












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, 

134including Acadia.  They used computer models 
of how a doubling of atmospheric levels of heat-
trapping 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. 

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 

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. 

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 

136collected near park headquarters.  

FRESHWATER FISH 

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 

138temperatures under about 70°F.  The park's staff 
is seeking funds to track these changes and 
identify management options for addressing 

139
them.

“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.”

140University of Maine

Fisher
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OTHER IMPACTS 
8

Climate disruption may increase risks to
the health of park visitors and others,  

and decrease winter recreation in Acadia.    
 

 

LESSENED WATER QUALITY

MORE AIR POLLUTION

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 

141and ultimately for their customers.

 

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 

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 

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. 

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 

147both park staff and area residents.  Other insect-
borne diseases, such as West Nile virus, could 
also expand their range in response to higher 

148
temperatures.

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

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 

142the new, stricter standard.  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 

144protect people's health.  

“Because ground-level ozone is related 
to temperature, air quality is projected 

to become worse with human-
induced climate change.”

145U.S. Global Change Research Program

MORE LYME DISEASE

LOSS OF WINTER RECREATION
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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 

149two in southern parts of the region.  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 

150of life.

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 

154a scenic view of the ocean all at the same time.”

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.

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 “ice-

157out” dates arriving earlier in spring.  For 
example, Sebago Lake, the largest freshwater 
body in Maine, now becomes ice-free 23 days 

158
earlier than it did in 1807.  

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.”

N
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“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.”

151Northeast Climate Impact Assessment

Acadia, which gets about five feet of snowfall a 
year, offers a variety of forms of snow-
dependent 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 

153for cross-country skiing and snowshoeing.   



TACKLING  CLIMATE DISRUPTIONS 
9

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

 

 

s the risks of a changed climate dwarf all 
previous threats to our national parks, so too A

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.  

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 

, 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 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 

ACTIONS IN ACADIA AND OTHER PARKS

National Parks in Peril: The Threats 
of Climate Disruption

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.

“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
162National Park Service
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PREVENTING CLIMATE DISRUPTION 
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:

·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.

·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.

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. 

·Overcoming barriers to investment in 
energy efficiency to lower emission-
reduction 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. 

·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.
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INTRODUCTION NOTES 

or general information on climate change and Fits overall impacts, readers are referred to a 
report by the U.S. government's Global Change 
Research Program, Global Climate Impacts in the 
United States, released in 2009, which is cited in 
many of the following notes. (See note 5 for the 
full reference.) This national assessment is both 
comprehensive and easily readable. For any 
reader interested in digging deeper, it also lists 
several hundred sources on particular points. 
More locally focused information can be found in 
the Northeast and Maine impact assessments 
identified in notes 25, 26, and 30 below.

1. National Park Service [NPS], National Park Service 
Climate Change Response Strategy, Climate Change 
Response Program, NPS, Fort Collins, CO, 2010, p. 1, 
http://www.nature.nps.gov/climatechange/docs/NPS_CCRS.
pdf. 

2. S. Saunders and T. Easley, National Parks in Peril: The 
Threats of Climate Disruption, report of the Rocky Mountain 
Climate Organization (RMCO) and Natural Resources 
Defense Council (NRDC), Denver, CO, 2009, 
http://www.rockymountainclimate.org/programs_6.htm.

3. NPS, “NPS Stats,” http://www.nature.nps.gov/stats/.  

4. J. S. Baron and others, “National Parks,” in U.S. Climate 
Change Science Program [USCCSP], Preliminary review of 
adaptation options for climate sensitive ecosystems and 
resources, S. H. Julius and J. M. West, eds., U.S. 
Environmental Protection Agency, Washington, DC, 2008, p. 
4-4, http://downloads.climatescience.gov/sap/sap4-4/sap4-4-
final-report-all.pdf.

5. U.S. Global Change Research Program [USGCRP], T. R. 
Karl, J. M. Melillo, and T. C. Peterson, editors, Global Climate 
Change Impacts in the United States, Cambridge University 
Press, New York, 2009, pp. 22-23, 
http:/www.globalchange.gov/publications/reports/
scientific-assessments/usimpacts.

6. USGCRP, Climate Change Impacts (see note 5), pp. 22-
24. 

7. USGCRP, Climate Change Impacts (see note 5), pp. 22, 
23.

8. D.J. Stynes, “National Park Visitor Spending and Payroll 
Impacts, 2008,” (Michigan State University, East Lansing, 
Michigan, 2009), p. A-2, http://web4.msue.msu.edu/mgm2/
parks/MGM2System2008.pdf. 
 
9. Down East Resource Conservation & Development, 

“About Washington and Hancock counties,” 
http://www.downeastrcd.com/aboutH&Wcounties.htm.

10. D. Scott and B. Jones, “Climate change & nature-based 
tourism: Implications for park visitation in Canada,”
University of Waterloo, Waterloo, ON, 2006, available 
atcwww.fes.uwaterloo.ca/u/dj2scott.

11. USGCRP, Climate Change Impacts (see note 5).

12. USGCRP, Climate Change Impacts (see note 5), p. 9. 

13. Intergovernmental Panel on Climate Change [IPCC], 
“Summary for Policymakers,” S. Solomon and others, 
authors, in IPCC, Climate Change 2007: The Physical 
Science Basis, S. Solomon and others, eds., Cambridge 
University Press, Cambridge, U.K., 2007, pp. 3, 8, http://
www.ipcc.ch/pdf/assessment-report/ar4/wg1/ar4-wg1-
spm.pdf.

14. USGCRP, Climate Change Impacts (see note 5), pp. 
16, 19, 20; IPCC, “Technical Summary”, in IPCC, The 
Physical Science Basis (see previous note), p. 60.

15. National Climatic Data Center [NCDC], National 
Oceanic and Atmospheric Administration [NOAA], “The 
Annual Global (land and ocean combined) Anomalies 
(degrees C),” ftp://ftp.ncdc.noaa.gov/pub/data/
anomalies/annual.land_ocean.90S.90N.df_1901-
2000mean.dat; for explanation, see NCDC, NOAA, “Global 
Surface Temperature Anomalies,” 
http://www.ncdc.noaa.gov/cmb-faq/anomalies.html.

16.  USGCRP, Climate Change Impacts (see note 5), pp. 
28, 107.

17. Data from NCDC and NOAA, ftp://ftp.ncdc.noaa.gov/
pub/data/anomalies/annual.land.90S.90N.df_1901-
2000mean.dat; for explanation, see NCDC, NOAA, “Global 
Surface Temperature Anomalies,” 
http://www.ncdc.noaa.gov/cmb-faq/anomalies.html. 
Decadal averages calculated by the Rocky Mountain 
Climate Organization.

18. NCDC, NOAA, “USHCN: Background,” 
http://cdiac.ornl.gov/epubs/ndp/ushcn/background.html.

19. Data for Acadia National Park [NP], station 170100, 
available at U.S. Historical Climatology Network, 
http://cdiac.ornl.gov/epubs/ndp/ushcn/ushcn_map_interfac
e.html. Decadal averages calculated by the Rocky 
Mountain Climate Organization.

20. NCDC, NOAA,  “State of the climate: Global analysis: 
September 2010,” 
http://www.ncdc.noaa.gov/sotc/?report=global. 

21. Global temperature data from NCDC, NOAA,  “State of 
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the climate: Global analysis: September 2010,” 
http://www.ncdc.noaa.gov/sotc/?report=global&year=2010&m
onth=8 (accessed Sept. 26, 2010); contiguous United States 
data from NCDC, NOAA, “Contiguous U.S. temperature: 
January-August 1895-2010,” http://www.ncdc.noaa.gov/
temp-and-precip/timeseries/
index.php?parameter=tmp&month=8&year=2010&filter=ytd&
state=110&div=0 (accessed Sept. 26. 2010); Maine data from 
Western Regional Climate Center, “U.S.A. divisional climate 
data: Time series plot #1,” http://www.wrcc.dri.edu/spi/
divplot1map.html; Acadia data from U.S. Historical Climate 
Network (see note 19) for 1895-2009 and from Northeast 
Regional Climate Center for 2010. 

22, USGCRP, Climate Change Impacts (see note 5), p. 22.

23. USGCRP, Climate Change Impacts (see note 5), p. 22.
  
24.  “Added value of regional climate model simulations,” in 
USCCSP, “Climate Models: An Assessment of Strengths and 
Limitations, D. C. Bader and others, authors, U.S. 
Department of Energy, Washington, 2009, 
http://www.globalchange.gov/publications/reports/scientific-
assessments/saps/298. 

25. G. L. Jacobson, Jr., and others, editors, Maine's Climate 
Future: An Initial Assessment, University of Maine, Orono, 
ME, 2009, p. 15, 
http://www.climatechange.umaine.edu/mainesclimatefuture/; 
G. L. Jacobson, University of Maine, personal communication 
(email to S. Saunders), Sept. 28, 2010.

26. Northeast Climate Impact Assessment [NECIA], Climate 
Change in the U.S. Northeast, P. C. Frumhoff and others, 
authors, Union of Concerned Scientists, Cambridge, MA, 
2006, p. 11, http://www.northeastclimateimpacts.org. 

27. Bias-corrected and spatially downscaled climate 
projections derived from the World Climate Research 
Programme's (WCRP's) Coupled Model Intercomparison 
Project phase 3 (CMIP3) multi-model dataset, made 
available by the Lawrence Livermore National Laboratory, the 
U.S. Bureau of Reclamation, Santa Clara University, and 
Climate Central at http://gdo-dcp.ucllnl.org/
downscaled_cmip3_projections/. For an explanation, see E. 
P. Maurer and others, “Fine-resolution climate projections 
enhance regional climate change impact studies,” Eos, 
Transactions, American Geophysical Union, 88, 47 (2007): 
504. We acknowledge the modeling groups, the Program for 
Climate Model Diagnosis and Intercomparison (PCMDI) and 
the WCRP's Working Group on Coupled Modelling (WGCM) 
for their roles in making available the WCRP CMIP3 multi-
model dataset. Support of this dataset is provided by the 
Office of Science, U.S. Department of Energy. The area used 
for this analysis is a single-cell grid, 1/8 of a degree of 
longitude by 1/8 of a degree of latitude, centered on 44.3125 
N and -68.3125 W. The first listed model run for each of the 
16 climate projections was used for each of the scenarios B1 
(“lower-emissions”) and A2 (“higher-emissions”). For 
information on the emissions scenarios, see note 44. For 
information on the 1961-1990 Acadia temperatures used as a 
baseline in this table, see note 19. 

28. Jacobson, Maine's Climate Future (see note 25), p. 15. 

29. The 1971-2000 average temperature for the Acadia 
weather station was 44.6°F; for data source, see note 19. 
The 1971-2000 average temperature for Atlantic City was 

53.3°F; data source: Northeast Regional Climate Center, 
“Normal Daily Mean Temperature - Degrees F,” 
http://www.nrcc.cornell.edu/ccd/nrmavg.html. 
 
30. C. Wake and others, Climate Change in the Casco 
BayWatershed: Past, Present, and Future, Casco Bay 
Estuary Partnership, 2009, pp. 25-26, 
http://www.cascobay.usm.maine.edu//pdfs/Climate_Change_i
n_Casco_Bay.pdf. In this study, the future emissions scenario 
referred to as higher-emissions is IPCC scenario A1F1. For 

stmost of the 21  century, that scenario projects somewhat 
higher emissions than scenario A2, the scenario generally 
referred to as higher-emissions in the most of this report; by 
century's end, the two are nearly identical. See Climate 
Change in the Casco Bay, p. 21. For more on emissions 
scenarios, see note 44. 

31. Wake, Climate Change in Casco Bay (see previous note), 
p. 27.

32. USGCRP, Climate Change Impacts (see note 5), p. 31.

33. NECIA, Climate Change in the Northeast (see note 26), 
p. 15.

34. Jacobson, Maine's Climate Future (see note 25), p. 15.

35. NECIA, Climate Change in the Northeast (see note 26), 
p. 18.

36. NECIA, Climate Change in the Northeast (see note 26), 
p. 19.

37. Bias-corrected and spatially downscaled climate 
projections derived from Coupled Model Intercomparison 
Project (CMIP3) data, available at http://gdo-
dcp.ucllnl.org/downscaled_cmip3_projections/. For an 
explanation, see E. P. Maurer and others, “Fine-resolution 
climate projections enhance regional climate change impact 
studies,” Eos, Transactions, American Geophysical Union 88, 
47 (2007):,  504. The area used for this analysis is a single-
cell grid, 1/8 of a degree of longitude by 1/8 of a degree of 
latitude, centered on 44.3125 N and -68.3125 W. The first 
listed model run for each of the 16 climate projections was 
used for each of the scenarios B1 (“lower-emissions”) and A2 
(“higher-emissions”). For information on the emissions 
scenarios, see note 43. The 1961-1990 baseline is the U.S. 
Historical Climatology Network record of measured June-
July-August precipitation levels at the Acadia National Park 
weather station; see note 19. 

38.See previous note. The 16 climate models portrayed in the 
figure are, from left to right, those of Bjerknes Centre for 
Climate Research (BCCR-BCM2.0); Canadian Centre for 
Climate Modeling & Analysis (CGCM3.1); Meteo-France / 
Centre National de Recherches Meteorologiques, France  
(CNRM-CM3); CSIRO Atmospheric Research, Australia 
(CSIRO-Mk3.0); National Oceanic and Atmospheric 
Administration/ Geophysical Fluid Dynamics Laboratory 
(GFDL-CM2.0 and GFDL-CM2.1); National Aeronautics and 
Space Administration/Goddard Institute for Space Studies 
(GISS-ER); Institute for Numerical Mathematics, Russia 
(INM-CM3.0); Institut Pierre Simon Laplace, France (IPSL-
CM4); Center for Climate System Research (the University of 
Tokyo), National Institute for Environmental Studies, and 
Frontier Research Center for Global Change (JAMSTEC), 
Japan (MIROC3.2); Meteorological Institute of the University 
of Bonn, Meteorological Research Institute of KMA (ECHO-
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G); Max Planck Institute for Meteorology, Germany 
(ECHAM5/ MPI-OM); Meteorological Research Institute, 
Japan (MRI-CGCM2.3.2); National Center for Atmospheric 
Research (CCSM3 and PCM); and Hadley Centre for Climate 
Prediction and Research / Met Office, UK (UKMO-HadCM3).  

39. NECIA, Climate Change in the Northeast (see note 26), 
p. 18.

40. Northeast Climate Impact Assessment [NECIA], 
Confronting Climate Change in the U.S. Northeast: Science, 
Impacts, and Solutions, C. Frumhoff and others, authors, 
Union of Concerned Scientists, Cambridge, MA, 2007; and 
NECIA, Climate Change in the Northeast (see note 26), both 
available at http://www.northeastclimateimpacts.org.

41.  Jacobson, Maine's Climate Future (see note 25).

43. S. Moser and others, “The future is now: An update on 
climate change science impacts and response options for 
California,” California Climate Change Center, 2009, p. 40, 
http://www.energy.ca.gov/2008publications/CEC-500-2008-
071/CEC-500-2008-071.PDF.

44. USGCRP, Climate Change Impacts (see note 5); see, for 
example, note 93, p. 169, and note 109, p. 170. Only 15 
models were used for precipitation projections in that report, 
compared to 16 for temperature.

45. Figure obtained from IPCC, “Figures and tables,” figure 
3-1, 
http://www.ipcc.ch/publications_and_data/publications_and_d
ata_figures_and_tables_IPCC_AR4_synthesis_report_SYR.h
tm.

46. Moser, “The future is now” (see note 43), p. 40; R. Moss 
and others, Towards New Scenarios for Analysis of 
Emissions, Climate Change, Impacts, and Response 
Strategies, IPCC, Geneva, Switzerland, 2009, 
http://www.ipcc.ch/pdf/supporting-material/expert-meeting-
report-scenarios.pdf.

47. NECIA, Climate Change in the Northeast (see note 26), 
p. 28. 

48. I. Allison and others, Copenhagen Diagnosis: Updating 
the World on the Latest Climate Science, University of New 
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