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"To deny the mounting science of climate change is to stick our
KSIRa Ay GKS al yR®E

¢ Robert C. Byrd, former United States SenateMD), 2011

G¢2 0K2aS oKz ale OftAYFGS NRail A:
that | have hunted the same woods my entire life and climate

change is happening now| see it in the summer droughts that kill

the trees, the warm winter nights when flowers bloom in Jaary,

0KS ay2g¢a OGKIFIG Frif tSaa FNBIdsSSy

¢ Richard Trumka, former President, United Mineworkers of
America, current President, AELQ 2012

aLGQa y20 2dzad ¢KIG GKS Y2RSfta |
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last 50 yearg or longer than that, really. The rate of change is

I OOSt SNI GAy3Id C2NJ GKS &2dzy ISNJ LIS
around in 2050, and the changes by that time are going to be quite
sevelS ® L (i @edim problén® bh(Eve have to start changing
G2RIFe&d 2SQONBE ONBIFGAYy3I GK2&S TFdzidz
GKFG 6SQNBF R2Ay3 G2RI & d¢

¢ Dr. Marc McDill, Associate Professor of Forest Resource
Management, Penn State University, Blackwdtalls State Park,
June 2014
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|. INTRODUCTION

Friends of Blackwater mased in Davis, West Virgini&/e work to protectand conservehe
natural and human communities of tidid-Atlantic Allegheny Highlands

C2NJ ASYSNI GA2yaX |y AyidNROI G Snountfimclindate hds A ¥
beencentraltothe8A3A 2y Qa4 GAONI yi F2NBaGNRBI | INR Od

But today,the dstinctiveecology and economy of th&lleghenyHighlands aréon the
chopping blockfrom the impacts of humaitaused global warming and climate change.

Climate change impacts the Hghlandsare already affecting temperatures, precipitation,
weather, growing seasons, streams, forests, plants, animals, and humans.

In June of 2014, thenpactsof climate chang®n the Highlandsvere discussed bg wide
range of scientists and other expedsa public onference at Blackwater Falls State Park
Davis, West Virginia

The information presented at the conference is summarizethis Reportandisset out in
more detail in the sources in the bibliograp at Appendix D.

Because we love the Highlands, we neegreparefor the impacts of climate change that
we cannot avoid. Andto prevent the most dangerous impactse need totake actionnow to
reduce global greenhouse gas emissions

"Ginny," theWest Virginia Northern Flying Squirrel, and all
her Highland friends, are counting on us!

%777 A A

Tom RoddDirector
Allegheny Highlands Climate Change Impacts Initiative

P.SMark your calendar nowor the October 1618,
2015Blackwater Falls Climate Change Conference in Dav
WYV. More information at www.alleghenyclimate.org.
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Il. CLIMATE CHANGE IMPACTS ON THE

Pennsylvania

HIGHLANDS : o
R s A
[ .»'\é? A ,
The Allegheny Highlands region runs along the highest rid( Q-&« Maryland
of the Appalachian chain, in West Virginia, Pennsylvania, West ,f%\e* p 3
Maryland, and Virginia. Virginia“ag¥)
e Q,/,.\
The\‘region is home to ACzimgan Valley and the Blackwater K{@Q}; Virginia §
I'ye2y Ay 2Sald0 xANBAYALI Tuntt ST =M~ A 3K

5 gAaT al NBflFyRQa 5SSLI /NBST [F{ST £ANHAYAl QF
National Parlk; and the magnificent Monongahela and George Washington National Forests, and mug
more.

The climate of the Allegheny Highlands has something for everyone -8adwvinters yieldo
Jf 2NRA2dza aLINAy3Ias F2ff2¢6SR o6& f2y3I3> YAt R adzy
brilliant colors prepare the land for another wintry blankdtoday, however, that climate is changing,
threatening the Highlands' ecology and economy.

A. Impacts on Temperature and Precipitation

The Northeast Regional Climate Assessmayortsthat temperatures in theegionthat
includes theAllegheny Highlandshave risen by atwt two degrees Fahrenheit ovére past one
hundred years.The average period dfost-free temperatures has moveabout ten days
forward in the ring andten days backward in the Fallhis frostfree periodis projected to
continue to expand by a month or more, depending on the future ratdaifa greenhousgas
emissions.

Under"business

Climatology (1980-2000) Muiti-Model Mean Simulation (2041-2070)
asusual high
greenhousegas b
emissionscenarios, £ A
the number of days P 1{
when temperatures F ', !“V
in the Highlands fall = ’ J
below 10 degrees . ‘ W Number of Days per Year o7
will continue to : 40 80 120 180 200 240 280 -
decling by 50 -
percent or more and Frostfree days in theHighlands increasérom global warming.
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cold periods that have historically lasted
for a week or more will more likely last
onlyl RIF& 2NJ (ig2d ¢K
gl @S¢ Rl &a 6KSNB i
exceeds 9%legrees is expected to
triple.

Because warming temperatures
intengfy the water cycle, between 1895
and 2011 records show thalverage
annual precipitation in the Northeast
region has increased by approximately
five inches, or more than 10%hi$

flgure |spr01ecteq to m_cre_zase by 40_% In mountainous regions like the Highlands, more intense
by 2100 under higlemission scenarg precipitation means greater ibod risk.

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 Regi@mierped 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.

G¢KS blrdAzyl

Assessment reports that Warmer temperaturesalsocause the air to expand and

between 1958 and 2010 | increase rates of evaporation and evapotranspiratieading

the NortheastRegion to soils dryindaster, especially in spring and summer. This

experienced a greater increases stress on moistusensitive Highland®cosystems

increase in extreme like peat bogs and aquatic habitats.

precipitation than any

other region in the U.S.; With heat waves increasingnd cool summeidays

more than a 70% becomingmorerare, and with mae winter rain and less snow

AYONBI aSoé and alternating periods of drouglaind more intense
precipitation the historic climate and weatherthat have
formed and supported the ecology aedonomy of the

Highlands for thousands of years a@re?2 y clioppfigo t 2 O] d ¢

B. Impacts on Forests

The Highlands ecosystem is characterized by forest scientiite &gppalachian Hemlock
Northern HardwoodForest, ands classifiedasd KA 3Kt & @dzf y S NI 0 A Rdjor 2
driver of the vulnerability of the Highlands forest ecosystenclimate change is decreasing
precipitation in summer and fall, andcreasing temperatures and reduced soil moistu
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The dominant speciesf this
/- region¢ American Beech, Eastern
Hemlock, Sugar Maple, Tulip tree,
Black Cherry, White Ash, Yellow
Birch, and Red Spruceare
projectedto decline substantially
as a result of changes in the
atmosphere that aralreadyin
place.

HadleyCM3 A1FI- 2100 \j

Under highgreenhousegas
emissions scenarios, suitable
habitat forimportant tree species
like the sugar maple and red sprudisappears. To replace these spechesttolerant trees
like theloblolly pine, now abundant in States like Georgia, are expected to bepoongnent
in the Highlands

Sugar maples in the Highlands decline dramatically with continued warmi

The PennsyhlniaClimate Assessmehprojects that in coming decades forest products
manufacturers and consumers may beih&fom lower costs as
more dyingtrees are harvested due to a changing climate, but
forest landowners willikely be losers.

The study says that the future outlook for one forest product,
YI LX S & & NMzLIJAdddtidnallg, ith invasive spcibikd
the hemlock wooly adelgid already a major problem, clirnate
related threats to forest health in the Highlands frgrests and
disease are growing.

The historic forest ecosystemsf the Allegheny Highlarslare
G2y GKS OKéradiiheyhipacs of 2lidite change.

C. Impacts orsStreans and Stream Life

Stream temperatures in thAlleghenyHighlands have steadily

) i Red spruce forestin the Highlands
increased ovethe past foty years as a result of global warming. are threatened byclimate change

These rising temperatures pose a serious threat to stream ecolo Photo © Kent Mason.
and biodiversity

2 AppendixD, #s9 and 10.




An upper stream temperature range of Gg
degrees Fahrenheit isaitical zone fothe Eastern
Brook Troutor "Brookie,"whichis the state fish of
Pennsylvania, Virginia, and West Virginia.

Summerstreamtemperaturesin the Hghlandsare
increasinglyn that zone of cautionA summer heat
wave may increase water temperature over 74°F for &
week or more. Whilsuch atemperature spike nght
have a small impactoad G NS YQ& | yy dz
water temperature it cancausethe local extirpation of
species that are impaired by waters warntkean 70°F.

13— — Today, Eastern Brook Trout are gone from a
third of their former homes inppa | OK A + Q2
water streams.TheVirginia Climate Modeling

samenme e, ANC Species Vulnerability Assessnigambjects

RECTe0 that underhigh-emissiongreenhouseyas

ey omang, | SCENAOS, suitable habitat for brook trowill

woeey'p=020)  disappear from the Highlands this century.

Temperature, °C
s

10.5

== - & . NE2"2-ankl @her cold-water aquatic
Voo w0 s a0 s 2 specieof the Highlands-ared 2y G KS OR
Year 0 f 2 fbin§lobal warming and climate change.

Highelevation Highlandsstreams are warming.

D. Impacts onWildlife

In 2011 theWest Virginia Division of Natural = *
Resource$'DNR"assessed 18&ildlife species gz
for their vulnerability to the impacts of climate .
changet '

TheDNRclassifiedB amphibian species, 4

3 Appendix D# 5.
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12 crayflsh species, 20 insect species, and 21 plant specum
asdt SEGNBYSt e @dz ySNI 6t Sé¢ (2
the impacts ofclimate change.

dd

One spcies classified by the DNRhaghlyvulnerable
is the West Virgia Northern Flying Squirré2, NJ a B A ¥
she is calledby peoplewho areworking to protect her b
There are less than 1,0000fDA yy & Qaé¢ & LISO
world, allin just seven counties ithhe Allegheny Highlands.

Today, one o6Ginny's prine habitat locations is the
Blackwater Canyqmwhich Friends oBlackwater is working
to protect. Thisscenidandscape is gposterchild' for the beauty and ricldiversityof the
Allegheny Highlands ecosystem.

Butsimplypreserving the Blackwater Canywiill not saved DA Yy & ¢ T NRir¥essS E i
we rein inthe global warmingand climate changthat is destroying hehabitat. a DA Yy & €
her fellowvulnerableHighlandswildlife plant and animaspeciesared 2y G KS OK2 LI

E. Impacts onthe Oudoor Recreation and Hospitality Industry

Climate change impacts likecreasing temperatureand heat wavesnore intense
precipitationand flooding, periodidrought rain replacing snowthe loss ohistoric forests and
changing weather patterns, extirpation bigh-value sporting species like the brook trayt
theseimpactscombine tothreatenthe Highlands distinctiveoutdoor recreation and
hospitalityindustry.

The Pennsylvania Climatessessment performedby
expertsat Penn StatéJniversity in 2009 and updated in
2011, forecaststhat ski season lengtim the Highlands
regionunder a highemissiongreenhouse gascenario
would decrease by as much as 50 percent.

The study saywhat it "is questionable whether [ski]
resorts would beeconomically viable with such short ¢
aSlazyaoé ¢KAa fmlﬂqfoOefscgzmmréy{
regional economic engine iubling. Do wereallywant
the Highlands skiindustrytobe2 y G KS 6@ R2OPLEIA v 3

5 AppendixD, #s9 and 10.
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[ll. OURCHOICES

In 2014, United StateSenator Joe Manchin {i¥V)expressed whagxperts, leaders, and

people around the world arsayingd ¢ KSNBE A& | OoNRFR | ANBSYSi

that carbonemissions and other human contribuins are causing substantial changesthe
9 NIKQa OfAYFGS® LGQa GAYS (G2 GF1S | OGAz2Yy]

What canwe do totake action on climate changeto protect the Hghlandstoday and for
those who come after us®Whatkind ofclimate-smartchoicescanwe make?

One smart choice is tiearn and talkabout what
climate change iand what it meang so that we all
better understand'what's at stake and whas at risk’
Another smart choice is tplan and prepardor the
impacts ofclimate change that we cannot avoidust as
communities in Virginia and New Jersey are building
seawallsand moving infrastructuréo reduce the harm

of sealevelrise, people in theAlleghenyHighlands can K ‘
increase their preparedness atitkir resilienceto Conferees at Blackwater Falls State Par
climate change impacts discuss Highlands climate change.

Planners and builders can strengthen bridges, roadd,buildingsn the Highlands$o
reduce harm from flooding and severe weather. Lawders andnanages can build wildlife
corridors and preserveriticallandscapes to helpndangered species find refuge from rising
temperatures. Scientists cagreate treatments and remedies to hold back climatéated
diseases angests.

Another smart choice is teupportlocal, national, and globglbolicies that wilkreduce dobal
greenhouse gas emission® prevent the most dangerousnpacts ofglobal warming and
climate change

It will take the efforts ofcientists, businessegeopleand
governmentsall around theworld to address the problem of climate
change

"Ginny," the West VirginiaNorthern Flying Squirrel, and all her
Highlandsfriends, are counting on us!

Ay
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APPENDIX.AHOW GLOBAL WARMING AND CLIMATE CHANGE
THREATEN THE HIGHLANDS

Global warmingcaused by human greenhouse
gas emissions ausing profound impacte the
9 I NJXlifo@eiand weather and natural
systems.

Vast storehouses of ida the Arcticare
melting. Coastal communities are spending
billions to deal with rising sea level$oxic
bacterial blooms ar@oisoning water sources.
Loss of habitat is drivingns ofthousands of
plant and animal species to extinction.

Extreme veatherand precipitation events are g
striking more frequently and with more
intensity.In other regions, tbught is surpassing i
historic records In the United States, th2014 e L ——
National Climate Assessméias documented ™28 from 2 derecho in Barbour County, WV
dangerous and costly climate change impacts affecting key United States economic,sectors
including infrastructure, agriculture, and publiedith. If global geenhouse gas emissioase
not reined in, scientistk N2 2SO0 | GNRALX Ay 3 G2 | dzF RNHzLIX A
atmosphere by 21000 about 1000 parts per niibn ¢ and that hisincrease wilheat the Earth
by up to 11 degres Fahrenhejtdepending on the climate model used.

However if global carbon Projected Change in Average Annual Temperature
emissions are rapidly Rapid Emissions Reductions (RCP 2.6) Continued Emissions Increases (RCP 8.5)
reduced, scientists also say 2
that global warming can be
stabilized at about 3.6
degrees Fahrenheit far
less catastrophic amount.

Temperature Change (°F)

1 3 S 7 9 1 13 15

Greenhouse gassand global temperature change.

5 Appendix D, # 7.
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APPENDIB. ABOUT THIS REPORT

This Reporsummarizes
information presented at public
conferenceheld on June 6, 2014
at Blackwater Falls State Park in
Davis, West Virginia, on the topic:
a fimate Change and thdighlands §
¢2KFdQa Id {daGr1S
175 peopleattended.

The 2014 Conference was
organized by Friendsf Blackwater
GAaCh. €0 I &Aledghdugi 2
Highlands Climate Change Impactsis
Initiative. The Initiative creates
programs that promote
independent, public, sciendeased
discussion about climate change and global warmifigis report was written by Thom&edd,
Director of the Initative.

Blackwater Falls, Davis, Wi/site of the June 2014 Allegheny Highlan:
Climate Change Impacts Initiative Conferen&hoto © Kent Mason.

The June 2014 onferencepresentersare listed at Appendix AThe Conferencagenda,
LINB a S iographiBse bibliography ofconferencerelated scientific publicationgphotos,
and morecan be found at the Initiative website, www.alleghenyclimate.org. A shorter
bibliography that includethe mainstudiesreferenced inthis Report is at Append

LEARN MORE:

The Initiative is presentinfyee programs based on this Repotd community groups,
classes, and other venudgarn more about these programs, request a presentatiord a
sign up for updates about the Initiative aitp://www.alleghenyclimate.orgor call 304
541-4494: or contact our atreach staff Brian Bellew, bbellew@mix.wvu.edu, 3281-
2461. Comments, suggestions, argliestions are encouraged.

Requesta free copy of this Bport by calling 308457663 or by emailing
outreach@saveblackwater.orgTo order multiple copiescontact us for shipping

Mark your calendar nowor the October 1618, 2015 Blackwater Falls Climate Changg
Conference in Davis, WV. More information at www.alleghenyclimaténéogmation.



http://www.alleghenyclimate.org/
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APPENDIX.CJUNE 2014 CONFERENCE
SPEAKERS

The following persons were presenters or moderators at th
June 2014 Blackwater Falls Conferergfgortbiographies
are atwww.alleghenyclimate.org

Angela
Anderson

AngelaAnderson Union of Concerned Scientists ;
Ted Armbrecht business executive and conservation activig
Charles Bayles€sq., former utility executive and Presider;
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 ByersM.S. West Virginia Department of Natural
wSaz2dzaNOSaQ /tAYIFGS [/ KIy3S
Dr. Alton Byersgeographer with the West Virginia Mountai
Institute

Dr. George Constantzoologist and authorroHighlands
ecology -
Leighia Eggeftgraduate student at West Virginia University
Evan HansenM.S., President of the consultant group »
Downstream Strategies

Dr. Than Hitt fish biologist at the U.S. Geologic Survey in Evan Hansen
Kearneysuville, West Virginia TS o [
Scott Klopfer M.S., Director of the Virginia Tech
Conservation Management Institute

Dr. Kevin Lawclimatologist and professor at Marskh
University

Dr. Marc McDil] Professor of forest management at Penn &
State University

Patrick McGinleyEsg., Professor at the West Virginia
University College of Law

Dr. Thomas Pauleyherpetologist and professor at Marshall =89
University :
Matthew Peterg M.S. U.S. Forest Service Climate Change
Tree/Bird Atlas project

Sam PetsonkEsq, attorney at Mountain State Justice

Mitzy Schaneygraduate student at West Virginia University
Dr. Nicolas Zegreforest hydrologist anérofessor at West Virginia University

Elizabeth and Alton Byers
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APPENDIB. SUPPORTERS

Fnancial supporrsfor the 2014 Blackwater Falls Conference and Reportinclude:

Organizations

The New York Community Trust
The Appalachian Stewardship Foundation

The CalwelLaw Practice, in appreciation of the late Margateatiwell 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 & Bart@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

JohnWiley

John Alexander Williams

Carter Zerbe & Maureen Conley
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"l have pictured the
mountain flanks asa fortress
and the spruce sentinels on
the ramparts as they seem tdg
be watchmen over their
realm. . .. They seem to be
calling me to come up highen
where the air is clear and
cool, to climb from the valley
and brush among their
boughs where mountains
rise to no greater heights."

¢ J. Lawrence Smiti he
High Alleghenies1982
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(9) Shortle, J., D. Abler, S. Blumsack, R. Crane, Z. Kaufman, M. McDill, R. Najjar, R. Ready, T. Wagener, and [
Wardrop. 2009. Pennsylvania Climdampacts Assessment. The Pennsylvania State University, University Park,
Pennsylvaniahttp://www.elibrary.dep.state.pa.us/dsweb/Get/Document5375/7000BKDEP4252.pdf
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T. Wagener. 2013. Pennsylvania Climate Impacts Assessment Update. The Pennsylvania State University, Un
Park, Pennsyania.http://www.elibrary.dep.state.pa.us/dsweb/Get/Document
97037/PA%20DEP%20Climate%20Impact%20Assessment%20Update. pdf

(11) Stanton, J.M. 2009. Modeled Red Spruce Distribution Response to Climatic Change in Monongahela Natig
Forest. Thesis, Marshall University, Huntington, West Virdirtig://w ww.marshall.edu/etd/masters/stanton
james2009-ms.pdf

(12) Staudt, A., et al. 2013. Swimming Upstreafteshwater fish in a warming world, National Wildlife Federation.
http://www.nwf.org/pdf/Reports/NWFESwimming%20Upstreai®82813B.pdf
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Hereare pictures ofustsomeof wK I i A& a2y I
blocke in the Mid-Atlantic Allegheny Highlandsom the
impacts ofglobal warming and climate change

Hardwood and conifer forests of théligh Alleghen Recreationaindustrieslike skiingand
regionare atsevererisk. Photo © Kent Mason snowboarding are threatened by rising
temperatures.
Dolly Sodg; this unique tundra-like ecology is likel Rare plantspecies, like the Shriver's Frilly Orchi
to suffer from the impacts of climate change. could be lost forever.

Photo © Kent Mason.
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