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Adapting to climate change in the changing 
climate of resource management

THE BEATLES SANG, “NOTHING’S GONNA CHANGE MY 
world.” As witnesses to such climate change eff ects as sea-level 
rise, reduction in glacier mass, and timing of snowmelt and plant 
growth, protected area managers know otherwise. As the climate 
changes, so does the world, and so must protected area manage-
ment style. In a presentation of general guidelines for the manage-
ment of national parks and protected areas under climate change, 
Baron et al. (2009) highlight an unavoidable fact: “Climate patterns 
of the past will not be climate patterns of the future.” Though 
science will continue to play a fundamental role in understanding 
climate change, to help increase resilience of some resources, the 
authors urge natural resource professionals to embrace new ways 
of thinking about resource protection that incorporates plan-
ning for uncertainty about rates, magnitude, and specifi c kinds 
of change that are plausible. They indicate that experiments in 
management style are at least as important to adaptation to climate 
change as advances in science. “Adaptation to climate change, not 
resistance to it, is the best option,” the authors stress, and they 
recommend adaptive management “wherever possible.”

Much of the authors’ review of scientifi cally based principles for 
natural resource management under climate change will sound fa-
miliar to Park Science readers. For example, assessing and prioritiz-

ing resources at risk based on expert opinion, workshops, literature 
summaries, and targeted research, and the role of monitoring to 
detect change in high-priority resources, are all well-established 
strategies. However, establishing climate-related thresholds for 
ecological change probably represents new thinking for some, as 
this activity requires sorting out acceptable versus unacceptable 
levels of change and evaluating the degree to which change can 
be controlled or not. Methods for adapting to climate change can 
be more focused if the standard against which current and future 
conditions can be compared—the reference conditions—are well 
defi ned. When they are defi ned clearly, a goal for protection or 
restoration can be better executed. If reference conditions cannot 
be retained as climate changes, they can help managers focus on 
planning for adaptation to conditions that are sustainable.

Adaptation to climate change is about adapting to uncertainty. 
Scientifi c uncertainty revolves around our ability to (1) foresee or 
predict changes with enough certainty so as to be able to begin 
planning for their occurrence, (2) imagine possible changes that 
are hard to predict with certainty, and (3) prepare for unknown 
and therefore surprising changes, possibly caused by climatic 
interactions with other human activities. One approach the 
authors describe is the development of management plans that do 
not aim for a specifi c outcome, but instead embrace the complex-
ity of landscapes and ecosystems. This strategy depends on the 
magnitude and kind of uncertainty, and on the degree to which 
ecological processes can be controlled. Planning for uncertainty 
could involve several approaches. For example, when uncertainty 
is low and ecological processes are highly controllable, traditional 
planning (desired future conditions) may suffi  ce, whereas when 
uncertainty is high amid controllable processes, adaptive manage-
ment is recommended. This latter approach allows managers to 
move ahead with imperfect knowledge and refi ne management 
actions as new information comes to light. The authors also re-
view the utility of scenario planning when uncertainty is high and 
controllability is low, and “hedging” for when controllability and 
uncertainty are low. They stress the importance of public involve-
ment in the “scenario building” process for its ability to generate 
management support.

The authors urge natural resource 
professionals to embrace new ways of 
thinking about resource protection that 
incorporates planning for uncertainty.
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Uncertainty not only complicates management choices but also 
aff ects the social realm in which public agencies practice resource 
management. As resource risk rises, managers need to be empow-
ered to take nontraditional, “reasoned management risks without 
concern for retribution,” the authors say. That is, in order to be 
as eff ective as possible in dealing with the uncertainties of climate 
change, the decision process should be what is most important 
rather than the decision itself. Working in this paradigm, the 
authors argue, will require that management actions be based on 
public involvement and transparency in discussions. Given the 
indication for adaptive management, this dynamic of stakeholder 
collaboration will make it necessary to reevaluate those actions 
frequently.

Adaptation, the authors contend, can be enhanced by taking ac-
tion to minimize human-caused stressors to park and protected 
area ecosystems. Reducing pollution, habitat fragmentation, 
poaching and resource exploitation, and the spread of disease can 
all improve an ecosystem’s resilience to climate change. Revisit-
ing policies from time to time as new fi ndings from science come 
to light is another idea that will help the National Park Service 
adapt. Finally, because the climate operates at local, regional, con-
tinental, and global scales, so too must management of ecological 
processes be directed at appropriate levels. Bird and mammal 
migrations are examples of the need for broader, cooperative 
management to help species adapt to climate change. Ecosystem-
based management “consortia” such as those used at Yellowstone 
and Great Smoky Mountains national parks are good models for 
building cooperation across multiple jurisdictions.

In conclusion, Baron et al. (2009) lay the groundwork for resource 
managers to develop “a robust and diverse set of strategies … to 
confront the uncertainties and complexities of climate change.” As 
they demonstrate, eff ective adaptation will require new thinking 
about park management that embraces uncertainty and continu-
ally integrates new science. Planning will need to change, too, to 
include diff erent scenarios, and the rationale for particular actions 
should be discussed publicly and transparently in order to increase 
understanding of and support for park management.
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Bracing for climate change in the U.S. 
National Wildlife Refuge System

HOW SHOULD THE LARGEST SYSTEM OF WILDLIFE REFUGES 
in the world preserve its biological integrity in the face of climate 
change? The answer: begin adapting immediately. Glibness aside, 
the authors of a recent management review probe this question 
with genuine concern and off er many eff ective solutions. In a 
thorough exploration of the National Wildlife Refuge System’s 
(NWRS) options, Griffi  th et al. (2009) suggest that the U.S. Fish 
and Wildlife Service, which manages 635 units in the refuge 
system, begin making changes on both small and large scales, 
organizationally and managerially.

Encompassing more than 60 million hectares (150 million acres) 
in tundra, wetlands, tropical rain forests, coral reefs, and many 
other habitats, the NWRS faces the very serious threat of climate 
change and all the accompanying impacts: changes in precipita-
tion, cloud cover, diurnal temperature extremes, biome boundar-
ies, and ocean chemistry and sea-level rise. The authors note that 
habitat specialists—animal and plant species that do not adapt 
easily to change, but are tied to a certain type of habitat—are 
especially vulnerable. Also likely to be aff ected are those popula-
tions that exist at the edge of their range, species that are ham-
pered in colonization or dispersing, and those that occupy frag-
mented or restricted ranges. These kinds of species commonly 
come under the stewardship of the U.S. Fish and Wildlife Service 
at refuges created to protect them individually or as groups, 
and climate change could marginalize some of these specialized 
habitats.

As various species adapt to meet or accommodate new condi-
tions, so must NWRS managers. Griffi  th et al. (2009) suggest they 
adjust priorities of their actions and account for uncertainties in 
future impacts of climate change. Developing a vision of con-
servation targets in a dynamic future, extending budgeting and 
planning horizons, and rewarding eff ective responses to climate 
change are all put forward. In particular, the authors call attention 
to the relatively small size of refuges and their inability to con-
tinue providing certain benefi ts under climate change for which 
they were designated. Therefore, they recommend “expanding 
the conservation footprint” of refuges either by increasing their 
number, size, and redundancy or by improving their “functional 
connectivity” and distribution through cooperative conservation 
measures. Managers should prioritize prospective land acquisi-
tions and conservation partnerships based on models projecting 
where the most valuable habitats are likely to be located under 
a warmer climate. The goal of these approaches is to allow for 
increased resilience, biological integrity and diversity, and envi-
ronmental health.


