
According to the United Nations’ Intergovernmental Panel on Climate Change (IPCC), “Warming of the 
climate system is unequivocal, as is now evident from observations of increases in global average air and ocean 
temperatures, widespread melting of snow and ice, and rising global sea level.”  According to researchers, the 
magnitude and pace of these changes, as well as additional changes that climatologists believe probable, are 
unprecedented in human history.  Consequences of climate change are affecting the natural and cultural 
resources and influencing visitor experiences within our National Parks.

Impacts Overview                                                                                            
The Southeast U.S. is already experiencing effects of 
climate change.  These effects include:

rising air temperatures;
rising sea levels;
shifting species ranges;

•
•
•

rising ocean temperatures;
acidification of water bodies; and
changing weather patterns.

These effects have significant implications for 
Southeastern National Parks.

•
•
•

Eleven of the last twelve years (1995-2006) rank 
among the twelve warmest years on record.  The 
warming trend over the last 50 years is nearly twice 
that for the last 100 years.  Scientists agree that air 
temperatures will continue to increase.  Current 
models forecast an increase in temperature in the 
range of 3°F to 10°F.  Temperatures appear to be 
currently tracking the higher end of the forecasted 
range.  Precipitation amounts are harder to forecast 
but it is generally agreed that precipitation in the 
Southeast will become erratic with fewer, larger rain 
events.
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The	north	panel	contains	at	least	76	fig-
ures,	including	the	site’s	only	pictograph—
a	small	red	triangle	near	the	south	end	of	
the	panel.	The	figures	include	anthropo-
morphs	(human-like	figures),	concentric	
circles/spirals,	and	zoomorphs	(animal-like	
figures).		

Most	of	the	figures	in	both	panels	were	
made	by	pecking.	This	could	have	been	
accomplished	by	striking	the	cliff	directly	
with	a	hammerstone.	The	very	controlled	
execution,	however,	may	indicate		the	use	
of	the	hammerstone	to	strike	another	hard	
object,	in	much	the	way	that	a	chisel	is	
used.

Between	the	two	panels,	along	a	rock	shelf	
at	about	knee	height,	is	a	set	of	grooves.	
These	grooves	suggest	tool	sharpening,	
perhaps	of	the	very	tools	used	in	creating	
the	images.		

Interpretations

Dating	the	ImagesGetting	Involved
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Rock	art	images	offer	the	opportunity	to	
think	about	what	past	inhabitants	of	the	
landscape	meant	to	depict,	and	why	they	
left	a	particular	set	of	images.		As	you	
enjoy	the	images	at	Petroglyph	Canyon,	
consider	how	they	fit	into	the	landscape	
and	how	the	things	depicted	might	have	
been	important	in	prehistoric	lifeways.		For	
example,	why	did	the	makers	include	the	
circular/spiral	designs?

In	some	Southwest	locations,	such	as	Chaco	
Canyon	and	Faijada	Butte,	New	Mexico,	
similar	circular	designs/spirals	interact	with	
sunlight	or	shadow	effects	in	particular	
ways	during	a	solstice	or	equinox.		Could	
the	images	at	Petroglyph	

Rock	art	in	the	vicinity	of	Zion	National	
Park	was	once	assumed	to	date	to	Anasazi	
times—about	1000	years	ago.	However,	
people	have	lived	in	the	area	for	as	much	
as	7000	years.	Archaic	peoples	preceded	
Ancestral	Puebloans	(the	Fremont	and	the	
people	once

Rock	art	sites	such	as	Petroglyph	Canyon	of-
fer	unique	opportunities	to	appreciate	and	
study	the	past.	Unfortunately,	vandalism	
and	looting	can	cause	irreparable	harm	to	
them.	Please	report	any	suspicious	activi-
ties	to	a	ranger,	or	call	the	Archaeological	
Resources	Protection	Act	

Cable	Mountain	Draw	Works	

What Scientists Say              

Sea Level Rise                      Sea-level rise is one of the more certain conse-
quences of climate change, with significant impacts 
on coastal areas.  The IPCC predicts that global sea 
levels will rise 7-13 inches in the next century due to 
seawater expanding as it warms and the addition of 
water from the melting of the Greenland ice sheet 
and polar ice caps.  Many scientists believe the 
IPCC estimates are too low and that sea level rise 
may exceed this prediction if rapid changes in polar 
ice flow continue.  

All coastal parks in the Southeast will be susceptible 
to flooding, inundation and erosion, threatening 
their resources.  For example, most of Dry Tortugas, 
Biscayne, and Everglades National Parks, as well as 
Timucuan Ecological and Historic Preserve have 
elevations lower than 3 feet.  Similarly, over half of 
Cumberland Island and Cape Hatteras National 
Seashores have been found to be highly or very 
highly vulnerable to sea level rise.

In response to warming temperatures, some plant 
and animal species are shifting ranges northward 
or to higher elevations to inhabit areas with cooler 
temperatures that they evolved to live in.  Some 
species may be unable to complete such a migration 
due to topography and human land use practices.  
For instance, certain species whose entire popula-
tions are found at high elevations, like those in 
Great Smoky Mountains National Park, may get 
“squeezed” off the peaks or plateau sections.  This 
may lead to losses of species not only in parks but to 
extinction of whole species.

Similarly, a great many cultural and historic 
resources, including Fort Massachusetts at Gulf 
Islands National Seashore and Fort Jefferson at 
Dry Tortugas National Park, are also threatened 
by rising sea levels.  Some cultural resources could 
be moved out of harms way as was done with the 
Cape Hatteras Lighthouse in 1999 at the cost of 
millions of dollars.  The Park Service and the na-
tion as a whole will need to decide which resources 
it can afford to save.

Just as important as the extent of sea level rise may 
be the rate of its rise.  For example, slowly rising 
sea levels may allow mangrove trees – which stabi-
lize sediments – to keep pace by accumulating soil 
and effectively raising ground elevation.  However, 
if sea level rise is rapid, mangroves and coastal 
freshwater could be inundated by rising seawater.

Species that remain in their traditional ranges may 
be subject to increased competition from non-na-
tive species and stress from warming temperatures.  
A warming climate contributes to range expan-
sion of invasive and pest species like fire ants, pine 
beetles, kudzu and privet.

Scientists believe escalating droughts, tree die-offs 
and fires could cause forests to contribute more 
carbon dioxide (CO2), the primary global warming 
gas produced by humans, to the atmosphere than 
they  remove.    

Shifting Species                                                                                             
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Ocean Warming and 
Acidification

According to the IPCC, sea surface temperatures 
may increase 2-5°F by 2100.  Because hurricanes 
strengthen over warm water, some scientists predict 
that hurricane frequency and intensity will increase.  
Another anticipated outcome could be that corals 
will be adversely impacted by the warmer water.  In 
2005, abnormally warm waters badly damaged coral 
reefs in the eastern Caribbean.

For most coral species, and many other reef organ-
isms, several weeks of warm water (just 2°F above 
peak summer temperatures) cause harm.  When 
this happens, the symbiotic algae that live within the 
coral’s cells are ejected, allowing the white skeleton 
to be visible through the coral’s tissue.  Known as 
coral “bleaching” (see photo), the phenomenon 
can have severe impacts on coral’s susceptibility 
to disease increases, severely impacting the entire 
coral reef ecosystem.

Scientists have also linked high sea surface tempera-
tures to sea grass die-offs, and higher sea 

temperatures could fuel algal blooms or promote 
marine diseases.

Some scientists are also concerned about oceans 
becoming more acidic due to the absorption of 
CO2 from the atmosphere.  Presently, oceans pro-
vide a valuable service by absorbing CO2 from the 
air thereby slowing the warming of the Earth’s at-
mosphere.  However, this valuable service provid-
ed by the oceans has the consequence of making 
them more acidic (CO2 lowers the pH of water).  
In the past 200 years, oceans have absorbed about 
525 billion tons of CO2 from the atmosphere 
(nearly half of all fossil-fuel emissions).  
Increased ocean acidity threatens the shells, 
protective coatings and skeletons of tiny organisms 
(including those which make up corals), oysters, 
mussels, and crabs.  Even organisms that don’t 
have shells appear susceptible, including fish in egg 
and larval forms.  The concern of scientists is that 
the health and vitality of the ocean ecosystems may 
be threatened. 

Greater Intensity of 
Weather Events

As discussed above, some scientists predict that 
intense storms including hurricanes will become 
more common with rising sea and air temperatures.  
Research has documented an unprecedented rise 
in atmospheric CO2 and near- land air and sea 
surface temperatures.  If intense storms become 
more common, the Southeast will experience more 
hurricane seasons as in 2005 when ocean water was 
abnormally-warm.  Hurricane Wilma, the strongest 

Atlantic Storm ever recorded, was one of four 
major hurricanes to strike Florida that year.  That 
same year Hurricane Katrina battered Louisiana, 
Texas, Mississippi and Alabama.  These storms 
caused huge human and financial costs, as well 
as tremendous ecological impacts from saltwater 
intrusion (contamination of a fresh groundwater 
by saltwater) and coastal erosion. 

Hope for the Future What are National Parks doing?  They are employ-
ing a variety of strategies to help mitigate and adapt 
to climate change, including:  

Monitoring Long-Term Changes

One critical effort is the inventorying and monitor-
ing of major biotic and abiotic natural resources.  
Having reliable information allows parks to take 
corrective actions before the impacts of climate 
change severely degrade ecosystem integrity or 
become irreversible.  For this effort, parks have 
been organized into networks linked by geography 
and shared natural resource characteristics.  Parks 
in each network work together to identify and 
monitor the highest priority, most appropriate vital 
signs and to track the condition of the park natural 
resources over time.

Increasing Efficiency of Facilities/Operations

Southeast Parks are taking steps to minimize the 
impact of their operations.  Blue Ridge Parkway 
(see photo), Great Smoky Mountains, Little River 
Canyon and Mammoth Cave have built highly 
energy efficient, visitor or education centers.  Parks 
have installed alternative energy sources includ-
ing a wind turbine at Cape Hatteras and numerous 
photovoltaic (solar) arrays, including one at Dry 
Tortugas that powers an entire island.  Parks are 
also leaders in implementing strong recycling and 
green-purchasing programs and are increasing their 
renewable energy and energy-efficiency efforts. 

Protecting Natural Areas

Parks are also providing additional protections to 
areas.  For example, Dry Tortugas National Park, 
Buck Island Reef and Virgin Islands Coral Reef 
National Monuments all have designated ‘no-take’ 
areas to help protect the ecosystems and possibly 
make them more resilient to the effects of climate 
change.  Managers plan to use these areas to moni-
tor climate change impacts on coral reefs over 
time.
 
Creating Climate Friendly Parks

The National Park Service and U.S. Environmental 
Protection Agency are partnering to make National 
Parks models of climate stewardship and educa-
tion.  The Climate Friendly Parks program seeks to:

educate park employees about climate change  
 and air pollution and the roles they can play in  
 reducing air pollutants;

develop a plan for each park to reduce its 
 emissions of greenhouse gases and other air  
 pollutants and;

communicate to the public how climate   
 change and air pollution affect park resources,  
 how the park is mitigating and adapting to the  
 effects, and how individuals can reduce their  
 greenhouse emissions.

The Everglades and Great Smoky Mountains are 
two parks in the Southeast participating in this 
program.

•

•

•

What Can You Do to 
Reduce Your Impact 
on the Climate?

The IPCC in its 2007 report expressed with greater 
than 90% certainty that most of the observed 
warming over the past half-century is caused by 
human activities and noted energy production as a 
contributer.  By reducing energy use to a basic level 
and offsetting the emissions we do generate by re-
cycling, and investing in clean alternative energies, 
we may move toward carbon “neutrality” and not 
further compromise global resources.  Initial steps 
you can take include:  

changing to energy efficient light bulbs and 
 appliances;
•

unplugging computers and electric devices  
 when not in use; and

using public transportation.

You may also want to consider supporting habitat 
conservation efforts.  Additional climate change 
information can be found at: 

www.nps.gov/goga/naturescience/upload/sb-climate.pdf
www.nps.gov/ever/naturescience/sfnrc.htm 
www.epa.gov/climatechange  

•

•
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