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The National Park Service response to climate change

in wilderness

By Katie Nelson

ITH THE NATION CELEBRAT-

ing the 50th anniversary of

the Wilderness Act in 2014,
we have had an opportunity to reflect on
how wilderness stewardship is evolving in
response to today’s challenges. By drawing
artificial boundaries across the landscape,
the act was intended to preserve federal
lands from impacts wrought by unre-
strained use and management. Yet bound-
aries do not protect these lands from the
pervasive effects of climate change. To
preserve wilderness character and address
a dilemma unforeseen by the act’s vision-
aries, wilderness managers must grapple
with a number of potential responses. For
example, in the wake of climate change,
Joshua Tree National Park is predicted to
lose many of its Joshua trees (Cole et al.
2011). The following list expresses hypo-
thetical scenarios for what wilderness
managers might consider in this context
(adapted from Cole and Yung 2012):

« Wilderness managers could allow the
use of drip irrigation to maintain the
namesake species in its current range.
But should they?

+ What about introducing Joshua trees
to other areas of the wilderness that
are expected to harbor more favorable
habitat in the future?

+ Or perhaps they could introduce other
“neo-native” species to areas left in the
wake of dying Joshua trees?

« Should park officials refrain from
such interventions and instead allow
“nature” to take its course—accepting
whatever evolves as a novel ecosystem?

Abstract

Wilderness advocates debate whether climate change warrants an active or passive
approach to wilderness stewardship. Surveying the 49 units of the National Park System that
administered designated wilderness in 2012 and early 2013, this baseline study describes the
active approach to wilderness stewardship in a climate change context. The response rate
was 94%. A majority of the responding parks report taking action in wilderness in response
to climate change. Respondents also reported that these activities affected wilderness
character. This response will be welcomed by some and worrisome to others. Nevertheless,
the lens of wilderness character continues to provide appropriate and necessary complexity

to evaluate stewardship responses.
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« Would pursuing management re-
straint justify increased monitoring to
document and learn from Joshua tree
retreat?

« What if this monitoring compromises
other wilderness qualities?

These are the kinds of questions fac-

ing wilderness managers in parks across
the nation. Impacts of climate change
vary with the diversity of the nation’s
parks. It may be sea-level rise along the
coasts, melting glaciers, insect outbreaks,
migrating species, decreasing snowpacks,
altered fire regimes, or changing visitor-
use seasons. At base, climate change begs
the question, “How should we respond?”
Even in the midst of this change, the
Wilderness Act (1964) requires wilderness
character to be preserved using only the
minimum actions and tools to the extent
necessary.

Section 4(c) of the Wilderness Act
prohibits certain uses such as motorized
equipment, mechanical transport, and
construction of permanent structures and

installations, among others. Prohibited
uses may be employed in certain circum-
stances, e.g., if the use is deemed “neces-
sary to meet minimum requirements for
the administration of the area” for the
purpose of wilderness.

National Park Service (NPS) policy
requires parks to complete a Minimum
Requirements Analysis (MRA) prior to un-
dertaking wilderness management activi-
ties. MRAs help managers and scientists
employ a thoughtfully targeted approach
to preserving wilderness character. They
document the determination of whether a
proposed action involving a prohibited use
or an action that could potentially affect
wilderness character is necessary to meet
the minimum requirements for the ad-
ministration of the area for the purpose of
wilderness. When environmental assess-
ments or environmental impact statements
are prepared for projects in wilderness,

an MRA should be included as part of the
document.

The interagency Arthur C. Carhart
National Wilderness Training Center has



developed resources to help wilderness
managers prepare MRAs. The NPS Stew-
ardship Division provides guidance on how
to effectively carry out that responsibility.

Although the Wilderness Act requires
wilderness character to be preserved, it
neglects to define this concept. Keeping
It Wild, an interagency strategy to moni-
tor wilderness character, has defined five
qualities of wilderness character: untram-
meled, undeveloped, natural, solitude

or primitive and unconfined recreation,
and other features of value (Landres et
al. 2008). These qualities have been lifted
directly from the definition of wilderness
as stated in the act. They are commonly
considered in MRAs and in wilderness
character monitoring.

Despite such guidance, there remains

a lively academic debate over whether
climate change warrants an active or
hands-off approach to wilderness stew-
ardship. Should wilderness managers and
scientists exercise a responsibility to do
everything they can to monitor and adapt
to climate change in these most protected
places? (See, e.g., Frelich and Reich 2009.)
Or should they instead exercise humility
through restraint and learn from unma-
nipulated benchmarks while avoiding
unintended consequences (as described
by Landres 2010)? The debate tends to be
framed as a trade-off between two quali-
ties of wilderness character: natural and
untrammeled (Cole 2001). The hands-off
approach is said to benefit the untram-
meled quality as the active approach
benefits the natural quality. However, this
trade-off ignores the other qualities of wil-
derness character, which also figure into
wilderness management planning.

Because there is no nationwide database
to document wilderness stewardship
activities and their effects upon wilderness
character, the current debate highlights in-
dividual case studies and hypothetical sce-
narios. However, this study provides the
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The hands-off approach is said to benefit
the untrammeled quality as the active
approach benefits the natural quality.

first glimpse at wilderness stewardship on
the national scale by describing responses
to climate change in NPS-administered
wilderness. As a result, this study gives
those discussing appropriate stewardship
approaches the fabric within which to sew
their arguments.

Methods

This study is focused on designated wil-
derness administered by the National Park
Service in its national parks, monuments,
lakeshores, and seashores (hereafter
referred to as “parks”). To develop a list of
potential survey respondents, I requested
that NPS superintendents overseeing
these parks choose a park representative
who could participate in this study. This
representative was to be someone who
could best speak to the park’s climate
change and wilderness issues. All super-
intendents complied. Respondents were
informed that their responses could be
associated with their park in publications;
however, their name and contact informa-
tion would remain confidential.

I sent a pilot survey to a sample of these
individuals and solicited their feedback.
Based on this feedback, I developed an
online survey using both open-ended and
closed-form questions. Closed-form ques-
tions asked respondents about the level
and type of ongoing stewardship activities
occurring in designated wilderness and in
response to climate change. Respondents
indicated the topics being addressed by
these projects. I use the term project to
describe a stewardship activity happening
in wilderness that may consist of several

different actions or components coordi-
nated to achieve a set of objectives. The
project may be external or NPS-led. The
term is intended to capture the number

of decision points that have been made

to approve climate change adaptation
activities in wilderness. Monitoring projects
identified in this study have been driven by
the intention to observe and track climate
change and its effects within wilderness
boundaries. Management projects inter-
vene to modify or guide the effects of
climate change in wilderness.

Respondents also provided information
about specific management actions taken
on the ground. Management actions

are the more discrete components of a
management project. Examples include
prescribed burning, using pesticides, and
thinning vegetation. I generated a layer of
detail about the impact of management ac-
tions by asking whether uses constrained
by the Wilderness Act had been approved
in the process. I refer to these constrained
uses (motorized vehicles and equipment,
roads, commercial enterprise, mechanical
transport, and structures and installations)
as prohibited uses—reflecting language in-
cluded in the Wilderness Act. Monitoring
and management projects and manage-
ment actions are referred to collectively as
stewardship activities.

After exporting survey results into a data
analysis program, SPSS, I coded qualitative
data according to common themes using
content analysis. I then analyzed these
findings alongside quantitative responses.
Through this process, several overarch-
ing themes emerged that I classified into
consistent concepts. I incorporated the



strongest of these themes and concepts, as
well as notable outliers, in the discussion
below.

Results

With a response rate of 94 %, partici-
pants described stewardship responses
to climate change in wilderness and how
these activities affect wilderness charac-
ter. Respondents had spent an average
of 9.4 years working in their park. They
had also accumulated an average of 1.4
years of experience working in wilder-
ness stewardship. Respondents held a
variety of positions. Many were chiefs of
resource management or chief rangers.
Biologists and geologists also responded.
Some superintendents filled out the survey
themselves. About one-half (48%) of

the 46 respondents indicated that they
served as the wilderness coordinator for
their park. Their different backgrounds,
training, and areas of expertise may have
affected how questions were interpreted
and how participants responded.

Stewardship activities

Climate change prompted ongoing wilder-
ness stewardship activities in more than
two-thirds of responding parks (fig. 1).
Response to climate change in NPS-
administered wilderness amounted to 120
monitoring projects and 27 management
projects.

The responses described here likely
underestimate the overall stewardship
response to climate change in NPS-admin-
istered wilderness. Several respondents
commented that additional stewardship
activities went unreported in the survey
because these activities, though related

to climate change, had not specifically
been designed to address its effects. Other
respondents noted that their park was

just beginning to consider the effects that
climate change would have in their wilder-
nesses.

Figure 1 (right). Percentage of parks carrying
out monitoring and management projects
to address climate change and its effects

in National Park Service—administered
wilderness (n = 46 park units).

Figure 2 (below). Percentage of parks
concerned about, monitoring, or managing
listed topics in National Park Service—
administered wilderness for the purpose of
addressing climate change and its effects
(n = 46 park units).
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Exotic species, native species, endangered
species, and fire were the topics most
commonly addressed in park wilderness
with respect to climate change (fig. 2).
“Exotic and invasive species” was the most
commonly monitored and managed topic
as well as the most commonly ranked
concern.

Respondents reported information about
specific management actions addressing
climate change in wilderness (figs. 3 and 4,

next page). Most of those actions were as-
sociated with fire (suppressing or prescrib-
ing it) or removal of undesired species.

Despite constraints stated in the Wilder-
ness Act, prohibited uses were approved
for 60% of management actions respond-
ing to climate change in NPS wilderness
(fig. 3). Although actions associated with
exotic and invasive species were com-
mon, these actions were also among the
least likely to have employed a prohibited
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Figure 3. Percentage of parks permitting uses prohibited by
Section 4(c)' of the Wilderness Act when taking different types of
management action in NPS-administered wilderness (n = 45 parks).

_ PARK SCIENCE e VOLUME32 e NUMBER1 e SUMMER 2015

50
Parks completing or
not completing MRA
for management
action

40

30 . Completing MRA

. Not completing MRA

(n =45)

20

10

Percentage of Responding Parks

0
& @ @ F O S C
&L e & & Q}s\’é
K & O ©®
AN S I O
3 Q@ & & & &K ¢
& O L & P& O &
PO S N P I I
€ CHIS PSSR
S & K D
& R >
<& NN @
S \
@ O N
¥ &
<>
"b\(\
&

Management Actions

Figure 4. Percentage of parks completing Minimum Requirement
Analyses (MRAs)? when taking different types of management
action in NPS-administered wilderness (n = 45 parks).

use. Prohibited uses were more likely

for management activities related to fire.
Climate change activities associated with
fire allowed prohibited uses 93% of the
time. However, these data do not indicate
what kinds of prohibited uses were being
allowed. Were they using a wheeled cart to
carry tools or a helicopter to put out fires?
A follow-up study could clarify the degree
of intervention.

For the management actions reported by
respondents in the study, MRAs had been
completed 76% of the time (fig. 4). Where-
as completion rates for exotic species

'Section4(c) prohibits certain uses except as necessary to
manage the area as wilderness. These uses include motorized
equipment, mechanical transport, structures, and installations.

2MRAs are analyses that guide wilderness managers to
preserve wilderness character as they manage designated
wilderness. These analyses are required by the National Park
Service before management actions are undertaken in desig-
nated wilderness.

hovered near the overall average, those
for fire-related activities varied greatly:
MRAs for prescribed fire and creation

of firebreaks had 100% completion rates
while MRAs for fire suppression had been
completed about half the time.

Visitor use

Nearly half of respondents described
shifts in wilderness visitor use that they
attributed to climate change. The most
frequently reported shift was a longer
visitation season, which was linked to early
snowmelt, mild winter conditions, or long
open-water seasons. Other parks reported
decreases in visitor use attributed to severe
storms, fire danger, or hurricane debris.

In response to these shifts, about a quarter
of the responding parks had altered their
approach to visitor management. Two
parks increased wilderness patrols during
the traditional shoulder seasons while the

others repaired infrastructure impacted by
erosion and storms.

Wilderness character

Respondents reported that climate
change—driven stewardship activi-

ties improved or degraded qualities of
wilderness character in complex ways
(table 1). Stewardship activities tended to
improve the natural quality of wilderness
character more frequently than they did
other qualities. A handful of respondents
expanded wilderness character to include
additional benefits outside of the qualities
defined in Keeping It Wild. Some respon-
dents concluded that “scientific research”
improved wilderness character because

it increased knowledge about wilderness
and could inform management decisions.
Two respondents considered the effect

of “enabling legislation” on wilderness
stewardship. Enabling legislation includes
laws that establish park units or designate
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Table 1. Effects of active stewardship on qualities of wilderness character as reported by 45 units of the National Park System

that administer designated wilderness

Quality of Wilderness Character*

Frequency of
Parks Reporting

Frequency of
Parks Reporting

or modern human control or manipulation

unconfined recreation

scenic, or historical value.”)

Untrammeled: Unhindered and free from the actions of modern human control or manipulation

Undeveloped: Retains its primeval character and influence and is essentially without permanent improvement

Natural: Its ecological systems are substantially free from the effects of modern civilization

Solitude or primitive and unconfined recreation: Provides opportunities for solitude or primitive and

Other features of value: Unique to an individual wilderness based on features that are in that wilderness. (As
stated in the Wilderness Act, wilderness “may also contain ecological, geological, or other scientific, educational,

Improvements Degradations
1 1"
9 7
12 4
0 9
1 0

*Quality of wilderness character descriptions are quoted from Landres et al. 2012.

wilderness and often name valued features
in the landscape that warrant protection.
Some respondents considered preserva-
tion of these features as a way to improve
wilderness character.

Respondents reported that wilderness
stewardship activities degraded many
qualities of wilderness character. The
untrammeled quality was most frequently
degraded. Some respondents volunteered
the causes of trammeling: the construction
of bridges, removal of invasive and exotic
species, planting, rerouting trails, control
of fire, installation of monitoring sta-
tions, and the use of helicopters. Several
respondents reported that stewardship
activities had degraded the undeveloped
quality (with monitoring activities and
installations) and the opportunities for
solitude or primitive and unconfined
recreation quality (planting, monitoring,
flying helicopters, constructing bridges,
installing climate change detection equip-
ment, and restricting the use of or closing
areas due to severe storms). A handful of
respondents also indicated that the natural
quality had been degraded by steward-
ship activities designed to address the
effects of climate change in wilderness.
Some of these degradations stemmed from
installations, aircraft, and bridges. Some
respondents described impacts as minor
or temporary.

Discussion

The topics addressed by wilderness stew-
ardship activities are complex and often
interrelated. One stewardship activity may
affect several components of an ecosystem
and thus several of the topics examined in
this study. Some topics, such as native spe-
cies, may be more common across parks,
and thus more often addressed. Others,
such as endangered species, air quality,
and water quality, may require attention
to comply with legal obligations (e.g.,

the Endangered Species Act, Clean Air
Act, and Clean Water Act). However, the
responses in this study reflect topics that
elicit stewardship responses in the context
of climate change.

These findings highlight climate change-
related budget and staffing challenges

as well as policy considerations. Many
wilderness programs will have to adapt to
longer visitor-use seasons. This will have
repercussions for visitor centers, per-

mit offices, trail crews, and backcountry
patrols. Other wilderness programs may
need guidance to balance legal obligations
set forth in enabling legislation with those
defined by the Wilderness Act.

As more parks consider responding to cli-
mate change in wilderness, these findings
suggest there may be subsequent repercus-
sions for wilderness character. Choosing

to actively manage wilderness may not
necessarily be a simple trade-off benefit-
ting the natural quality and degrading the
untrammeled one. Several other qualities
may be affected as well.

Minimum Requirement Analysis is a tool
to help wilderness managers navigate

the complicated process of preserving
wilderness character. Even though NPS
policy requires MRAs for stewardship
activities in wilderness, participants in this
study indicated that these analyses were
ignored a quarter of the time. Some of
these actions had to do with suppressing
fire. Response to fire may be considered
under the Wilderness Act’s Section 4(d),
Special Provisions. However, NPS Policy
6.3.9 notes that “preplanning is critical to
ensure that emergency response incorpo-
rates minimum requirements to the great-
est extent possible.”

Although there are recommended strate-
gies for completing MRAs (see wilderness
.net/MRA), there is no standardized MRA
methodology required by NPS policy.
Without this standardization and a cen-
tralized catalog of MRAs, administrative
oversight may be lacking.

To ensure that the various qualities of
wilderness character are adequately
considered in the decision process, it may
be prudent to create a database to catalog



completed MRAs. As a first step, existing
NPS databases that record scientific activi-
ties could track whether these activities
were occurring in wilderness and whether
MRAs had been completed. Cataloging
MRA completion rates for other types of
wilderness management activities would
require an additional database. By tracking
this information, these databases would
continue to build on the work of the

NPS Wilderness Stewardship Division to
develop a broader understanding among
wilderness managers and park scientists of
wilderness and wilderness character. They
could also provide a layer of accountability
and oversight.

Conclusion

These findings characterize the active
approach to wilderness stewardship. They
demonstrate that designated wilderness

is neither pristine nor free from human
activity—whether human-induced climate
change or stewardship responses. As such,
this study describes the existing relation-
ship between people and wilderness.

Together these data develop a rough
sketch for the level and diversity of Na-
tional Park Service responses to climate
change in wilderness. Follow-up studies
will be needed to fill out the picture. The
data do not indicate the extent of area
affected, the frequency of response, or

its duration. Nevertheless, these baseline
survey data do provide a preliminary sense
of the range of topics addressed in wilder-
ness vis-a-vis climate change. Importantly,
they demonstrate the number of decision
points at which park scientists and wilder-
ness managers opted to actively respond to
climate change.

By breaking wilderness character into
different qualities, wilderness manag-

ers and others can recognize the real and
complicated relationship that humans have
with nature, wildness, and wilderness.

Wilderness character allows us to articulate
how stewardship activities may harm some
qualities of wilderness while improving
others. It also enables wilderness managers
to distinguish how management restraint
may harm some qualities while improving
others. Wilderness character empowers
managers and scientists to recognize that
restraint is a valid and deliberate approach
to the human-nature relationship.

Fundamentally, wilderness character
enables us to move beyond generalizing
human actions as “good” or “bad” with
respect to nature. Rather, it provides the
framework through which to recognize,
articulate, and study the real and com-
plicated relationship that humans have
with nature and wilderness—especially
in the context of climate change. Climate
change, a phenomenon that operates at a
non-park-specific scale, may make NPS
response seem insignificant, even arbitrary.
However, the response to climate change
in wilderness teaches us to recognize the
messy, unpredictable, and adaptable na-
ture of the world we live in. It also teaches
us that we can tackle the impacts of
climate change with thoughtful resolve or
we can exercise a deliberate restraint that
accepts, mourns, values, and celebrates
the world’s ability to adapt.
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