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"To deny the mounting science of climate change is to stick our 
ƘŜŀŘǎ ƛƴ ǘƘŜ ǎŀƴŘΦέ  
 
  ς Robert C. Byrd, former United States Senator (D-WV), 2011.  
 
 
 
ά¢ƻ ǘƘƻǎŜ ǿƘƻ ǎŀȅ ŎƭƛƳŀǘŜ Ǌƛǎƪ ƛǎ ŀ ŦŀǊ ƻŦŦ ǇǊƻōƭŜƳΣ L Ŏŀƴ ǘŜƭƭ ȅƻǳ 
that I have hunted the same woods my entire life and climate 
change is happening now ς I see it in the summer droughts that kill 
the trees, the warm winter nights when flowers bloom in January, 
ǘƘŜ ǎƴƻǿǎ ǘƘŀǘ Ŧŀƭƭ ƭŜǎǎ ŦǊŜǉǳŜƴǘƭȅ ŀƴŘ ƳŜƭǘ ƳƻǊŜ ǉǳƛŎƪƭȅΦέ  
 
  ς Richard Trumka, former President, United Mineworkers of 
America, current President, AFL-CIO, 2012. 
 
 
 
άLǘΩǎ ƴƻǘ Ƨǳǎǘ ǿƘŀǘ ǘƘŜ ƳƻŘŜƭǎ ŀǊŜ ǇǊŜŘƛŎǘƛƴƎ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜΣ ōǳǘ ƛǘΩǎ 
ǿƘŀǘ ǿŜΩǾŜ ŀŎǘǳŀƭƭȅ ǎŜŜƴΣ ǘƘŜ ǘǊŜƴŘǎ ǘƘŀǘ ǿŜΩǾŜ ƻōǎŜǊǾŜŘ ƻǾŜǊ ǘƘŜ 
last 50 years τ or longer than that, really. The rate of change is 
ŀŎŎŜƭŜǊŀǘƛƴƎΦ CƻǊ ǘƘŜ ȅƻǳƴƎŜǊ ǇŜƻǇƭŜ ƘŜǊŜΣ ȅƻǳΩǊŜ ƎƻƛƴƎ ǘƻ ōŜ 
around in 2050, and the changes by that time are going to be quite 
severŜΦ LǘΩǎ ŀ ƭƻƴƎ-term problem, but we have to start changing 
ǘƻŘŀȅΦ ²ŜΩǊŜ ŎǊŜŀǘƛƴƎ ǘƘƻǎŜ ŦǳǘǳǊŜ ǇǊƻōƭŜƳǎ ǘƘǊƻǳƎƘ ǘƘŜ ŀŎǘƛƻƴǎ 
ǘƘŀǘ ǿŜΩǊŜ ŘƻƛƴƎ ǘƻŘŀȅΦέ  
 
  ς Dr. Marc McDill, Associate Professor of Forest Resource 
Management, Penn State University, Blackwater Falls State Park, 
June 2014 
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I.  INTRODUCTION 

Friends of Blackwater is based in Davis, West Virginia.  We work to protect and conserve the 

natural and human communities of the Mid-Atlantic Allegheny Highlands.   

 CƻǊ ƎŜƴŜǊŀǘƛƻƴǎΣ ŀƴ ƛƴǘǊƛŎŀǘŜ ǿŜō ƻŦ ƭƛŦŜ ōŀǎŜŘ ƻƴ ǘƘŜ IƛƎƘƭŀƴŘǎΩ ƘƛƎƘ-mountain climate has 

been central to the rŜƎƛƻƴΩǎ ǾƛōǊŀƴǘ ŦƻǊŜǎǘǊȅΣ ŀƎǊƛŎǳƭǘǳǊŀƭΣ ǊŜŎǊŜŀǘƛƻƴΣ ŀƴŘ ƘƻǎǇƛǘŀƭƛǘȅ ŜŎƻƴƻƳȅΦ   

 But today, the distinctive ecology and economy of the Allegheny Highlands are "on the 

chopping block" from the impacts of human-caused global warming and climate change.   

 Climate change impacts in the Highlands are already affecting temperatures, precipitation, 

weather, growing seasons, streams, forests, plants, animals, and humans.   

 In June of 2014, the impacts of climate change on the Highlands were discussed by a wide 

range of scientists and other experts at a public conference at Blackwater Falls State Park in 

Davis, West Virginia.   

 The information presented at the conference is summarized in this Report, and is set out in 
more detail in the sources in the bibliography at Appendix D. 

 Because we love the Highlands, we need to prepare for the impacts of climate change that 
we cannot avoid.  And to prevent the most dangerous impacts, we need to take action now to 
reduce global greenhouse gas emissions.   

 "Ginny," the West Virginia Northern Flying Squirrel, and all 
her Highlands friends, are counting on us!   

 

 Tom Rodd, Director 
Allegheny Highlands Climate Change Impacts Initiative 

 
P.S. Mark your calendar now for the October 16-18, 

2015 Blackwater Falls Climate Change Conference in Davis, 
WV.  More information at www.alleghenyclimate.org. 
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II. CLIMATE CHANGE IMPACTS ON THE 
HIGHLANDS 

 The Allegheny Highlands region runs along the highest ridges 
of the Appalachian chain, in West Virginia, Pennsylvania, 
Maryland, and Virginia.  

 The region is home to Canaan Valley and the Blackwater 
/ŀƴȅƻƴ ƛƴ ²Ŝǎǘ ±ƛǊƎƛƴƛŀΤ tŜƴƴǎȅƭǾŀƴƛŀΩǎ ƘƛƎƘŜǎǘ ǇŜŀƪΣ aƻunt 
5ŀǾƛǎΤ aŀǊȅƭŀƴŘΩǎ 5ŜŜǇ /ǊŜŜƪ [ŀƪŜΤ ±ƛǊƎƛƴƛŀΩǎ {ƘŜƴŀƴŘƻŀƘ 
National Park ς and the magnificent Monongahela and George Washington National Forests, and much 
more.  

 The climate of the Allegheny Highlands has something for everyone. Snow-clad winters yield to 
ƎƭƻǊƛƻǳǎ ǎǇǊƛƴƎǎΣ ŦƻƭƭƻǿŜŘ ōȅ ƭƻƴƎΣ ƳƛƭŘ ǎǳƳƳŜǊ Řŀȅǎ ŀƴŘ Ŏƻƻƭ ƴƛƎƘǘǎΦ  ¢ƘŜƴ ŀǳǘǳƳƴΩǎ ŎǊƛǎǇ Řŀȅǎ ŀƴŘ 
brilliant colors prepare the land for another wintry blanket.  Today, however, that climate is changing, 
threatening the Highlands' ecology and economy.  

A.  Impacts on Temperature and Precipitation  

The Northeast Regional Climate Assessment1 reports that temperatures in the region that 
includes the Allegheny Highlands have risen by about two degrees Fahrenheit over the past one 
hundred years.  The average period of frost-free temperatures has moved about ten days 
forward in the Spring and ten days backward in the Fall. This frost-free period is projected to 
continue to expand by a month or more, depending on the future rate of global greenhouse gas 
emissions. 

 Under "business-
as-usual" high-
greenhouse-gas-
emission scenarios, 
the number of days 
when temperatures 
in the Highlands fall 
below 10 degrees 
will continue to 
decline, by 50 
percent or more, and 

                                                      

1 Id. 

Frost-free days in the Highlands increase from global warming. 
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cold periods that have historically lasted 
for a week or more will more likely last 
only ŀ Řŀȅ ƻǊ ǘǿƻΦ ¢ƘŜ ƴǳƳōŜǊ ƻŦ άƘŜŀǘ-
ǿŀǾŜέ Řŀȅǎ ǿƘŜǊŜ ǘƘŜ ǘŜƳǇŜǊŀǘǳǊŜ 
exceeds 95 degrees is expected to 
triple. 

 Because warming temperatures 
intensify the water cycle, between 1895 
and 2011 records show that average 
annual precipitation in the Northeast 
region has increased by approximately 
five inches, or more than 10%. This 
figure is projected to increase by 40% 
by 2100 under high-emission scenarios.  

 Climate change is also increasing the frequency and severity of very heavy precipitation 
events (defined as the heaviest 1% of all daily events) in the region. The National Climate 
Assessment reports that between 1958 and 2010 the Northeast Region experienced a greater 
increase in extreme precipitation than any other region in the U.S.; more than a 70% increase. 

This trend will increase as climate change impacts grow. 

 Warmer temperatures also cause the air to expand and 
increase rates of evaporation and evapotranspiration, leading 
to soils drying faster, especially in spring and summer. This 
increases stress on moisture-sensitive HighlandsΩ ecosystems 
like peat bogs and aquatic habitats. 

 With heat waves increasing and cool summer days  
becoming more rare, and with more winter rain and less snow 
and alternating periods of drought and more intense 
precipitation, the historic climate and weather that have 
formed and supported the ecology and economy of the 

Highlands for thousands of years are άƻƴ ǘƘŜ chopping ōƭƻŎƪΦέ 

 

B.  Impacts on Forests 

The Highlands ecosystem is characterized by forest scientists as the Appalachian Hemlock 
Northern Hardwood Forest, and is classified as άƘƛƎƘƭȅ ǾǳƭƴŜǊŀōƭŜέ ǘƻ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ  A major 
driver of the vulnerability of the Highlands forest ecosystem to climate change is decreasing 
precipitation in summer and fall, and increasing temperatures and reduced soil moisture.  

In mountainous regions like the Highlands, more intense 
precipitation means greater flood risk. 

ά¢ƘŜ bŀǘƛƻƴŀƭ /ƭƛƳŀǘŜ 
Assessment reports that 
between 1958 and 2010 
the Northeast Region 
experienced a greater 
increase in extreme 
precipitation than any 
other region in the U.S.; 
more than a 70% 
ƛƴŎǊŜŀǎŜΦέ  
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 The dominant species of this 
region ς American Beech, Eastern 
Hemlock, Sugar Maple, Tulip tree, 
Black Cherry, White Ash, Yellow 
Birch, and Red Spruce ς are 
projected to decline substantially 
as a result of changes in the 
atmosphere that are already in 
place. 

   Under high-greenhouse-gas 
emissions scenarios, suitable 
habitat for important tree species 

like the sugar maple and red spruce disappears. To replace these species, heat-tolerant trees 
like the loblolly pine, now abundant in States like Georgia, are expected to become prominent 
in the Highlands. 

 The Pennsylvania Climate Assessment2 projects that in coming decades forest products 
manufacturers and consumers may benefit from lower costs as 
more dying trees are harvested due to a changing climate, but 
forest landowners will likely be losers.  

 The study says that the future outlook for one forest product, 
ƳŀǇƭŜ ǎȅǊǳǇΣ άƭƻƻƪǎ ōƭŜŀƪΦέ Additionally, with invasive species like 
the hemlock wooly adelgid already a major problem, climate-
related threats to forest health in the Highlands from pests and 
disease are growing. 

 The historic forest ecosystems of the Allegheny Highlands are 
άƻƴ ǘƘŜ ŎƘƻǇǇƛƴƎ ōƭƻŎƪέ from the impacts of climate change. 

C. Impacts on Streams and Stream Life  

Stream temperatures in the Allegheny Highlands have steadily 
increased over the past forty years as a result of global warming. 
These rising temperatures pose a serious threat to stream ecology 
and biodiversity. 

                                                      

2 Appendix D, #s 9 and 10. 

Sugar maples in the Highlands decline dramatically with continued warming. 

Red spruce forests in the Highlands 
are threatened by climate change. 

Photo © Kent Mason. 
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 An upper stream temperature range of 68-77 
degrees Fahrenheit is a critical zone for the Eastern 
Brook Trout, or "Brookie," which is the state fish of 
Pennsylvania, Virginia, and West Virginia.  

 Summer stream temperatures in the Highlands are 
increasingly in that zone of caution.  A summer heat 
wave may increase water temperature over 74°F for a 
week or more. While such a temperature spike might 
have a small impact on a ǎǘǊŜŀƳΩǎ ŀƴƴǳŀƭ ŀǾŜǊŀƎŜ 
water temperature, it can cause the local extirpation of 
species that are impaired by waters warmer than 70°F.  

 Today, Eastern Brook Trout are gone from a 
third of their former homes in AppaƭŀŎƘƛŀΩǎ ŎƻƭŘ-
water streams.  The Virginia Climate Modeling 
and Species Vulnerability Assessment3 projects 
that under high-emission greenhouse gas 
scenarios, suitable habitat for brook trout will 
disappear from the Highlands in this century. 

 ά.ǊƻƻƪƛŜ" -- and other cold-water aquatic 
species of the Highlands -- are άƻƴ ǘƘŜ ŎƘƻǇǇƛƴƎ 
ōƭƻŎƪέ from global warming and climate change. 

 

 D.  Impacts on Wildlife  

In 2011 the West Virginia Division of Natural 
Resources ("DNR") assessed 185 wildlife species 
for their vulnerability to the impacts of climate 
change.4    

 The DNR classified 8 amphibian species, 4 
bird species, 11 fish species, 6 mammal species, 
2 reptile species, 18 mollusk or shellfish species, 

                                                      

3 Appendix D, # 5. 

4 Appendix D, # 4. 

High-elevation Highlands streams are warming.  
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12 crayfish species, 20 insect species, and 21 plant species 
as άŜȄǘǊŜƳŜƭȅ ǾǳƭƴŜǊŀōƭŜέ ǘƻ άƳƻŘŜǊŀǘŜƭȅ ǾǳƭƴŜǊŀōƭŜέ ǘƻ 
the impacts of climate change. 

  One species classified by the DNR as highly vulnerable 
is the West Virginia Northern Flying Squirrel, ƻǊ άDƛƴƴȅ,έ ŀǎ 
she is called by people who are working to protect her.  
There are less than 1,000 of άDƛƴƴȅΩǎέ ǎǇŜŎƛŜǎ ƛƴ ǘƘŜ ŜƴǘƛǊŜ 
world, all in just seven counties in the Allegheny Highlands.   

 Today, one of Ginny's prime habitat locations is the 
Blackwater Canyon, which Friends of Blackwater is working 
to protect.  This scenic landscape is a "poster child" for the beauty and rich diversity of the 
Allegheny Highlands ecosystem. 

 But simply preserving the Blackwater Canyon will not save άDƛƴƴȅέ ŦǊƻƳ ŜȄǘƛƴŎǘƛƻƴ, unless 
we rein in the global warming and climate change that is destroying her habitat.  άDƛƴƴȅέ ŀƴŘ 
her fellow vulnerable Highlands wildlife plant and animal species are άƻƴ ǘƘŜ ŎƘƻǇǇƛƴƎ ōƭƻŎƪΦέ 

E.  Impacts on the Outdoor Recreation and Hospitality Industry   

Climate change impacts like increasing temperatures and heat waves, more intense 
precipitation and flooding, periodic drought, rain replacing snow, the loss of historic forests and 
changing weather patterns, extirpation of high-value sporting species like the brook trout ς 
these impacts combine to threaten the Highlands's distinctive outdoor recreation and 
hospitality industry. 

  The Pennsylvania Climate Assessment,5 performed by 
experts at Penn State University in 2009 and updated in 
2011, forecasts that ski season length in the Highlands 
region under a high-emissions greenhouse gas scenario 
would decrease by as much as 50 percent.  

 The study says that it "is questionable whether [ski] 
resorts would be economically viable with such short 
ǎŜŀǎƻƴǎΦέ ¢Ƙƛǎ ŎƻƴŎƭǳǎƛƻƴ ŀōƻǳǘ ǘƘŜ future of a signature 
regional economic engine is troubling.  Do we really want 
the Highlands ski industry to be άƻƴ ǘƘŜ ŎƘƻǇǇƛƴƎ ōƭƻŎƪέ?  

                                                      

5 Appendix D, #s 9 and 10. 
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III. OUR CHOICES 

In 2014, United States Senator Joe Manchin (D-WV) expressed what experts, leaders, and 
people around the world are saying:  ά¢ƘŜǊŜ ƛǎ ŀ ōǊƻŀŘ ŀƎǊŜŜƳŜƴǘ ƛƴ ǘƘŜ ǎŎƛŜƴǘƛŦƛŎ ŎƻƳƳǳƴƛǘȅ 
that carbon emissions and other human contributions are causing substantial changes to the 
9ŀǊǘƘΩǎ ŎƭƛƳŀǘŜΦ LǘΩǎ ǘƛƳŜ ǘƻ ǘŀƪŜ ŀŎǘƛƻƴ ƻƴ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ"  

 What can we do to take action on climate change -- to protect the Highlands today and for 
those who come after us?  What kind of climate-smart choices can we make? 

 One smart choice is to learn and talk about what 
climate change is and what it means ς so that we all 
better understand "what's at stake and what's at risk." 
Another smart choice is to plan and prepare for the 
impacts of climate change that we cannot avoid.  Just as 
communities in Virginia and New Jersey are building 
seawalls and moving infrastructure to reduce the harm 
of sea-level rise, people in the Allegheny Highlands can 
increase their preparedness and their resilience to 
climate change impacts. 

 Planners and builders can strengthen bridges, roads, and buildings in the Highlands to 
reduce harm from flooding and severe weather. Landowners and managers can build wildlife 
corridors and preserve critical landscapes to help endangered species find refuge from rising 
temperatures.  Scientists can create treatments and remedies to hold back climate-related 
diseases and pests.   

 Another smart choice is to support local, national, and global policies that will reduce global 
greenhouse gas emissions, to prevent the most dangerous impacts of global warming and 
climate change.  

It will take the efforts of scientists, businesses, people and 
governments all around the world to address the problem of climate 
change. 

 "Ginny," the West Virginia Northern Flying Squirrel, and all her 
Highlands friends, are counting on us! 

 

 

Conferees at Blackwater Falls State Park 
discuss Highlands climate change. 
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APPENDIX A.  HOW GLOBAL WARMING AND CLIMATE CHANGE 
THREATEN THE HIGHLANDS 

Global warming caused by human greenhouse 
gas emissions is causing profound impacts to the 
9ŀǊǘƘΩǎ climate and weather and natural 
systems. 

 Vast storehouses of ice in the Arctic are 
melting.  Coastal communities are spending 
billions to deal with rising sea levels.  Toxic 
bacterial blooms are poisoning water sources. 
Loss of habitat is driving tens of thousands of 
plant and animal species to extinction.  

 Extreme weather and precipitation events are 
striking more frequently and with more 
intensity. In other regions, drought is surpassing 
historic records.  In the United States, the 2014 
National Climate Assessment6 has documented 
dangerous and costly climate change impacts affecting key United States economic sectors, 
including infrastructure, agriculture, and public health.  If global greenhouse gas emissions are 
not reined in, scientists ǇǊƻƧŜŎǘ ŀ ǘǊƛǇƭƛƴƎ ǘƻ ǉǳŀŘǊǳǇƭƛƴƎ ƻŦ ǘƘŜ ŀƳƻǳƴǘ ƻŦ /hн ƛƴ ǘƘŜ 9ŀǊǘƘΩǎ 
atmosphere by 2100, to about 1000 parts per million ς and that this increase will heat the Earth 
by up to 11 degrees Fahrenheit, depending on the climate model used. 

However, if global carbon 
emissions are rapidly 
reduced, scientists also say 
that global warming can be 
stabilized at about 3.6 
degrees Fahrenheit, a far 
less catastrophic amount. 

 

 

                                                      

6 Appendix D, # 7.  

Greenhouse gases and global temperature change. 
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APPENDIX B.  ABOUT THIS REPORT 

This Report summarizes 
information presented at a public 
conference held on June 6-8, 2014 
at Blackwater Falls State Park in 
Davis, West Virginia, on the topic: 
ά/limate Change and the Highlands 
ς ²ƘŀǘΩǎ ŀǘ {ǘŀƪŜΣ ²ƘŀǘΩǎ ŀǘ wƛǎƪΚέ 
175 people attended.   

 The 2014 Conference was 
organized by Friends of Blackwater 
όάCh.έύ ŀǎ ǇŀǊǘ ƻŦ Ch.Ωǎ Allegheny 
Highlands Climate Change Impacts 
Initiative. The Initiative creates 
programs that promote 
independent, public, science-based 
discussion about climate change and global warming.  This report was written by Thomas Rodd, 
Director of the Initiative.   

  The June 2014 Conference presenters are listed at Appendix A.  The Conference agenda, 
ǇǊŜǎŜƴǘŜǊǎΩ biographies, a bibliography of Conference-related scientific publications, photos, 
and more can be found at the Initiative website, www.alleghenyclimate.org.  A shorter 
bibliography that includes the main studies referenced in this Report is at Appendix D. 

Blackwater Falls, Davis, WV ς site of the June 2014 Allegheny Highlands 
Climate Change Impacts Initiative Conference. Photo © Kent Mason. 

LEARN MORE: 

The Initiative is presenting free programs based on this Report to community groups, 
classes, and other venues. Learn more about these programs, request a presentation, and 
sign up for updates about the Initiative at http://www.alleghenyclimate.org; or call 304-
541-4494; or contact our outreach staff, Brian Bellew, bbellew@mix.wvu.edu, 304-261-

2461.  Comments, suggestions, and questions are encouraged. 

Request a free copy of this Report by calling 304-345-7663 or by emailing 
outreach@saveblackwater.org.   To order multiple copies, contact us for shipping  

Mark your calendar now for the October 16-18, 2015 Blackwater Falls Climate Change 
Conference in Davis, WV.  More information at www.alleghenyclimate.org.information. 

 

http://www.alleghenyclimate.org/
mailto:outreach@saveblackwater.org
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APPENDIX C.  JUNE 2014 CONFERENCE 
SPEAKERS  

The following persons were presenters or moderators at the 
June 2014 Blackwater Falls Conference. Short biographies 
are at www.alleghenyclimate.org. 

Angela Anderson, Union of Concerned Scientists 
Ted Armbrecht, business executive and conservation activist 
Charles Bayless, Esq., former utility executive and President 
of West Virginia University Institute of Technology 
Ted Boettner, Director WV Center on Budget and Policy 
Patricia Butler, M.S., Forest Service Northern Institute of Applied Climate Science 
Elizabeth Byers, M.S. West Virginia Department of Natural 
wŜǎƻǳǊŎŜǎΩ /ƭƛƳŀǘŜ /ƘŀƴƎŜ {ǇŜŎƛŜǎ ±ǳƭƴŜǊŀōƛƭƛǘȅ !ǎǎŜǎǎƳŜƴǘ 
Dr. Alton Byers, geographer with the West Virginia Mountain 
Institute 
Dr. George Constantz, zoologist and author on Highlands 
ecology 
Leighia Eggett, graduate student at West Virginia University 
Evan Hansen, M.S., President of the consultant group 
Downstream Strategies 
Dr. Than Hitt, fish biologist at the U.S. Geologic Survey in 
Kearneysville, West Virginia 
Scott Klopfer, M.S., Director of the Virginia Tech 
Conservation Management Institute 
Dr. Kevin Law, climatologist and professor at Marshall 
University 
Dr. Marc McDill, Professor of forest management at Penn 
State University 
Patrick McGinley, Esq., Professor at the West Virginia 
University College of Law 
Dr. Thomas Pauley, herpetologist and professor at Marshall 
University 
Matthew Peters, M.S. U.S. Forest Service Climate Change 
Tree/ Bird Atlas project 
Sam Petsonk, Esq, attorney at Mountain State Justice 
Mitzy Schaney, graduate student at West Virginia University 
Dr. Nicolas Zegre, forest hydrologist and Professor at West Virginia University 

Angela Anderson and Patrick McGinley 

Evan Hansen 

Elizabeth and Alton Byers 

http://www.alleghenyclimate.org/
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APPENDIX D.  SUPPORTERS 

Financial supporters for the 2014 Blackwater Falls Conference and this Report include:  
 
Organizations 
 
The New York Community Trust 
The Appalachian Stewardship Foundation 
The Calwell Law Practice, in appreciation of the late Margaret Calwell of Davis, WV 
The Potomac Conservancy 
The West Virginia University College of Law Center for Energy and Sustainability 
 
Individuals 
 
Nathan Anderson 
Ted & Calvert Armbrecht 
Robert Bastress & Barbara Fleischauer 
Bill & Mimi Byrne 
David & Stephanie Callaghan 
Robert Cohen & Kathy Abate 
Charles diSalvo & Kathleen Kennedy 
Richard Frum 
Lewis Hyde & Patricia Vigderman 
Marc Levine 
Patrick McGinley & Suzanne Weise 
David McMahon 
Peter Miller 
Michael Plante 
Rafe & Lenore Pomerance 
Tom & Judy Rodd in appreciation of Richard di Pretoro 
Regan Quinn 
Nicholas & Kathy Smart 
Dave Warner 
Gary Wigal 
John Wiley 
John Alexander Williams 
Carter Zerbe & Maureen Conley 
 
 
 
 
 
 
 

"I have pictured the 
mountain flanks as a fortress 
and the spruce sentinels on 
the ramparts as they seem to 
be watchmen over their 
realm. . . . They seem to be 
calling me to come up higher, 
where the air is clear and 
cool, to climb from the valley 
and brush among their 
boughs where mountains 
rise to no greater heights." 

ς J. Lawrence Smith, The 
High Alleghenies, 1982 



12 

 

 
APPENDIX E.  BIBLIOGRAPHY 

Following is a selection of scientific sources for this Report. A longer bibliography is at www.alleghenyclimate.org.  

(1) Anderson, et al. 2012. Climate Change Effects on Hydrology and Ecology of Wetlands in the Mid- Atlantic 
Highlands. Wetlands 32:21-33.  http://link.springer.com/article/10.1007%2Fs13157-011-0259-3 
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Here are pictures of just some of wƘŀǘ ƛǎ άƻƴ ǘƘŜ ŎƘƻǇǇƛƴƎ 
blockέ in the Mid-Atlantic Allegheny Highlands from the 

impacts of global warming and climate change: 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Hardwood and conifer forests of the High Allegheny 
region are at severe risk.    Photo © Kent Mason. 

Recreational industries like skiing and 
snowboarding are threatened by rising 

temperatures. 

Dolly Sods ς this unique tundra-like ecology is likely 
to suffer from the impacts of climate change.  

Photo © Kent Mason. 

Rare plant species, like the Shriver's Frilly Orchid, 
could be lost forever. 


