












A study done in Joshua Tree National 
Park also documents that Joshua trees 
have low rates of survival when 
damaged by wildfires 

 
81drought conditions.  As wildfires have 

become more common in the desert 
because of the spread of non-native 
grasses (see below) and drought 
conditions are expected to become 
more common in a disrupted future 
climate, this study, too, suggests that 
persistence of Joshua trees is imperiled 
there.  

  

Changes in temperature and 

and even lower 
rates when wildfire is followed by 

BREAKUP OF ECOSYSTEMS

precipitation can drive the breakup of existing 
assemblages of places, plants, and animals. 
Deserts across the arid Southwest are projected 
to get even hotter and drier in this century, 
feeding a self-reinforcing cycle of invasive 
plants, fire, and erosion. Invasive plants can be 
major threats because some are highly 
adaptable to hotter or otherwise changed 
conditions, reproduce quickly, and crowd out 
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native plants.  

Perhaps the greatest such threat now present in 
a desert park is not in California but in Saguaro 
National Park in Arizona. There, the invader is 
buffelgrass, an introduced African species, which 
is disrupting the park and nearby areas, primarily 
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by promoting the spread of wildfire.  As a U.S. 
Geological Survey scientist says, “Buffelgrass is 
the worst environmental problem we face in the 
Sonoran Desert. We're getting ready to see the 

84unhinging of a unique American ecosystem.”

California desert parks do not now face anything 
as severe as the buffelgrass problem in Arizona. 
But the National Park Service staff in Joshua 
Tree has already documented the extensive 
spread into the park of non-native grasses of the 
type that can be promoted by an altered climate, 
such as red brome and cheatgrass. Among the 
effects are changes in the desert's natural fire 
regime. Historically, wildland fires in desert 
systems such as these were rare and covered 
limited areas. Native plant communities evolved 
without a tolerance for fires. Over the past 40 
years, however, wildfires have been occurring 
more frequently and burning larger areas 
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because of the spread of non-native grasses.  

Joshua Tree National Park 

LOSS OF WILDLIFE

The desert tortoise, a threatened species, could 
be further stressed by a hotter and drier climate 
at Death Valley, Joshua Tree, and Mojave. Desert 
tortoise populations have been in a state of 
decline in the Mojave and Sonoran deserts of 
southern California since the 1950s, with average 
populations dropping from 200 to only 5 to 60 per 
square mile. 

Like all reptiles, tortoises have minimal ability to 
self-regulate their internal temperature, and when 
the air temperature exceeds 91°F or so they 
must find shade or retreat to burrows to survive. 
Droughts also force the tortoises to spend more 
time in their underground burrows to minimize 
water loss. The tortoises normally spend about 
95 percent of their time in burrows, so more time 
there would further limit their ability to search for 
food, which itself could be reduced by droughts. 

Reproduction also could be affected by hotter 
and drier conditions. Females lay fewer eggs 
during drought years, and elevated soil 
temperatures could threaten eggs that are laid.  
The gender of tortoises is determined by soil 
temperature during incubation, with only females 
being born when temperatures are above about 
89°F, so a hotter climate could change gender 
ratios. And soil temperatures above 95°F are 
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lethal to developing young tortoises.

Desert bighorn sheep in California are also 
vulnerable to climate disruption. Of 80 separate 
populations that roamed southern California 
about 65 years ago, 30 no longer exist. Scientists 
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have determined that the local extinctions 
87

occurred most often in the hottest, driest areas.  
Other research in Utah and New Mexico shows 
that birth and survival rates of desert bighorn 
lambs there go up in wet years and down in dry 

88years.  So projections for a hotter, drier climate  
raises concerns about the desert bighorn's future 
across its range, including in California’s desert 
parks.  

Death Valley, Joshua Tree, and Mojave already 
have excessive levels of ozone, having 

MORE AIR POLLUTION
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consistently exceeded the old federal health-
based air quality standard, with readings among 
the worst anywhere in the national park system. 
In 2007, for example, of nearly 50 park units with 
monitoring stations in or near the park, Joshua 
Tree had the highest measured ozone levels and 
the second highest number of days (40) 
exceeding the maximum 8-hour average 
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concentration of the old standard.  In a hotter 
climate, achieving and maintaining air quality that 
protects people’s health will be even harder, 

90 
requiring additional emission control measures.
(See page 13.) 
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TACKLING CLIMATE DISRUPTION
7

To keep California’s national parks such 
special places, new efforts will be 

needed to protect their resources. Even 
more important will be reducing heat-

trapping gases enough to avoid 
dangerous climate disruption. 

s the risks of a changed climate dwarf all Aprevious threats to our national parks, new 
actions to face these new risks must also be on 
an unprecedented scale. Parks should be 
managed to preserve their resources at risk, to 
adapt as best as possible to unavoidable 
changes, and to provide visible leadership in 
addressing climate change. Ultimately, of course, 
we need to curtail emissions of climate-changing 
pollutants enough to reduce their impacts, in 
parks and everywhere else.  

A full suite of actions by the National Park 
Service and others will be needed to protect 
national parks and their imperiled resources. 
Recommended actions were outlined in section 9 
of 

, an October 2009 report by the Rocky 
Mountain Climate Organization and the Natural 

91Resources Defense Council.  In September 
2010, NPS adopted its first-ever Climate Change 
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Response Strategy.  It provides an excellent 
roadmap, with many of the steps that are 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 

National Parks in Peril: The Threats of Climate 
Disruption

?

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. 
National Park Service officials and managers 
should speak out publicly about how climate 
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 in 
parks 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 its 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
93National Park Service



PREVENTING DANGEROUS CLIMATE 
DISRUPTION  

This section contributed by Theo Spencer, 
Natural Resources Defense Council

Ultimately, to protect California’s national parks 
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 these 
special places. 

California must continue strong implementation 
of AB 32, the California Global Warming 
Solutions Act of 2006. The cornerstones of this 
effort are a firm cap that declines over time, cost-
effective energy efficiency, and pursuit of clean 
energy resources. Strategies to cut global 
warming pollution will protect California's 
environment, improve public health, and grow the 
economy by stimulating development of new 
technologies and processes for reducing 
pollution.      

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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For general information on climate change and 
its 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. It is perhaps 
the single clearest statement of the current 
overall state of scientific knowledge. For any 
reader interested in digging deeper, it also lists 
several hundred sources on particular points. 
The California Climate Change Center also has 
many excellent reports on climate change and its 
impacts in California.
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