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Beyond Naturalness
Adapting Wilderness Stewardship to 

an Era of Rapid Global Change

BY DAVID N. COLE

C
limate change and its effects are writ large across 

wilderness landscapes. They always have been and 

always will be (see Figure 1). But contemporary 

change is different. For the first time, the pace and direction 

of climate change appear to be driven significantly by 

human activities (IPCC 2007), and this change is playing 

out across landscapes already affected by other anthropo-

genic stressors – pollution, invasive species, altered 

disturbance regimes, and land fragmentation (Cole, Millar, 

and Stephenson 2010). This raises serious questions about 

how wilderness stewards should respond to climate change 

and other anthropogenic stressors.

Much has been written about the nature of climate 

change and its current and likely effects (IPCC 2007), 

including effects on parks and wilderness (Saunders et al. 

2007). The importance of wilderness and large-scale conser-

vation to both climate change mitigation and adaptation has 

been asserted (Locke and Mackey 2009). This article 

explores the need for change in traditional notions about 

appropriate wilderness stewardship, one of many profound 

implications of climate change. The article is most directly 

relevant to wilderness and national parks in the United 

States and other places where the concept of maintaining 

naturalness is central to stewardship goals. But many of the 

recommended adaptations are relevant to protected areas 

with other stewardship goals.

Naturalness and Wilderness 

There have been several phases in the evolution of wilderness 

areas in the United States and how they are managed. The first 

phase involved defining wilderness, articulating its purposes 

and values, and establishing a national system of wilderness 

areas. From the start, the concept of naturalness has been 

central to the mission of wilderness, and it is relied on heavily 

to this day as a guide for wilderness management. The first 

sentence of The Wilderness 

Act (Public Law 88-577) 

states that its purpose is to 

ensure that some lands are 

designated “for preserva-

tion and protection in their 

natural condition.”

For the purpose of 

establishing wilderness 

areas and communicating 

their values, the concept of 

naturalness worked well 

(see Figure 2). The concept 

is consistent with charac-

terizations of nature being 

apart from humans and a 

black-and-white contrast 

between human-domi-

nated lands and places 

where nature dominated. 

The goal of wilderness is to 

ensure that some lands are protected from human domination 

– in a natural state. Naturalness has also been helpful in clari-

fying some of the most fundamental aspects of wilderness 

management, identifying things we do not want to allow, such 

as commodity extraction and excessive development. It pro-

vides a clear rationale for why preference is given to native 

species over nonnative ones, and why external threats, such as 

air pollution and invasive species, should be guarded against. 

But today’s stewardship dilemmas are much more 

nuanced. No longer black and white, current dilemmas come 

in shades of gray. Should we perpetually dump lime into 

bodies of water to compensate for high pH due to acid pre-

cipitation, as is being done in the Saint Mary’s Wilderness? 

Should we cut down, pile, and burn trees to bring back a more 
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complete groundcover – one capable of 

carrying more frequent fire and deter-

ring soil erosion, as has been proposed 

in the Bandelier Wilderness (Sydoriak 

et al. 2001)? Should we plant tree seed-

lings bred for resistance to nonnative 

pathogens to replace decimated forests, 

as is one possible intervention strategy 

for much of the northern Rocky 

Mountains (Schoettle and Sniezko 

2007)? Should we help species move in 

response to climate change (Schwartz et 

al. 2009)? The concept of naturalness is 

much less helpful in making these sorts 

of decisions and, consequently, policy 

manuals provide little guidance 

regarding how such decisions should be 

made. Preserving the natural is a great 

rallying cry for why wilderness is impor-

tant, but it is a poor basis for making 

difficult decisions about how to actually 

go about the business of preservation.

Problems with Naturalness

One problem with natural is that it has 

multiple meanings (Cole and Yung 

2010). Different people use the term 

in different ways, often without being 

conscious that others using the same 

term might mean something quite dif-

ferent. One meaning of natural is a 

lack of human effect. Places with 

little apparent human impact have 

sometimes been referred to as pristine. 

The goal here is to preserve places 

where the imprint of human activities 

is low to nonexistent. A related – but 

decidedly different – meaning is 

freedom from intentional human 

control. Where nature is not inten-

tionally controlled it is self-willed, a 

concept that is often captured in the 

terms wildness and untrammeled. 

Managing for self-willed nature 

involves human restraint, in that it 

requires hands-off management and 

the absence of human manipulation of 

ecosystems (Cole 2000). Finally, natu-

ralness also implies historical fidelity 

– the idea that natural ecosystems 

should be preserved in states similar to 

those that existed in the past, with 

similar species composition and eco-

logical processes (Higgs 2003). The 

goal here is to retain the basic eco-

system features valued when the area 

was designated as a protected area.

For much of the 20th century, it 

was assumed that these three meanings 

were congruent, that ecosystems could 

be preserved in a pristine state without 

intentionally manipulating them (at 

least not much), and that maintaining 

the pristine was the same as main-

taining historical fidelity. But now, 

given what we have learned about the 

dynamism of ecosystems (Pickett and 

Ostfield 1995) and the prevalence of 

human impact and directional climate 

change (Vitousek et al. 2000), we know 

that these meanings are not congruent. 

We must choose between them. 

A second problem with the natu-

ralness concept results from wilderness 

areas being set aside for diverse rea-

sons. Some of the more important 

purposes include the protection of

• certain valued species – charismatic, 

representative, and endangered spe-

cies,

• nostalgic landscapes, 

• all biological diversity,

• scenery, 

• ecosystem services, and

• autonomous nature (self-willed, wild 

nature, not controlled or manipu-

lated by humans).

For much of the 20th century, it 

was assumed that, by protecting nat-

ural conditions, all of these purposes 

could simultaneously be met. But the 

same advances in knowledge that 

revealed conflict among the meanings 

of naturalness have made it clear that 

these purposes are also not congruent. 

Trade-offs must be made among these 

varied purposes. Management 

approaches that maximize the protec-

tion of biological diversity might do a 

poor job of protecting a particular 

species or a nostalgic landscape. Inter-

ventions either to protect biodiversity 

Figure 1 – Wilderness landscapes have been forged by past climate change. Glacial features in the Sawtooth 
Wilderness, Idaho. Photo by Liese Dean.
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or to preserve cherished species and 

landscapes come at a cost to autono-

mous nature (Cole 2000). In short, 

wilderness stewards will need to match 

management approaches to particular 

park and wilderness purposes. 

Beyond Naturalness

Instead of the single goal of naturalness, 

multiple goals are needed to match the 

different wilderness purposes just out-

lined. It is time to discard some of the 

baggage inherent to the concept of 

naturalness, such as its rooting in the 

untenable view of nature apart from 

rather than inclusive of humans 

(Cronon 1995). In addition, it is time 

to move from a focus on cause to a 

focus on effect. Decisions about whether 

an impact is so onerous that it requires 

management intervention should turn 

less on whether it was caused by humans 

– as naturalness implies – as on charac-

teristics of the resultant ecosystems. 

Managers should base decisions on 

careful consideration of whether the 

impact significantly diminishes wilder-

ness values, reduces ecological integrity, 

or ecosystem resilience.

Society needs to debate and decide 

what these multiple goals should be. 

However, some can already be sug-

gested. Although there may be others, 

four different approaches to park and 

wilderness stewardship are prominent 

(Cole and Yung 2010). One approach 

is to respect nature’s autonomy by 

not intervening in ecosystem processes 

for any purpose – even to compensate 

for human impact. Other approaches 

involve intervention for different pur-

poses. So a second approach is to 

intervene in order to emphasize his-

torical fidelity – ensuring that future 

ecosystems are composed, structured, 

and look much as they did in the past. 

A third approach is to intervene in 

order to emphasize ecological integ-

rity – ensuring that future ecosystems 

are sound and complete, 

with functions intact. A 

fourth approach is to inter-

vene in order to emphasize 

resilience – the ability of 

future ecosystems to absorb 

change and still persist 

without undergoing a fun-

damental loss of character.

Each of these approaches 

is an effective means of pro-

tecting one or more of the 

purposes of wilderness, but 

not all of them. Some of 

them overlap and are similar 

in some ways; others are in 

direct conflict. Used 

together, in ways that com-

plement each other, this 

suite of approaches can opti-

mize the preservation of 

wilderness values, achieving 

much of what was intended 

with the more simplistic and 

vague notion of preserving 

naturalness (Cole et al. 

2008). Of particular impor-

tance, each of these approaches can be 

clearly operationalized. Each can be 

defined in such a way that it is clear 

when intervention is appropriate and, 

where it is, what actions should be 

taken. Outcomes of interventions can 

be specified that are measurable, attain-

able, and desirable. 

A Way Forward

To meet the stewardship challenges of 

the 21st century and beyond, a number 

of changes in park and wilderness 

policy and practice are needed. First, as 

noted above, the concept of natural-

ness needs to be supplemented by 

defining in as specific terms as possible 

multiple goals related to the varied 

purposes of parks and wilderness (see 

Figure 3). More societal debate is 

needed regarding which of these pur-

poses, goals, and objectives (and 

possibly others) are appropriate and 

where. Recognition of conflict between 

goals and the need for trade-offs among 

them should be surfaced and con-

fronted rather than obscured, as they 

have been with the concept of natural-

ness. Clear statements of purpose 

should help stewards make better deci-

sions about whether to intervene in 

response to anthropogenic impacts 

and, if they do intervene, whether to 

emphasize restoration of historical 

fidelity, maintenance of ecological 

integrity, enhancement of resilience, or 

some other attribute.

Other necessary changes reflect 

the fact that profound and directional 

global changes are leading to an 

unprecedented future for park and 

wilderness ecosystems – a future for 

which there are no analogs, now or 

from the past (Williams and Jackson 

Figure 2 – Naturalness, like wilderness, embraces many values, 
including scenery, nostalgia, autonomous nature, and biodiversity con-
servation. Foxtail pine forest in Sequoia-Kings Canyon National Park. 
Photo by David Cole.
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2007). And in addition to being 

unprecedented, the future will also be 

largely unpredictable, full of uncer-

tainty and surprise (Baron et al. 2009; 

Millar et al. 2007). 

The risks associated with uncer-

tainty are best managed through 

carefully planned diversity and redun-

dancy. Diversity amounts to not placing 

all of one’s eggs in a single basket, 

decreasing the risk of failure and maxi-

mizing future options by employing 

multiple management strategies. If one 

approach proves unsuccessful, perhaps 

another will succeed (Millar et al. 2007). 

Diversity is also important given the 

varied goals of parks and wilderness 

(Cole 2011). The equally important 

complement to diversity is redundancy. 

Diverse approaches need to be repli-

cated in various 

environments and across 

the landscape in different 

protected areas in order 

to spread risk (Joyce et 

al. 2009; Mawdsley et al. 

2009). If a particular 

approach fails in one 

place, either due to a 

poor match to environ-

mental conditions or just 

chance, perhaps that 

approach will be suc-

cessful elsewhere. 

Diversity and 

redundancy need to be 

planned for at multiple 

scales. They can be 

applied within indi-

vidual protected areas 

by pursuing different 

strategies in different 

parts of a single park or 

wilderness. More 

uncommon, more chal-

lenging, and even more 

important is planning 

for diversity and redun-

dancy at a larger scale, 

among protected areas – ensuring that 

individual place-specific decisions are 

made in the context of larger-scale 

regional strategies. Managers of pro-

tected areas within the same bioregion 

need to come together to develop 

regional plans for conserving biodiver-

sity and responding to threats, such as 

invasive species and climate change. 

These plans would “distribute” goals 

and strategies among individual pro-

tected areas in such a manner that 

when implemented locally they col-

lectively provide optimal diversity and 

redundancy at the regional scale. 

Ideally, different public agencies would 

collaborate across their jurisdictional 

boundaries and extend the process to 

include private lands (Hansen and 

DeFries 2007; White et al. 2010). 

Barriers to Change

There are at least four major barriers 

limiting our ability to move forward. 

The first barrier is allegiance, in the 

United States at least, to the concept of 

naturalness. The notion of naturalness, 

if appropriately defined, can continue 

to have iconic value and serve as a 

touchstone – an expression of what 

parks are and why they were designated. 

But as a guide for stewardship, for 

deciding whether and how we should 

intervene in wilderness and park ecosys-

tems, it is time to move to goals and 

objectives beyond naturalness.

A huge barrier to planned diver-

sity and redundancy is the decentralized 

decision-making tradition of public 

land management agencies in the 

United States. The distribution of 

power is at a scale that is too small for 

individual decision makers to either 

recognize the nature of problems 

resulting from global change or to 

develop the large-scale strategies 

needed to effectively deal with them. 

In this decentralized tradition, diver-

sity is more the result of personal 

preference and available resources than 

a planned and deliberate strategy to 

minimize risk by hedging bets. Where 

goals conflict, similar compromises 

tend to be fashioned everywhere. Case 

by case, area by area, decision making 

causes the system to gravitate toward 

homogeneity and mediocrity (McCool 

and Cole 2001). Planned diversity 

means retaining the flexibility to 

match solutions to situational spe-

cifics while ensuring that managerial 

discretion is directed such that local 

decisions contribute to regional goals 

and objectives. Key to success is con-

straining local decision space while 

also maintaining the empowerment 

that results from widely shared power. 

This might be accomplished through 

some version of networked gover-

nance (Jones et al. 1997). 

Figure 3 – Extensive wilderness landscapes provide opportunities to manage 
wilderness for diverse goals and purposes, using varied management strate-
gies. Looking across a portion of the Sequoia-Kings Canyon Wilderness, 
California, from near the top of Mt. Whitney. Photo by David Cole.
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A related barrier is the lack of 

institutions that facilitate large-scale 

planning. Even within agencies, insti-

tutions do not encourage regional 

planning. National policy tends to be 

extremely broad, perhaps reflecting 

too much deference to the need for 

flexibility. There are even more institu-

tional barriers to interagency planning 

and cooperation between public and 

private land management. What we 

need instead is what Karkkainen 

(2002) calls collaborative ecosystem 

governance, which emphasizes locally 

tailored solutions within larger-scale 

structures of public accountability, rec-

ognizing the need for experimentation 

and dynamic adjustment in response 

to new learning. 

The final barrier lies with current 

planning processes that are not flex-

ible and adaptable enough to deal 

effectively with climate change. 

Current planning frameworks – such 

as that articulated in the U.S. National 

Environmental Policy Act (Public Law 

91-190) – were largely built around 

concepts of dynamic equilibrium and 

stationarity (Milly et al. 2008; 

Thrower 2006). Now it is abundantly 

clear that the most fundamental pre-

requisite for equilibrium, a stable 

climate, is no longer met (Baron et al. 

2009). These frameworks presume 

certainty of impacts and outcomes, 

when uncertainty is the most predict-

able future state (Millar et al. 2007). 

They specify desired future condi-

tions, in considerable detail and for 

long time frames, something that may 

be completely unrealistic given rapid 

and unpredictable change. Planning 

frameworks will have to develop more 

capacity to operate at multiple spatial 

and temporal scales and to embrace 

uncertainty. They must be able to 

rapidly and flexibly respond to sur-

prise and to more regularly revisit 

objectives and management decisions, 

changing them as knowledge advances 

and uncertainty retreats.

Stewardship Tools

Two important tools to apply to man-

agement planning for parks and 

wilderness – tools that are more ame-

nable to what we know now about the 

world of the 21st century and the way 

ecosystems operate – are scenario 

planning and adaptive management. 

Scenario planning, particularly useful 

when the future is both uncertain and 

largely uncontrollable (Baron et al. 

2009), is a process of exploring and 

articulating a set of alternative futures 

(Biggs et al. 2010). Scenarios can help 

managers start planning and be more 

prepared for the future, despite high 

uncertainty. Scenario planning can 

help identify trade-offs and conflicts 

between goals and in establishing pri-

orities. Adaptive management, more 

useful when the future is more con-

trollable (Baron et al. 2009), is a 

process for incorporating learning into 

management practice. Actions are 

taken, despite uncertain outcomes. 

Results are carefully monitored, which 

leads to learning, adjustment, and 

refinement of management.

Wilderness stewards should always 

err on the side of restraint, recognizing 

that human interventions have a his-

tory of backfiring even when done for 

noble reasons. Caution and restraint 

are particularly important in wilder-

ness. Nevertheless, boldness will at 

times be necessary and the onslaught 

of global change will increasingly force 

stewards to consider intervention 

(Lemieux et al. 2011). Cole et al. 

(2010) provide a list of actions that 

might be considered. Near-term 

actions managers of individual areas 

might take include:

• mitigating threats to resources; 

• maintaining natural disturbance 

dynamics; 

• reducing landscape synchrony; 

• making heroic but thoughtfully pri-

oritized efforts to rescue highly 

sensitive species;

• realigning conditions with current, 

expected, or a range of possible 

future conditions;

• relaxing genetic guidelines, where 

risk is low and adaptive manage-

ment can be implemented;

• conserving refugia;

• allowing and/or actively assisting 

migration;

• cautiously considering the use of 

nonnative species where they are the 

best option for maintaining critical 

ecosystem functions; and

• protecting highly endangered spe-

cies ex situ.

Longer-term, larger-scale actions 

include:

• promoting landscape connectivity; 

• managing the matrix;

• promoting diversity and redun-

dancy;

• articulating new goals;

• incorporating uncertainty and the 

likelihood of surprise into planning 

and management;

• prioritizing and practicing triage;

• increasing interagency cooperation; 

and 

• enhancing flexibility and the capacity 

to adapt through learning. 

Although it was once 
thought that managing 
for naturalness would 

serve to protect all 
wilderness values 

and purposes, 
we know now that 
this is not the case.
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Conclusions

In the past half century we have learned 

that park and wilderness ecosystems 

are highly dynamic and that human 

impact on them is ubiquitous, with 

unprecedented and uncertain conse-

quences. Although it was once thought 

that managing for naturalness would 

serve to protect all wilderness values 

and purposes, we know now that this 

is not the case. What is needed is a 

richer articulation of goals and pur-

poses, using concepts that describe 

desirable attributes of ecosystems in 

terms other than the absence of human 

impact. Policies and institutions need 

to be developed that allow for more 

adaptability in planning and that pro-

mote large-scale, regional planning of 

diversity and redundancy. This may 

mean augmenting a decentralized 

management tradition with policies 

and institutions that constrain mana-

gerial discretion such that local 

decisions more effectively contribute 

to larger-scale strategies.
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