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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

3

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
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1910s

1900s

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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