northeast Climate Impact
36
Assessment. If summer
precipitation levels
actually decline as in the
new RMCO local climate
projections, drought
conditions would be even
more common.

Averages of Projected Changes in Acadia Summer Precipitation
Average Projections for 2080-2099 vs. 1961-1990 Measurements

Average of 16 projections
Range of projections

Lower
Future Emissions

Medium-High
Future Emissions

- 4.1%

- 6.1%

- 30.2 to + 26.3%

- 27.1 to + 36.9%

Table 5. Percentage changes in June-July-August precipitation levels,
showing comparisons of projections from 16 downscaled climate models for
the period 2080-2099 under both a lower-emissions and a higher-emissions
37
scenario with measured levels in Acadia National Park. Data source: CMIP-3.
See notes 19 and 37 for an explanation of methodology.

Projections from Individual Models of Changes in Acadia Summer Precipitation
2080-2099 Projections vs. 1961-1990 Measurements
Lower and Medium-High Emission Scenarios

+30%

+20%

+10%

-10%

-20%

-30%

Lower emissions - projected decrease

Higher emissions - projected decrease

Lower emissions - projected increase

Higher emissions - projected increase

Figure 4. Individual precipitation projections from the 16 climate models summarized in Table 5.38 For the identities
of the models, see note 38. Each model's projections using the lower emissions scenario and the medium-high
emissions scenario are presented as pairs. Data source as in Table 5. See notes 19 and 37 for an explanation.
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Droughts could have far-reaching consequences
on ecosystems in Acadia, where moist conditions
currently are the norm. Among the effects of
hotter, drier summers could be disruption of the
plant communities now found there, which

©Jeff Schultes/Shutterstock

primarily are ones adapted to a wetter
environment; a reduction in Acadia's colorful fall
foliage (see page 20); and an increased risk of
wildfires (see page 22).

“Lush green hills, clear forest streams, and jewel-like lakes lying
at the feet of mountains – all iconic images of the Northeast –
suggest a landscape rich in water resources. . . . In the future,
however, changes in the timing and amount of water
availability and increased frequency of drought may
fundamentally alter this image.”
Northeast Climate Impact Assessment39
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IMPACT ASSESSMENTS, CLIMATE
PROJECTIONS, AND EMISSIONS
SCENARIOS

IPCC EMISSIONS SCENARIOS

In addition to the climate projections done by the
Rocky Mountain Climate Organization (RMCO)
for this report, projections are also cited from:
·
A national climate-change impact
assessment – the U.S. government's 2009
report, Global Climate Change Impacts in
the United States (see page 2).
·
A regional assessment done by the
Northeast Climate Impact Assessment, a
collaborative effort between the Union of
Concerned Scientists and a team of
independent experts – Confronting Climate
Change in the U.S. Northeast: Science,
Impacts, and Solutions. That 2007 report
was based on earlier scientific reports,
principally Climate Change Impacts in the
40
U.S. Northeast, published in 2006.
·
A state assessment, a 2009 report by
scientists at the University of Maine –
Maine's Climate Future: An Initial
41
Assessment.

Figure 3. Selected IPCC emissions scenarios used
in its 2007 reports. A2 and B1 are used for the
projections in this report. Dashes indicate the range
of newer [”post-SRES”] scenarios; the shaded area,
the middle 80th percentile of that range. Figure
from IPCC.45

These projections all use one or more scenarios
of future emissions developed by the
Intergovernmental Panel on Climate Change
(IPCC) for its latest (2007) reports on the state of
scientific understanding of climate change and its
worldwide affects. None of the IPCC scenarios
has been determined to be more likely than
others. Differences among them are due to
different assumptions about changes in
population, rate of adoption of new technologies,
42
economic growth, and other factors.

but another scenario, A1F1, which it referred to as
a “higher” emissions scenario. The A1F1 scenario
assumes significantly higher annual rates of
emissions for most of the century than A2, the
“medium-high” scenario. The Maine assessment
used a single emissions scenario, A1B, which
assumes annual emissions between the two
higher-end scenarios (A2 and A1F1) and the
lower one (B1).
Actual future emissions could be below or above
the levels in any of these scenarios. Actual
emissions in recent years have been going up
faster than assumed in any of the current IPCC
scenarios. In the next IPCC reports, scenarios like
A2 (“medium-high”) and A1F1 (“higher”) will be
considered intermediate ones and new higheremissions scenarios will be developed, in part to
reflect the high level of recent actual emissions.46
On the other hand, none of these scenarios, not
even the one called “lower”, assumes new policies
to limit climate change or to stabilize atmospheric
concentrations of heat-trapping gases. Future
emission levels could be lower than in any of the
IPCC scenarios if effective worldwide actions are
taken to reduce emissions.

In the RMCO projections of possible climate
change in the immediate area of Acadia National
Park, two IPCC scenarios were used to illustrate
some of the possible range of future change.
Scenario B1 is referred to as a “lower” emissions
scenario; the other, A2, is referred to as a
“medium-high” one. This terminology for referring
to them is adopted from the California Climate
Change Center, which uses these two scenarios
in its climate projections for that state, and refers
43
to them that way.
The national assessment report also used these
same two emissions scenarios.44 The Northeast
regional assessment used two scenarios,
including the same lower emissions scenario (B1)
11

The four emissions scenarios described above,
plus two others, are shown in Figure 3.

models will prove most accurate.
Climate projections using these scenarios and
climate models yield precise-appearing numbers,
but they should be taken as suggestions of
possible futures, not as actual predictions.
Attention should be paid to the range of individual
projections and the degree of agreement or
disagreement among them, as well as to the
averages of all projections in a particular
assessment.

The future extent of climate change also will
depend on the sensitivity of the climate to heattrapping gases, which is approximated differently
by different climate models. The RMCO climate
projections in this report are from 16 climate
models, the same 16 used in the national
assessment. The Northeast assessment used 3
models, and the Maine assessment used 42. As
with the emissions scenarios, it is not clear which

“[T]he greatest uncertainty in future climate
is the extent to which society resolves to
reduce further emissions of heat-trapping gases.”
Northeast Climate Impact Assessment47
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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

©OGphoto/istockphoto.com

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.

C. Jacobi/NPS

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

©KW400/istockphoto.com

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.

©Kurdistan/istockphoto.com

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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INTRODUCTION
STRONGER STORMS

Nor’easters and other storms are expected
to become stronger, threatening both
coastal and inland resources with erosion.
STRONGER COASTAL STORMS

NPS

Compounding the threats from sea-level rise are
projected increases in the frequency and strength
of coastal storms in the Northeast. The greatest
destruction from coastal storms comes from storm
surges as strong winds push water inland. When
the future sea level is higher to begin with, storm

surges will push even farther into what is now
uplands. Also, erosion caused by storm surges
can render an area more vulnerable to future
encroachment from higher waters. Rising seas
and stronger coastal storms create a selfreinforcing, destructive circle.
According to the U.S. government's 2009 national
assessment, sea surface temperatures where
hurricanes develop in the North Atlantic have
increased by about 2°F in the last 30 years. This
has matched an increase in the intensity of the
most powerful hurricanes, those rated as Category
4 and 5. Hurricanes are likely to continue getting
stronger during this century, with higher peak wind
speeds, rainfall intensity, and storm surge height
66
and strength. Although hurricanes rarely make it
to the Northeast, an increase in the strength of the

storms could propel more hurricanes to the region,
and they could pack more punch when they arrive.
The Northeast's most damaging coastal storms,
though, are winter nor'easters, not the rarer
hurricanes. Over the past 50 years, winter storm
tracks have shifted northward in the Northern
Hemisphere, producing stronger nor'easters; this
northward shift is projected to continue, and strong
cold season storms are likely to become stronger
and more frequent, with greater wind speeds and
67
more extreme wave heights. Examining the
frequency and timing of winter nor'easters, the
2006 Northeast climate study concluded that,
under a higher-emissions scenario, between 5 and
15 percent more of the serious storms that hit the
East Coast during January, February, and March
will move far enough northward by century's end
to affect the Northeast. This would produce about
one additional powerful nor'easter in the region
68
per year.
In Acadia, flooding and damage from stronger
coastal storms could lead to temporary closures
and a need for expensive repairs of the park’s
roads, according to NPS staff. The park's most
important road on Mount Desert Island, the Loop
Road, is at Otter Cove close enough to the
shoreline and at a low enough elevation to be
highly vulnerable to flooding and erosion from
stronger coastal storms and higher seas. (See
pages 14-15.) So are parts of Seal Cove Road,
also on Mount Desert Island, and the park's other
Loop Road, on the Schoodic Peninsula unit. (See
the photograph on page 14.)69
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Other vulnerable roads outside the park
boundaries also important to providing access to
the park include Route 3 in Hulls Cove and Route
102 in Southwest Harbor, near the Seawall
Campground.70 The latter road was flooded on
November 5, 2010, shortly before this report was
finalized, when Acadia experienced a coastal
storm that dumped two inches of rain,
accompanied by winds reaching a high of 51
miles per hour. The photograph below shows NPS
staff cleaning the road surface. This was a
relatively mild overwash, according to the park
staff. At other times, the park has needed to use a
plow to remove boulders that have washed up on
71
this stretch of road.

NPS

Coastal storms can require expensive repairs to
keep the park open and visitors safe. Cleanup
and repairs after a winter storm in 2003,
Hurricane Noel in 2007, and Tropical Storm
Hannah in 2008 cost NPS a total of nearly
$400,000.72 With huge federal budget deficits and
a large Backlog of unmet maintenance needs in
the national park system, covering increased
repair costs out of Acadia's budget will be difficult.

NPS staff cleaning debris from Route 102,
November 5, 2010, after a coastal storm. See text.

©Viadone/istockphoto.com

Other low-lying, especially vulnerable roads are
outside the park itself but are essential for
providing access to the park. One example is the
Route 3 causeway and bridge from the mainland
to Mount Desert Island. The combination of higher
seas and stronger storms will make it vulnerable
to being damaged by erosion and flooding, likely
requiring expensive renovation and repairs to
maintain access to the main unit of Acadia on the
island – as well as to other sites on the island,
such as the town of Bar Harbor.

Sand Beach

Stronger storms coming atop higher seas may
also affect Sand Beach, one of Acadia's most
popular spots. A sandy beach is a rarity in Maine;
out of over 4,000 miles of coastline, the state has
only about 35 miles of sandy beach.73 But Sand
Beach is even rarer, made not just of sand but
also of broken bits of shells and the skeletons of
crabs, mussels, sea urchins, and other marine life.
It is one of only two such beaches north of North
Carolina. One writer has called Sand Beach “one
of America's top ten beaches,” and declared it the
best beach in the country for watching the sun
rise.74
Sand Beach is high enough that it likely will not
disappear under a higher sea in this century, but
its shape probably will change with higher seas
and storm surges, and possibly also its
composition. Higher waves with stronger coastal
storms may erode the bluff behind the beach and
wash away sand, gravel, and dirt under the stairs
and parking lot as well as the terrace on the
opposite side of the lagoon. The erosion of these
deposits could supply a vast amount of material to
help maintain the beach, but the effect of waves
on the new beach material would be to abrade
and grind up the shells that give the beach its
current character. Plus, the erosion of the bluffs
behind the beach would add to NPS maintenance
75
costs to maintain public access to the beach.
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Finally, stronger coastal storms could also lead to
more incidents of park visitors being injured or
worse. When Hurricane Bill passed near Acadia
on August 23, 2009, the park had extremely high
surf and thousands of visitors came to the
shoreline to watch the breaking waves. Seven
people were washed out to sea when one huge
wave broke on the shore. Of them, four managed
to get back to shore on their own, with injuries;
two were rescued from the water; and, tragically,
one young girl drowned. Over a dozen other
people were seriously injured by the breaking
waves. It could have been worse: Rangers had
evacuated Sand Beach just minutes before waves
76
inundated it. With stronger coastal storms, this
might not be the last tragedy of its kind.

MORE DOWNPOURS AND FLOODING
Storminess is also increasing in inland areas.
More precipitation is coming in downpours. Over
the past century, the amount of rain falling in
heavy storms increased by 20 percent nationwide
– and by a staggering 67 percent in the Northeast,
the largest increase in the nation.77 In a recent
report, the U.S. Global Change Research
Program says there is at least a 90-percent
likelihood that heavy downpours will become even
more frequent and intense.78 With an increase in
downpours, flooding also is likely to increase.79

“The amount of rain falling in the heaviest
downpours has increased approximately
20 percent on average in the past century,
and this trend is very likely to continue,
with the largest increases in the wettest
places.”

An increase in inland flooding threatens Acadia’s
resources. The park has over 115 miles of hiking
trails, 58 miles of paved road, 64 miles of gravel
roads, and 45 miles of carriage roads (see the
following), almost all of which cross streams. Many
of the culverts on these systems are undersized to
handle the larger storm events of the past decade,
which has led to road and trail washouts during
these high-flow events. With heavier storms, the
park faces more severe washout events that could
harm both park resources and visitor
81
experiences.
The carriage roads in Acadia are nationally
significant resources at greater risk because of the
increase in downpours and floods. For many
visitors, one of the special joys of the park is
hiking, running, or bicycling on the carriage roads
– or, in winter, snowshoeing or skiing on them.
These unique paths, on which motorized vehicles
are not allowed, were constructed under the
personal oversight of John D. Rockefeller, Jr.,
whose donations of property made the national
park possible. The carriage roads are the nation's
best example of early 20th-century broken-stone
roads and are listed on the National Register of
Historic Places – the nation's official list of cultural
resources worth protecting. Although they were
built to withstand Maine's wet, difficult weather,
maintaining them is an ongoing challenge. In the
1990s, they were extensively rehabilitated with a
combination of federal and donated private funds.
Increased erosion from both more powerful
coastal storms and increased downpours would
add significantly to the challenges and costs of
82
sustaining these unique Acadia features.
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U.S. Global Change Research Program80
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INTRODUCTION
DISRUPTION
OF ECOSYSTEMS
that the result will be “major changes in the
character of U.S. forests and the types of forests
that will be most prevalent in different regions.”84

Hotter and drier conditions and other
changes threaten Acadia’s ecosystems,
especially its forests.

“Climate warming alone is projected to
drive significant changes in the range
s explained in Section 4, inundation or
and
species composition of forests and
saltwater intrusion from rising seas could
other ecosystems. Generally, tree species
eliminate or disrupt salt water and freshwater
are expected to shift their ranges
marshes, key ecosystems in Acadia. Other
ecosystems in the park, especially its forests, also
northward or upslope, with some current
are vulnerable to higher temperatures, drier
forest types such as oak-hickory
summers, and other manifestations of climate
expanding, others such as maple-beech
change.
contracting, and still others such as
spruce-fir disappearing from the
CHANGES IN FORESTS
United States altogether.”

A

The hotter temperatures and drier summers
forecast for Acadia (see Section 3) could create
substantial new stresses on the park's forests, its
most widespread types of ecosystems. More
attention has so far been paid to the effects of
drier conditions on forests in other parts of the
country than in the Northeast. That is
understandable, as in other regions water scarcity
has long been a decisive factor in forest health.
Yet in the Northeast, too, a shift to hotter, drier
conditions may have a big impact on forests. In
general, droughts, which could become nearannual events in Acadia, decrease forest health
and tree growth. Droughts and drier conditions
also have profound effects on ecosystem
structure, species composition, and function by
killing or stressing trees, making them more
susceptible to insect attacks, and increasing the
83
incidence and intensity of forest fires.

National Academy of Sciences85

Scientists have used varied approaches to predict
changes in forest types in response to an altered
climate. Often, they identify which forest types
would dominate when the distribution of trees
achieves equilibrium in response to different
temperatures in some future period. (Different
precipitation patterns, if they were to occur, also ,
would contribute to changes in the distribution of
86
tree species. ) Temperature-based modeling
consistently suggests that today's forest types will
migrate north and to higher elevations. For
example, researchers have projected that in the

©Chee-Onn Leong/shutterstock.com

Even without considering the effects of possibly
drier conditions, higher temperatures alone are
likely to affect forests in Acadia, as elsewhere. As
the climate gets hotter, areas that currently meet
the habitat requirements of tree species now will
no longer do so, and new areas that now cannot
support particular species will become suitable for
them. As a result, the distribution of tree species
will shift, sometimes dramatically. The U.S.
government's 2009 national assessment of
climate change impacts (see page 2) concludes
19

©Ken Canning/istockphoto.com

eastern United States the center of distribution of
most species will move north by 60 to 300 miles.
Authors of these types of studies, though, caution
that their efforts cannot fully reflect how types of
forests may change. For instance, increased
forest disturbances such as those expected from
insect infestations and wildfires may lead to more
abrupt changes than those projected by models.
Or, because trees are long-lived and may tolerate
growing conditions outside of those in which they
now live, changes may take longer than in the
87
models.
At Acadia National Park, two types of forests
meet: boreal forests that stretch northward into
Canada, and the east-central hardwood forests
that extend southward to the Mid-Atlantic. One
Maine researcher has identified in the narrow
band where these forests come together 54
species of trees and shrubs at the northern ends
of their ranges and 13 species at their southern
ends.88 Exactly how these forests and the species
comprising them may change is uncertain.
The most widespread ecosystem type in Acadia is
spruce/fir forest, a type of boreal forest. This
ecosystem requires a cool climate and is
projected to disappear from nearly all the
Northeast in response to a hotter future climate,
according to U.S. Forest Service scientists. Oakpine and oak-hickory forests, both now typically
found farther south, are projected to spread
widely into the Acadia region, displacing both the
area's spruce/fir forests and its maple-beech-birch
forests that are the locally dominant type of
deciduous forest.89
The park’s spruces and firs, however, have a
chance to be the last ones standing in the region,
as they were once before. In long-ago periods of

“[T]he Northeast can expect current
forest ecosystems to slowly
disassemble, leaving tree species
to reassemble over time into
new forest types that will have
combinations of species different
from those we know today.”
Northeast Climate Impact Assessment90

higher temperatures, spruce forests were
essentially eliminated elsewhere across the
region. But they persisted in the Acadia area,
sustained by ocean currents from the north that
kept the area cool.91 If these local conditions are
not overrun by broader-scale changes, spruce/fir
forests may again persist in Acadia despite
92
disappearing from the surrounding region.
It is not clear whether or to what extent these local
conditions, if they persist, could also help Acadia’s
striped maples, paper birches, American beeches,
and other current deciduous tree species hang on
more successfully in the park than elsewhere in
the region, where they are projected to lead to
their widespread declines across the region.

POSSIBLE EFFECTS ON FALL FOLIAGE
The changes in Maine's forests might diminish
their vivid colors of fall; if that were to happen, it
could undercut one of the state's top attractions
for residents and tourists alike. If oak-pine and
oak-hickory forests currently typical of more
southern forests generally replace the maplebeech-birch forests that are the dominant type of
deciduous forest in the state, as models suggest,
the new forests could be less colorful than the
old.93 However, some colorful species, such as
red maples, while not now common in the park,
may be adaptable enough to become more
94
widespread.
Acadia’s colorful fall foliage depends not just on its
trees but also on mid-level shrubs such as
viburnums and sumacs, and other understory
plants such as ferns, which create the park’s
striking multi-level mosaic of fall colors. The park
staff has expressed concern that these lower-level
colorful plants could diminish in a hotter, drier
95
climate, reducing Acadia’s fall color.
Beyond affecting the distribution of colorful trees,
shrubs, and plants, higher temperatures and drier
20

summers can operate in several other ways to
diminish the fall foliage spectacle. Warmer fall
nights in the future could lower the intensity of
autumn colors, as cool fall nights (in combination
with warm, sunny days) produce the most brilliant
96
autumn colors in trees. Summer droughts,
projected to be present most summers if future
emissions are high, can cause trees to drop their
leaves early, before they change color.97The U.S.
Forest Service also says that severe drought can
98
delay the onset of fall colors. Finally, the leafpeeping season, which now reaches its peak in
the first half of October, may come later in the
year. Fall frosts play a key role in determining both
the timing and the vibrancy of fall foliage, and
frosts are likely to come later in the season,
particularly if future emissions of heat-trapping
gases are high and drive large temperature
increases.99

Low winter temperatures are the main check on
the spread of adelgids, and climate change is
expected to be a major factor in enabling their
spread into the Northeast. Both the U.S.
government's 2009 national assessment of
climate-change impacts and an earlier U.S.
government report on ecosystem effects of climate
change identified the possible spread of the
adelgid into the Northeast as an example of how a
hotter climate can promote ecosystem
102
disruption.

“Spruce beetle, pine beetle, spruce
budworm, and woolly adelgid
(which attacks eastern hemlocks)
are just some of the insects that
are proliferating in the United
States, devastating many forests.
These outbreaks are projected to
increase with ongoing warming.”

LOSS OF HEMLOCKS
Climate change already is opening the door to
major insect outbreaks affecting forests in the
United States and Canada. One way an altered
climate does this is by lessening the deep cold of
winter that naturally serves to hold the populations
100
of some insects in check.

Covered by what looks
like tiny cotton balls or
white wool, adelgids
attach themselves at
the base of hemlock
needles and feed on
sap, eventually killing
the tree.

Because of climate change and the adelgids, a
tree species that creates an important ecological
niche in Acadia and elsewhere could be lost.
Eastern hemlocks grow up to 150 feet tall and
form dense canopies that provide cool refuges in
the forests. Streams in hemlock stands can be
noticeably cooler than among other trees, with
less day-to-day temperature fluctuation. As a
result, hemlock-shaded streams host significantly
more brook trout than do other streams –
important because hotter stream temperatures
can kill these coldwater fish. Hemlock stands also
create habitats favored by particular wildlife,
prominently the colorful blackburnian warbler.104

“The loss of the hemlocks from global
warming's combined effects on habitat
availability and HWA [hemlock wooly
adelgid] infestation threatens to
destroy the entire ecosystem, leading
to an irreversible loss of North
American biodiversity. Forest canopies
will become more open as hemlocks are
lost, and cold water streams will
become warmer and thus less suitable
for brook trout and other aquatic
and semi-aquatic species.”

NPS

Warmer winters, for example, are promoting the
spread of a tree-killing insect from Asia, the
hemlock wooly adelgid, believed to be on its way
to eliminate eastern hemlocks from the Northeast,
including Acadia. The adelgids attach themselves
to the needles of hemlocks and feed on their sap.
Eastern hemlocks have evolved no defenses to
this foreign invader, and infested trees are usually
deprived of so much nutrition that they die within a
few years.101

U.S. Global Change Research Program103

National Wildlife Federation (2010)105
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DISRUPTION BY INVASIVE PLANTS

MORE WILDFIRES

In Acadia as elsewhere, an altered climate is
likely to worsen the threats posed to natural plant
communities by non-native invasive plants.
Invasive plants generally appear to better tolerate
a wider range of environmental conditions and
may be more successful than native plants in
migrating and establishing themselves in
changing ecosystems. Invasive plants also are
often very difficult to control once established in
106
an area.

Much attention has been paid to how humancaused climate change has already contributed to
increased wildfires in many regions of North
America, and a wide variety of scientific studies
project greater increases as climate changes
intensify.111 By contrast, there has been relatively
little scientific attention to the extent to which
climate change may lead to more wildfire in the
Northeast region. One study published in 2000
used two climate models to project that a doubling
of atmospheric concentrations of heat-trapping
gases could increase the severity of fires in the
112
Northeast by 10 to 20 percent by 2060. The
Northeast Climate Impact Assessment did note,
but only briefly, that future increases in drought
will deplete soil moisture and dry out vegetation,
113
raising the risk of wildfires. In contrast to this
relative lack of scientific investigation of possible
future increases in wildfires in the region, the
Acadia staff is concerned that increased wildfire
could become one of the most significant effects
of climate change in the park and the surrounding
area.114

A fourth or more of the park's flora is non-native,
and some of these species are extremely invasive
and threaten the integrity of natural
107
communities. The species most likely to
increase rapidly in the state are those that travel
easily, adapt to a variety of conditions, and
reproduce rapidly – all characteristics of weedy or
invasive species, giving them an advantage in an
108
altered future climate.
One illustration of an invasive plant species
threatening the entire Northeast, including both
farmlands and conservation areas such as
Acadia, is kudzu. This highly aggressive, fastgrowing Asian weed now infests much of the
southeastern United States and has already
spread into southern New England. Kudzu's
already extraordinary growth rate accelerates
when atmospheric carbon dioxide levels are
higher. In earlier times, the Northeast's cold
winters would have kept this invasive weed from
moving farther north, as it is confined to areas
where winter temperatures do not drop below
about -4°F. But climate models suggest that
continued warming of winter temperatures will
move that temperature barrier to the north. Even
in a lower-emissions scenario, the habitable zone
for kudzu could extend from its current range up
the Maine coast to Acadia and beyond within the
next 20 years.109 According to researchers for the
Northeast Climate Impact Assessment making
this projection, “While temperature is not the only
factor that could constrain the spread of kudzu
into the region, given the aggressive nature of this
species, [its] regenerative abilities, and [its] recent
migration pattern, continued northward expansion
seems almost inevitable.”110

The NPS’s reasons will be familiar to those who
have studied fire risk in other regions: Higher
temperatures in spring, summer, and fall make the
fire season longer; and hotter and drier summers
reduce the availability of moisture, drying out the
115
vegetation that provides the fuel for fires.
Significant increases in wildfire in the West,
Alaska, and Canada have been linked to these
changed climatic conditions.116 The downscaled
climate projections prepared for this report by the
Rocky Mountain Climate Organization (see pages
7 and 9) and the projections in the national,
Northeast, and Maine climate-change
assessments (see page 7) all indicate that the
Acadia region, too, likely will become not just
hotter in spring, summer, and fall, but also drier in
summer, creating conditions that could raise the
risk of increased wildfire in the park and
surrounding areas. The park staff has also
expressed concern that changes in the species
composition of the area's forests (see page 19)
117
could increase fire risk in the park.
Because of the moist, humid climate of coastal
Maine, wildfires have not been frequent in Acadia.
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than three hours, destroying 67 homes on
Millionaires' Row, a collection of majestic summer
homes along Frenchman Bay, and 170 year-round
residences and five large historic hotels in the
area surrounding downtown Bar Harbor. At one
point all roads from the town were blocked by
flames, so fishermen evacuated at least 400
people by boat. After bulldozers opened a
pathway, 2,000 people escaped in a caravan. In
all, over 17,000 acres burned, half in the park and
half on private land, with property damage over
$23 million, or about $225 million in today's
119
dollars.

But the park's forests are extensive, and the
neighboring towns and villages are in such close
proximity to the woodlands that fires in the park
pose major risks to nearby residents and their
private property – including many properties with
very high value.118
An epic 1947 fire that burned nearly half of the
eastern side of Mount Desert Island illustrates
what can happen with wildfire in such an area of
wildland/urban interface. That year, the area had
the type of weather projected to become more
common in an altered climate: heavy precipitation
in spring, followed by a hot, dry summer. By midOctober, Mount Desert Island was experiencing
the driest conditions ever recorded. A fire started
– from a cause still unknown – and a weather
front's gale-force winds whipped it into an inferno
that traveled six miles toward Bar Harbor in less

Today, a similar fire would cause much more
destruction. After decades of extensive privatehome construction in the woods near the park, the
potential for wildfire destruction now dwarfs that of
120
1947, the National Park Service says.
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LOSS OF WILDLIFE
of all North America's birds, making them one of
the most popular groups of the region with birders
and professional ornithologists alike,” Acadia's
unusual concentration of warblers makes it a
special place for traveling birders from across the
country.126

An altered climate could mean a loss of
some wildlife now in Acadia and a
change in the natural mixture of species.

C

limate change is expected to drive some
wildlife species into extinction. The
Intergovernmental Panel on Climate Change
warns that just 4°F to 5°F of higher temperatures
could leave 20 to 30 percent of plant and animal
species in climatic conditions far outside those of
their current ranges, making them “likely to be at
121
increasingly high risk of extinction.” One reason
this percentage is so high is that stresses
resulting from climate change would come atop
122
others such as habitat loss.

The park's nesting warbler species are projected
to experience population declines in the park as a
result of climate-driven changes in area
vegetation, with some perhaps disappearing there
altogether. One study by the U.S. Forest Service
used two climate-change models and information
on the habitat requirements of bird species to
project effects on 150 species of eastern birds,
including 15 of the 22 warbler species nesting in
Acadia. Of those 15 species, 10 are projected to
be eliminated as breeders in the area of the park,
based on one or both of the two climate models
used in the study. Population numbers of the
remaining five species are projected to decline in
the area. Those at risk of elimination are Nashville
warbler, northern parula, black-throated blue
warbler, yellow-rumped warbler, magnolia warbler,
blackburnian warbler, black-throated green
warbler, pine warbler, northern waterthrush, and
Canada warbler; those projected to suffer
population declines are black and white warbler,
yellow warbler, ovenbird, common yellowthroat,
and American redstart.127

Even if species now found in Acadia do not
become extinct everywhere, they may be
eliminated from the park by changed conditions
there. Another change likely will be the movement
into an area of new species searching out suitable
habitats as their home ecosystems change. The
new immigrants would compete with existing
species for habitat and food, potentially driving
further changes in wildlife populations.

“In a warmer climate, Maine could
lose some of its most iconic species
such as loons, moose, and puffins.”
University of Maine123
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BIRDS
Acadia supports a great diversity of birdlife, with
338 species recorded in the park.
Particularly noteworthy are the park's warblers.
Roger Tory Peterson, the founding father of
American birding, called Mount Desert Island
“the warbler capital of the world.”124 The park's
total of 22 nesting species of warblers ties it
with Great Smoky Mountains National Park for
the highest such total of any national park in the
125
United States. Because the warbler family
includes “some of the most dazzling and colorful

Magnolia warbler
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NPS

Another threat to the park's warblers and other
long-distance migrants is a climate-change-driven
mismatch between the timing of their spring
migrations and the timing of the peak availability
of food on their breeding grounds, an important
factor in breeding success. In Europe, of 100
migrating bird species, those that by 1990-2000
had not begun migrating earlier in the spring have
experienced population declines. Those that
shifted to earlier migrations have stable or
increasing populations.128 Mismatches in migratory
timing may be particularly likely among longdistance migrants. Their wintering grounds can
provide no clues of changes in the onset of spring
at their distant breeding grounds. This could affect
Acadia's warblers, most of which winter in Central
and South America, as well as other park
breeders that migrate from far away.

Peregrine chicks at nest in Acadia

©Dennis Donohue shutterstock.com

Peregrine falcons and bald eagles nest in Acadia
in the winter. In the past, late winter storms have
caused complete breeding failures for both
species, because the adults have been unable to
keep eggs warm enough. The projected increase
in late-winter storms (see page 16) could lead to
more frequent reproductive failures for the
131
peregrine and eagles. Other species about
which the park staff has expressed concern
include, in the winter, harlequins and several other
ducks, purple sandpipers, pine siskins and other
boreal forest species, at least one owl species,
and grosbeaks, among others; and, in the
summer, salt marsh sparrows, as well as the
warblers and seabirds mentioned above.132

Common loon

The nearly 150 smaller islands around Mount
Desert Island that NPS protects through
easements are or have been key nesting areas
for seabirds including puffins, storm petrels,
guillemots, eiders, gulls, and terns. Many of the
smaller islands have a maximum elevation of less
than about 13 feet above sea level, making them
vulnerable to sea-level rise and the effects of
stronger coastal storms, including erosion, loss of
vegetation, and overwashing waves. (See
sections 4 and 5.) A preliminary analysis by the
NPS suggests that Schoodic Island – the park's
most important seabird island in federal
ownership (as opposed to being subject to a
federal conservation easement) – could lose more
than half of its prime eider nesting habitat with 3.3
feet of local sea-level rise. A six-foot rise, the
analysis suggests, could cost Schoodic Island 90
percent of its eider habitat as well as its status as
a single island, as the Atlantic would carve it in
two.133

The U.S. Forest Service study also projects that
other birds will experience declines in Acadia –
including the state bird of Maine, the blackcapped chickadee, and the even more iconic
common loon, a common to abundant breeder in
129
the park. Loons already have a lower rate of
nesting success in the park than elsewhere in the
state, although the park staff is not sure why. The
park's data shows that loon nesting failures
appear to be linked in part to storms during the
nesting season, which could be because of “sheet
flows” of water in nesting areas caused by heavy
130
rains. If this contributes to loons' lower rate of
breeding success in Acadia, then the projected
increase in downpours and flooding (see page 18)
likely would further reduce loon reproductive rates
in the park.
Acadia's natural resource staff has identified other
bird species in the park that could be vulnerable.
25

mammal species that could be eliminated from
parks or could newly migrate into them makes it
difficult to assess the likelihood of these changes
occurring. Still, this study suggests that Acadia
could see a change in the mammals present as a
changed climate change alters its ecosystems.

MAMMALS
Less is known about how climate change may
affect Acadia’s mammals than about its birds. The
only general assessment of how climate change
may affect the mammals present in the park was
done by researchers from Yale University, who
made such projections for eight national parks,
including Acadia.134 They used computer models
of how a doubling of atmospheric levels of heattrapping gases may impact plant communities and
assumed that mammals would shift their ranges to
stay in the types of habitats where they now live.
For Acadia, they projected that the park would no
longer support the presence of three current
mammal species (which were not identified in the
scientific article). They also projected that
presence of new types of plant communities in the
park would lead to eight new mammal species
(also unidentified) moving into the park.

Although there have not been other studies
focused on climate-change impacts specifically on
Acadia's mammal population, the park's staff has
expressed concerns about possible losses in the
park of its fishers, long-tailed weasels, northern
135
flying squirrels, and jumping mice. Fishers,
large, tree-climbing members of the weasel family,
were long believed to have been extirpated in the
park, with the last evidence of their presence
being tracks found in 1925. But the park staff
reports that fishers have been present in the park
again in recent years, and a specimen was
collected near park headquarters.136

FRESHWATER FISH

Some important caveats about this study,
however, are in order. First, the projections rest on
a model of how an altered climate can drive
changes in the distribution of plants. Those
changes are difficult to model, and those
projections cannot be taken as definitive. Second,
as the researchers acknowledged, they did not
consider whether geographic or other barriers
would keep new mammals from moving into the
parks. Third, the fact that the study's authors did
not identify in their publication the particular

A disrupted climate is projected to affect Maine's
lakes, rivers, and wetlands by raising water
temperatures, altering precipitation amounts and
timing, reducing streamflows in late summer,
producing earlier ice-out of frozen bodies of water
137
in spring, and more. These changes are
expected to be particularly threatening to the
park's cold-water fish species, including brook
trout, alewives, and others, which generally
survive only in waters with year-round
temperatures under about 70°F.138 The park's staff
is seeking funds to track these changes and
identify management options for addressing
139
them.

©Lonnie Gorsline/shutterstock.com

“Fortunately for most species, a
decline in Maine may still leave
them reasonably widespread
and common in Canada, although
having moose and loons in Quebec
and not in Maine would be small
consolation for Mainers.”
University of Maine140

Fisher
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OTHER IMPACTS
and to set, for the first time, a separate, stricter
standard to protect plants from adverse effects of
ozone occurring even when air is clean enough to
meet the health-based standard.

Climate disruption may increase risks to
the health of park visitors and others,
and decrease winter recreation in Acadia.

For the period 2005-2007, Acadia was one of 11
national parks with permanent air-quality
monitoring stations that verified that it had ozone
levels above the old air quality standard, let alone
the new, stricter standard.142 Acadia's ozone levels
exceeded the old standard in each of the years
143
from 1996 through 2007. Because future
climate-change-driven increases in ozone levels
are expected to be greatest where ozone levels
already are high, further climate change probably
will require sharper reductions in regional
emissions to clean up Acadia's air enough to
protect people's health.144

LESSENED WATER QUALITY
Some of the lakes in Acadia serve as sources of
drinking water for residents of Mount Desert
Island as well as park visitors. These lakes are so
clean at present that the water districts have an
exemption from the filtration normally required
under Maine’s safe drinking water standards. But
this could change with climate change. The
coupling of warmer temperatures and increased
storm frequency (which can deliver large pulses
of nutrients and organic material into lakes) can
promote the growth of algae and bacteria. Some
species of one group of algae, the chrysophytes,
can produce taste and odor problems in
northeastern lakes. Increased bacterial growth
also is a major problem for drinking water sources
because of the potential disease-causing threats
associated with them. If these climate-related
impacts occur and the local water districts are
required to treat the lake waters, the costs of
compliance would be major, for the water districts
and ultimately for their customers.141

“Because ground-level ozone is related
to temperature, air quality is projected
to become worse with humaninduced climate change.”
U.S. Global Change Research Program145

MORE LYME DISEASE
Increasing temperatures are projected to promote
the spread and incidence of disease-bearing
insects in many areas, such as Lyme disease in
Maine. The disease, carried by deer ticks, first
appeared in southernmost Maine in the late
1980s, has been spreading at an accelerating
rate, and is expected to spread throughout the
146
state by 2080 or so. The disease has reached
the Acadia region, and has been contracted by
both park staff and area residents.147 Other insectborne diseases, such as West Nile virus, could
also expand their range in response to higher
148
temperatures.

MORE AIR POLLUTION
A hotter climate is projected to worsen
concentrations of ground-level ozone, a
component of smog created when pollutants mix
in sunlight. (On the other hand, when higher in the
atmosphere, ozone does not affect people's
health and has the positive effect of filtering the
sun's ultraviolet rays.) Ground-level ozone has
been firmly established to harm people's health,
and the U.S. Environmental Protection Agency
(EPA) has set air quality standards at the levels
necessary to prevent adverse health effects. In
2008, EPA set more stringent National Ambient
Air Quality Standards for ozone, affording more
protection of both human health and of vegetation
and other natural resources. In 2010, EPA
proposed both to further strengthen the standard

LOSS OF WINTER RECREATION
By late this century, winters in the Northeast are
projected to be shorter with fewer cold days and
more precipitation. Under a high-emissions
27

One source observes, “The amazing thing about
cross-country skiing in Acadia National Park is
that it is one of the few places in the lower 48
states where you can cross country ski and enjoy
a scenic view of the ocean all at the same time.”154

climate scenario, the snow season could be cut in
half across northern New York, Vermont, New
Hampshire, and Maine, and reduced to a week or
two in southern parts of the region.149 The
projected reduction in snow cover will adversely
affect winter recreation. Snow-dependent winter
recreation activities including snowmobiling,
skating, ice fishing on frozen ponds and lakes,
cross-country skiing, and snowshoeing are
integral to the character of the Northeast, and for
many residents and visitors, its desirable quality
of life.150

Snowmobile travel is allowed on the park's Loop
Road on Mount Desert Island and most fire
155
roads. NPS generally does not allow
snowmobiling in national parks, but does provide
exceptions in some cases, including this one in
Acadia. The Natural Resources Defense Council
opposes this and other snowmobiling in national
parks in the contiguous United States. For those
who enjoy snowmobiling in Acadia, though, their
opportunities to engage in this activity there are
156
expected to diminish with warmer winters.

“Global warming is projected to bring
about a dramatic decline in the average
number of snow-covered winter days
across the Northeast, especially under
the higher-emissions scenario. . . .
Winter activities such as snowmobiling,
cross-country skiing, snowshoeing, and
sledding that depend primarily on
natural snow cover will be most
vulnerable to this decline.”

Ice fishing is a popular activity in Acadia when
weather conditions permit. Already, the ice fishing
season generally is limited from January 1 to
March 31. Across the Northeast, ice fishing
seasons are getting shorter as the duration of ice
cover on the region's lakes has decreased, with
“ice-in” dates occurring later in winter and “iceout” dates arriving earlier in spring.157 For
example, Sebago Lake, the largest freshwater
body in Maine, now becomes ice-free 23 days
158
earlier than it did in 1807.

Northeast Climate Impact Assessment151

Acadia, which gets about five feet of snowfall a
year, offers a variety of forms of snowdependent winter recreation, all of which can be
diminished by shorter, warmer winters and less
152
snowfall. When there is adequate snow cover,
the 45 miles of carriage roads and 41 miles of
unplowed park roads in Acadia make ideal trails
for cross-country skiing and snowshoeing.153

NPS

Continued warming of winters could further
shorten the season and lend new urgency to
Acadia's warning to ice fishers: “Please be
cautious on frozen bodies of water and ensure
that ice thickness is sufficient to support your
159
weight.”
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TACKLING CLIMATE DISRUPTIONS
change and its impacts threaten the areas
for which they are responsible and the
broader ecosystems on which they
depend.
·
NPS managers should use environmental
education programs to inform visitors
about a changed climate and its impacts in
managed areas and about what is being
done to address climate change and those
impacts. The NPS should require
concessionaires to do so, too.
·
The Congress and the Administration
should adequately fund NPS actions to
address a changing climate.
·
The NPS should reduce emissions in their
own operations, and provide information to
visitors on those actions to inspire them to
undertake their own emission reduction
actions.
·
The Congress and the Administration
should rebuild and enhance the scientific
and research capacity the NPS had prior
to 1993.

To keep Acadia such a special place will
take efforts to protect its resources and
reduce human-caused climate change.

A

s the risks of a changed climate dwarf all
previous threats to our national parks, so too
must new actions to face these new risks be on
an unprecedented scale. Parks should be
managed to preserve their resources at risk, to
adapt to coming changes, and to provide visible
leadership in addressing climate change.
Ultimately, of course, the greatest need is to
curtail emissions of climate-changing pollutants
enough to reduce their impacts, not just in Acadia
but everywhere else, too.

ACTIONS IN ACADIA AND OTHER PARKS
A full suite of actions by the National Park Service
and others will be needed to protect Acadia and
its imperiled resources. Actions to protect the
resources of national parks were outlined in
chapter 9 of National Parks in Peril: The Threats
of Climate Disruption, the October 2009 report by
160
RMCO and NRDC. In September 2010, NPS
adopted a Climate Change Response Strategy,
which provides an excellent roadmap for Service
actions, including many of the steps that are
161
needed and within the Service's control. Now,
NPS actions are needed to implement that
strategy. Also, Congress and others need to take
additional actions that are within their areas of
responsibility. Examples include:

“The focus of the climate change
discussion has largely shifted from
the evidence that climate change is
occurring to what we can do about it.
As stewards of our nation's natural
and cultural heritage, we have an
obligation to act now.”
Jon Jarvis, Director
National Park Service162

NPS

·
The NPS should consider the combined
effects of climate change and of other
stresses on the resources and values of
areas they manage, and work to reduce all
the stresses that pose critical risks.
·
NPS should develop area-specific and
resource-specific plans to protect the
particular resources and values most at
risk from climate change and other
stresses.
·
Service officials and managers should
speak out publicly about how climate

Razorbills
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PREVENTING CLIMATE DISRUPTION

EPA authority must also be maintained to
institute the tightest pollution controls
necessary to protect public health and the
environment. That includes standards for
the pollution that causes smog and other
dangerous and fatal respiratory ailments,
pollution of hazardous materials like
mercury and dioxin, and dangerous waste
from power plants and other industrial
facilities.

This section contributed by Theo Spencer,
Natural Resources Defense Council
Ultimately, to protect Acadia National Park for the
enjoyment of this and future generations, it will
take actions by all of us to reduce emissions of
heat-trapping pollutants enough so that climate
disruption does not overwhelm this, or any other,
special place.
The federal government also must lead the way,
with broad, aggressive actions on four essential
fronts:

·
Overcoming barriers to investment in
energy efficiency to lower emissionreduction costs, starting now. To fully
harness energy efficiency potential, many
opportunities require additional federal,
state, or local policies to unleash
investments that are already cost-effective
even without a price on greenhouse gas
emissions. Policies include building,
industry, and appliance efficiency
(standard) upgrades, as well as incentives
for “smart” transportation and growth and
for advanced vehicles.

·
Enacting comprehensive mandatory limits
on global warming pollution to reduce
emissions by at least 20 percent below
current levels by 2020 and 80 percent by
2050. This will deliver the reductions that
scientists currently believe are the
minimum necessary, and provide
businesses the economic certainty needed
to make capital investments to achieve
those reductions.

·
Accelerating the development and
deployment of emerging clean-energy
technologies to lower long-term emission
reduction costs. That means incentives
and investments in renewable electricity,
low-carbon fuels, and carbon capture and
storage; a federal renewable-energy
standard; and infrastructure upgrades to
support transmission capacity for these
renewable assets. Finally, regulations are
needed to require any new coal-fired
power plant to capture and permanently
geologically sequester at least 85 percent
of its carbon dioxide emissions, along with
state and federal regulatory frameworks
for site selection, operation, and
monitoring for carbon capture and
geologic storage systems.

·
Protecting the current Clean Air Act
authority of the U.S. Environmental
Protection Agency (EPA). This includes
current authority under the Clean Air Act to
set standards to curb global warming
pollution from vehicles, power plants, and
large industrial sources. The Supreme
Court held in its landmark 2007 decision
that EPA must act if it finds, based on the
science, that carbon dioxide and other
global warming pollutants endanger public
health and the environment. Accordingly,
EPA issued consensus national standards
on April 1 to cut global warming pollution
from new vehicles. And on May 13, EPA
issued a rule requiring that the biggest
new and expanded pollution sources start
applying available and affordable pollution
control measures starting in 2011.
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