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In addition to climate change, challenges to refuges encompass 
habitat loss and fragmentation, competition for water, inva-
sive species and species imbalances, urbanization, agricultural 
activities, natural disasters, transportation corridors, industrial 
development, and pollution. All of these factors, but especially 
water quality degradation and availability, disease, and non-
native species invasions, are expected to increase and become 
more complex under the infl uence of climate change. Of greatest 
concern for wildlife refuges are the eff ects of altered hydrology: 
precipitation and the availability of seasonal surface waters.

The authors argue for adaptation to the challenges of climate 
change at three operational scales: system-wide goals and strate-
gies, ecoregional planning and coordination (tactics), and proactive 
and responsive management action by individual refuges. To begin, 
Griffi  th et al. (2009) urge managers to complete basic inventories of 
their refuges and to adjust monitoring to accommodate long-term 
and variable conditions presented by climate change. Considering 
multiple scenarios for planning and adaptive management are rele-
vant strategies. Intensive management techniques such as prescribed 
burning, species translocation, and habitat restoration should also 
be considered. To implement goals and strategies most effi  ciently, the 
authors encourage resource managers to forge partnerships with fed-
eral, regional, and local organizations. They also note that multiscale 
educational training about climate change for all NWRS partners will 
enable eff ective responses. In closing, they assert that NWRS manag-
ers must refocus their vision by explicitly identifying the expected 
threats of climate change and adapting at multiple scales to meet the 
pervasive and complex conservation challenges.
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Evaluating managed relocation by the 
numbers

WHEN ATTEMPTING TO MITIGATE NEGATIVE EFFECTS OF 
climate change in protected areas, the cart may occasionally have 
to come before the horse. That is to say, the unrelenting surge in 
climate change scenarios may pressure stakeholders to decide on 
potential resource management solutions with only partial and 
inexact information. One such intervention—managed reloca-
tion or assisted migration—is foreseen by Richardson et al. (2009) 
as growing in the coming decades as changes in climate become 
more distinct and species may be faced with extinction. The au-
thors do not give their outright stamp of approval for widespread 
use of managed relocation, but propose a multivariate decision-
making framework that brings to light the risks and benefi ts of 
such a strategy in the context of social values.

Managed relocation is the intentional movement of a species, popula-
tion, or other defi ned biological unit from one area of occupancy to 
another where the probability of future survival may be higher. Ideal 
outcomes of this strategy are to reduce the threat of diminished eco-
system services or extinction, though undesirable consequences could 
include disturbing ecological integrity or introducing competition in 
otherwise functional ecosystems. Richardson et al. (2009) note that 
managed relocation is typically viewed as a “last-ditch option should 
other conservation strategies be inadequate” and has been used “spar-
ingly to date” by land managers to negate the eff ects of climate change.

Evaluation of managed relocation strategies has heretofore 
consisted of a linear analysis, which the authors concur suffi  -
ciently addresses neither the large amount of uncertainty nor the 
competing interests of social values and scientifi c reasoning. They 
stress that as a multifaceted tool, managed relocation raises ques-
tions that integrate scientifi c information, aesthetic and cultural 
values, public policy and logistical concerns, and many other 
values that can be exceptionally diffi  cult to codify.

Having qualitatively evaluated three hypothetical cases of man-
aged relocation, Richardson et al. (2009) present their graphical, 
multidimensional evaluation method, a tool the authors hope will 
clarify the uncertainties for land managers suffi  ciently to aff ord 
justifi cation for a decision. All three cases allow for the exhibition 
of uncertainty; indeed the study shows how diff erent stakeholder 
groups could come to very diff erent conclusions about managed 
relocation, even with the same information, or how varying levels 
of scientifi c information produce varying levels of uncertainty. 
With their evaluation method, the authors seek to diminish the 
diffi  culty in codifying and prioritizing the vast amount of variables 
land managers face when deciding whether or not to engage in 
managed relocation or other adaptation measures.

Managers must refocus their vision 
by explicitly identifying the expected 
threats of climate change and adapting 
at multiple scales to meet the pervasive 
and complex conservation challenges.
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The authors categorize the evaluation of managed relocation into 
four general classes: (1) impacts of conducting or not conducting 
managed relocation on a given biological unit (“focal impact”), 
(2) impacts of this activity on a recipient ecosystem (“collateral 
impact”), (3) practical “feasibility,” and (4) social “acceptability.” By 
assigning general numerical values to each category and transfer-
ring that information to a polygonal chart, resource managers have 
a heuristic tool that incorporates both ecological and social criteria 
in a multidimensional framework. Furthermore, the authors antici-
pate that their multidimensional evaluation could catalyze public 
participation and debate, thereby legitimizing decisions related to 
the use or nonuse of managed relocation and potentially increasing 
public acceptability of a particular management decision.

Ultimately, the decision of whether or not to use managed reloca-
tion is in the hands of the stakeholders, but as the old adage goes, 
you cannot win if you do not play. Or as Richardson et al. (2009) 
write, “A decision of nonaction based on intractable conservation 
disagreement may often result in a loss of biodiversity.”
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BOOK

Climate Savvy

SINCE THE TERM “ADAPTATION” FIRST APPEARED WITH 
regard to climate change in the 1992 charter for the United Na-
tions Framework Convention on Climate Change, instances of 
warmer temperatures, rising sea levels, and climatic variability 
have only increased in number and magnitude. Unfortunately, 
many resource management strategies remain the same. “We are 
at a crossroads—or perhaps a traffi  c circle—of options about our 
future, including decisions about how we react to the reality of 
climate change,” authors Lara J. Hansen and Jennifer R. Hoff man 
say in the very fi rst sentence of Climate Savvy: Adapting Conser-
vation and Resource Management to a Changing World. In the 
context of climate change, adaptation refers to the human eff orts 
to reduce the negative eff ects of climate change, a fi eld that the au-

thors say is rapidly evolving. The ultimate goals of climate change 
adaptation are to improve resource resilience, support sustain-
able development, manage natural resources for ongoing use, and 
protect human well-being.

This optimistic and pragmatic handbook is written in a popular 
style, with lots of sidebars and explanations; however, the depth 
of scientifi c content makes it worthy of being called an academic 
text, and refl ects the authors’ expertise. Hoff man began study-
ing the eff ects of global change in 1992 as a toxicologist, and this 
experience  infl uenced her perspective during her PhD work in 
marine ecology at the University of Washington. Hansen worked 
as chief climate scientist for the World Wildlife Fund Global 
Climate Change Programme and as a research ecologist for the 
U.S. Environmental Protection Agency. Her fi rst climate change–
related work emerged during her doctorate at the University of 
Santa Cruz. Together, these two climate change leaders founded 
EcoAdapt, a nonprofi t focused on adapting conservation and 
resource management to climate change.

The authors provide numerous suggestions and ideas on how 
to move toward incorporating the reality of climate change into 
future planning. “We cannot rest on our laurels, nor can we bury 
our heads in the sand. We have got to make conservation and 
resource management climate-savvy. We need to adapt conserva-
tion and resource management to climate change,” they write. 
Hansen and Hoff man describe actions and ideas that are needed 
in order to avoid the worst-case scenarios of climate change, 
while providing current, sound, and accepted research on climate 
change to emphasize their points along the way.

In this book they highlight ideas and tools for assessing and 
reducing vulnerability to climate change, including strategies to 
strengthen protected areas and protect vulnerable species, and 
discussions about maintaining connectivity and resource resil-
ience. Other topics include managing for uncertainty, reducing 
stressors (pollutants, pests, invasive species) that interact nega-
tively with climate change, reducing local and regional eff ects of 
climate change, and adapting management strategies for regulat-
ing harvests and pollutants while integrating the needs of both 
nature and people.

The book is written for anyone with an interest in enacting, or the 
ability to enact, climate change adaptation, either through public 
policy or private endeavor. The authors encourage politicians, 
land managers, conservationists, and government agencies to act 
now. “Scientifi c understanding of climate change and its eff ects 
on physical, chemical, and biological systems is rapidly evolving, 
and will continue to do so. We need to add this new informa-




