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What Should NPS Tell Visitors 
(and Congress) about Climate Change?

Philip Cafaro

What we are doing
Anthropogenic climate change is already degrading America’s national parks and
other protected areas, in the US and around the world. And the prognosis under “business
as usual” demographic, economic, and energy policies is for their continued decline.1

Item: Glacier National Park is losing its glaciers; the last one may melt away by 2030.
Loss of glacial run-off and reduced snowpacks will decrease stream flows, possibly driving
native bull trout extinct. Iconic wildlife species such as grizzly bears, wolverines, and moun-
tain goats are likely to decline due to dryer, warmer conditions.

Item: Rocky Mountain National Park and surrounding wilderness areas contain hun-
dreds of thousands of acres of dead or dying pine forests. As the National Park Service (NPS)
Climate Change Response Program website explains: “Pine beetles are natural to this sys-
tem, but normally the harsh Colorado winters are cold enough to kill off many of these bee-
tles. However with warming winter temperatures it has allowed the beetle population to
explode, causing the devastation of lodgepole pine trees in the park.” In addition, like
Glacier, Rocky Mountain could lose rare wildflower species as alpine habitats shrink or are
degraded.

Item: Joshua Tree National Park may lose all its Joshua trees within this century. The
trees are dying in enormous numbers due to a drought more severe than any experienced
during the past five hundred years.

Item: In Everglades National Park, climate change-induced sea level rises of only a few
meters threaten to submerge large areas of the park, including most current mangrove stands:
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key nurseries for ocean fishes. Wading bird populations, already greatly decreased since the
park’s establishment in 1947, due to excessive water withdrawals, will decline even further
due to habitat loss. Coral reefs at nearby Biscayne National Park will probably be lost due to
higher temperatures and ocean acidification. American alligators, at the southern edge of
their distribution, may disappear from Everglades, like pika from Rocky and harlequin ducks
from Glacier.

So that is what we are doing. We are degrading our national parks and other natural
areas: pushing them far outside natural climatic and ecological parameters, and ensuring that
future generations will find their native flora and fauna significantly depleted, compared with
the parks we ourselves have known.

How are we doing this? The primary causes of climate change are no mystery: rapid,
unremitting economic and demographic growth. As the Fourth Assessment Report from the
Intergovernmental Panel on Climate Change (IPCC) succinctly put it: “GDP/per capita and
population growth were the main drivers of the increase in global emissions during the last
three decades of the 20th century. . . . At the global scale, declining carbon and energy inten-
sities [i.e., increased efficiency] have been unable to offset income effects and population
growth and, consequently, carbon emissions have risen.”2 With rising carbon emissions (and
deforestation and other land use changes, also driven by growth) have come climate destabi-
lization.

Crucially, the IPCC’s projections for the next several decades see a continuation of these
trends; more people living more affluently mean that under “business as usual,” despite
expected technical efficiency improvements, greenhouse gas emissions will increase between
25% and 90% by 2030, relative to 2000.3 If humanity continues along this path, which we
give every indication of doing, we will almost surely lock in global temperature increases of
more than two degrees Centigrade over pre-industrial levels, perhaps much more, further
degrading national parks and protected areas. According to the Fourth Assessment Report,
climate change combined with other growth-induced stressors could extinguish one-quarter
or more of the world’s species by 2100, including many rare or threatened species currently
hanging on in national parks.

One hundred years ago, fifty years ago, perhaps even twenty-five years ago, educated
people might well have pled ignorance regarding the full ecological effects of that growth for
which our political and business leaders endlessly bray. But after the work of the IPCC, the
authors of the 2005 Millennium Ecosystem Assessment, and others, the age of ecological inno-
cence is over. We now know that the continued growth of humanity displaces other species
and degrades the entire planetary ecosystem, even areas previously protected by their
remoteness. Henceforth our growth is synonymous with the decline of wild nature.4

What NPS should say about what we are doing
I propose that NPS tell its visitors the truth about this—all of it, not just the parts that visi-
tors feel comfortable hearing, or that park interpreters feel comfortable saying. We owe it to
the parks to do so. We owe it to the pikas and grizzly bears, the Joshua trees and Parry’s prim-
roses, to do so. Not doing so conflicts with the “fundamental purpose” of NPS, as stated in
the 1916 Organic Act, since it is clear that anthropogenic climate change is “impairing” the

288 The George Wright Forum



289Volume 29 • Number 3 (2012)

parks and undermining efforts “to conserve the scenery and the natural and historic objects
and the wild life therein.”

Where climate change is harming the parks, NPS should say so. Where plausible sce-
narios show that further climate change is likely to damage them even more, NPS should
vividly convey that. Most important, but perhaps also most difficult: NPS should explain to
the American people plainly that growth—ever more people, consuming and producing ever
more goods and services, living ever more luxuriously—is driving the climate change that is
degrading their national parks. We owe American citizens this honesty, because ultimately, it
is their responsibility to behave in ways that preserve the parks, just as it is their government’s
responsibility to pursue policies that preserve them.

Here we confront the serious problem that climate change is typically treated as a tech-
nical or managerial problem that can be solved by increased efficiency (hybrid cars, compact
fluorescent bulbs, etc.) and not as evidence that humanity is bumping up against ecological
limits.5 There is no public consensus, even among those who care about wild nature, that we
have to choose between pursuing further growth, on the one hand, and preserving protect-
ed areas and leaving some non-degraded habitat and resources for other species, on the
other.

Nevertheless, the science strongly suggests that we do face such a choice.6 Even if con-
tinued growth could conceivably be squared with limiting climate change enough to protect
the national parks, in the face of the actual harms caused by growth, the burden of proof
should be on those claiming such potential benignity. NPS should not carry water for them,
even inadvertently.

Readers of Thomas Friedman’s techno-optimist best-sellers (The World is Flat; Hot,
Flat, and Crowded, etc.) lap his stuff up because it makes them feel good. Everyone can get
rich as the world becomes “more green”: eat cake and lose weight. Meanwhile, back in the
real world, according to the US Department of Energy, “economic growth is the most signif-
icant factor underlying the projections for growth in energy-related carbon dioxide emis-
sions in the mid-term, as the world continues to rely on fossil fuels for most of its energy
use.”7 Meanwhile, back on the round sphere with a finite surface area called Earth, accord-
ing to the IPCC, economic growth and population growth are driving climate change. That
is what NPS should tell visitors to the national parks.

What NPS is saying about what we are doing
When we look at what NPS actually tells visitors about climate change, we find a mixed bag.
NPS has developed some good materials explaining the harms climate change is causing or
may cause particular parks. At its best, this material forthrightly states that climate change
will damage the parks or the wildlife within them. For example, the website for Point Reyes
National Seashore tells visitors:

Due to global warming, Point Reyes and other national parks are currently confronting one
of the greatest threats in their history. The world is heating up, and the signs are already visi-
ble in National Parks: rising temperatures, prolonged drought, severe wildfires, diminished
snowfall, acidifying oceans, and changing habitats. . . .



Rising sea levels impelled by melting glaciers and polar icecaps will likely dramatically change
this coastal park’s environment upon which animals have come to rely and humans come to
enjoy. The U.S. Geological Survey (USGS) predicts that rising seas could erode beaches and
coastlines, submerge wetlands, and swallow up Native American cultural artifacts at Point
Reyes and several other national parks. Rising temperatures may make this area uninhabitable
for many species of plants and animals that currently live here. . . .

At other times, though, the language NPS uses seems limp, given the magnitude of the
threats, or euphemistic. “Climate change transforms the natural and cultural landscapes of
national parks and impacts your national park adventure,” states the Climate Change Re -
sponse Program’s homepage, and clicking on “Consequences” brings one to a long, diffuse
discussion of how climate change will “change” the parks: 

As the climate drivers change, the natural ecosystem and human use of that landscape are
bound to change. Even subtle shifts in climate can create substantial changes—earlier
snowmelt, a slight increase in summer temperatures, and a slight decrease in rainfall can com-
bine to change the intensity of forest fires, or render forests more susceptible to pests and dis-
eases. With climate change, nature will begin to rearrange itself, and our ability to protect and
manage national parks will be challenged … (emphases added).

But “change” and “transformation” are not necessarily bad things, nor is “nature rearrang-
ing itself ” in response to changed conditions, nor are people “being challenged” in response
to those changes. This passage and a previous section on climate change “drivers” also
undermine any sense of agency for these “changes,” making it seem like they are just happen-
ing.

Now imagine rewriting this passage to emphasize the harms of climate change and our
responsibility for those harms. It might read something like this:

As populations increase and people consume more, burning more fossil fuels and generating
more pollution, natural ecosystems such as those of the national parks are stressed and
pushed beyond historical ecological parameters. Even subtle shifts in climate can degrade
habitat that is essential for rare and endangered species, driving them to extinction, or dry out
forests, killing them and displacing their inhabitants. Climate change is already harming the
parks in these ways and threatens to further degrade them in the future, unless we act to pre-
vent it. Future generations will not be able to fix this damage. . . .

I contend that the second passage is not just more vivid, but more accurate. It better captures
what the scientists tell us is happening and could happen to the national parks, and why. It
suggests a more forthright ethical accounting of our responsibilities regarding this looming
disaster.

In general, strong, direct, clear statements seem preferable when speaking about all this.
“Losing a Legacy: A Photographic Story of Disappearing Glaciers” is a good headline for a
USGS project documenting climate change impacts in Glacier National Park. “Glacier’s
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Changing Landscape” is a bad headline for a section of the park visitor guide dealing with
the same topic.8

The best interpretative materials on climate change tend to be the most vivid. Particular -
ly powerful, it seems to me, are wayside exhibits, based on prototypes developed at Golden
Gate National Recreation Area (Figure 1), currently being planned for eight to ten coastal
parks. These will show visitors contour lines of potential future sea levels, vividly portraying
how sections of these parks and adjacent landscapes could be under water if climate change
continues unabated. This is sort of a limit case: because the potential loss is so obvious and
complete, these exhibits will hardly have to explain why these effects would be bad (although
they can amplify the message; for example, by having a map which shows how much of the
surrounding area would be under water with particular sea level rises).

These exhibits show the power of the concrete and particular, in driving home the costs,
to the parks, of climate change. They suggest that efforts to interpret subtler impacts might
benefit from making them more concrete. For example, at the end of a wildflower identifica-
tion walk in Rocky Mountain National Park, an interpreter might ask young people to imag-
ine coming back to the park with their grandchildren in 50 years, describing what fairy prim-
roses or alpine forget-me-nots looked like, and explaining to them why those species are no
longer there.

Figure 1. Sea level rise exhibits at Golden Gate National Recreation Area, San Francisco. (Left):
Exhibit at Crissy Field with gauge marking future sea levels with colored balls. (Right): Detail of
exhibit panel on Alcatraz Island. 



Above all, NPS should avoid normalizing the losses expected from climate change. Cur -
rently, a list of frequently asked questions ploddingly explains that Glacier National Park will
keep its name after its last glacier disappears. Why not instead solicit visitors’ suggestions for
renaming “the National Park formerly known as Glacier,” or “Joshua Tree-Free National
Park”? Such exercises might help visitors understand how radically we are changing the
parks, and spur some of them to consider what it would actually take to protect them.

When it comes to discussing the causes of global warming, NPS interpretive materials
again appear to be a mixed bag. On the positive side, these materials insist that “global warm-
ing is real,” to quote again from the NPS Climate Change Response Program website, and
emphasize that climate change is anthropogenic. Rising greenhouse gas emissions, driven by
increased fossil fuel use, are clearly identified as the leading cause of global climate change in
many NPS publications. In our current political context, with one major political party in the
grip of climate change denial, NPS deserves credit for this forthright defense of reality.

On the negative side, nowhere in any NPS publication have I found a clear restatement
of the IPCC’s conclusion that growth in human numbers, wealth, and economic activity are
the fundamental drivers of rising greenhouse gas emissions and attendant climate change.
And when we turn to the “what you can do to help” sections of several NPS climate change
websites and publications, the focus is on individual, voluntary actions, rather than policy
changes or mandatory, society-wide improvements. In one representative discussion, con-
cerned individuals are told that they can “walk, carpool, bike or use pub lic transportation if
possible,” replace incandescent bulbs, use recycled products, “purchase a travel coffee mug
and a reus able water bottle to reduce use of dispos able products,” and carry reusable bags,
among a laundry list of possibilities.9

This non-threatening approach makes some sense when reaching out to individuals
with diverse political leanings. It is hard to imagine NPS proposing that visitors “drive less,
replace incandescent bulbs with compact fluorescents, demand that politicians pass strong
climate change legislation that taxes carbon emissions, and vote them out of office if they do
not.” Still, when interpretive materials combine silence regarding the underlying forces driv-
ing climate change with easy, voluntary suggestions for emissions cuts, they reinforce the notion
that such efforts are sufficient to deal with climate change. And that is seriously misleading.

As things stand, then, NPS interpretive materials do a decent job of teaching visitors that
climate change is real and that it is a serious problem threatening their parks, while doing a
poor job of explaining its causes and potential solutions to the problem.

How to improve what NPS says about what we are doing
One way to build on these efforts would be to drop the weak parts. If NPS personnel feel
squeamish talking about the real causes and adequate solutions for mitigating climate
change, then they should at least avoid giving incomplete explanations or promoting inade-
quate solutions which mislead visitors. Instead, NPS interpreters could focus on what they
care most about: the well-being of the national parks. Talk about how we are harming the
parks and leave contentious discussions regarding causes and solutions to those who are
willing to confront their fellow citizens with hard truths. Even politically conservative park
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visitors typically care about the parks, so this approach might provide a window to get them
thinking more seriously about climate change.

The other way to build on current efforts would be to take a deep breath and talk more
honestly about the causes of climate change. After all, melting glaciers, dead forests and ris-
ing shorelines provide potentially powerful “teachable moments” for visitors. Some NPS
personnel would probably welcome the opportunity to look beyond the “hundred cuts”
afflicting the parks and speak candidly about what really ails them: too many people making
too many demands on nature. If any settings could put visitors in a receptive mood, willing
to consider the downside of growth or the possibility of sacrificing some unnecessary con-
sumption in exchange for preserving wild nature, it might be the national parks.

Getting the general public to think about limits to growth will be difficult, no doubt. But
I believe it is also essential to preserving the national parks over the long term. It is a shame
the big environmental groups have largely abandoned talk about ecological limits. Perhaps
an honest discussion of what further growth means for the national parks can help revive this
topic, reinvigorating these timid giants in the process.

As for directly promoting the necessary solutions to climate change, however, my sug-
gestion would be for NPS to simply let those alone. “101 easy suggestions for mitigating cli-
mate change” is just that—too easy. But the real solutions needed are too controversial for
advocacy by the personnel of a non-political government agency, at least without the “cover”
provided by an honest discussion of these matters by environmental groups and mainstream
politicians. Reining in population growth in the United States will have to involve reducing
immigration and maintaining the legal availability of abortion, a one–two punch guaranteed
to alienate people across the political spectrum.10 Reining in economic growth will demand
nothing less than an economic revolution, given our current economy built on the premise
of endless growth.

In order to protect our national parks and create sustainable societies, we must move
from a political system and an economy which seek to supply ever more people with ever
more stuff, to a political economy which provides a limited number of people with a suffi-
ciency. What that will look like, in detail, remains to be seen.11 Probably the best NPS can
contribute to clarifying such questions is to raise the alarm about what we are doing to our
parks, while avoiding the usual “happy talk” that only obscures what needs to be done to
protect them.

National parks cannot adapt to climate change
Speaking of clearing out the rubbish, NPS should drop all talk about helping national parks
“adapt” to climate change. According to the NPS Climate Change Response Program: “The
National Park Service can improve the long-term health of national parks by making natural,
cultural, and social systems better able to withstand and recover from climate changes
through adaptation.” According to NPS’s official Climate Change Response Strategy, NPS
seeks to “implement adaptation strategies that promote ecosystem resilience . . . and support
the ability of natural systems and species to adapt to change.” “By focusing on resilience,” its
authors claim, park managers can “accommodate and respond to emerging knowledge of cli-



mate change effects and alternative management strategies that can lessen the impacts” of cli-
mate change.12

This is simply whistling in the dark. NPS cannot refreeze glaciers. It cannot replant mil-
lions of acres of degraded forests. It cannot bring back species extinguished by climate
change. Attempts to protect what the parks are losing are bound to fail, in the long run. Sug -
gesting otherwise just provides cover for those whose actions and policies are degrading our
national parks.

In addition, intensive manipulation of national park landscapes or wildlife populations
will inevitably turn them into something less than national parks: botanical gardens or zoos,
rather than genuine holdfasts for wild nature. As the National Park System Advisory Board
science committee recently reminded us, the NPS mission includes “preserving [the] eco-
logical integrity” of the lands entrusted to its care. That means maintaining what nature, not
a resource manager, creates within the parks, including “complete food webs, a full comple-
ment of native animal and plant species maintaining their populations, and naturally func-
tioning ecological processes.”13 If achieving this is impossible in the warming, destabilized,
ecologically degraded world we are creating with our excessive numbers and demands on
nature, then NPS should say so.

But a “can-do,” managerial stance is popular among land managers, and probably select-
ed for among those competing for leadership roles in large bureaucracies. Just as mainstream
economists cannot accept limits to growth, and assume, against the preponderance of evi-
dence, that efficiency improvements can sufficiently mitigate climate change, so managers
seem to have a hard time accepting that better management, by itself, cannot save wild lands
(Figure 2). Here is NPS Director Jon Jarvis, testifying in 2009 before the Senate Subcommit -
tee on National Parks, at a hearing devoted to climate change:

For adaptation planning and implementation, our highest priority is to support the ability of
species, communities, and ecosystems to respond to changing conditions. For example,
changes in weather patterns, water availability, and wildland fire will stimulate changes in the
distribution and abundance of plants, animals, and ecological communities through both
adaptation and migration. NPS actions to build resilience and reduce other ecosystem stres-
sors, especially the effects of exotic species, will help to reduce the extent or intensity of some
of the most deleterious impacts on park resources from climate change. . . . 14

Big words—but essentially empty ones. NPS efforts to cull exotic species, transplant natives,
or buffer waters or soils that are departing from historical conditions are well-intentioned. In
some instances, they may do some short-term good. But as long-term strategies, such efforts
are hopeless: unlikely to achieve their stated goals, even as they ensure that park landscapes
become ever more humanized, losing their wild integrity.

In jumping on the adaptation bandwagon, NPS has followed the lead of the climate
change policymaking community. But while adapting to climate change already “in the
pipeline” makes sense for human societies, it is not possible for natural ecosystems that we
want to remain natural.15 If Director Jarvis wanted to speak a good word for nature in his
congressional testimony, he would have been better served by something like the following:
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Figure 2. “Conceptual Approach for Collaborative Adaptation Planning.” Note the inclusion of
many favored aspects of “adaptive management,” such as collaboration, action at appropriate
scales, prioritizing goals, etc. This jargon enhances the comforting illusion that better management
will help protect the national parks from climate change. Source: National Park Service, Climate
Change Response Strategy (Fort Collins, CO: NPS Climate Change Response Program, 2010).

I and the dedicated professionals of the National Park Service would love to manage the parks
in ways that keep them safe from the worst harms of global climate change. But we can’t. We
need Congress and the American people to help protect the national parks by managing our
excessive and growing energy use. A world in full adaptation mode to climate change (per-
haps with planet-wide geo-engineering to keep ‘ecosystem services’ available to humans) will
be a world that has degraded and altered national parks beyond recognition. In order to pre-
serve our national parks, we must limit climate change, by working harder at managing our-
selves.

Such a statement might have helped build the case for strong action to fight climate change
(a decent climate change bill died in the Senate the following year). Talk about adaptation
instead lulls listeners into believing that we can continue with “business as usual” and still
protect our parks.

Your mission, should you choose to accept it
The “fundamental purpose” of NPS is “to conserve the scenery and the natural and historic
objects and the wild life [within the national parks] and to provide for the enjoyment of the
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same in such manner and by such means as will leave them unimpaired for the enjoyment of
future generations.” Over the past hundred years, as NPS has struggled to understand and
uphold its mission, three aspects of this fundamental purpose have been clarified that
deserve emphasis as we consider this essay’s guiding question: what should NPS say about
climate change?

First, NPS’s purpose includes preserving all species native to the parks—not just those
we like or which can coexist with particular human behaviors. Second, it involves limiting or
prohibiting activities within the parks that harm them—even popular ones. Third, over time,
Park Service leaders have found that they must weigh in on activities outside the parks when
they threaten the parks themselves—despite the backlash such efforts are bound to pro-
voke.16

This generous vision remains compelling. In a crowded, warming world, where human
beings threaten to overwhelm nature, it is needed more than ever. But applying this vision to
the issue of climate change does not mean accepting changes emanating from beyond the
parks’ boundaries that threaten to destroy them, or pretending that such changes can be
“managed.” Instead it means ringing out an unambiguous warning aimed at all those who
care enough about the national parks to fight on their behalf.

The National Park Service was originally a product of Progressive Era conservation,
which included preservation of wild nature and economic growth as goals, and assumed that
both could be achieved indefinitely, if resources were managed rationally and efficiently.
Whatever the merits of such a philosophy in 1916, it is patently unsuited to 2016. National
parks in the US and around the world cannot survive intact another century of human demo-
graphic and economic growth. It is time for those committed to preserving the parks and bio-
diversity generally, including NPS managers, to acknowledge this and act accordingly.

NPS should tell visitors the truth: that growing human numbers and economic activity
are damaging their national parks and other wild lands, through climate change and other
mechanisms; that we are on course to leave our grandchildren a severely degraded and sig-
nificantly depauperate national park system; and that unless we change course, we may large-
ly destroy some of them in the future by drying them out, burning them up, or sinking them
below the waves of the ocean.

We owe it to the parks and to their owners, the American people, to give them this bad
news without any sugar coating. What they do with it, of course, is beyond our control.
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Revisiting Leopold — More Frequently

This third “Letter from Woodstock” looks at the recently released Revisiting Leopold:
Resource Stewardship in the National Parks, which is appended to this issue of The George
Wright Forum. The report is a product of the National Park System Advisory Board’s Sci -
ence Committee and its recommendations are currently under review by the National Park
Service (NPS) and other interested parties.

Revisiting Leopold is both encouraging and, at times, disappointing. The most impor-
tant outcome of this Advisory Board report is its unequivocal recognition that national parks
are increasingly subject to continuous, potentially destabilizing, anthropogenic-triggered
changes and that many of these changes are at scale and have impacts that reach far beyond
existing park boundaries. “Significant uncertainty exists,” the report warns, “regarding
responses of park ecosystems and historical resources to these conditions.” To its credit, the
report also emphasizes how essential comprehensive cross-boundary cooperation, as well as
broad public understanding and engagement, will be to any conservation response. 

It is worth noting that the pages of The George Wright Forum have provided a valuable
platform for sharing practical park-based experiences with environmental change and
advancing the kind of pioneering thinking that undergirds many of the Science Committee’s
observations. In a series of provocative Forum articles, current and former NPS resource
managers and researchers have been challenging the long-held canon that parks can be man-
aged in a way that guarantees resources remain largely unimpaired or unchanged over time.
The traditional “hands-off ” approach to natural area and wilderness stewardship was ques-
tioned by David M. Cole and colleagues in their article “Naturalness and Beyond: Protected
Area Stewardship in an Era of Global Environmental Change” (The George Wright Forum,
vol. 25, no.1, 2008): “The key challenge to stewardship of park and wilderness ecosystems
is to decide where, when, and how to intervene in physical and biological processes to con-
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serve what we value in these places.” As William C. Tweed declared in his article “An Idea
in Trouble: Thoughts about the Future of Traditional National Parks in the United States”
(vol. 27, no.1, 2010), “The concept that a ‘fence of law’ can be erected around a portion of
an ecosystem and that the area contained within that hypothetical fence can be maintained
forever ‘unimpaired for future generations,’ can no longer be defended.” And Sarah Stehn, in
her article “Keeping Up with the Mountain: The Challenge and Prospect of an Adjusted
Management Paradigm” (vol. 27, no.1, 2010), made the case that the tremendous challenges
facing national parks transcend science: “Recognized as not just an ecological challenge but
as a cultural and intellectual one, the scope of climate change and its effects requires devel-
oping a shared vision among multiple agencies and regional groups. . . . ” Stehn acknowl-
edges the need for additional partners “from outside the normal realm of operation(s). . . . ”

Revisiting Leopold was intended to serve as a timely response to many of the issues
raised in the Forum, and the report does represent a foundational step in the right direction.
However, it is still a foundation that needs to be extended. Seemingly on the verge of recog-
nizing that new thinking and greater management flexibility are needed now and in the
future, the report authors also seem reluctant to depart from more traditional resource man-
agement objectives. This reticence on the part of the Science Committee perhaps should not
come as a surprise. David J. Parsons noted in his George Wright Forum review (vol. 28, no.1,
2011) of William Tweed’s recent book Uncertain Path: A Search for the Future of National
Parks that Tweed predicts “transitioning from a largely ‘hands-off ’ management approach to
a more aggressive ‘hands-on’ one is sure to be a politically dangerous process that will be
opposed by many of those who have traditionally been the parks’ biggest supporters.” 

For example, there are a few sections of the report where the committee’s choice of
words seemingly contradicts otherwise forward-thinking intentions. In the same sentence,
the report calls on NPS to “formally embrace the need to manage for change” and also “to
the maximum extent possible to maintain or increase current restrictions on impairment of
park resources.” Implicit in managing for change should be an understanding that an “unim-
paired” standard for park stewardship, as envisioned by the original Leopold report, may no
longer be realistic or achievable in many national parks. To double down on holding the line
on change and strict unimpairment may in the long run be counterproductive; or, as Cole
and his co-authors state, “According to resilience theory, attempting to prevent or resist
change is likely to increase the risk of larger future change. . . .  As change and uncertainty
increase, managers are less likely to possess the requisite knowledge to specify desired future
conditions. Attempts to achieve long-term objectives, as conditions change, could lead to
loss of biodiversity, decreased resilience, and ecosystem degradation.” 

At first read, the Science Committee’s assertions that NPS managers “need to embrace
more fully the precautionary principle” and that “stewardship decisions reflect science-
informed prudence and restraint” seem reasonable enough. That is, as long as the precau-
tionary principle is not applied in such a way that it unintentionally discourages necessary
interventions and a degree of trial and error as park resource managers try to grapple with
problems they have never before encountered. Cole and colleagues predicted that “managers
may need to anticipate and guide change, to actively transform systems rather than let them
passively degrade—to create novel ecosystems in new places, for the purpose of protecting
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something of value and enhancing system resilience. . . . Managers need the flexibility to
respond to deliberate experimentation and effectiveness monitoring.”

The report’s observation that the division of national parks into “natural parks” and
“cultural parks” is “artificial” and does not advance effective resource management is partic-
ularly commendable. However, the authors go on to develop interpretations of “cultural and
historic authenticity” that would benefit from broader consultation and cooperation with
cultural resource management professionals.

And lastly, while Revisiting Leopold correctly recognizes that “investing in science is
essential, but it is only one element in preparing NPS stewardship for the future,” it is easy
to lose sight of the enormity of the challenge facing NPS in working and partnering effective-
ly outside park boundaries. Large landscape-scale initiatives require a sustained commit-
ment of people and resources over time if meaningful and lasting conservation outcomes are
to be achieved. Years ago when my NPS colleague Drew Parkin and I arrived in the small,
rural community of Jackson in the White Mountains of New Hampshire to organize a Wild
and Scenic River study on the Wildcat River, Parkin, sizing up the political opportunities for
conservation, presciently suggested we’d better invest our time “in counting (and cultivating)
the selectmen as well as the fish.” In addition to enhancing its science capacity, NPS will have
to also significantly scale up its capacity in social science, cultural competencies, communi-
ty planning, new models of governance, and sustainable development. 

Over the next several months, as NPS reviews the Science Committee report and gath-
ers comments, there is an opportunity not only to improve it but perhaps as importantly to
envision a ongoing process of feedback and refinement. In this new era of uncertainty and
continuous change, NPS may need to more frequently revisit the practice of resource stew-
ardship—continually testing assumptions and objectives and adapting investments and
strategies—in a struggle to perpetuate the high purposes and values of national parks in an
increasingly challenging global environment.
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Integrating Transportation and Recreation 
in Yosemite National Park

Bret Meldrum and Henrietta DeGroot

Yosemite National Park is one of the crown jewels of the national park system. Its re -
markable convergence of natural features—the iconic Yosemite Valley, vast wilderness,
ancient giant sequoias—along with its importance in environmental history—the precedent-
setting establishment of the state reserve in 1864, the national park’s close association with
John Muir, the public battle over damming Hetch Hetchy—contribute to its well-deserved
legendary reputation. However, its high profile as a recreation resource and its proximity to
large urban centers combine to make the park an exemplar of the issues that challenge many
national park managers. Primary among these are balancing public access and park protec-
tion, determining recreational “carrying capacities,” and managing visitor use in ways that
protect the quality of park resources and visitor experiences. In this thematic issue of The
George Wright Forum we describe a new approach to park planning and management that is
designed to address these challenges. This approach recognizes and quantifies these rela-
tionships between transportation and recreation in parks.

The following four articles in this issue of The George Wright Forum outline the Integra -
ted Transportation and Capacity Assessment (ITCA) model in detail, discuss its application
to visitor-use management in Yosemite National Park, and consider the historic intersections



of transportation and recreation. David White, Stacy Tschuor, and Bill Byrne present the
vehicle-based road monitoring, modeling, and evaluation in which transportation is consid-
ered as recreation. This is followed by Nathan Reigner, Brett Kiser, Steve Lawson, and Rob -
ert Manning’s presentation of the recreation-site pedestrian monitoring, modeling, and eval-
uation that addresses transportation’s influence on recreation use. Doug Whittaker, Bo
Shelby, Bret Meldrum, Henrietta DeGroot, and James Bacon extend discussion of the ITCA
model to its application in park management, specifically the Merced River Plan. Christo -
pher Johnson concludes the thematic set with reflections on the historical and ongoing rela-
tionships between transportation and recreation in America’s parks and public lands. 

Visitor use and management
With increasing visitation come corresponding visitor-use management challenges. In
Yosemite these challenges are posed by both visitor use and the park’s capacity and have the
potential to impact the quality of visitors’ experiences. In 1970, when annual visitation was
two million, overcrowding in the campgrounds and meadows in Yosemite Valley sparked the
Stoneman Meadow Riot. In 1997, when annual visitation reached four million, the park’s
capacity to accommodate visitors was compromised when Yosemite Valley infrastructure
was severely damaged by flooding. Today, visitation hovers near four million individuals
annually and the park confronts a litany of resource protection, visitor enjoyment, and oper-
ational challenges as a result (National Park Service 2012). For many parks and public lands,
visitor-use management challenges are often related to transportation (Daigle 2008). High
levels of visitor use induce congestion along Yosemite’s roads and at major attractions near-
ly all days of the park’s summer season. Park staff struggle to deal with the ever-increasing
use and associated impacts through education, staff-intensive on-site enforcement of regula-
tions, and design modifications.

Transportation and recreation in national parks
The prevalence of visitor-use management challenges associated with transportation in
Yosemite is emblematic of the connections between transportation and recreation in in park
and on public lands in general. Transportation and recreation are connected in two basic
ways. A first connection is the implicit unity of transportation and recreation (White 2008).
When visiting parks, transportation activities such as driving and walking are often the pri-
mary recreation activities of visitors (Cordell 2004). Indeed, scenic driving and day hiking
are some of the most common recreational activities of visitors to Yosemite. As such, the
quality of recreation experiences is analogous with the quality of transportation system per-
formance. In this case, transportation is recreation. 

A second connection between transportation and recreation is processual: transporta-
tion systems largely influence the distribution of visitors within parks (Lawson et al. 2009).
To the extent that visitors primarily move about Yosemite along the park’s road and trail net-
works, elements of the transportation system shape where visitors go and when they get
there. The quality of recreation experiences, particularly with respect to crowding and con-
gestion within recreation sites, is a function of the transportation system’s delivery and dis-
tribution of visitors. If used to deliver the “right” number of visitors to the “right” places at
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the “right” times (based on resource, experiential, and park facility considerations), trans-
portation can be an important park and outdoor recreation management tool.

Planning for visitor-use management in Yosemite
Planning history. Managers at Yosemite National Park have long understood transportation
to be a key element of visitor-use planning and management. Transportation infrastructure
and systems are present in the some of the earliest plans for the park (Olmsted 1865). With
the 1980 General Management Plan (GMP), transportation and its connections to recreation
quality and visitor experiences became a central focus of park planning and management
(Yosemite 1980). This plan laid out an ambitious vision for promoting the quality of visitor
experiences by removing day-use vehicular traffic from the eastern portion of Yosemite
Valley. While this initiative was never implemented, the planning effort was effective at focus-
ing attention on the connections between transportation and recreation quality.

Following the 1980 GMP, the park consolidated a number of localized management
plans into comprehensive planning efforts in the form of the Yosemite Valley Plan and the
Merced River Plan (National Park Service 2000a, 2000b). These plans outline a number of
objectives, including preservation of high-quality natural and experiential resources and
facilitation of public access and enjoyment. Transportation systems and their operation are
positioned within the plans both as key components of recreation quality and important
tools for managing visitor use. Subject to the public and legal process of the National Envi -
ronmental Policy Act (NEPA), these plans have been challenged in court and remanded for
refinement and further development. 

Objectives for future planning and management. The discussions and deliberations
about planning and managing visitor use in Yosemite have suggested several management
objectives, including providing a diversity of recreation experiences, encompassing multiple
spatial scales, being quantitatively rigorous, and being proactive and flexible. To accomplish
these objectives to the satisfaction of legal requirements and public scrutiny, park managers
must be able to document visitor-use levels and the quality of recreation experiences associ-
ated with these levels of use. 

Integrated Transportation and Capacity Assessment
Leveraging the connections between transportation and recreation to structure the relation-
ships between visitor use and experiential quality, Yosemite embarked on a program of
research that culminated in 2010 with the ITCA project. Acknowledging transportation as
recreation and transportation’s influence on recreation, the ITCA project integrates moni-
toring and evaluation of visitor use and experiential quality for both vehicle-based and
pedestrian recreation in a quantitatively explicit and proactive way.

Basic conceptual model. The ITCA project has its roots in a basic conceptual model
that links visitor-use levels with experiential quality (Figure 1). This model is informed by
indicators and standards of quality and powered by computer-based simulation modeling
and visual simulation. Indicators of quality are measurable, manageable variables that serve
as proxies for management objectives—for Yosemite, preserving natural resource and expe-
riential quality while facilitating public access and enjoyment. Standards of quality are the



Figure 1. The basic conceptual model upon which the ITCA project is based.

minimum acceptable conditions of indicator variables; they are quantitative benchmarks by
which accomplishment of management objectives can be evaluated. Computer-based simu-
lations enable scenarios of visitor use and experiential quality to be experimented with,
extending the range of ITCA beyond current use levels and patterns to incorporate many
alternative future conditions. Within the basic conceptual model, conditions of visitor use
are first described and then evaluated. 

The basic ITCA conceptual model begins with counting visitors as they arrive at the
park itself, at specified road segments, or at recreation sites to describe and monitor the level
of visitor use. This level of use is then distributed throughout the park’s road and trail net-
works by simulation models in ways representative of the observed patterns of visitor behav-
ior and movement. These simulation models estimate the experiential conditions of visitors.
Translated into indicator variables, such as the time needed to travel park roads, the number
of vehicles in view along road segments, the number of people at one time at attractions, or
the number of other visitors encountered along trails, these experiential conditions can be
evaluated against a range of standards of quality derived from surveys of park visitors. This
progression of monitoring, modeling, and evaluation transforms counts of visitor use
through predictions of experiential conditions to assessments of recreation quality with flex-
ibility and the power to proactively consider alternative park use and management scenarios.

Applied conceptual model. While the basic conceptual model has served visitor-use
planners and managers well, ITCA’s unique contribution is its application of the basic model
to the connections between transportation and recreation. The conceptual model illustrates
how the basic progression of monitoring, modeling, and evaluation is applied (1) on roads
for vehicular-based recreation and (2) at recreation sites for pedestrian-based recreation
(Figure 2). These dual tracks of the ITCA applied model acknowledge the connections
between transportation and recreation.

The road and vehicle track addresses the transportation-as-recreation connection. The
numbers of vehicles entering the park and traveling along specific road segments are count-
ed. Simulation models of vehicle use on park roads estimate the conditions of roadway con-
gestion visitors may experience . These estimates are translated into indicators of quality for
visitors’ road-based experience —a key element of visitors’ recreation experience as scenic
and pleasure driving is a nearly ubiquitous and important recreation activity. Finally, road-
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Figure 2. The dual tracks of the ITCA applied model: vehicular- and pedestrian-based recreation.
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based recreation quality is evaluated against standards of quality elicited from park visitors.
The recreation site and pedestrian track addresses transportation’s connection to visi-

tor distribution. Based on statistical relationships between the number of vehicles entering
the park and traveling specific road segments, the number of visitors expected to arrive at
selected recreation sites and trailheads is estimated. The distribution and behavior of these
arriving pedestrians is simulated and the experiential conditions, in terms of indicators of
quality, are estimated and evaluated against a range of potential standards of quality elicited
from park visitors.

Implications for visitor-use management
The ITCA conceptual models leverage the connections between transportation and recre-
ation for the purpose of informing park planning and management. Understanding that
transportation is indeed recreation for visitors in parks and that transportation systems influ-
ence recreation use enables park managers to employ transportation planning and opera-
tions as recreation management tools. Starting with counts of vehicle and visitor arrivals, the
ITCA model supports these efforts with empirical data. Simulation lends flexibility and
proactivity to the process by enabling alternative and hypothetical scenarios to be consid-
ered. Translation of visitor use and experiential conditions into indicators and standards of
quality allows both monitoring and evaluation of recreation use and quality. By integrating
transportation and recreation, roads and recreation sites, and monitoring and evaluation of
visitor use, the ITCA model can provide Yosemite and other parks with a transparent, scien-
tifically sound, and legally defensible process for examining and determining recreational
carrying capacities at multiple scales and for diverse activities. 
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Assessing and Modeling Visitors’ Evaluations of
Park Road Conditions in Yosemite National Park
Dave D. White, Stacy Tschuor, and Bill Byrne

Introduction
Park visitors’ travel choices and behavior are longstanding concerns for the Na -
tional Park Service. Travel behaviors can affect natural and cultural resources and the quali-
ty of the visitor experience. Driving park roadways has been central to the Ameri can nation-
al park experience since the earliest days of park preservation. As historian David Louter
(2006) argued in his book Windshield Wilderness, ‘‘We cannot understand parks without
recognizing that cars have been central to shaping how people experience and interpret the
meaning of national parks, especially how they perceive them as wild places’’ (p. 164).
Youngs et al. (2008) concurred, adding, “We cannot un derstand national parks without
understanding transportation systems more broadly.” Understanding transportation in parks
is thus critical to both the recreational use and preservation mandates of the National Park
Service. 

Nowhere are these issues more prominent than in Yosemite National Park, which has
struggled with an appropriate balance between automobile access and park preservation
since the turn of the 20th century (Havlick 2002). Roads were first built into Yosemite Valley
in the 1870s and by 1913 the first cars entered the valley. During the 1930s, park roads were
improved, widened, and paved (Runte 1990). Meanwhile the popularity of auto tourism in
America expanded (Colten and Dilsaver 2005), sparked by the ‘‘See America First’’ cam-
paign (Shaffer 2001) and the increase in personal automobile ownership. Private automo-
biles have since become entrenched in park management and visitor culture, leading to what



Dilsaver and Wyckoff (1999) have called a “spiraling of interdependent development and
use’’ (p. 76). According to Youngs et al. (2008), this “has produced a cultural landscape in
portions of Yosemite Valley and other areas of the park that is dominated by roads and auto-
mobiles and fostered a widely shared and scripted visitor experience, best described as a
‘travel narrative.’” (p. 805). Many Yosemite visitors consider scenic driving to be an impor-
tant activity (NPS 2009) and they value the sense of freedom, convenience, and access driv-
ing provides (White 2007). 

There are, of course, also longstanding concerns about the impacts of an automobile-
dominated transportation system on visitors’ experiences and park resources. Issues include
perceived crowding, conflict, traffic congestion, air pollution, vegetation loss, degradation of
scenic views, and visitor displacement. To address these problems, Yosemite managers have
implemented strategies to improve the transportation system by adjusting traffic patterns,
removing cars from the eastern section of Yosemite Valley, initiating a free public bus service
in the valley (Greene 1987), and, during periods of extreme congestion, diverting inbound
vehicles away from the eastern portion of Yosemite Valley. Despite these efforts, the lingering
effects of geography, park design, visitors’ preferences for private automobiles, and intensive
use continue to challenge the best efforts of park managers. 

To deal with these ongoing challenges, Yosemite has in recent years undertaken a pro-
gram of coordinated research and planning aimed at an integrated transportation capacity
assessment (Meldrum and Degroot, this volume). This program has been informed by con-
temporary thinking on capacity and visitor-use management in national parks (e.g., Graefe
et al. 2011; Whitaker et al. 2011) and by an adaptive visitor-use management framework of
management objectives and associated indicators and standards of quality (NPS 1997; Man -
ning 2001). Generally, this approach includes: (1) crafting specific goals and objectives in
terms of desired conditions and empirically based indicators and standards; (2) monitoring
visitor-use levels and associated conditions of experiential quality; and (3) evaluating use lev-
els and experiential quality in comparison with visitor-informed standards of quality to
assess achievement of management objectives. This process requires research on current and
potential future conditions of visitor use and their relationship to the quality of visitors’
transportation experiences. The research that informs this management by objectives, indi-
cators, and standards of quality follows the conceptual models outlined by Mel drum and
DeGroot in the introduction to this special edition of The George Wright Forum. This effort
is also informed by long-standing traffic engineering research, modeling, and practice, which
have developed indicators and standards for the quality of transportation service, largely
based on measures of travel time and delay (TRB 2010).

In this paper, we present research to monitor transportation and experiential conditions
on park roadways and to model elements of the relationship between use level and quality
within this system. First, we describe the formulation of indicators and visitor-based evalua-
tive standards to guide monitoring for visitors’ experiences on Yo semite roadways. This eval-
uative research is conducted with survey research methods. Second, we discuss descriptive
modeling of roadway conditions that develops relationships between roadway use levels and
indicators of quality. Additionally, this simulation modeling can be used to simulate different
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Figure 1. Map of Yosemite National Park with survey sampling locations and modeling data col-
lection sites.
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conditions of use and quality to assess alternative transportation management scenarios.
Evaluative survey research and simulation modeling can be integrated to facilitate empirical-
ly based, visitor-informed, proactive management to assess the types and levels of visitor use
that can be accommodated under varying assumptions or potential management actions
while maintaining desired conditions. In the final section of the paper, we describe implica-
tions of this research for park planning as well as research on transportation experiences in
national parks. 

Methods
Evaluative survey research. For the evaluative survey research component of this project, we
employed a cross-sectional design (Creswell 2009) with data collected via on-site, surveyor-
assisted questionnaires. To ensure the study findings were representative of visitors to the
park during the study period (July 2010), we employed a stratified random sampling strate-
gy with three-stage selection (Lohr 2009). First, we divided the park into eight geographic
zones based on segments of the transportation system (see Figure 1). Second, we randomly



selected sample dates within the sample period for each site, stratified by weekday/weekend.
Third, each sampling day was then partitioned into morning and afternoon sampling blocks,
and a block of time within each day was randomly selected. Surveyors followed a traffic con-
trol plan and flagged and pulled over motorists to administer the questionnaire at roadside
pullouts, scenic overlooks, and parking areas. The questionnaire scales and visual simulation
methods used in this study are well-established in the field and supported by peer-reviewed
scientific literature. Several previous studies have used similar methods and questions (see
Manning 2011 for a review). Specific examples include visitor surveys in Yosemite (White et
al. 2011) and at Acadia National Park (Hallo and Manning 2009). We obtained 1,054 com-
pleted questionnaires with an overall response rate of 64%. The survey has a margin of sam-
pling error of +/–3% at the 95% confidence interval. Results of a non-response bias analysis,
coupled with the high response rate, ensure that there are no systematic differences between
groups who did participate in the survey and those that refused, thus enhancing the gener-
alizability of the results.

In a prior study, researchers used open-ended interviews to identify salient aspects of
visitors’ transportation experience by asking them to report on what added to or detracted
from the quality of their experience of driving cars on the park roadways. The findings
revealed that visitors value convenience, perceived freedom, access, personal control, and
opportunities to experience nature. Negative influences included feelings of stress, traffic
congestion, difficult route finding, crowding, and conflict (White 2007). A subsequent study
documented travel mode choices and travel patterns in Yosemite, identified the importance
and satisfaction of travel by various modes, examined visitors’ perceptions of the experien-
tial dimensions of traveling via car versus park shuttle bus, and identified visitors’ prefer-
ences regarding transportation management options (White et al. 2011). Based on these
studies, and in consultation with park officials, the team selected two key variables to serve
as indicators of quality for visitor experiences and to guide future monitoring and manage-
ment: vehicles per viewshed (VPV) and travel time.

Vehicles per viewshed. To represent varying levels of congestion on park roadways real-
istically, we used a visual measurement approach to assess VPV (Manning et al. 1996; Man -
ning and Freimund 2004). We prepared two sets of photographs: one with a representative
Yosemite Valley roadway viewshed and another with a representative high-alpine roadway
viewshed. The images, which embody the VPV indicator of quality, showed a range of road-
way conditions varying from free-flow (0 VPV) to full roadway capacity (24 VPV). The pho-
tographs were prepared using digital editing software (see Figure 2). 

Respondents were shown the photographs in random order and asked to rate each pho-
tograph by indicating how acceptable it was based upon the number of vehicles shown using
a nine point scale ranging from –4 (“very unacceptable”) to +4 (“very acceptable”). 

Travel times. In addition to VPV, visitors were asked to evaluate the acceptability of trav-
el times on park roadways. Respondents were flagged and pulled over at the terminus of a
study road segment, and asked to report the amount of time it had taken to travel that seg-
ment. Then, they rated the acceptability of that travel time on a nine point scale ranging from
–4 (“very unacceptable”) to +4 (“very acceptable”).
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Figure 2. Sample study photographs showing a range of vehicle use on park roadways. 
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Standards of quality, benchmarks by which the achievement of management ob jectives
can be judged, are formulated from visitor evaluations of the VPV and travel time indicator
variables (Shelby and Heberlein 1986; Vaske et al. 1986). This ap proach posits that individ-
uals have standards for evaluating social and environmental conditions and that empirical
research can measure these standards and describe the distribution in groups. This informa-
tion can then be used to inform a range of potential management standards. 

Descriptive modeling research
Coinciding with visitor surveys (July 2010), we also conducted a license plate study to
record and match vehicles traveling past 23 cameras placed at the entrance stations and key
locations within the park. We used a license plate recognition program to match plates cap-
tured at two or more cameras and constructed a database to identify matches for any given
route across camera locations. The final dataset included a total of 71,120 license plate data
points with approximately 15,100 license plates matches. Traffic counts from each license
plate data collection location showed that capture rates varied by location. Generally, capture
rates around 90% were achieved. The information generated by this license plate study, com-
bined with traffic counters deployed along the park’s road network, supplied counts of vehi-
cles arriving to the park and road segments of analytical interest. 

In previous work, traffic engineers developed a TransCAD travel demand model for
Yosemite Valley (Smith et al. 2003) and a VISSIM transportation simulation model for the
Yosemite Valley roadway network (Chase 2006). For the current project, engineers updated



Figure 3. Vehicles per day entering Yosemite Valley: Summer 2007, 2010, and 2011.

and expanded these demand and simulation models to include all major roadways within the
park. Next, we used the license plate data and traffic counts collected in July 2010 to validate
the models. The travel demand and simulation models were developed to estimate volumes
and simulate vehicular traffic along the park roadways at different levels of visitor use and
under different traffic management strategies. These estimates of experiential conditions
along park roadways can be translated into indicators of quality, facilitating evaluation
against the standards of quality formulated from the survey research described above. 

The evaluation of seasonal visitation in Yosemite focused on the 100 busiest days of the
summer peak use season. Figure 3 shows the number of vehicles per day entering eastern
Yosemite Valley, as recorded by permanent traffic counters located near the Yosemite Chapel
on Southside Drive. Data are presented for 2007, 2010, and 2011, with the days ordered
from the highest entering volume to the lowest entering volume for each 100-day peak sea-
son. In 2007, benchmark volumes were established, including the “busiest day,” (i.e., high-
est volume), a “busier day” (i.e., 7th highest volume) and a “busy day” (i.e., median volume).
The travel demand and simulation models generally follow the “busier day” traffic scenario
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with traffic volumes in the 90th to 95th percentile of the summer season volumes. The park-
wide models were initially developed for a 2007 “busier day” traffic scenario and the current
project updated the models to calibrate to the data collection time period, which was the
fourth-highest visitation day of the 2010 summer season.

Survey findings and modeling results: 
Visitors’ evaluations of transportation experience indicators of quality
Vehicles per viewshed. To explore the range of visitor evaluations of VPV conditions as
potential inputs for managerial standards, respondents were asked evaluate the series of VPV
photographs and to identify the photograph that represented: (a) the number of vehicles
they preferred to see; (b) the number of vehicles on the roadway that would be so unaccept-
able that they would no longer visit that area of the park; (c) the number of vehicles that the
National Park Service should allow on this roadway; and (d) the number of vehicles they typ-
ically saw on that day. The results for evaluation of each depicted VPV level are summarized
in the graph in Figure 4, which is constructed using the mean acceptability ratings of respon-
dents. Figure 5 summarizes visitors’ evaluations of the roadway conditions on multiple
dimensions. For instance, the findings show that:

• The preferred condition for valley and non-valley sites was 0 VPV. Thus, this is the opti-
mum condition, which received the highest acceptability by the aggregate sample.

• The range of acceptable conditions for valley sites is 0 to 11 VPV; for non-valley sites, 0
to 14 VPV. Thus, all of the conditions represented in this range meet some level of
acceptability by about half the respondents.

• The minimum acceptable condition for valley sites is approximately 11 VPV; for non-
valley sites, 14 VPV. At this point, about half the sample finds these conditions accept-
able.

In both sub-samples (valley and non-valley), visitors expected to encounter more vehi-
cles than they actually reported experiencing. It is noteworthy that valley respondents iden-
tified their expected condition (11 VPV) as the point at which NPS management should take
action. In both subsamples, respondents rated the photo with maximum congestion as the
point at which they would no longer visit that area of the park. 

Travel times. Results of travel time indicator of quality evaluations suggest that, in aggre-
gate, acceptability ratings for six of the eight segments were above 3.0 on the scale, indicat-
ing that the respondents found the travel times to be acceptable to very acceptable. For
another site, Northside Drive–Curry Village to Camp 6, the mean rating was 2.88, still in the
acceptable range but lower than the other sites. The mean rating for Chinquapin to Tunnel
View Point was 0.86, near the unacceptable point of the scale. The results also demonstrat-
ed that the correlation between travel time and acceptability ratings was r= –.287 (p<.001,
N=1029), indicating a small to moderate inverse relationship. That is, for each one-unit
(one-minute) increase in travel time there is a corresponding –.287 unit decrease in the
acceptability rating. 



Figure 4. Respondent acceptability ratings for a range of VPV on Yosemite roadways.

As with VPV, respondents were asked to identify (a) the amount of time they would pre-
fer it to take to travel that road segment; b) the amount of time that would be so unacceptable
that they would no longer visit that area of the park; and (c) the amount of time that the
National Park Service should allow. The results, shown in Table 1, provide managers with
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Figure 5. Summary of visitors’ evaluations of VPV.
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information on current conditions as well as visitor-based evaluations of travel time across a
range of dimensions. It is important to note that not all respondents were able to express a
personal standard for travel time for the management action and displacement dimensions.
Depending on the road segment and sub-sample, 1–7% of respondents answered “don’t
know” on these items. Further more, across the entire sample for the acceptability dimension,
16% said no amount of time would be so unacceptable that they would no longer visit this
area of the park; for the management action standard, 7% responded that no amount of time
is so unacceptable as to restrict vehicles using the roadway; and 13% said the number of



Table 1. Summary of visitors’ evaluations of travel times.

vehicles using the roadway in this area should not be restricted at all. These respondents are
not included in the calculations for travel time standards. 

Modeling transportation indicators—linking monitoring with evaluation
We then compared visitor-based evaluative standards of quality for the travel time indicator
derived from the survey study with traffic modeling results using traffic volume data from
both 2007 and 2010. This allowed us to evaluate multiple scenarios of varying use levels and
the potential effects on visitors’ experiences. Using travel demand and simulation models
developed in 2007, we simulated travel times for a representative roadway segment within
Yosemite Valley, Northside Drive from Senti nel Drive to Camp 4 (see Table 2). (Note that
this roadway segment was also one of the segments for the survey research.) Comparing
modeled travel times with the visitor-based evaluations for the Northside Drive segment, the
results show that travel time conditions on the “busy day” scenario (3.6 minutes) were with-
in standard for the visitor-based preference dimension (4.46 minutes). The visitor prefer-
ence standard, however, was not met under the “busier day” (7.0 minutes) and “busiest day”
(9.0 minutes) conditions. None of the simulated conditions exceeded the visitors’ standard
for management action (17.33 minutes).

Traffic volumes entering Yosemite National Park, however, have increased since 2007.
For instance, the average daily volume of traffic entering Yosemite Valley for the 100-day
peak season has increased by about 24% overall. Traffic volume on the median day has
increased about 30% overall, with the median day having more than 6,000 vehicles entering
eastern Yosemite Valley in 2011. While the average and median traffic volumes have

317Volume 29 • Number 3 (2012)

Transportation and Visitor Capacity Research and Planning at Yosemite National Park



Table 2. Simulation model results: Travel time on Northside Drive.
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increased substantially, there has been relatively less of an increase in traffic on the maximum
day. This is likely reflective of the fact that the roadway system and parking areas in the East
Valley have a physical capacity which is being attained on the highest use days. In addition
to the constraints on traffic from the roadway system, park management takes action to redi-
rect traffic away from the eastern portion of the valley when congestion reaches severe levels.
Diverting traffic away from eastern part of the valley tends to limit the total number of vehi-
cles that can enter over the course of a busy day. Furthermore, observations at the park
entrance stations on very busy days indicate that when very long queues of vehicles form at
the entrances, some visitors turn around and depart without entering the park.

To evaluate the effects of the recent increase in traffic volume, we updated the simula-
tion models with 2010 traffic conditions for the roadway segment along North side Drive
from Sentinel Drive to Camp 4 (see Table 2). As shown, the travel time on the roadway seg-
ment is 30% higher than the same day during the 2007 summer season, due to the general
increase in traffic volumes within the park. Comparing these travel times with the visitor-
based evaluations of travel time for the Northside Drive segment, the results show that the
visitor preference standard was not met, but the travel time remains well under the manage-
ment action standard. Future research will assess of the relationship between modeled VPV
conditions and visitor standards of quality. 

The park is currently installing permanent traffic counters at the entrance stations and
other locations within the park to establish a traffic monitoring program. The program will
use the counters to measure real-time traffic volume data within key sections of the trans-
portation system. These counters can supply the data to facilitate ongoing application of the
conceptual models employed in this research to monitor use, estimate experiential condi-
tions, and evaluate their quality. The program will also provide a more complete and reliable
historical record of traffic volumes for enhanced analysis of trends and relationships among
volumes at various locations in the park. This real-time monitoring will inform park staff
whether management objectives are being achieved or if visitor-informed standards of qual-
ity may be violated by roadway use levels. The travel demand and simulation models can be



used to proactively evaluate the impacts of different management alternatives on roadway
traffic volumes, travel time, and the associated impact on visitor-based evaluations. 

Conclusion
In recent years, there has been a sharpening focus by researchers and planners on transporta-
tion experience in national parks (Hallo and Manning 2009; Holly et al. 2010; White 2007;
White et al. 2011; Youngs et al. 2008). Indeed, transportation management is now consid-
ered an essential aspect of capacity and visitor use management in national parks (Daigle
2008; Lawson et al. 2009). In recognizing that transportation and recreation are often syn-
onymous in parks, this paper illustrates a process of integrating traffic engineering modeling
with transportation experience indicators and standards of quality to evaluate roadway con-
ditions in terms of experiential quality. 

In this study, visitors’ experiences of travel times and VPV along park roadways were
within the range of acceptable conditions. Modeling results indicate, however, that recent
visitation patterns threaten to push conditions outside of that acceptable range. Looking for-
ward, researchers and planners will develop and assess multiple scenarios of potential future
use levels and model the impact of alternative management actions on visitor experiences.
This fosters an anticipatory approach to management that allows for decisions to be made
that are robust against a wider range of future conditions. 

References
Chase, I. 2006. East Yosemite Valley Transportation Modeling Simulation Model As sumptions

and Results. Technical Memorandum. N.p.: David Evans and Associ ates, Inc. 
Colten, C.E., and L.M. Dilsaver. 2005. The hidden landscape of Yosemite National Park.

Journal of Cultural Geography 22(2): 27–50.
Dilsaver, L.M. and W. Wyckoff. 1999. Agency culture, cumulative causation and develop-

ment in Glacier National Park, Montana. Journal of Historical Geography 25(1): 75–92.
Creswell, J.W. 2009. Research Design: Qualitative, Quantitative, and Mixed Methods Ap -

proaches. 3rd ed. Thousand Oaks, CA: Sage. 
Graefe, A.R., K. Cahill, and J. Bacon. 2011. Putting visitor capacity in perspective: A

response to the capacity work group. Journal of Park and Recreation Administra -
tion 29(1): 21–37.

Greene, L. 1987. Historic Resource Study: Yosemite; The Park and its Resources—A His tory
of Discovery, Management, and Physical Development of Yosemite Na tional Park, Cali -
fornia, 3 vols. Washington, DC: National Park Service.

Hallo, J.C., and R. Manning. 2009. Transportation and recreation: A case study of visitors
driving for pleasure at Acadia National Park. Journal of Transport Geogra phy 17(6)
491–499.

Havlick, D.G. 2002. No Place Distant: Roads and Motorized Recreation on America’s Public
Lands. Washington, DC: Island Press.

319Volume 29 • Number 3 (2012)

Transportation and Visitor Capacity Research and Planning at Yosemite National Park



Holly, F.M., J.C. Hallo, E.D. Baldwin, and F.P. Mainella. 2010. Incentives and disincentives
for day visitors to park and ride public transportation at Acadia National Park. Journal
of Park and Recreation Administration 28(2): 74–93.

Lawson, S., P. Newman, J. Choi, D. Pettebone, and B. Meldrum. 2009. The numbers game:
Integrated transportation and user capacity research in Yosemite National Park. Trans -
portation Research Record 2119: 83–91.

Lohr, S.L. 2009. Sampling: Design and Analysis. 2nd ed. Boston: Brooks/Cole. 
Louter, D. 2006. Windshield Wilderness: Cars, Roads, and Nature in Washington’s National

Parks. Seattle: University of Washington Press.
Manning, R. 2001. Visitor experience and resource protection: A framework for managing

the carrying capacity of national parks. Journal of Park and Recreation Administration
19: 93–108.

Manning, R. 2011. Studies in Outdoor Recreation. 3rd ed. Corvallis: Oregon State University
Press. 

Manning, R., and W. Freimund. 2004. Use of visual research methods to measure standards
of quality for parks and outdoor recreation. Journal of Leisure Research 36(4): 552–
579.

Manning, R., D. Lime, W. Freimund, and D. Pitt. 1996. Crowding norms at frontcountry
sites: A visual approach to setting standards of quality. Leisure Sciences 18(1): 39–59. 

National Park Service. 1997. VERP: The Visitor Experience and Resource Protection (VERP)
Framework—A Handbook for Planners and Managers. Denver: National Park Service.

National Park Service. 2009. Yosemite National Park visitor study, Summer 2009 (no. 215).
Moscow, ID: National Park Service Park Studies Unit.

Runte, A. 1990. Yosemite: The Embattled Wilderness. Lincoln: University of Nebraska Press.
Shaffer, M.S. 2001. See America First: Tourism and National Identity, 1880–1940. Washing -

ton, DC: Smithsonian Institution Press.
Shelby, B., and T.A. Heberlein. 1986. Carrying Capacity in Recreation Settings. Cor vallis:

Oregon State University Press.
Smith, S., G. Ritter, A. Seetharaman, and S. Peterson. 2003. Yosemite National Park Traffic

Information System Network Model. Washington, DC: National Park Ser vice.
TRB [Transportation Research Board]. 2010. HCM 2010: Highway Capacity Manual.

Washington, DC: Transportation Research Board of the National Academies. 
Vaske, J., A. Graefe, B. Shelby, and T. Heberlein. 1986. Backcountry encounter norms:

Theory, method, and empirical evidence. Journal of Leisure Research 18: 137– 153.
White, D.D. 2007. An interpretive study of Yosemite National Park visitors’ perspectives

toward alternative transportation in Yosemite Valley. Environmental Man agement
39(1): 50–62.

White, D.D., J.F. Aquino, M. Budruk, and A. Golub. Visitors’ experiences of traditional and
alternative transportation in Yosemite National Park. Journal of Park and Recreation
Administration 29(1): 38–57. 

Whittaker, D., B. Shelby, R. Manning, D. Cole, and G. Haas. 2011. Capacity reconsidered:
Finding consensus and clarifying differences. Journal of Park and Rec reation Admini -
stration 29(1): 1–20.

Transportation and Visitor Capacity Research and Planning at Yosemite National Park

The George Wright Forum320



Transportation and Visitor Capacity Research and Planning at Yosemite National Park

Volume 29 • Number 3 (2012) 321

Youngs, Y. L., White, D. D., and Wodrich, J. A. (2008). Transportation systems as cultural
landscapes in national parks: The case of Yosemite. Society and Natural Re sources
21(9): 797–811.

Dave D. White, School of Community Resources and Development, Arizona State Univer -
sity, 411 North Central Avenue, Suite 550, Phoenix, AZ 85004; dave.white@ asu.edu

Stacy Tschuor, David Evans and Associates, 1331 17th Street, Suite 900, Denver, CO
80202; sst@deainc.com

Bill Byrne, IBI Group, 401 17th Street, #610, Denver, CO 80202; bill.byrne@ibigroup.com



The George Wright Forum, vol. 29, no. 3, pp. 322–337 (2012).
© 2012 The George Wright Society. All rights reserved. 

(No copyright is claimed for previously published material reprinted herein.) 
ISSN 0732-4715. Please direct all permission requests to info@georgewright.org.

322 The George Wright Forum

Using Transportation to 
Manage Recreation Carrying Capacity

Nathan Reigner, Brett Kiser, Steve Lawson and Robert Manning

Introduction
National parks are charged with the dual and sometimes conflicting missions of pro-
viding public access while protecting park resources and the quality of visitor experiences.
When public demand for use is high, this two-fold mission can be daunting. Yosemite Na -
tional Park may be a poster child for this issue, receiving over four million visits per year. The
majority of this use is concentrated at iconic attraction sites, with as many as 15,000 visitors
occupying the narrow and confined Yosemite Valley each day (Manning et al. 2003; Lawson
et al. 2009; NPS 2012). 

The inherent tension between public access to parks and protection of resource and
experiential quality is often discussed in terms of carrying capacity (Manning 2007). Origi -
nating in the study of biological habitat and range management, carrying capacity’s applica-
bility to parks and outdoor recreation has been widely recognized and investigated (Wagar
1964; Whittaker et al. 2011). Carrying capacities can be understood as the amounts and
types of visitor use that can be sustained without unacceptable impacts to park resources or
the quality of recreation experiences (Grafe et al. 2011; Whittaker et al. 2011). At root, the
determination of recreational carrying capacity is a significant visitor-use management deci-
sion to be made by land managers and informed by research and public input.

Objectives, indicators, and standards-based adaptive management
Contemporary approaches to determining and managing visitor use and recreational carry-
ing capacity employ a management-by-objectives framework (Manning 2001; Stankey et al.
1985). Capacity is formulated with the definition of management objectives and associated
indicators and standards of quality. Management objectives are typically broad narrative
statements about the level of resource protection and the type and quality of recreation expe-
rience to be maintained. Indicators of quality are measurable, manageable variables that serve
as proxies for management objectives. Standards of quality are benchmarks by which
achievement of objectives is judged. Once formulated, indicators of quality are periodically



monitored and evaluated in comparison with standards; management actions are taken if
standards of quality are threatened or violated. Monitoring and evaluation of indicators
places the conditions visitors experience along the continuum of use-impact relationships
and suggests when standards of quality may be violated and management action is required.
This process is fundamentally adaptive in the way that cyclic monitoring informs manage-
ment, and the efficacy of management actions is tested and evaluated through the monitor-
ing program (Stankey et al. 2005).

Like realizing visitor-use objectives, the process of formulating standards of quality can
be challenging. Adoption of specific standards of quality, and subsequently carrying capaci-
ties, is ultimately a judgment to be made by managers. Their judgments can benefit from
public input, especially visitors’ evaluations of experienced and desired conditions (Vaske
and Whittaker 2004; Manning and Krymkowski 2010). By incorporating such evaluations,
along with ecological constraints and administrative capacities, in the formulation and selec-
tion of standards of quality, managers can best satisfy competing access and protection
demands inherent in visitor-use management.

Transportation and recreation
Transportation and recreation are inherently linked in many national parks (Daigle 2008;
Hallo and Manning 2009; Pettengill et al. 2012). This is particularly true of parks such as
Yosemite where much of the visitor use is concentrated along roads, trails, and public tran-
sit routes. Indeed, the spatial and temporal distribution of visitor use in Yosemite is largely a
function of the transportation system (Manning et al. 2003; Youngs et al. 2008; Lawson et
al. 2009). The extent of road and trail networks, availability of vehicle parking, and location
of transit routes are key determinants of where and how much visitor use occurs throughout
the park. From one perspective, this dependence of visitor use on transportation can be an
additional challenge for management, as visitors are concentrated within relatively small
areas of the park. However, the influence transportation exerts on visitor use also provides
powerful leverage for carrying capacity management. If the connections between transporta-
tion system performance and the quality of recreation experiences can be understood, trans-
portation can be used as a tool to manage visitor use, maintaining high experiential quality
and mitigating some of the challenges of carrying capacity (Lawson et al. 2009; Lawson et al.
2011). These connections are reflected in the second, recreation site- and pedestrian-based
track of the Integrated Transportation and Capacity Assessment (ITCA) conceptual models
outlined in the introduction to this edition of The George Wright Forum (Meldrum and
DeGroot, this volume). 

Study objectives
The program of research described in this paper was designed to inform the use of trans-
portation as a tool to help manage visitor use and the carrying capacity of Yosemite. Toward
this end, the study seeks a systematic understanding of the relationships between visitor use
and experiential quality at recreation sites and how these relationships depend on trans-
portation systems as key origins for visitor use. Specific objectives were to (1) understand
how transportation affects visitor use, (2) collect information on crowding-related indicators
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Figure 1. Study recreation sites in Yosemite National Park.
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and standards of quality, and (3) illustrate the ways in which transportation might be used to
manage visitor use and carrying capacity. The program of research employed visitor-use
counts and observation, statistical and simulation models of visitor use, and visitor surveys
incorporating visual simulations. These methods were applied at nine diverse recreation
sites in Yosemite. The program of research is described in general and conceptual terms in
the following section. This is followed with an illustration of its application at Hetch Hetchy,
an important recreational and interpretive site in the park. 

Study sites
Like most parks, much of the visitor use in Yosemite occurs in close proximity to its roads.
A diversity of dramatic natural features and outstanding recreation opportunities are easily
accessible by car and bus. Primary visitor destinations are spread throughout the park, yet
are connected by less than half a day’s drive along the park’s extensive road network. Nine
diverse sites were selected by managers and researchers to be included in this study (Figure
1). These sites are broadly distributed across the park landscape and transportation net-



Figure 2. Conceptual and methodological models integrating transporta-
tion and recreation.

work. Some sites are highly developed, while others lie within Yosemite wilderness. Some
are intensely visited; others less so. All sites are accessible by the park’s road and trail net-
works and many are also served by shuttle and tour busses. The sites cannot represent the
entire diversity of the park’s recreation resources or transportation contexts, but they are
inclusive of many visitor uses and geographically extensive.

Modeling transportation and the park experience
Recreation experiences in Yosemite, particularly those at popular recreation sites easily
accessible by the park’s road network, typically follow a pattern of arrival, distribution, and
destination (Figure 2). Visitors arrive at recreation sites, like scenic vistas, beaches, or inter-
pretive sites, via road and trail networks. Upon arrival, perhaps by disembarking from a
parked car or alighting from a shuttle bus, visitors distribute themselves throughout recre-
ation sites. They walk paths and negotiate routes to explore rocks and rivers, search for pho-
togenic views, and engage with interpretive installations. While such distribution and activi-
ty is part of their recreation experience, visitors are often destined for focal attractions or
other essential features within recreation sites. Such destinations can include viewing plat-
forms adjacent to natural features, beaches and swimming holes along rivers, and quintessen-
tial trails. This pattern of arrival, distribution, and destination can be broadly interpreted to
represent many types of park visits and distills key elements of the park’s complex use sys-
tems. This schematic pattern mirrors the conceptual models presented in the ITCA intro-
duction (Meldrum and DeGroot, this volume; Figure 2). 

Indicators of quality, such as the number of hikers encountered along trails or the num-
ber of other visitors sharing a viewing platform, capture and express important qualities of
the visitor experience at these destinations (Manning 2011). Standards of quality, identified
by park managers and informed by visitors, evaluate the acceptability of indicator variable
conditions (Manning 2011). Coupling the progression of arrival, distribution, and destina-
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tion depicted in Figure 2 with indicators and standards of quality, levels of visitor use flow-
ing from the transportation system to recreation destinations can be systematically quanti-
fied, modeled, and evaluated. The following section of the paper outlines how conceptual
elements of arrival, distribution, and destination, along with indicators and standards of
quality, are measured and integrated at nine key recreation sites in Yosemite.

Modeling arrival, distribution, destination
Visitors arrive at recreation sites within Yosemite via the park’s transportation system. This
system includes the modes by which visitors enter and move among locations within the
park. Thus, the delivery of visitors by the transportation system is a key determinant of use
levels and experiential quality at recreation sites (Lawson et al. 2009; Lawson et al 2011).
The arrival of visitors from the transportation system initiates this study’s conceptual mod-
eling and is its analytical origin (Figure 2). In this program of research, arriving visitors were
counted as they entered recreation sites. Counts were divided by increments of time, in this
case by weekday and weekend/holiday and hour of the day. With these divisions, the arrival
counts generate both the volume and temporal distribution of visitor use at recreation sites.
Using regression models, these recreation site arrival patterns were related to transportation
system use and performance. This relationship is the link, depicted in the applied conceptu-
al model of the special edition’s introduction, between road and vehicular modeling and
recreation site and pedestrian modeling (Meldrum and DeGroot, this volume; White et al.,
this volume). In these models, entrances to the park and vehicular use on road sections such
as Southside Drive in Yosemite Valley were used as independent variables to estimate the
amount of visitor use any particular site received. This statistical connection is a primary
point of the integration between transportation and recreation experience quality. 

After arriving, visitors distribute themselves throughout recreation sites and to destina-
tions. The experiential conditions induced by these distributions, such as the numbers of
hikers on trails or the numbers of visitors on viewing platforms, were modeled with comput-
er simulations. A simulation model was built for each recreation site. Using the rate of visi-
tor arrivals, and observations of visitor routing and travel speed collected on-site, the simu-
lations replicate where visitors go and how long they spend there. Beginning with transporta-
tion system arrivals, the simulations distribute visitors and estimate the levels of visitor use
that can be expected within the sites. These estimates document the numbers of visitors
present at destinations such as viewing platforms and beaches, and along trails.

Indicators of quality
The simulation model estimates of experiential conditions at destinations constitute indica-
tors of experiential quality that are specific, measurable, manageable, and relevant to visitors.
Indicator variable estimates from the simulation models capture and communicate use levels
in a way that can be measured against management objectives for experiential quality. They
describe levels of use and quality in terms relevant to and actionable by managers. For this
study, three indicators of quality with proven records of utility were selected by Yosemite
park managers: the number of people at one time (PAOT) at experiential destinations, the
number of people per view (PPV) along a section of trail, and the number of other visitors
encountered (encounters) while hiking sections of trail. Each of these indicators is a ratio of
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use per area or time. As applied in this study, the numerators of indicator variables are either
the number of people or encounters, and the denominators are either the area, length of trail,
or period of time. Each indicator variable, as measured for description and presented to vis-
itors for evaluation, expresses both numerator and denominator components of the ratio.

PAOT is used as an indicator of quality for sites whose experiential destinations are
areas in which visitors linger (Manning et al.1996). Examples of such destinations are view-
ing platforms and beaches. In these locations, it is assumed that the number of other people
sharing a space bears a strong relationship to feelings of crowding and freedom, important
elements of experiential quality in parks and outdoor recreation (Manning et al.1996; Fleish -
man et al. 2007). As noted above, PAOT indicators are essentially ratios of use per space and
time. In this study, experiential destinations were depicted in photographs of the area. The
area bound by these photographs serves as the denominator of the PAOT ratio. The num-
ber of visitors within this area supplies the numerator. Figure 3 depicts a photographically
defined PAOT indicator (Y) for a recreation site (X) at the dam at Hetch Hetchy, an impor-
tant recreation and interpretive attraction in the park. While the entirety of a recreation des-
tination often cannot be fully depicted in a single photograph, the area depicted may capture
the essence of a site’s experiential qualities and represent it as a whole. If visitor use and
experiential quality can be effectively managed in this essential area, perhaps it will be effec-
tively addressed throughout the site’s entirety. When predicting visitor use based on arrival
rates, the simulation models estimate the number of visitors that can be expected in the
entirety of a destination area. These whole area estimates must be translated into PAOT val-
ues for just the area represented in a photograph, and regression models must be used for
this purpose. In essence these models define the relationship: if X number of visitors are in
the whole area, then Y number of visitors are expected to be in the photograph area (Figure
3). The regression equations for this study were created by simultaneously and repeatedly
counting the numbers of visitors within the whole area and area of the photograph and then
conducting a regression analysis on the paired observations to derive the general relation-
ship. With these methods, PAOT serves as an indicator of quality for recreation destinations
such as the dam at Hetch Hetchy.

PPV serves as an indicator of quality for relatively high-use trails (Manning 2011). PPV
is similar to PAOT in that it seeks to capture and communicate the visual density of visitors.
Contrary to PAOT, however, PPV is suited to characterize recreation experiences that
involve movement through or along trails rather than lingering within an area (Manning, et
al 2003). Like PAOT, this study operationalizes PPV photographically. A photograph
depicting a section of trail bounds the area of the indicator, designating the denominator of
its ratio. The number of visitors moving along this section of trail supplies the numerator.
When distributing visitors throughout recreation sites, the simulation models can directly
estimate the number of visitors expected to be walking along a PPV trail section, eliminating
the need for the regression analysis conducted with PAOT. PPV is an indicator variable that
can be used to measure and evaluate quality in highly used places where the central experi-
ence is based on movement through rather than lingering within an area.

The number of encounters with other hikers is an indicator of quality for relatively low-
use trail sections (Vaske et al. 1986; Manning 2011). Like PPV, it seeks to capture and



Figure 3. Recreation destination and PAOT photograph area.
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express quality and use for recreation where movement through a landscape is central to the
visitor experience. Encounters are often used as an indicator for more backcountry-oriented
recreation such as wilderness hiking or backpacking (Roggenbuck et al. 1993; Lawson et al.
2006; Watson et al. 2007). Here, experiential destinations are of greater geographic extent
than the socially and spatially concentrated experiences characterized by PAOT and PPV.
Like those indicators, encounters is a ratio. Its numerator is a count of other hikers met. Its
denominator, however, can be more varied than photographed areas of PAOT and PPV. The
denominator of an encounters ratio can be either spatial or temporal. A spatial denominator
is trail based, for example the number of other hikers encountered along a mile of trail. A
temporal denominator is time based, for example the number of other hikers encountered



during an hour of hiking. After designating either a spatial or temporal denominator, the sim-
ulation models that distribute visitor arrivals throughout recreation sites calculate estimates
of the number of encounters expected. 

Standards of quality
Standards of quality define thresholds by which to judge or evaluate the condition of indica-
tor variables. Standards describe, in specific and numeric terms, objectives for the quality of
recreation experiences and help to answer the question “how much use is too much.” While
formulating standards of quality is ultimately a management judgment, eliciting visitors’ eval-
uations of the conditions they experienced during their visits can help inform such judg-
ments. However, use levels and associated experiential quality vary dramatically by time of
day, day of week, and season of the year. Additionally, use levels and recreation behaviors may
change over time in response to management action and increasing or decreasing populari-
ty. Reliance on existing conditions for the formulation of standards of quality limits the abil-
ity of research and management programs like that described here to adapt to these sorts of
changes (Manning and Krymkowski 2010). 

Recognizing the potential for change in visitor-use levels and their relationships to expe-
riential quality, a range of potential scenarios beyond just those currently experienced by vis-
itors must be examined. Photographic simulations of a range of indicator variable conditions
depicting use beyond extant levels can inform formulation of standards broad and flexible
enough to guide management in the face of short- and long-term change. For PAOT and
PPV, a range of indicator conditions were depicted using photographic simulation, and pre-
sented to visitor survey respondents. The photographs defining indicator areas were popu-
lated, using digital image editing software, to depict varying levels of visitor use. Encounters
were simulated using a narrative text describing a range of encounters with other hikers. Visi -
tors to each recreation site were surveyed and presented with a range of indicator conditions,
either in photographic or narrative format, and asked to evaluate their acceptability on a scale
from –4 (very unacceptable) to +4 (very acceptable). Resulting data allow the construction of
acceptability curves that can be used to judge experiential quality at recreation sites under a
range of use levels (Jackson 1966; Manning et al. 1996). 

A hypothetical acceptability curve is shown in Figure 4. In the example, the curve traces
aggregate acceptability evaluations for a range of encounters with other groups along a
wilderness trail. The average of visitors’ evaluations fall out of the acceptable range and into
the unacceptable range at 10 encounters. This information provides an empirical under-
standing of visitors’ crowding tolerances, and thus may help inform park managers’ judg-
ments about crowding-related standards of quality. Respondents were also asked to indicate,
from among the photo simulations and/or narrative descriptions, the level of use they pre-
ferred, the level of use at which park managers should impose limits, and the level of use that
would displace them from the area. These multiple evaluations inform management judg-
ment in the formulation of standards of quality associated with experiential quality for range
of use levels and visitor arrival rates. The inherent multiplicity of potential standards of qual-
ity is depicted in Figure 2.
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Figure 4. Hypothetical acceptability curve.
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An example: Hetch Hetchy
Hetch Hetchy was one of the recreation areas included in this study. For the purposes of the
study, it has two sites, the top of O’Shaughnessy Dam (HHD) and the trail beyond the dam
leading to destinations north of the reservoir including Wapama Falls (HHT). The following
description uses Hetch Hetchy to illustrate how the program of research addresses the rela-
tionship between transportation and recreation experience quality (as portrayed by the
arrival, distribution, and destination conceptual model), and development and application of
indicators of quality and visitor-based standards of quality. This empirical approach facili-
tates use of the park’s transportation system to manage carrying capacity and maintain the
quality of visitor experiences. Figure 5 provides a map of the Hetch Hetchy area and its two
recreation sites. HHD occupies the top of O’Shaughnessy Dam between the locations denot-
ed X1 and X2. HHT occupies the trail extending north from O’Shaughnessy Dam, stretching
between the locations X2 and X3.

Visitors arrive at Hetch Hetchy via a road, approaching the dam form the south, along
which there is vehicle parking. After arrival, most visitors are bound, at the very least, for the
top of the dam (HHD), and some for a hike along the reservoir (HHT) and perhaps onward
into the backcountry. During such visits, individuals distribute themselves throughout the
recreation sites, walking across the dam, enjoying the view and engaging with interpretive
information, proceeding along the trail beyond the dam, eventually returning to their vehi-
cles by crossing the dam again. While distributing themselves in this way, visitors move
through destinations whose visitor-use conditions serve as indicators of quality, characteriz-
ing the visitor experience of the Hetch Hetchy area. For our Hetch Hetchy example, there
are two indicators of quality: PAOT within the photograph area on top of the dam (Figure 5
between X1 and X2), and encounters along the trail beyond the dam (Figure 5 between X2

and X3). The goal of this research was to measure and evaluate the conditions of these indi-
cators of quality based on visitor arrivals from the transportation network. 



Figure 5. Hetch Hetchy recreation sites.

The program of research began with counting the number of visitors arriving to recre-
ation sites via the transportation system. At the Hetch Hetchy sites, this was done with road-
based vehicle counters deployed along the access road. By combining these vehicle counts
with information about the number of visitors per vehicle from entrance station observa-
tions, estimates of the number of arriving visitors were generated. 

Next, simulation models replicated the distribution of visitors at recreation sites. Using
observations of the behavior of and routes taken by visitors, the conditions of indicators of
quality were estimated by simulation models. In the case of HHD, PAOT values on the dam
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Figure 6. Photographic simulations and visitor-based accept-
ability curve for Hetch Hetchy PAOT.
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for various levels of vehicle arrivals were estimated. For HHT, the numbers of encounters
among hiking groups along the trail beyond the dam, between X2 and X3, were estimated. 

The simulation and regression models described above were used to estimate the expe-
riential conditions (PAOT and encounters) at Hetch Hetchy based on the number of visitors
delivered by the park’s transportation system. But are these conditions acceptable or unac-
ceptable? This question was evaluated, from the perspective of visitors, with visitor surveys
and standards of quality. For HHD, visitors were presented with a series of photographs
depicting a range of PAOT levels, representative samples of which are shown in Figure 6.
Based on respondent ratings of the acceptability of these photographs, an acceptability curve
was constructed (Figure 6) that facilitates evaluation of the PAOT conditions estimated by
the simulation and regression models. For example, if simulation modeling estimated that 15
PAOT were at the HHD site based on the number of vehicles that arrive via the road to Hetch
Hetchy, then that level of transportation system access and visitor use is considered by visi-
tors, on average, as being highly acceptable. This is suggested by the acceptability curve in
Figure 6. However, if additional vehicles arrived before any departed and 45 PAOT were
estimated to be at the site, then conditions would be, according to aggregated and averaged
visitor evaluations, unacceptable (Figure 6). By comparing estimates of indicator conditions



to the standards of quality formulated from visitor surveys, the performance of the park’s
transportation system and its influence on experiential quality can be evaluated. This, in
turn, can help inform decisions about the crowding-related capacity of Hetch Hetchy.

Discussion
The research presented here addresses one of the primary connections between transporta-
tion and recreation: the role of transportation systems as a determinant of recreation use. In
shaping where visitors go in parks and when they go there, visitation and crowding at recre-
ation sites can be understood as a function of the transportation systems and facilities that
provide access to the sites. The approach used in this study represents this connection in
conceptual and methodological models that combine monitoring, simulation, and visitor
surveys. 

Like many national parks, much of Yosemite’s visitor use is centered about its trans-
portation system, especially its roads. Typical visits to Yosemite begin with arrival to the park
via one of its five highway entrances, parking personal vehicles or alighting from buses at
recreation sites, then proceeding, often not very far from the roads, to experiential destina-
tions such as overlooks, beaches, or interpretive features. Within such patterns, there is an
inherent relationship between the number of vehicles on park roads and the volume and tim-
ing of visitor use at recreation sites (Manning et al. 2003; Lawson et al. 2009). The concep-
tual and methodological models used in this research reflect and empirically document these
patterns. First, counts of visitors arriving at recreations sites are generated from observation
and statistical estimation. Then, simulation models replicate the distribution of visitors
throughout recreation sites, estimating corresponding experiential conditions, in terms of
indicator variables. Finally, these experiential conditions are evaluated against standards of
quality formulated with the help of visitor surveys. This process of monitoring and evalua-
tion helps inform adaptive management of recreation use as it is determined by the park’s
transportation network. 

This integrated program of research provides park managers and scientists with two
types of systematically connected information to support decision-making: descriptive and
evaluative. The descriptive information characterizes what use is occurring. The evaluative
component informs management about visitors’ perceptions of the amount of use that ought
to be occurring. In counting visitor arrivals and estimating experiential conditions through-
out recreation sites and at destinations, visitor use is described. These levels are then evalu-
ated by visitors using surveys and photo simulations or narrative descriptions. When these
methods are joined, the extent and distribution of current use can be described and its
impact on experiential quality, in terms of visitor crowding, can be evaluated. By both
describing and evaluating visitor use, the conceptual and methodological models lay a foun-
dation for research to support integrated transportation and recreation carrying capacity
management.

While the joining of descriptive and evaluative information establishes a foundation for
carrying capacity research and management, simulations render this approach flexible and
proactive. Flexibility and proactivity allow managers to explore a diversity of alternative and
potential future scenarios, assessing their predicted impacts on carrying capacity and recre-
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ational quality. This study employs two types of simulations: visual simulations of indicators
of quality to depict a range of experiential conditions and simulation models of visitor distri-
bution within recreation sites. Visual simulations of indicators of quality promote flexibility
in carrying capacity research and management by representing visitor-use indicator condi-
tions not directly experienced by visitors, including levels of use less than or in excess of cur-
rent use. Presenting survey respondents with visual and narrative simulations of indicator
variables rather than asking them to simply evaluate the conditions they experienced, allows
for a full range of use levels, including potential future levels, to be evaluated. This frees man-
agers and researchers from assessing visitors’ perceptions of experiential quality and based
only on current conditions (Manning et al. 1996; Manning and Krumkowski 2011). 

The study’s other simulated component, simulation models of visitor distributions,
enables a proactive, experimental approach to carrying capacity management and integration
of transportation and recreation experiential quality. In essence, simulation models are virtu-
al replicas of the transportation systems, recreation sites, and experiential destinations.
These models can be configured to simulate alternative visitor arrival and distribution pat-
terns, estimating the quality of recreation experiences given different transportation systems
and management regimes (Cole 2005). This ability allows park managers to experiment with
actions in model space rather than on-the-ground, helping to foresee and mitigate the poten-
tial political, ecological and economic costs inherent in carrying capacity management (Law -
son et al 2009; Manning et al 2003). Indeed, management actions can be investigated before
they are necessarily needed, transforming a traditionally reactive approach to a more proac-
tive one (Lawson et al. 2003). By facilitating examination of alternative and future scenarios
of use and action, simulations, both simulated indicators of quality and simulation models of
visitor distribution, add flexibility and proactivity to the integration of transportation and
recreation management.

In building conceptual and analytical linkages between transportation and recreation,
this research measures visitor-based crowding standards of quality and monitors crowding-
related indicators of quality as a function of transportation system. Thus, this work informs
recreation carrying capacity and visitor use management in transportation-based terms. The
power of this research approach is not fully realized, however, until the information it pro-
vides is applied in management action. Management action in response to threatened or vio-
lated standards is explicit in and essential to adaptive visitor-use management. Through its
influence as a determinant of experiential quality, transportation can be an important and
useful tool for managing recreation carrying capacity. 

When considering how to manage transportation in support of high-quality recreation
experiences, basic strategies include increasing or decreasing the supply of and demand for
recreation resources or altering visitors’ behavior and the recreation settings they use (Man -
ning 2011). These strategies are not exclusive. Indeed, most effective management programs
seek to enact complimentary strategies. At a recreation site level, if carrying capacities are
reached and standards of quality violated, alterations in the transportation system infrastruc-
ture and operation can serve to reduce demand and change visitor behavior. Examples of this
can include reducing the number of vehicle parking spaces proximate to recreation sites or
reducing the frequency and capacity of shuttle buses serving the site. Such reductions can be
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complimented with information and education and transit services that direct and transport
visitors to relatively little-used sites that may have an excess of visitor capacity, expanding
management from a site-specific to a parkwide level. Such redirection must be done with
sensitivity to the character and quality of experience unique to each site, ensuring that a
range of recreation opportunities is maintained rather than homogenized. Beyond providing
information to redirect visitors, informing them about what social conditions they may expe-
rience upon arrival at recreation sites may help to alter their expectations so that visitors
desiring quieter or more social experiences can plan accordingly.

At Yosemite, as with many national parks, transportation and recreation are inherently
connected. A primary connection is the direct influence transportation systems have on the
spatial and temporal patterns of visitor use, and subsequently experiential quality, at the
recreation sites they serve. Recognizing this connection, transportation and recreation can
be integrated for both research and management of visitor carrying capacity and related
issues. Conceptualizing the arrival of visitors to recreation sites from the transportation sys-
tem as the origin of an analytical process, a program of monitoring, simulation, and survey-
ing can observe, estimate, and evaluate experiential quality at recreation sites in terms of
transportation system facilities and operations. Ultimately, this research approach can help
inform park managers’ judgments about visitor carrying capacities for recreation sites and
the effects existing and alternative transportation systems may have on the quality of recre-
ation experiences.
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Transportation, Recreation, and Capacities 
in Yosemite National Park

Doug Whittaker, Bo Shelby, Bret Meldrum, Henrietta DeGroot, 
and James Bacon 

Peak-season visitors to Yosemite Valley know first-hand that use levels can affect the
quality of their experiences in the park. The sheer volumes of vehicles and people sometimes
produce long lines at entrance gates, traffic jams at intersections, full parking lots, and con-
gested trails or viewpoints. These problems have been challenging the park’s infrastructure
and operational staff for decades, but more frequently in recent years (White et al. 2012). A
2011 study of mid-summer river users in Yosemite Valley also helps quantify the general
problem: 82% report feeling some degree of crowding during their visits (Whittaker and
Shelby 2012). Meta-analyses of the hundreds of studies using this same measure suggest that
recreation settings with crowding levels above 65% are probably “over capacity,” and those
above 80% may be “greatly over capacity” (Shelby et al. 1989; Vaske and Shelby 2008). 

More detailed information shows that Yosemite visitors feel more crowded while using
the park’s transportation system than when participating in other activities. The percentage
of those feeling crowded was highest while engaged in driving roads (90%), finding parking
(88%), or riding free shuttles (83%), followed by hiking or biking on trails (68%). In contrast,
crowding ratings were considerably lower for river-based activities, such as boating (60%),
relaxing (54%), or swimming (45%). These are considered to be in “high normal” (50–65%)
or “low normal” (35–50%) ranges (Shelby et al. 1989). 

These general crowding ratings by themselves are insufficient to determine capacities,
but they provide perspective in relation to other studies, allow comparisons among areas
within Yosemite, and show that transportation conditions affect overall perceptions, as antic-
ipated by the conceptual model developed in Meldrum and DeGroot (this volume). As the
park addresses capacities and other management actions in Yosemite Valley, the transporta-
tion system is a key component of high-quality visitor experiences as well as a primary mech-
anism for managing use and impacts. 

Previous papers in this issue have described the conceptual foundation, objectives,
methods, and findings of Yosemite’s Integrated Transportation and Capacity Assessment



(ITCA) program (Meldrum and DeGroot), which addresses a range of transportation
(White et al.) and attraction site impacts (Reigner et al.). This information is being used to
develop different potential futures (including capacities) for the Merced River Plan (MRP).
The Merced is a designated national wild and scenic river, which includes segments in the
park’s wilderness as well as the iconic Yosemite Valley. The MRP is the primary planning ini-
tiative that will guide transportation, development, and capacity decisions in these areas. 

This paper briefly reviews the process used to develop capacities, and describes how
ITCA information helped develop plan alternatives that represent tradeoffs between trans-
portation infrastructure, visitor numbers, and the conditions that affect visitor experiences.
We conclude with considerations for integrating transportation and capacity programs into
planning processes, some of which are further illustrated by short sidebars with specific
information from the MRP. Because the draft MRP and its environmental impact statement
have not been released as this publication goes to press, information in the sidebars are pre-
liminary capacities or conceptual alternatives presented to the public during earlier planning
steps (NPS 2012a, 2012b). 

Addressing capacity in the Merced River Plan
The Wild and Scenic Rivers Act (WSRA) provides the most recent impetus for addressing
capacity in Yosemite. The act requires agencies to prepare comprehensive management
plans to protect and enhance a river’s “outstandingly remarkable values” by “addressing
resource protection, development of lands and facilities, user capacities, and other manage-
ment practices” (WSRA, section 3(d)(1)). Capacities specify the kinds and amounts of use
the river corridor can sustain without causing unacceptable impacts to those values (Depart -
ments of Interior and Agriculture 1982). Consistent with recent literature (Whittaker et al.
2011), user capacities are numbers on a use-level scale that have units of use, timing, and
location components, such as people per hour hiking along the Mist Trail or vehicles per day
in Yosemite Valley. 

After more than a decade of legal challenges, NPS is developing a third plan for the Mer -
ced River. The decision-making process is guided by the National Environmental Policy Act
(NEPA). which requires NPS to describe the current situation (the “affected environment”
and “no action alternative”), develop a “reasonable range” of alternatives, analyze their envi-
ronmental consequences, and choose a preferred alternative while involving the public
throughout the process. 

Capacities are one component of “management prescriptions” developed for each alter-
native. These prescriptions describe management objectives, quantitatively define standards
of natural resource health or experiential quality, and show how management actions (in -
cluding capacities) will achieve those objectives (Haas 2003; Whittaker et al. 2011). Specific
steps follow from several well-established resource and visitor-use frameworks (Brown et al.
1978; Stankey et al. 1985; Shelby and Heberlein 1986; Graefe et al. 1990; and Manning
2001, 2004). Applied to wild and scenic rivers, they include: 

• Describe “outstandingly remarkable” river values to be protected;
• Identify indicators to represent desired conditions; 
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• Identify management standards for each indicator to define when impacts become unac-
ceptable; 

• Analyze relationships among use levels, impacts, and potential management actions; and 
• Organize management actions and related capacities into a reasonable range of alterna-

tives that are logically consistent and define alternative ways to protect river values, each
with inherent tradeoffs. 

The process is designed to clarify how use levels affect conditions, given assumptions
about the transportation and overnight accommodation infrastructure, amount of visitor reg-
ulation, and site management or “hardening.” It also included analyses of how different use
measures are related to each other, thus addressing use and impacts at different spatial or
temporal scales. This is an iterative process that included some adjustments after revisiting
earlier steps. Alternatives were designed to have different capacities, which work with other
management actions to protect or enhance river values. 

ITCA information helped structure decision-making and clarify tradeoffs 
Use and development in Yosemite’s Merced River Corridor are multifaceted, and develop-
ing capacities for the area is similarly complex. Resource conditions, capacities, and infra-
structure are parts of a three-way tradeoff system, and ITCA information shows how chang-
ing one has implications for the others. User capacities in different alternatives show how
higher and lower amounts of use fit with infrastructure and other management actions to
produce different resource conditions, protecting river values in different ways. These rep-
resent choices about the kind of place the Merced River corridor will be and the visitor expe-
riences it will offer (as required by NEPA), while at the same time protecting river values (as
required by WSRA). 

Transportation and capacity-focused analysis identified information needs, required
explicit evaluative information and decisions, and “solved for” (1) conditions, (2) capacities,
or (3) infrastructure when the other two were identified. In the Merced River planning
process, ITCA-based analysis specifically helped:

• Focus attention on specific, measurable indicator variables for transportation and recre-
ation experience conditions (e.g., travel times on key road segments, the availability of
parking, and densities at specific recreation attraction sites such as falls viewpoints, hik-
ing trails, and beaches). 

• Provide evaluative information from visitor studies about specific transportation and
experiential conditions (preferred and acceptable travel times or use densities), includ-
ing those higher than current use levels as illustrated through photo simulations (Reig -
ner et al., this volume; White et al., this volume; Whittaker and Shelby 2012). 

• Encourage “calibration” to standardized use-level measures. Capacity analysis requires
specific use-level metrics (units, location, and timing), which helps agencies and stake-
holders stay on the same page when describing use and the conditions it creates. Prior
to the most recent analyses, park staff and stakeholders often talked past each other by
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using different use-level descriptors (e.g. people vs. vehicles, different counting loca-
tions, or aggregating by time periods as different as days, months, or years). 

• Describe relationships between multiple-use and impact metrics (and provide assump-
tions that allow “translations” between related variables). It is important to understand
all the metrics in a chain of variables: at-one-time densities at a site (via photo simula-
tions), daily use levels at the site, overall daily use levels in the valley, and overall daily
use levels in the park. The goal, as Einstein once advised, is the “simplest model possi-
ble, but not simpler.” The planning process requires ITCA research and monitoring
information to “connect the dots” and clarify the source of information or assumptions. 

• Specify “sideboards” on the range of transportation and capacity actions to analyze.
Alternative development can be overwhelming if infrastructure and capacity choices are
unbounded. There are always historical, physical, legal, administrative, budget, and
political constraints during decision-making, but it can be challenging for agencies to
identify them. Because capacity analyses require specific input for these variables, deci-
sion-makers are encouraged to explicitly decide what is or is not “on the table” and
within the “reasonable range.” 

• Identify specific model input. Transportation and capacity models are relentless in re -
quiring specific information. The models require NPS to specify circulation patterns,
number and type of road intersections, parking supply, people per vehicle, numbers of
day and overnight visitors, and numbers of residents and commuters. 

• Vary conditions, capacities, or infrastructure in the analyses. In general, modeling sce-
narios for Yosemite Valley set infrastructure and use levels to provide output about re -
sulting transportation conditions. However, one early model determined which use level
would allow existing infrastructure to provide “acceptable” transportation conditions,
and another estimated the highest use levels that would provide acceptable conditions
if infrastructure were improved. 

Transportation modeling was an integral part of the capacity analysis, and each alterna-
tive assessed how levels of vehicle use (associated with overnight accommodation and day-
use parking decisions) would affect traffic circulation (Byrne et al. 2011; Chase et al. 2012).
Modeling also explored relationships between circulation and infrastructure choices such as
pedestrian underpasses, intersection improvements, and additional parking. Understanding
relationships between use and impacts to river values (see Box 1) helped shape infrastruc-
ture choices in the alternatives. 

Considerations for future capacity efforts 
As ITCA information has been integrated into decision-making for the MRP, several consid-
erations have emerged for developing capacities in similar high-use parks and resource areas.
Sidebars illustrate several of these ideas with ITCA information or ITCA-based standards,
capacities, or management actions in the MRP.

Focus on indicators for the most salient impacts. Indicators seldom represent all objec-
tives and desired conditions. In Yosemite, attention has focused on travel time on specific



Box 1. Capacities in the Merced River corridor above Nevada Falls

The outstandingly remarkable value in this segment is river-related recreation in an icon-
ic High Sierra setting. The river features “opportunities for primitive and unconfined
recreation, self-reliance, and solitude which are intimately tied to the corridor’s wilder-
ness character.” The most capacity-sensitive indicator focuses on trail encounters per
hour, a salient visitor experience metric studied in many higher-use wilderness areas
(Cole and Hall 2008; Broom and Hall 2010). Both overnight and day visitors contribute
to trail use in the segment, requiring research to assess how existing overnight wilderness
zone capacities and trailhead quotas affect trail encounters. Relationships between over-
all trail use levels and encounters appear to be direct and linear, with lower use and
encounters on trail segments farther from trailheads and developed areas (NPS
2009–2011). Standards vary from one to four group encounters per hour across different
trail segments and alternatives. 

Overnight use in the segment is managed by an existing permit system developed
through earlier travel pattern and ecological impact studies (van Wagtendonk,1986),
updated with a more recent travel pattern assessment (Van Kirk et al. 2011) and expert
judgment. The current system manages overnight use in backcountry zones. This use
comes from six different trailheads with hiker-per-day quotas ranging from 10 to 50 for a
total of 170 people per day. Some alternatives in the MRP reduce these quotas to reduce
trail encounters and the people camping in areas such as Little Yosemite Valley (LYV). 

The major user capacity tradeoffs in the segment are between use (access), infra-
structure (at LYV), and social conditions (encounters on trails and at camps). The size of
the designated campsites at LYV affects the levels and timing of use on trail segments. In
the higher-use alternatives, encounter levels in one trail segment are twice those in lower-
use alternatives. The higher-use alternatives also maintain LYV and Lake Merced High
Sierra Camp (HSC) at levels similar to recent management; this requires more infrastruc-
ture (LYV toilet, HSC facilities), produces higher encounter rates with other users and
stock trips, and reduces wilderness character components such as opportunities for soli-
tude. 
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high use road segments in East Yosemite Valley, parking availability at specific parking lots
(particularly the day use lots), and densities of people at specific “indicator sites” such as
Vernal Falls, Yosemite Falls, Bridalveil Falls, high use beaches, or the East Valley boating seg-
ment. These are the “hot spots” where most crowding and congestion occurs and experi-
ences may be degraded. Likewise, attention is focused on the highest use times of the year
(the summer season from Memorial Day through Labor Day), assuming that if these areas are
managed to acceptable levels, lower densities and impacts (and thus higher quality experi-
ences) will be available at other locations and times. 

Pay attention to the scale and number of capacities. Some people refer to “the capac-
ity” of an area, but multifaceted areas like Yosemite Valley actually have several. Agencies or
stakeholders may focus on the number of visitors in the entire area over the course of a day,



but developing capacities for smaller areas or shorter times also may be important to protect
experiences or values. This requires appropriate “boundaries” or scales for capacities, as
well as appropriate use-level units (Whittaker et al. 2011). There are additional challenges in
combining capacities and deciding which ones to manage.

The capacity of a hotel resort is a useful analogy. There is an overarching capacity (total
guests) that can stay at a resort, but there are also capacities for the dining room, exercise
facility, pool, or parking lot. The total number of guests is probably measured in groups
(rooms) per night with certain assumptions about people per room, but the capacity for the
dining room is independent of the overall capacity, with a different metric (people at one
time) and allocation system (reservations for dinner are distinct from reservations for a
room). 

Capacities are designed to control impacts, so empirical relationships are important. For
example, ITCA data show “vehicles per day in the valley” are directly related to intersection
congestion impacts (circulation), parking availability, and densities at popular day-use attrac-
tions (e.g., Yosemite Falls, Bridalveil Falls). But “vehicles per day in the valley” have lower
correlations with on-river boating, so addressing those impacts may require a sub-capacity
for commercial or private boating use (see Box 2). 

Analyze use–impact relationships within a reasonable range. Agencies have the most
information about existing conditions, particularly across a season or on “typical” days in the
primary use season. But without robust monitoring, there may be less information about
peak days, or the relationships between use and impacts through a range of relevant use lev-
els. Monitoring also may not predict how impacts increase if use rises beyond current levels.

Similarly, it is important to collect evaluative information about use levels that are high-
er and lower than the current situation. The ITCA photo simulation technique is particular-
ly effective for exploring evaluations of higher use levels that have not yet occurred, although
care should be exercised to avoid asking about unrealistically high levels. The goal is careful
assessment of the reasonable range that will be considered during planning. 

Evaluative or descriptive information for use levels above those directly observed should
be interpreted cautiously. There is greater uncertainty about evaluations of conditions that
have never occurred, or in extrapolating from existing use–condition relationships. The
effects of more use for transportation conditions may be particularly challenging to model at
these higher levels because they include probabilistic but variable circulation “friction” (e.g.,
from random pedestrian crossings, wildlife sightings). In addition, specific locations of new
transportation infrastructure (e.g., roads, intersections, and especially parking lots) may
affect specific densities at attractions that are hard to predict. ITCA descriptive research was
conducted assuming existing infrastructure and taking advantage of variable use levels
through a study season. But if parking lots or circulation patterns are changed, these assump-
tions need to be reconsidered. 

Consider other management actions (mitigation). Analyses that account for infrastruc-
ture changes (e.g., new pedestrian underpasses, new multi-use trails, and improved intersec-
tions) or other management actions (split rail fencing, boardwalks/trails, and education/
enforcement programs that funnel pedestrian use away from sensitive areas) are critical.
ITCA analysis is most helpful when it allows decision-makers to explore “what if ” scenarios
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Box 2. Attraction site densities and capacities in Yosemite Valley

The primary indicators selected to represent social conditions in Yosemite Valley were
densities at or on the way to attractions (e.g., beaches, boating, the trail to Vernal Falls,
viewing areas at Yosemite and Bridalveil Falls). The focus on attraction site densities fol-
lowed from research in many frontcountry settings (Manning 2009), and is the higher-
density analogue of encounters in backcountry settings. Information about these indica-
tors came from ITCA studies at popular high-use sites (Manning et al. 1998; Manning et
al. 1999; Manning et al. 2003; Lawson et al. 2009), plus research on shore and boating
use in East Yosemite Valley (Whittaker and Shelby 2012). All densities in these studies
can be translated into people at one time (PAOT), people per viewscape (PPV), or boats
at one time (BAOT) in a specific photo, as evaluated in the studies. They can also be
translated into daily use in an area (with assumptions about the size of the photo polygon,
use in the larger attraction site area, and temporal distributions through a typical peak-
season day). 

Standards for these density indictors vary by type of site and alternative. Higher-use
sites and alternatives have higher-density standards, and range from 35 to 70 square feet
per person at higher-use areas (e.g., the trail to Vernal Falls, several popular trails in East
Yosemite Valley) and 80 to 140 square feet per person on lower-density trails in the West
Yosemite Valley. Higher-use beaches ranged from 5 to 20 linear feet of waterfront per per-
son, while lower-use beaches were set at 20 linear feet per person for all alternatives.
Boating standards range from one to nine boats per viewshed (about 400 feet). In all
cases, standards are “better” than current visitors say “they will accept” or “NPS to
allow,” while more stringent standards (for lower-use sites or alternatives) are closer to
visitors’ preference evaluations. 

Relationships between use and densities at these sites were generally direct, linear,
and moderately strong. Explained variance (R2) between the number of vehicles arriving
in East Yosemite Valley per day (and daily use at these attractions) was higher for iconic
roadside attractions (e.g., 0.81 for Bridalveil Falls and 0.64 for Yosemite Falls) than for
sites farther from the road (e.g., Vernal Falls; 0.12 and 0.24 in different years) or that
require more time (e.g., river rafting; 0.11). These relationships also vary in different
years, possibly due to weather and flow conditions. For example, in high-water years the
waterfalls are more spectacular and attract a greater proportion of day use, while in lower-
water years visitors are more likely to spread out and this reduces congestion at particu-
lar sites. 

Differences in use–impact relationships and standards make setting overall capacities
more challenging for Yosemite Valley than a simpler area such as Hetch Hetchy, which
has a single access road, very strong use–condition relationships, and simpler standards
(Reigner et al., this volume). In the valley, decision-makers need to consider several
attractions, each responding differently to use and having different standards. 

An analogy here is the difference between a simple boom box (with just volume, tre-
ble, and bass controls) and a professional sound system with dozens of slider controls. It
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across a full range of actions, as demanded in multi-dimensional planning efforts. Trade-offs
can be best understood through multiple model iterations, with systematic variation of key
infrastructure, use, and condition variables. In some cases, mitigation actions essentially
solve a capacity-related impact (see Box 3); in others, they trade off different capacities and
levels of infrastructure. Yosemite ITCA transportation analyses, for example, showed how
“fixing” parking or intersection congestion alone was destined to fail. More parking without
intersection improvement, or redesigned intersections without commensurate parking, were
both recipes for exponentially increasing traffic queues and travel times. 

Focus on “limiting factor” indicators. Capacity experts have long-recognized that not all
impacts are related to use in the same way, and some conditions become unacceptable at
lower use than others (see discussion in Box 2). When setting a capacity, the focus is on the
standard that is violated first as use rises because it is the most sensitive, even if that indica-
tor may not be the most important (Whittaker et al. 2011). While some of the key transporta-
tion conditions appear to “break down” at similar use levels, standards for the experiential
indicators at different attraction areas would be violated at very different use levels.

The most obvious differences are at Bridalveil and Yosemite Falls. Bridalveil has a small-
er trail system, narrower trails, and a cul-de-sac viewing area, compared with the wider,
longer, loop trail system at Yosemite Falls. It is not surprising that users’ evaluations of
acceptable densities at Bridalveil are exceeded at lower use levels at these two sites. The
questions for decision-makers are whether (1) Bridalveil should be the “limiting factor”
(which would require a lower overall capacity for the valley); (2) a Bridalveil redesign can
reduce site densities to acceptable levels by redistributing use temporally or spatially; or (3)
conditions at Bridalveil should be allowed to exceed current users’ acceptability evaluations
(thereby establishing a new higher-density standard). 

Be proactive. Capacities can be most easily implemented before impacts become unac-
ceptable, change becomes irreversible, or the public becomes accustomed to high use levels
(Whittaker et al 2011). Managers should indicate which management actions they will
employ if parts of the management prescription are violated, particularly if direct use limits
are contemplated, so stakeholders can prepare for them. Restrictions or allocations may be

is easier to make decisions about the right level of use for Hetch Hetchy, just as it is easi-
er to “mix” the sound from a boom box. When you move to the more complicated situa-
tion in the valley, there are more variables in play and more judgments to make. ITCA
information has helped inform those choices and clarify the conditions provided with
higher and lower use. 

Primary user capacity tradeoffs in Yosemite Valley are between the amount of use,
infrastructure (especially lodging, campground, and day-use parking lots) and social con-
ditions (densities at attraction sites, roadway travel times, and parking availability). In the
lower-use alternatives, densities at attractions are closer to “preference” evaluations than
“acceptability” evaluations. Higher-use alternatives allow more access, but conditions are
less desirable at some sites, though still within the acceptable range identified in ITCA
studies.
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Box 3. Meadow conditions and capacities in Yosemite Valley 

An example biological indicator shows that many visitor impacts can be controlled by
mitigation actions. Meadow function and health were assessed by a “fragmentation
index,” the percent of a meadow in its five largest patches. The measure is sensitive to the
size of intact areas and the amount of informal trails, and indicates impacts related to
meadow hydrology, soil moisture, non-native species, habitat quality, and barriers to
small mammals. Although research has documented visitor-related resource impacts in
meadows, data and experience in Yosemite showed that fragmentation or other measures
of meadow condition were related to type and location of use rather than specific
amounts of use. As a result, the focus shifted to other management actions that address
those impacts.  

Meadow fragmentation standards were the same for all alternatives. Alternatives with
different capacities thus required different levels of infrastructure (boardwalks, trails, and
split rail fencing) to control the location and type of use. This addresses the impact prob-
lem by changing the impactful behavior rather than the amount of use so the meadow
condition is no longer a limiting factor for capacity. New roadway designs remove most
roadside parking in all alternatives, and trails/fencing are used to control impacts from
increased use and development (e.g., new or expanded campgrounds) in two higher-use
alternatives. The success of such approaches has been demonstrated at Stoneman
Meadow, where fragmentation scores improved from 40% in 1978 to 99% in 2011 as a
result of developing a single boardwalk trail, even though annual park use rose more than
50% during the same period. Monitoring will continue to assess meadow condition, use
levels, and visitor compliance with formal trails and protective barriers in order to better
understand relationships between these variables. 
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more readily accepted by users or stakeholders if they are prescribed before they need to be
implemented. Management actions, including capacities, should be set so that impacts slow
before they have “crossed the line.”

ITCA modeling in Yosemite shows that this is particularly important for transportation
conditions, which deteriorate quickly once a tipping point has been reached. With existing
infrastructure in the eastern part of the valley, there are several major bottlenecks. In some
cases congestion is a function of lack of parking (vehicles clogging the roads in search of
spaces), but in others it is caused by intersections or on-grade pedestrian crossings that can-
not handle the volume of use. As these bottlenecks approach and exceed their design capac-
ity, conditions such as travel times, queue lengths, and vehicles per road viewscape “go expo-
nential” (increase at a dramatically increasing rate). Anecdotal accounts of traffic gridlock
from 2011 suggest modeling may actually underestimate travel times, queue lengths, and
other transportation conditions, so it is important to be conservative in choosing capacities
to avoid reaching a tipping point (see Box 4). 

Vary standards or mitigation across alternatives. Transportation and experiential mod-
els allow decision-makers to illustrate the tradeoffs of different infrastructure, use levels, and



Box 4. Transportation conditions and capacities in Yosemite Valley

Two frequent questions from visitors are: “How long will it take to get there?” and “Will
parking be available?” Many visitors are acutely aware that congestion can affect their
ability to experience the Yosemite Valley, and NPS developed two ITCA-based indicators
to address transportation system performance. 

Parking availability compares the number of accumulated vehicles with parking
supply (number of spaces). In different alternatives, parking supply was constrained by
restoration initiatives, the removal or repurposing of existing facilities, and the space
occupied by camping and lodging complexes (which also varied across alternatives).
Modeling then analyzed how day use would occupy the remaining available spaces,
applying assumptions about arrival and parking duration times, and about the proportion
of spaces that would be paved and striped, actively managed by parking staff, or could be
utilized efficiently at one time. Urban planners assume 85% maximum occupancy so driv-
ers can find, enter, or leave spaces without creating bottlenecks; in Yosemite’s generally
larger lots, planners applied a 90% standard. East Yosemite Valley currently has about
5,000 parking spaces, with 4,000 available to visitors; modeling explored a range from
about 4,000 to 6,500 spaces (3,000 to 5,550 for visitors). 

Travel time measures how long it takes to drive from Curry Village to Yosemite Vil -
lage parking and indicates circulation efficiency. It is a function of the number of vehicles,
the amount of space on roadways, the number of intersections of different types, and the
amount of “friction” caused by pedestrian crossings or vehicles blocking the roadway as
they enter or leave parking. Although visitors appear more sensitive to vehicles per view-
shed (VPV) than travel times (White et al., this volume), modeling and observations from
recent high-use days show that congested roadways can cause unacceptable travel times,
intersection queues, or constrain emergency vehicle access. Alternatives ensure travel
times do not reach these dysfunctional levels by increasing infrastructure in higher-use
alternatives (e.g., adding up to three roundabouts and two sub-surface pedestrian cross-
ings, while substantially reducing roadside parking that encroaches on circulation).
Alternatives also include congestion mitigation, such as traffic operations programs to
direct parking and or improve intersection efficiency, enhanced traffic information (redi-
recting use from congested areas on high-use days), and incentives for visitors to use tran-
sit options from gateway communities. Transit systems may help accommodate increas-
ing visitation even when parking and circulation-based capacities are reached, assuming
visitation levels are high enough to justify system costs.

If monitoring shows vehicle use levels still exceed parking or travel time standards,
alternatives include on-site day use traffic restrictions (a “shunt” that delays or redirects
traffic away from the East Valley) or a day use parking permit system (with potential reser-
vation and onsite components). The full day use parking permit system would only be
implemented if capacities or standards have required use of the shunt for more than 14
days per year for two consecutive years. 
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conditions. Differing alternatives highlight these tradeoffs through varying capacities, infra-
structure, and transportation or experiential standards. For some indicators, standards may
not vary across alternatives—these are situations where there is broad agreement about
acceptable conditions and the park will not consider a less protected state (see Box 3). But
in other cases there may more diverse opinion about acceptable standards, and the alterna-
tives can highlight different choices (see Box 2). A more protective standard may allow less
use, while a less protective standard may allow more.

When standards do not vary across alternatives, the other choice is to vary mitigation.
As discussed in the Bridalveil Falls example, NPS may choose to manage for current visitors’
acceptability evaluations across several alternatives, but vary the redesign features to allow
higher use while keeping the same densities. 

Develop data describing simple use–impact relationships. The conceptual model de -
scribed in Meldrum and DeGroot (this volume) emphasizes the complex nature of trans-
portation and capacity relationships, and the ITCA research and monitoring program col-
lected evaluative information for multiple sites and developed sophisticated simulations with
several spatial and temporal variables. This makes sense for a park with considerable
research and monitoring resources, not to mention the contentiousness associated with years
of litigation. But other parks have less capability, which encourages simpler observation-
based relationships and logical calculations based on stated assumptions.

Regardless of the resources available, simpler and easier-to-explain relationships are
often more useful than sophisticated analyses that can be opaque to some decision-makers
or stakeholders. For example, ITCA analyses that involve several “translations” between
density evaluations (via photos) and use-level metrics at different geographic or temporal
scales require more assumptions and effort to understand, and they have greater margins of
error as they model use levels further from current levels. Although complex modeling has
its place, we often wished for more straightforward data that could have been collected at the
same time as other ITCA information, and analyzed more simply. 

Conclusion
Researchers have long advocated separating descriptive and evaluative information in capac-
ity decision-making (Shelby and Heberlein 1986; Manning 2007). The descriptive compo-
nent is often less complex and controversial, requiring mostly technical information about
how the system works. In contrast, the evaluative component is usually more contentious,
because stakeholders have different value judgments about the type of experience to be pro-
vided or how much impact is acceptable. In Yosemite however, both were challenging
because of the complexity of resources, development, uses, and users. The ITCA research,
planning, and monitoring programs recognize this in both concept (Meldrum and DeGroot,
this volume) and practice (White et al., this volume; Reigner et al., this volume; Chase et al.
2012; Whittaker and Shelby 2012). As applied in the MRP process, ITCA information
helps clarify the complex tradeoffs involved in choices about use, infrastructure, and the con-
ditions that will be provided. This allows a more clear discussion of the kind of place stake-
holders want Yosemite to be. 
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Getting There: Yosemite and the Politics of
Transportation Planning in the National Parks

Christopher E. Johnson

Yosemite is, in many respects, the prototypical national park. It was the nation’s first
park devoted to the preservation of undeveloped land for public recreation and reflection. It
is also where the National Park Service, since its inception in 1916, has grappled most
intensely with the challenges of preserving nature for the benefit of a public accustomed to
experiencing nature from their cars. Over time, higher levels of visitor use stemming from the
growth of San Francisco, rising affluence, increasing automobile ownership, and the Park
Service’s own road-building and promotional efforts threatened to overwhelm the scenic
landscapes the park was meant to protect. Critiques of the Park Service’s accommodation of
car-based tourism began to take shape as early as the 1920s, reaching a crescendo during the
1960s and 1970s with the rise of the wilderness movement. Facing criticism from some of
their oldest allies in conservation, including the Sierra Club, administrators and planners at
the national and park levels struggled to adapt transportation policies to evolving and
increasingly contested cultural conceptions of a quality national park experience.

While always contentious, transportation planning became even more complex in the
latter 20th century. The passage of the National Environmental Policy Act (NEPA) in 1969
and the suite of preservation legislation that accompanied it gave an increasingly active pub-
lic a direct say in management decisions. Since then, the Park Service has faced scrutiny from
environmentalists, concessionaires, local communities, recreation groups, historic preserva-
tionists, Native tribes, and others in the development and implementation of new visitor
management policies for Yosemite. Although planners have devised creative strategies for
anticipating, soliciting, and incorporating public responses, the costs and time commitments
of preparing the required environmental impact statements and responding to public com-
ments have resulted in a series of drawn-out battles among groups of people who, while gen-
erally sharing an interest in protecting the park for future generations, have continued to dis-
agree over specifics. 

The essays in this edition of The George Wright Forum outline a new strategy which
planners in Yosemite have developed in response to the more complex politics of the pres-
ent era. In part, the philosophy behind the Integrated Transportation and Capacity Assess -
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ment (ITCA) project reflects the experience of over 140 years of transportation and recre-
ation planning in Yosemite. It derives from a basic recognition that how people get to and
move through the park affects the quality of their experiences and the condition of park
resources. ITCA also represents a move towards a more integrated, quantifiable, and legally
defensible approach to capacity assessment and visitor management. It makes use of new
computer modeling techniques to evaluate the relationships between transportation, visitor
experience, and resource quality at different scales. If successful in breaking the political
(and literal) gridlock in Yosemite, ITCA could provide a model for park planning system-
wide. 

Transportation and the politics of management
For most Americans in the late 19th century, the Yosemite Valley might as well have been
located beyond the ends of the earth. Following Congress’s 1864 decision to grant the valley
to the state of California, only the wealthiest Americans had the time and finances to actual-
ly see it with their own eyes. The completion of the transcontinental railroad in 1869 signif-
icantly eased travel to the Pacific Coast, but tickets were pricey and the trip from New York
to San Francisco took several days.1 From Stockton to Coulterville, travelers endured a
dusty, bone-jarring stagecoach journey before climbing onto a horse for the final 37-hour leg.
By the time they arrived, many were too exhausted and homesick to enjoy the sights. “As we
creep heartsick to bed,” wrote one visitor in 1870, “we can think of nothing but—the Yo
Semite Fall, the Bridal Veil, El Capitan, the Cathedral Rocks? No! Of the weary distance
which lies between us and civilization.”2

If somehow transported to present-day Yosemite, the stage traveler of 1870 would no
doubt be amazed by the sheer numbers of people from all walks of life converging on the
park in motorized vehicles. They would probably be stunned by the extent of development
in the valley and baffled by the myriad regulations and procedures governing visitors’ expe-
rience of the natural scenes for which the park was created. The transformation of Yosemite
from an elite tourist destination to an icon of the motoring age to a symbol of nature on the
verge of being loved to death has reflected the historical transition from stagecoaches to rail-
roads to private cars and more recently to mass transit as modes of conveying people to the
parks. Understanding how these changes occurred and what they have meant for Yosemite
and the national park system requires an appreciation for the deep connections between
shifting cultural perceptions of nature, changes in transportation technology, and the increas-
ingly political nature of national park planning. 

From rails to roads
The establishment of the first national parks in the late 19th century was linked closely to the
growing popularity of western tourism. Stage operators, lodge owners, and railroads promot-
ed parks and mediated people’s experience of them. Railroads even contributed directly to
campaigns to expand the park system. Reflecting on the 1890 establishment of Yosemite
National Park, John Muir commented that “even the soulless Southern Pacific R.R. Co.,
never counted on for anything good, helped nobly in pushing the bill for this park through
Congress.” During the campaign, Muir forged personal friendships with some representa-
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tives of the Southern Pacific, including magnate Collis P. Huntington, who saw the creation
of a large national park in the region as a way to both attract tourists and protect the water-
sheds supplying irrigation to railroad-owned agricultural lands in the Central Valley.3 

If the railroads were crucial to establishing and promoting the first national parks, the
automobile was the key to making the 19th-century idea of a national park relevant in the
20th century. Americans’ desire to encounter nature in the national parks through their
windshields reflected a conflicted view of technology at the heart of 20th-century concep-
tions of modernity. As cars became more affordable and more reliable in the 1910s and
1920s, they were widely embraced as mechanical means to escape the problems of the indus-
trial city and return to nature. They also provided an impetus for national park promotion.
In 1908, Mount Rainier became the first national park to admit auto tourists. For residents
of the nearby cities of Seattle and Tacoma, accommodating automobile travel to Mount
Rainier would not only make the park more accessible, it would also draw attention to the
region and increase tourist revenue.4

From the start, automobile tourism to Yosemite was not universally embraced. Due to
safety and noise concerns, cars were initially excluded from the park. Muir was also ambiva-
lent about admitting cars. On one hand, he believed that allowing automobiles would help
build a stronger constituency for the parks and perhaps even forestall the proposed dam at
Hetch Hetchy. In 1912, he recommended that a road be extended up the canyon of the Mer -
ced River, through Tuolumne Meadows, and down to Hetch Hetchy to enable more people
to see it. On the other hand, Muir was skeptical of automobile club delegates who spent “a
prodigious lot of gaseous commercial eloquence” defending their presumed right to drive
wherever they pleased. Ultimately, he recognized that lifting the ban on “these useful, pro-
gressive, blunt-nosed mechanical beetles” would be necessary to build support for preserva-
tion. Cars, he conceded, “will hereafter be allowed to puff their way into all the parks and
mingle their gas-breath with the breath of the pines and waterfalls.”5

In comparison to Muir, Stephen Mather, the first director of the National Park Service,
was unequivocal in his embrace of the automobile. In 1915, just prior to the establishment
of the agency, he drew on his own personal fortune to purchase the then-private Tioga Road.
He then repaired the road and donated it to the government for use as “a motor gateway to
the upper wilderness” of Yosemite.6 By the summer of 1918, some 50 to 60 cars were navi-
gating the single-lane dirt track each day. In the following year, approximately 75% of all park
visitors arrived in private vehicles. “The advent of the automobile,” Mather remarked in
1921, “has been the open sesame for many thousands.”7

For Mather and his successor Horace Albright, accommodating auto tourism was
entirely consistent with the young agency’s core mandate to preserve America’s natural treas-
ures while providing for their enjoyment by the public. Through the 1920s, as part of his
effort to promote the parks and the Park Service, Mather pushed for a 5,000-mile Park-to-
Park Highway. He also worked to persuade skeptical locals of the economic benefits of car-
based tourism. Roads, he declared in 1925, would bring “a great flow of tourist gold …
adding life to communities unprogressive for years.”8 Mather and Albright also coordinated
a massive advertising campaign employing the promotional slogan “See America First” to
encourage Americans to view the national parks not only as scenery but as expressions of



national culture. By the 1920s, the availability of cheaper, better-made cars, coupled with a
rapidly expanding national network of roads, opened the parks to millions of middle-class
Americans. Driving to and through the national parks came to be seen as basic American
freedoms.9 

Mather’s and Albright’s promotional drive was tempered by their belief that poorly
planned development could detract from what they considered an appropriate national park
experience. They sought out prominent landscape architects, including Frederick Law
Olmsted, Jr., Herbert Maier, and Thomas Vint, to develop plans which harmonized with the
natural landscape. Roads, lodges, visitor centers, and other projects were meant to enhance
scenic vistas and bring visitors in closer contact with the natural features for which the parks
were created. These kinds of “improvements” amounted to “the dignified exploitation of the
national parks,” as one planner put it.10

Despite this restraint, by the 1920s the rapid influx of automobiles into Yosemite was
beginning to stress the park’s natural environment and infrastructure. Pressures mounted as
more Americans discovered that auto camping could be a cheap and enjoyable way to spend
their vacations. For the most part, the Park Service welcomed the trend. Between the 1920s
and 1930s, Mather and Albright oversaw improvements to the Wawona and Big Oak Flat
roads and the construction of the Merced River All-Weather Highway. The Park Service also
took advantage of cheap labor provided by the Civilian Conservation Corps and the Works
Progress Administration during the New Deal to further develop the parks. Even with the
additional infrastructure, cars backed up at the Arch Rock entrance station during busy sum-
mer weekends. Campgrounds filled to capacity and many drivers encroached into forests
and onto meadows in search of free space to set up camp. In 1935, Yosemite officials sought
to mitigate the problem of overcrowded campgrounds by enacting a 30-day camping limit.11

At the national level, Albright instituted a requirement that each park draw up a “Master
Plan” to guide future development. Although these policies were put in place in response to
rapid visitation increases, their primary purpose was to better manage growth, not to limit it.12

Wilderness and the politics of access
The unwillingness of the Park Service and other public land agencies to limit auto tourism
in this period led some conservationists, including the founding members of the Wilderness
Society, to form a new conception of wilderness as an area accessible only by non-mechani-
cal means.13 Faced with the rising tide of auto tourists in Yosemite, some Sierra Club mem-
bers began to rethink the club’s mission to “render accessible the mountain regions of Cali -
fornia.” In 1930, veteran outing organizer Marion Randall Parsons proposed a new
approach: “Our problem is no longer how to make the mountains better traveled and better
known,” she wrote. “Rather it would seem, how from the standpoint of the mountain-lover
‘to render accessible’ may be more truly compatible with ‘to enjoy.’”14 It was no longer
enough to bring people to the mountains. In Parson's view, the club also had a responsibili-
ty to encourage people to experience wilderness appropriately, which for her meant getting
out of their cars and walking or hiring a pack outfit to take them beyond the road head.

This reframing of the aims of wilderness preservation was put on hold as the nation’s
attentions shifted during World War II. After the war, the problem of defining appropriate
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use became acute. Population growth in western cities, better roads, and the proliferation of
automobile ownership contributed to an unprecedented surge in national park tourism. Be -
tween 1944 and 1945, visits to the parks leapt from approximately 5 million to nearly 12 mil-
lion per year before jumping to 25.5 million in 1947. By the mid-1950s, approximately 50
million people were visiting the parks each year, and the number kept growing.15 Roads,
lodgings, campgrounds, ranger stations, and trails not upgraded since the New Deal proved
inadequate to handle the barrage of tourists. In 1956, the Park Service responded with Mis -
sion 66, a program to revitalize the parks by the agency’s 50th anniversary in 1966. Director
Conrad Wirth described the program as necessary to bring the parks “up to a consistently
high standard of preservation, staffing and physical development.”16 However, as plans took
shape for ambitious road expansion projects and huge, modern visitor centers, conservation-
ists began to challenge the Park Service’s accommodating stance towards increasing tourism. 

The Park Service’s decision to widen, pave, and reroute the Tioga Road in the Yosemite
high country galvanized the growing anti-development contingent in the Sierra Club and set
the tone for future debates over roads in national parks. The rationale for the project echoed
the prewar aims of park planning: an improved road would accommodate more cars, but it
would also make other development schemes unnecessary and would channel visitors along
a single route, leaving the surrounding wilderness untouched.17

The proposal divided the Sierra Club. Traditionalists supported the plan but sought to
minimize the road’s intrusiveness. A smaller but more vocal and generally younger group led
by David Brower and Ansel Adams questioned whether the road should be improved at
all.18 Their concerns were twofold: not only would the project damage some of the most sce-
nic features of the high country (it would require blasting portions of the granite benches
along the shore of Tenaya Lake), it would also grant easy access to “those who must have
speed to be happy; those who are not sufficiently interested to invest the time and effort;
those who require a house on wheels when they rough it; those who are timid, or incompe-
tent and realize it,” as club member Harold Bradley expressed in 1949. The presence of so
many people unwilling “to pay the price in terms of effort and time,” Bradley and others felt,
would destroy the qualities that defined the Yosemite high country as wilderness.19

Ultimately, the Tioga Road expansion carried too much momentum to be stopped by
these objections. The availability of Mission 66 funds after 1956 all but ensured that the
project would go forward. Rising affluence, population growth, and greater mobility contin-
ued to fuel massive increases in national park visitation. Public support for limiting auto
access also continued to grow. By the mid-1960s, concerns over crowding in the national
parks inter-mingled with other concerns about dam construction, nuclear weapons testing,
chemical pesticides, air and water pollution, and the loss of open space to spark a broad-
based political movement to protect environmental amenities. At the same time, the rising
popularity and accessibility of hiking, backpacking, mountaineering, and other more vigor-
ous forms of outdoor recreation contributed to a feeling among many park advocates that
cars did not belong in wilderness. 

The 1964 Wilderness Act inscribed this conception of wilderness into federal law. The
act defined wilderness as “as an area where the earth and its community of life are untram-
meled by man, where man himself is a visitor who does not remain.” It also specifically pro-



hibited permanent or temporary roads and any form of mechanical transport within desig-
nated wilderness areas. Though initially concerned about the act’s compliance require-
ments, the Park Service gradually incorporated these definitions into park planning. In
1968, North Cascades National Park in Washington State was created as a wilderness park
entirely free of roads. However, the Park Service also recognized that most visitors might not
be ready to give up their cars altogether. While no roads entered the park itself, North Cas -
cades was established as part of a larger park complex. Roads and other accommodations
were permitted in two adjacent National Recreation Areas.20

The Wilderness Act also had no direct effect on existing developed areas within nation-
al parks. Edward Abbey, one of the more outspoken critics of the Park Service’s continuing
emphasis on accessibility, saw cars and roads as exemplars of what he deemed “Industrial
Tourism.” In his widely read 1968 polemic Desert Solitaire, he accused the Park Service of
ignoring the protests of those visitors who were “determined to get outside of their motor-
cars for a least a few weeks each year” in favor of “that other crowd, the indolent millions
born on wheels and suckled on gasoline, who expect and demand paved highways to lead
them in comfort, ease and safety into every nook and corner of the national parks.”21 Abbey’s
critique, and others like it, established a divide between a minority of park advocates who
favored limiting visitor use for the sake of fulfilling the Park Service’s mandate to preserve
nature “unimpaired,” and the majority of park goers who were presumably more accepting
of (or even dependent upon) roads, modern campgrounds, and visitor services.22 This divi-
sion underlay the political battles that erupted over transportation planning in Yosemite and
other parks in the decades that followed.

The era of public planning
The challenges of managing visitor use in this period were especially daunting in Yosemite,
where visitation numbers doubled from 1 million in 1954 to 2 million in 1967. By the late
1960s, the narrow confines of the Yosemite Valley “reflected more the noise and honky-tonk
of an urban amusement park than the pristine beauty and wildness of a national park,” as one
historian has observed.23 Traffic jams, car accidents, gasoline odors, nighttime drag races,
and the drone of motor home generators became unavoidable parts of the overall park expe-
rience. In 1970, Yosemite officials departed from their historically automobile-friendly ori-
entation by closing the Mariposa Grove and the eastern third of the Yosemite Valley to pri-
vate cars. From then on, these areas were served by clean propane-powered trams and shut-
tle busses. Beginning in 1971, the Park Service considered various proposals to exclude cars
from the valley. These proposals encountered opposition not only from visitors reluctant to
leave their cars behind but also from conservationists critical of plans to build large parking
lots in ecologically sensitive areas outside the park. Members of the Sierra Club were espe-
cially distressed to learn that park officials were considering a gondola to run from the valley
floor to Glacier Point.24

Political disputes over transportation intensified in the years that followed. Yosemite’s
struggles to gain approval for the 1974 and 1980 master plans, both of which called for lim-
iting automobile access, reflected a new era in park planning in which new legislation
enabled the public to play a more direct role in administrative decisions. Meeting the
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requirements of the NEPA became a central challenge. The act required all federal agencies
to prepare and make available for public comment an environmental impact statement for
any development project. By the early 1970s, the Park Service had also begun to place
greater emphasis on ecological considerations in natural resource management. Addressing
the problems resulting from high levels of visitor use within these new frameworks became a
primary goal for the new general management plan. 

In developing the plan, planners found themselves under attack from all sides. The
Music Corporation of America (MCA), the parent company of Disney and the park’s con-
cessionaire at the time, saw the proposed restrictions on cars as a threat to their bottom line.
The company argued that if automobile traffic was to be limited, planners should consider
“alternative travel options, such as the Aerial Tramway to Glacier Point and increased park-
ing within the valley.” The Automobile Club also weighed in, urging the park to favor “those
who prefer a more moderate stand, much along the lines existing today.” Fearing that park
planners would bow to the demands of MCA and the automobile lobby, the Sierra Club
called for even greater reductions on automobile use, including the removal of 1,200 day-use
parking spots in the valley. The club also supported providing bus service from “staging
areas” outside the park, believing that Yosemite “could be a vanguard for alternative trans-
portation systems.” Park officials attempted to steer a course between the two sides, assuring
MCA that the valley would not be closed to auto traffic while also entertaining proposals for
parking lots outside the park. Lacking confidence that these disputes could be resolved, the
Department of Interior rejected the draft plan in December 1974, and the Park Service came
out looking like “a weak sister, an outfit easy to manipulate,” as one critic put it.25

Addressing the concerns of the various interest groups that prevented the approval of
the 1974 plan became the primary consideration in developing a revised plan beginning in
1978. Park planners came up with an innovative scheme of using interactive graphic displays
to allow the public to choose from a variety of alternatives. The thousands of public com-
ments were directed towards a specific set of proposals, and the planning team revised the
draft based on the results. This strategy became a model for involving the public in park
planning systemwide. To meet the goals of allowing natural processes to prevail and reduc-
ing traffic and crowds, the final plan called for the removal of “all private vehicles from
Yosemite Valley.” It also recommended expanding the shuttle bus system to provide service
from parking areas at El Portal, Crane Flat, Wawona, and eventually from outlying areas and
gateway communities.26

While the park’s effort to incorporate public comment during the revision process was
effective, implementation proved more complicated. Following the release of the final draft in
1980, concessionaires, local businesses, environmentalists, and recreational user groups
continued to challenge aspects of the plan. The stricter legislative requirements also meant
that the park would have to propose alternatives and conduct scientific studies to evaluate
each component of the plan. These challenges were compounded by shrinking federal
appropriations during Ronald Reagan’s presidential administration.27

Some aspects of the plan were eventually carried out. In 1992, the five counties sur-
rounding the park formed the Yosemite Area Rapid Transit System (YARTS). Budget issues
and disagreements with some of the counties delayed the start, but in 2000, YARTS buses



began transporting visitors from several staging areas located outside the park. The system
received funding from a combination of user fees and federal and county subsidies and rep-
resented a crucial first step in a more extensive regional mass transit network. The rainstorm
and flood that inundated the valley in January of 1997 provided another opportunity to
break the political gridlock and address long-standing transportation and planning issues.
An infusion of federal money for flood repairs allowed the park to reduce the number of
campsites, eliminate some infrastructure, improve the El Portal road to accommodate busses,
and require reservations for overnight stays during the summer. The 1997 flood also provid-
ed the impetus for drafting the Yosemite Valley and Merced River plans.28

Despite this progress, the more substantive transportation goals outlined in the 1974
and 1980 plans remained unmet by the start of the 21st century. For instance, while the 1980
plan had called for the reduction of parking spaces in the valley from about 2,400 to 1,200,
the amount had more than doubled to 5,000 by the late 1990s.29 In a speech in November
2000 announcing the release of the Yosemite Valley Plan, which reiterated many of the goals
of the earlier plans, Secretary of the Interior Bruce Babbitt summed up the planning chal-
lenges of the past three decades, telling the crowd, “You are a cantankerous, irascible, quar-
relsome and passionate people.” While the planners eventually “produced paper,” he said,
they also developed “planning fatigue” as they struggled to navigate the complicated legisla-
tive terrain and scores of public meetings and comment sessions.30

Criticisms persisted even after Babbitt’s announcement. Local communities remained
concerned about the economic impacts of reduced visitation; representatives of Native tribes
pressed for greater involvement in the planning process; and environmentalists continued to
demand more attention to transportation alternatives. Just before his death on November 5,
2000, David Brower wrote an editorial charging the Park Service with “trying to do too
much, too fast in Yosemite.” To him, the agency seemed “intent on converting this temple
into a profit center, with pricey hotels, scant camping, few modest accommodations, wider
roads to field bigger diesel busses, ecological roadside mayhem, atmospheric damage and
requiring people who want to celebrate Yosemite Valley to park outside the park in various
still unspoiled places that are soon to be paved.”31 Underlying all of this, most park visitors,
even those supportive of reducing car traffic, retained psychological attachments to the per-
ceived freedom of encountering nature from their cars.32

Conclusion: Quantifying quality 
Planning battles also extended into the courtroom. Between 2000 and 2008, the local envi-
ronmental coalition Friends of Yosemite filed three lawsuits alleging that the park’s proposed
Merced River Plan (and its revisions) violated the Wild and Scenic Rivers Act (WSRA) by
failing to establish limits on user capacity. In all three cases, the court agreed, ruling that the
plan failed to “describe an actual level of visitor use” that would not degrade the river’s “out-
standingly remarkable values” as defined under the WSRA.33

These rulings have forced the Park Service to once again rethink how it measures and
evaluates the relationship between visitor use and resource quality. In the early years, agency
leadership dealt with capacity issues by building roads and providing accommodations, the
purpose being to satisfy public demand for car-based recreation while building support for
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preservation. As the pressures of increasing visitation mounted after World War II, the Park
Service struggled to balance its traditional obligation to provide visitor services with new
demands to limit development and restrict use. In the 1960s and 1970s, administrators
adopted the concept of carrying capacity, which blended techniques from range science,
ecology, and psychology to measure the impacts of backcountry recreation. The political and
legal controversies of the past three decades have further elevated the importance of carrying
capacity, creating a demand for more transparent, quantitative, and scientific methods of cal-
culating user capacities for all of Yosemite’s natural and cultural landscapes.

The ITCA project, initiated in Yosemite in 2010, gives the Park Service a new tool for
meeting this objective in Yosemite and elsewhere. Building on an understanding of the his-
torical importance of transportation in Yosemite, the four preceding papers in this special
issue suggest that the park’s transportation system forms the basis for how visitors engage
with, perceive, and impact park landscapes and resources. By using computer simulations to
integrate transportation data with visitor surveys, ITCA can help planners and managers bet-
ter understand the relationship between how visitors get to and move through the park and
how they perceive the quality of their experience. The resulting models quantify the quality
of visitors’ experiences in terms of statistical data on pedestrian and vehicle traffic, allowing
planners and administrators to propose clear, legally defensible capacity limits for different
activities at multiple scales. 

ITCA represents an innovative response to the complex politics of the era of public
planning. By establishing a metric for measuring public perceptions of a quality experience
and anticipating the impacts of different transportation options, it can provide a basis for a
more proactive approach to park management. At the same time, the history of national park
planning reveals that “quality” has always been a moving target. How visitors have valued
their experiences in Yosemite and other parks has changed relative to broad changes in cul-
ture, politics, science, and technology. Perceptions of what constitutes a quality national park
experience have also varied tremendously, especially since the 1960s when the parks became
more accessible to a broader cross-section of the public. Any effort to quantify quality must
contend with the possibility that measurements taken today might not apply tomorrow; and
that they may not even be accepted by all (or even most) of the people with something at
stake in how the parks are managed in the present.34
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Developing Landscape Plant Selection Lists 
for the Presidio of San Francisco

Mark Frey

The problem
The Presidio of San Francisco is an urban national park with significant natural and cultur-
al resources. Over the last 15 years both natural and cultural landscapes on the Presidio have
undergone extensive restoration. Restoring cultural landscapes often involves planting non-
native plants. How can the Presidio protect both its cultural and natural landscapes during
this process? By developing lists of approved and prohibited plants.

The Presidio
The Presidio is home to a dozen distinct plant communities, made up of more than 300
species of native plants (Frey and Stevenson 2010). The plants of the Presidio include nine-
teen plant species identified as rare by the California Native Plant Society, five of which are
on the federal list of threatened and endangered species. Because of its historic significance,
the Presidio was designated a National Historic Landmark District in 1962 (National Park
Service and Presidio Trust 2001). The Presidio was included within the legislative bound-
ary of the newly formed Golden Gate National Recreation Area in 1972. In 1996, Congress
created a new federal agency, the Presidio Trust, to manage the interior 80% of the Presidio.
The Presidio Trust’s mission is to preserve and enhance the natural, cultural, scenic, and
recreational resources of the Presidio for public use in perpetuity, while achieving long-term
financial sustainability. The Presidio Trust and the National Park Service work together, sup-
ported by the Golden Gate National Parks Conservancy, to manage the 1,500 acres of the
Presidio. The Vegetation Management Plan (National Park Service and Presidio Trust 2001)
and the Presidio Trust Management Plan (Presidio Trust 2002) are two of the key docu-
ments that guide work in the Presidio. 

Rehabilitating cultural landscapes
Rehabilitating cultural landscapes requires an analysis of current conditions, historic photos,
historic aerial images, and an understanding of historic cultural norms to identify what exists
at the site and what was there historically. Period photos can be particularly useful to help
determine the complexity and extent of the historic plantings. Trees and any unique or old
specimen plants that may date from the period of significance are often retained. However,



additional plants are usually required to rehabilitate the look and feel of the landscape. If pos-
sible, species used historically are used during rehabilitation. However, certain factors can
lead to species being substituted for; the historic species may be (1) not identifiable, (2) hard
to maintain, (3) pose a genetic contamination risk, or (4) be invasive. In these cases, a species
that has similar form may be chosen as a substitute. Many of the Presidio’s landscapes were
created over time without specific planting plans so the Presidio has some latitude to select
plants that fit our modern-day restrictions and then arrange them in a manner that is both
within the guidelines of rehabilitation and consistent with any restrictions and desires for the
site.

Landscape plant selection lists 
Weed risk assessments have been used to evaluate plants proposed for use for at least 25
years (e.g., Forcella et al. 1986). These assessments evaluate traits of the potential invader
(Goudet and Keddy 1988), characteristics of the recipient habitat, climate matching (Thuiller
et al. 2005), and information on whether the species has been recorded elsewhere as a weed
(Westbrooks 1981; Rejmánek 2000; Thuiller et al. 2005; Richardson and Thuiller 2007).
Inclusion of all of these factors helps to accurately predict invasiveness, but the factor that is
most predictive is whether or not the species is invasive in another region (Mack 1996;
Reichard and Hamilton 1997; Kolar and Lodge 2001; Gordon et al. 2008). If the region
where the species is already invasive has a climate similar to the recipient region , the risk of
invasion increases (Thuiller et al. 2005). 

Our goal was not only to evaluate a species for invasiveness but also to evaluate a host of
other factors including potential to cross-pollinate with native and non-native plants, main-
tenance, and historic compatibility. These other factors were added to invasiveness for eval-
uation. In addition, we adopted a simplified approach assessing whether the species is inva-
sive elsewhere and whether the species is invasive in particular regions (Mediterranean cli-
mates, coastal California, Bay Area, and San Francisco) as a proxy for a more complete weed
risk assessment.

Making Version One: List creation
After the Presidio became a park, the rehabilitation of designed landscapes came under new
scrutiny. Natural resources staff were sometimes faced with the challenge of seeing new
plantings go in, or being asked about a plant, and not having a clear policy that would allow
for the prohibition of unwanted plants.

The need for a systematic approach led to the creation of a set of landscape plant selec-
tion lists in January 1999 as part of the creation of the Vegetation Management Plan (Nation -
al Park Service and Presidio Trust 2001). The three lists contained 256 taxa. 

The plant lists were intended to provide plant selection guidance only; any planting
design used the Presidio lists only as a starting point. Plant choices were then assessed as
part of project review by a team including planning, natural resources, integrated pest man-
agement, and maintenance staff. 

Plant List 1 contained plants that could be used without conditions: they met sustain-
ability goals, did not pose a threat to native plant resources, and maintained the character of
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the Presidio’s historic landscapes. 
Plant List 2 contained plants that could be considered for use under certain conditions.

Proponents were encouraged to avoid the use of any plant species that might escape into nat-
ural areas, historic forest, or other landscaped areas. The condition usually referred to how
far away from the Native Plant Community Zone (NPCZ) the species could be planted, but
other restrictions could be applied. Some examples include:

• Do not plant within 300 feet of the NPCZ.
• Limited to historic neighborhoods and do not plant within 100 feet of the NPCZ.
• Limited to historic neighborhoods and do not plant within 50 feet of the NPCZ.
• Surround by at least 15 feet of lawn or a hard barrier (e.g., sidewalk).
• Only to be used in turf and must be mown to prohibit seed set.
• Only sterile variety is allowed.
• Grown at Presidio Native Plant Nursery.1

Plant List 3 contained plants that were prohibited from use. This list contained:

• Horticultural species that are difficult to confine to formal landscape areas, become
aggressive competitors, and/or are difficult to eradicate once established in natural
areas;

• Species that, for pest management reasons, are inappropriate inside the Presidio (e.g.,
those which attract aphids); and

• Horticultural species, including commercially available “California Native” species, that
have the potential to cross-pollinate or hybridize with Presidio-native plants.

The 1999 lists served their function well, but as the number and scale of designed landscape
rehabilitation projects accelerated, additional plants were requested. The 1999 lists had not
made any provisions for reviewing new species, so the evaluation differed by species over
time. And, because new information on species became available over time, some species
need to be shifted to a different list—but there was no process for that either. Each year new
species are introduced into the landscape trade. A list that doesn’t change means that these
new species are not available. It became clear that the system needed to be updated.

Making Version Two
Once we determined that we were going to update the lists we made a comprehensive list of
plants to be evaluated and identified experts who could help us. 

In May 2010 we compiled a list of 446 taxa for review. The list included most of the 256
taxa on the 1999 lists, excluded a few taxa that are invasive and not likely to be requested
(e.g., Rubus discolor), included only a few natives (or potential natives) that are routinely
used in the landscape trade in the Bay Area (e.g., Prunus ilicifolia), added all species that
had been proposed since the original list had been published, and added any species that
Presidio Trust staff identified that might be useful in creating designed landscapes in the
future.



We identified Marcel Rejmánek, Barrie Coate, and Frank Almeda as professionals whose
input could assist our process. Rejmánek is a professor at the University of California–Davis
who has published widely on predicting and quantifying the risk of invasions by plants.
Coate owns a business in the Bay Area, Barrie D Coate & Associates, and has been practic-
ing horticultural analysis for decades. Frank Almeda is chairman and senior curator of
botany at the California Academy of Sciences. He has published widely on the taxonomy of
various tropical plant groups, plant biodiversity, biogeography, and evolution, and is a co-
author of the Marin County Flora (Howell et al. 2007).

We asked Rejmánek and Coate to review the list of the 446 taxa, note invasiveness risk
as they perceived it, and make comments about suitability in the Presidio landscape. We
asked Almeda to identify genera for which we should be concerned about cross-pollination.
Once Almeda determined that there was only a very small possibility of intergeneric crosses
for any of the species in the Presidio, we asked him to review all the genera that include both
a native plant found inside the Presidio and a non-native plant on the landscape plant selec-
tion lists. He reviewed 49 genera and identified ten that would likely pose a risk (Table 1).

After compiling our expert input on the 446 taxa, we were able to assign each to one of
our three lists.

Moving beyond Version Two: Reviewing species
After building Version Two, we developed a process for reviewing new proposed species
(and periodically evaluating species already on the list). First, we identified characteristics of
each list to which a plant might get assigned (Table 2) and built a matrix (Figure 1) to help
assign plants to lists. List 2 was broken down into sublists to keep the total number of lists to
three while keeping the conditions diverse enough to capture restrictions that might be
imposed. Sec ond, we creating a ques-
tionnaire for proponents of plant species.
The questionnaire functions to collect
information relevant to the listing pro -
cess. See Figure 2 for the most recent
version.

From May 2010 through August
2011, 16 new plant taxa were reviewed
for the first time, and 23 taxa already on
a list were reviewed again. Of the 16 new
species, eight have been added to List 1,
four to List 2, and four to List 3. Of the
species that were already on a list that
were reviewed again, six remained on
their respective lists; four were moved
from List 1 to List 2, five from List 1 to
List 3, one from List 2 to List 1, and six
from List 3 to List 2; and one was left on
List 2 but had its condition changed.

Table 1. Genera reviewed to determine risk of
cross-pollination with native species.
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Figure 1. Matrix used to assign plants to lists.
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Table 2. List definitions.



Figure 2. May 2011 questionnaire.
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Each time a list is updated, a PDF is created and posted on a shared network drive. That
new document joins the most up-to-date questionnaire and a text description. Presidio Trust
staff that are managing projects have access to this file and share it with any consultants they
work with.

Conclusions 
There is inherent tension between being true to historic landscape species and filtering that
list for concerns about invasive species, maintenance, and cross-pollination risk. However,
the transparent process and questionnaire described above (1) empowers a project propo-
nent to identify potential new species, (2) makes the process of adding new species clear, (3)
almost doubled the number of reviewed species (Table 3), and (4) has established transpar-
ent criteria for species assessment. 

Using only the characteristic of whether a species is invasive elsewhere to evaluate inva-
siveness has the benefit of speeding up the review process but increases the risk of allowing
invasive species and of excluding non-invasive species.

All 446 taxa reviewed by the experts have not yet gone through the questionnaire
process, so they have received a different level of scrutiny than the species being reviewed
using the questionnaire. A questionnaire should be developed for all species and periodical-
ly reviewed. 

Occasional problems crop up when dealing with plant synonyms. If the species is
reviewed under one name and reviewed again under a different name, there is a risk that the
result of evaluation will not be the same. This is particularly true if one species was reviewed
as part of the long list and a synonym is reviewed with a questionnaire. A database would
help with this problem.

The compiled information should be transferred to a new web-accessible database. In
an online database links can be checked more easily by a project proponent and any infor-
mation relevant to the species can be stored along with the questionnaire.

This process can be a model for other parks and municipalities considering plants for
use in the designed landscape. All landscapes include natural and cultural resources, and all
landscapes are at risk from invasive species.
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Endnote
1. The Presidio’s own native plant nursery collects seed by watershed to be grown for proj-

ects in the Presidio. To protect genetic diversity, our protocols call for collecting no
more than 5% of available seed, collecting throughout the growing season, and collect-
ing from as many individuals as possible. Under some circumstances propagules from
outside the Presidio are used. In these cases it must be determined that (1) there are
insufficient propagules inside the Presidio to maintain a viable population, (2) a suitable
collection site exists, and (3) a suitable planting site exists.

References 
Bell, C.E., C.A. Wilen, and A.E. Stanton. 2003. Invasive plants of horticultural origin. Hor -

ticultural Science 38(1).
Forcella, F., T.J. Wood, and S.P. Dillon. 1986. Characteristics distinguishing invasive weeds

within Echium (Bugloss). Weed Research 26: 351–364.
Gaudet, C.L., and P.A. Keddy. 1988. Predicting competitive ability from plant traits: A com-

parative approach. Nature 334: 242–243.
Gordon D.R., D.A. Onderdonk, A.M. Fox, R.K. Stocker, and C. Gantz. 2008. Predicting

invasive plants in Florida using the Australian Weed Risk Assessment. Invasive Plant
Sci ence and Management 1:178–195.

Howell J.T., F. Almeda, W. Follette, and C. Best. 2007. Marin Flora: An Illustrated Manual
of the Flowering Plants, Ferns and Conifers of Marin County, California. Mill Valley, CA:
California Academy of Sciences and California Native Plant Society (Marin Chapter). 

Kolar, C.S., and D.M. Lodge. 2001. Progress in invasion biology: Predicting invaders.
Trends in Ecology and Evolution 16: 199–204.

Mack, R.N. 1996. Predicting the identity and fate of plant invaders: Emergent and emerging
approaches. Biological Conservation 78: 107–121.

National Park Service and Presidio Trust. 2001. Vegetation Management Plan and Environ -
mental Assessment. San Francisco: National Park Service and Presidio Trust.

Pimentel, D., R. Zuniga, and D. Morrison. 2005. Update on the environmental and econom-
ic costs associated with alien-invasive species in the United States. Ecological Economics
52: 273–288.

Presidio Trust. 2002. Presidio Trust Management Plan: Land Use Policies for Area B of the
Presidio of San Francisco. San Francisco: Presidio Trust.

Reichard, S.E. 1997. Prevention of invasive plant introductions on national and local levels.
In Assessment and Management of Plant Invasions. J.O. Luken and J.W. Thieret, eds.
New York: Springer-Verlag, 215–228.

Reichard, S.H., and C.W. Hamilton. 1997. Predicting invasions of woody plants introduced
into North America. Conservation Biology 11: 193–203.

Richardson, D.M., and W. Thuiller. 2007. Home away from home—objective mapping of
high-risk source areas for plant introductions. Diversity and Distributions 13: 299–312.

Thuiller, W., D.M. Richardson, P. Pysek, G.F. Midgley, G.O. Hughes, and M. Rouget. 2005.
Niche-based modelling as a tool for predicting the risk of alien plant invasions at a glob-
al scale. Global Change Biology 11: 2234–2250.

369Volume 29 • Number 3 (2012)



370 The George Wright Forum

Westbrooks, R. 1981. Introduction of foreign noxious plants into the United States. Weeds
Today 14: 16-17.

Williamson, M. 1996. Biological Invasions. London: Chapman and Hall.
Williamson, M., and A. Fitter 1996. The varying success of invaders. Ecology 77: 1661–

1666.

Mark Frey, National Park Service, 4598 MacArthur Boulevard NW, Washington, DC
20007; Mark_Frey@nps.gov



The George Wright Forum, vol. 29, no. 3, pp. 371–378 (2012).
© 2012 The George Wright Society. All rights reserved. 

(No copyright is claimed for previously published material reprinted herein.) 
ISSN 0732-4715. Please direct all permission requests to info@georgewright.org.

The Effects of Ecotourism on Women’s Traditional
Activities in Gateway Communities
Bordering Fray Jorge National Park, Chile

Susan Qashu

Introduction
In the semiarid Limarí province of northern Chile’s Coquimbo region, households
not only sustain themselves through farming, but also rely on fishing, mining, and animal
husbandry. This region experiences yearly droughts, resulting in decreasing water supply,
diminishing crops, and desertification—all factors that potentially affect households. The
people of these agrarian communities, until now completely dependent upon traditional
rural practices, will soon be forced to cope with a major change to their livelihoods: the
advent of ecotourism. 

The Corporación Nacional Forestal (CONAF), the Chilean national park service, de -
cided to move the entrance road to Fray Jorge National Park (FJNP), rerouting it from its iso-
lated location to one that passes through three agricultural communities, though there were
two additional communities who wanted to be included in the road’s relocation. One result
will be that various ecotourism activities that take place outside of the park’s boundaries will
be shifted into these rural communities’ backyards. This inspired me to ask: How will
FJNP’s management decisions affect livelihood practices, specifically women’s household
roles, in the affected communities? In cooperation with the park service and a local univer-
sity, I worked with Chilean colleagues to facilitate meetings with five communities along
FJNP’s northern and southern boundaries, using various methods to study the issue, includ-
ing participant observations, individual interviews, and focus groups. We used these mixed
methods to assess future tourism development and the need for community training. 

The yearly environmental stresses mentioned above prompted Chile to adopt UN poli-
cies that aim to combat desertification through empowering women and integrating them
into the labor market, which should alleviate household poverty. From the 1970s to the
1990s, Chilean women’s groups, including the National Women’s Service (SERNAM), were
promoting their issues onto Chile’s political agenda. Currently, one function of SERNAM is
to collaborate with local government agencies to encourage women to develop small busi-
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nesses, such as tourism, in their poor rural communities. With this in mind, the new policies
concerning ecotourism have important implications for women’s household decisions in the
Coquimbo region. As an interview with a regional tourism director described, such projects
directed at women provide a higher standard of living for rural people in the Coquimbo
region.

The jewel of the Coquimbo Region
Limarí, a semi-arid province in the Coquimbo region, is bounded to the east by the Cor -
dillera de los Andes (Andes Mountains) and to the west by the Cordillera de la Costa (Coast
Range) and receives 72 mm of precipitation annually. The topography is dominated by alter-
nating valleys and ridges trending east–west. Level land is found on marine and fluvial ter-
races; alluvial plains stretch from Ovalle, Limarí’s provincial capital, to the marine terraces
(Bahre 1979).

The jewel of the Coquimbo region, Fray Jorge National Park, lies 80 km west of Ovalle
and 100 km south of La Serena, the regional capital. Founded in 1941, it protects 9,959 ha
and in 1977 the United Nations Educational, Scientific, and Cultural Organization
(UNESCO) designated it as a biosphere reserve for its diverse ecological landscape. The
park includes four ecosystems: Valdivian temperate cloud forest, surrounded by coastal
Mediterranean scrub, bordered on the south by the Limarí River’s riparian zone, and limit-
ed to the west by an intertidal zone facing the Pacific Ocean. FJNP’s coastal semi-arid desert
landscape emerges at sea level and receives 113 mm average annual rainfall. The relic tem-
perate forest at the nucleus of the park is located at 600 m elevation and receives 1,000 to
1,500 mm of moisture annually, due to the camanchaca, or coastal fog (Campodonico 1997:
65).

In addition to its unique biological features, the area where FJNP is today was once
home to indigenous people and later to settlers of European descent. This has led to a
unique situation of conflicting claims of land ownership based on the following synthesized
summary of 200 years of agrarian land reform. Before the land reform, there existed comu-
nidades, which held land in communal ownership. Bahre (1979: 3) describes these comu-
nidades (small-scale agricultural communities) as the following: “A property holding that
includes both private and communal land.” The comunidad is a system of land tenure that
originated in the early colonial period. It has its own legal status and is frequently encoun-
tered in the Coquimbo region. Until the advent of land reform, a small number of (largely
absentee) owners of fundos or haciendas (land holdings) controlled the majority of Limarí’s
productive lands. 

Changes in Chilean land tenure from 1965 to 1975 brought about small-scale property
ownership (Dubroeucq and Livenais 2003: 193). Land reform has allowed comunidad
members to exercise more legal control and management over their communal land. Com -
unidad members inherit the use of portions of communal land and often sell it as private
property by a group vote, generally selling off small plots of land for a house or fields, small-
or large-scale agriculture, or small- or sometimes large-scale tourism. Many community
members claim to know their genealogy and can trace their ancestral rights to land on the
comunidad to the 1620s (Bahre 1979: 3). Today, this region has the largest remnant of these
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historic agricultural comunidades, contributing to conflicts between the legal property own-
ers to whom the comunidades sold their land, who are often absent from their newly
acquired estates, with those who, by virtue of continued residence on the land, perceive
themselves to still hold ancestral ownership ties to it, despite having sold it. The five gateway
communities explored in this study, Valdivia de Punilla (Valdivia), Lorenzo Peralta de Punilla
(Lorenzo), Peral Ojo de Agua (Peral), Limarí, and Sauce, are examples of the conflict
between legal property owners who purchased the land from the comunidades following the
land reform and those with ancestral ties who do not recognize that their communal land was
sold.

My experience with many of these communities began as a Peace Corps volunteer sta-
tioned at FJNP from 1993 to 1996. I returned to the area in 2005 for my pre-dissertation
research to observe the changes in these resource-dependent communities caused by their
neighboring protected area. In the 1990s, CONAF began encouraging gateway communities
nationwide to develop a change to their traditional livelihoods: ecotourism.

Based on the UN’s Agenda 21 and subsequent UNESCO biosphere reserve meetings
on the importance of integrating local communities into park management strategies, CONAF
began a participatory process throughout Chile in 1994 (UNESCO 1996, 3; Rao and Geis -
ler 2001: 23). In the five communities I visited, this process began ten years later. In 2005,
2008, and 2011, I interviewed several CONAF directors and learned that integrating re -
source-dependent communities and women into the conservation and use of FJNP is chal-
lenging. The process is burdened by diminishing budgets and larger-scale political transfor-
mations, including changes in property and water rights and in leadership in communities,
provinces, and regional governments.

In 2005, CONAF decided to move the entrance of FJNP, rerouting it from its isolated
location to one that passes through three of the five gateway communities. At the same time,
CONAF began a pilot ecotourism project with Peral, Valdivia, and Lorenzo (CONAF N.d.:
6). CONAF, with Chile’s Department of Transportation, rehabilitated the existing road,
which had been constructed in 1940. The road winds from the Pan American highway 8 km
west to Punilla; then it passes by Lorenzo, 1.3 km farther to the west; finally, after climbing
southwest through the coastal range for 9.3 km, it reaches Peral. Once the existing road was
repaired, CONAF constructed a 10-km road south of Peral to the new park entrance.
CONAF’s objectives for this project were to: (1) better its relations with its park neighbors
and (2) provide them with alternative income-generating opportunities. The Minesterio de
Obras Públicas (Ministry of Public Works) will eventually connect this road to a new coastal
highway, called the Borde Costera, which will extend from the Coquimbo region’s northern-
most limit to its southern border. This massive coastal highway construction promises to
bring large-scale tourism development to the province. Many of the institutions working in
the province are seeking ways of converting large-scale tourism practices to an alternative,
rural tourism.

Posing the question
In 2003 and 2004, CONAF worked with local, provincial, and regional stakeholders to fos-
ter the involvement of surrounding communities along and within the park, an example of



which was a project to build a network of trails connecting the communities. In addition,
CONAF conducted a series of surveys. The ostensible reason for conducting these surveys
was to collect data on households that would potentially be involved in new ecotourism ven-
tures made possible by the rerouting of the road and entrance to the park. Of a 90-household
socioeconomic survey, CONAF selected 44 for a further study to determine whether small-
scale tourism would be an effective alternative to traditional livelihoods. CONAF gave pref-
erence to the households closest to the road, with reliable access to food and water, and home
construction sturdy enough to host tourists safely. Fourteen were in Peral, 11 in Lorenzo, and
19 in Valdivia. Of those 44, CONAF chose a subset of 11 households for FJNP’s ecotourism
pilot project. Of these households, in Punilla, three were headed by women and one by a
man; in Lorenzo, three by women and one by a man; and in Peral, three by women. The proj-
ect was a collaboration between CONAF, who commissioned the project and included me
as an observer and analyst, and a local university, which conducted the fieldwork.

The question driving the 11-household pilot project was: How would FJNP’s decision
to move the road and park entrance affect household livelihood strategies in the three agrar-
ian communities, both within their own communities and inside the park? To answer this
question, the team aimed to uncover past, present, and likely future provincial livelihoods
and to investigate the relationships among gateway communities outside the park and park
management inside the park, and their interactions across the park boundary. The team used
a mixture of techniques, including observation, interviews, and focus groups, to discover if
the neighboring households would shift their traditional livelihoods to tourism. CONAF
suggested that tourism in this area consist of handicraft and goat cheese production and
sales, and campground maintenance and management. Because men were the principle pas-
toralists and farmers before the relocation of the park entrance, while women ran the house-
hold, I hypothesized that men would retain traditional livelihood strategies and women
would embrace new, tourism-focused activities made possible by the new entrance.

Community field visits
We interviewed the 11 households in July 2005. The interviewees had diverse responses. We
learned of issues that affected the households: discontent about CONAF’s initial selection
criteria, lack of training in the new tourism practices and emergency response, and lagging
tourism-focused infrastructure development around the park. When selecting households
for the project, CONAF excluded many of the economically disadvantaged families who
might benefit from inclusion, though some of those households have alternative means of
participating in tourism. One household head stated, “Just because the road does not pass
by my garden does not mean that I cannot sell vegetables to the tourists as well.” When I
observed CONAF employees in the field while they delivered wooden posts and nursery
netting to the families involved in the project, they frequently spoke of the jealousies within
the communities. They discussed how the community of Punilla, which lies to the north of
Peral, Lorenzo, and Valdivia, feels excluded from the project.

Many households voiced concerns about a lack of training and its effects on their busi-
ness practices. Three households expressed fear of not receiving the correct amount of
money. One interviewee explained: “We are in dire need of further training and elementary
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education: basic arithmetic, map reading, first aid, and tourism guiding.” Several households
reported that they did not know how to operate small-scale tourism businesses or interact
with visitors, and those households that had been given some training felt it was insufficient
and without follow-up. One Limarí leader described how CONAF promised a training pro-
gram geared towards developing small business projects, such as selling fish and collecting
seaweed with the tourists, but that program never happened. Some women explained that
the only way to receive training and physical infrastructure development, such as materials
for new tourism ventures, was to seek it from other institutions, such as SERNAM.

Others expressed the need for CONAF to train them on how to respond to emergencies
such as fire. Because of persistent drought and and the attendant extreme risk of fire, the
process of moving the park entrance included a decision to relocate the campgrounds from
within the park to the gateway communities. Families who were chosen to host the new
tourist campgrounds had neither training in emergency response nor access to water. One
participant told us, “We have picnic tables, camping spots, but no running water. What do
we do if our guests create a fire? I guess my morrones [bell peppers] will be roasted! We need
fire training and basic infrastructure such as hygienic facilities and running water.” Without
water or emergency training, the families feared that the campgrounds and their property
would not be safe. Local leaders also expressed concern about the lack of first aid training,
since the communities are isolated from medical services.

In all communities, there was a general concern about how they could support a new
tourist population with existing water supplies, which were already scarce. Peral has a com-
munal well, though the water level is dropping annually and the well is shared with nearby
Sauce. In the other communities, there are no communal wells, though some owners do have
private wells. Registration of wells and water rights, however, are often changing and even a
family in the tourism project with a private well can lose access it if they have not kept up with
fluctuating water rights policies. Families without access to wells depend on municipal water
deliveries trucked in weekly. The supply is inconsistent, however, with two months some-
times passing between water deliveries. In addition, the municipality fills plastic containers
along the roadway but many households have no way to transport the containers to their
property. In Limarí, they are sometimes forced to collect brackish water from the river along
the park’s southern boundary.

CONAF and collaborating government institutions promised new tourism infrastruc-
ture, road development, and water access by December 2004. My visits revealed that CONAF
has made some progress, but specific tourism infrastructure and water access is still not com-
plete. Although the new park entrance, fee booth, and visitor center were built in 2007,
coastal highway construction has not begun. One unclear sign has been placed by the De -
partment of Transportation near the Pan American highway exit, but no other signage is vis-
ible. Due to lack of official signage, local residents have made some of their own after endur-
ing frustrated and lost visitors. Today, community members complain that the government
institutions have still not provided tourism training or infrastructure development.

Conclusion
When the team finished their final community visits, there was a general impression concern-



ing the region’s seemingly inevitable mass tourism development. While CONAF asserted in
its environmental impact statement that the only changes in the area would be positive ones,
many households doubt CONAF’s long-term commitment to the project. One of the
women’s leaders in Punilla expressed it this way: “If I do not take the risk [referring to her
new small business venture, a restaurant], then I will never cross the wild river. I cannot
improve the way of life for my family, if I do not further my own training and education.”
Women, whether part of the project or not, showed dedication in seeking outside funding
sources and means to further their own small business ventures. Comparatively, only two
men, one in Lorenzo and one in Punilla, agreed to manage campgrounds. The latter also
made leather horse bridles and was the only man in the project who was engaged in tradi-
tional handicrafts. Future small-scale tourism developments and initiatives appear to be driv-
en by local women.

Not only households that CONAF chose for the gateway community pilot ecotourism
project but other households have begun their own rural tourism ventures. Some women
have sought out park managers and asked these officials if they could sell local food and dis-
play their handicrafts at FJNP’s visitor center. Today, the gateway community tourism par-
ticipants and FJNP managers claim that changing regional park politics strained the relation-
ship between the communities and the park. CONAF claims dwindling budgets do not allow
staff to interact regularly or foster continued relationships with local communities. Local
women counter that CONAF has sufficient funding, though they hire many more park
rangers from outside the communities rather than locals. As such, they argue that CONAF
has forgotten their promise to connect and strengthen their communities ties to their local
protected area.

FJNP’s sustainability will depend on how well its management coordinates with local
agrarian needs. A methodology directed towards tourism planning needs to be implement-
ed whereby CONAF managers and other agencies observe, listen to, and learn from the rural
coastal agrarian peoples’ values through participatory appraisal techniques. Hopefully, the
use of a wide range of methods will help officials understand which factors influence critical
behaviors, including neglected sociocultural ones within this Chilean province. Additionally,
the confused state of land ownership and property and water rights in and around FJNP’s
gateway communities contributes to an equally confused system of tourism development.

In the future, a cooperative tourism plan could be slowly integrated into the Limarí
province. Our rapid assessment provides a glimpse of this trend, in which rural women will
have a stronger leadership role and households will have more meaningful interactions with
park management. Power imbalances between the households fostered by CONAF’s pilot
ecotourism project will make it challenging to implement cooperative values among the gate-
way communities and the protected area. Park management should share information con-
cerning park operations and explain why projects do always not proceed as originally
planned. This may ease tensions with the gateway communities. 

Since CONAF no longer has funding to supply the 11 households, local leaders could
approach other agencies to provide tourism training for all interested community members.
Training could be facilitated by a non-biased consultant where workshop participants would
establish an equality of voices, share power and responsibility, and respect the values of others.
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This research has led to answering equity, empowerment, and gender household issues.
In the communities surrounding FJNP, the majority of men continue to practice fishing,
growing local produce, and animal husbandry. Some of these men, with their wives’ encour-
agement, are learning to greet visitors, manage campgrounds, and practice otherwise lost tra-
ditional handicrafts. The majority of women are attempting to find training or seeking sup-
port to learn new small-scale tourism trades such as family management, campgrounds, lost
artisan handicrafts, traditional food sales, and improving their communication with visitors.

Because the Chilean park service lacks funding, there is little effort to provide training
to gateway communities. Funding focuses on operational management of the park itself.
Thus, women who want training to foster tourism must go out and seek training from other
institutions or find it in larger towns and cities. The necessary infrastructure for tourism
projects can be maintained if households take the initiative to find government institutions
that can foster training and infrastructure projects. Individual households must find a way to
secure small business loans; this is challenging because many of the households are illiterate
and must rely on community leaders or more educated family members living outside of
their community to advocate on their behalf. 

This ecotourism project could be successful in the future if given ample funding and
collaboration from institutions that can supply households with long-term development. If
future CONAF managers coordinate projects and collaborate with the gateway communities
instead of working against them, they can create a motivated environment for the communi-
ties to be actively involved as ambassadors of the park’s operations and as protectors of its
biodiversity.
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Leopold Redux: 
Revisiting and Reinterpreting

a Seminal Report

Editorial Introduction

As readers of the latest Centennial Essay or installment of “Letter from Woodstock”
will have already seen, in this issue of The George Wright Forum we are beginning to mull
over Revisiting Leopold: Resource Stewardship in the National Parks. Philip Cafaro’s obser-
vations, Rolf Diamant’s reflections, and Mary Ellen Hannibal’s comprehensive introduction
(following next) are the first of what we expect will be additional considerations in our jour-
nal of this important report, which was released this past August almost 50 years after the
original Leopold Report came out in 1963.

To make Revisiting Leopold accessible in its original format to all GWS members and
friends, we are trying something new for The George Wright Forum: the publication of a fac-
simile version. This is possible because Revisiting Leopold is succinct—only 23 pages long—
and because its page format is very close in size to the Forum’s. Rather than reformatting the
report to our specifications, by publishing a facsimile we can make it available to anyone who
wishes to circulate it in PDF format. The only changes we’ve made to the report’s original
format are two omissions: of the inside front cover page, which is blank except for a credit
line (which reads “Cover: Grand Canyon National Park / Alicia Burtner.  Illustrations by
Rob Wood / Wood Ronsaville Harlin, Inc.”)≥.; and of page 2, which is blank in the original.
The rest is an exact facsimile, and includes the transmittal cover letter.

We are grateful to the National Park Foundation for a subvention to help cover the extra
printing cost of including Revisiting Leopold in this issue. We hope you find it stimulating
reading.

Dave Harmon & Rebecca Conard
Co-editors, The George Wright Forum
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America’s Next Best Idea: 
The National Park System Looks to the Future

Mary Ellen Hannibal

For almost 50 years, the 23 pages officially titled “Wildlife Management in the National
Parks,” colloquially known as the “Leopold Report,” has had a comprehensive and outsize
influence on how America’s national parks are run. As the National Park Service (NPS) looks
to its 100th birthday in 2016, and acknowledging the unprecedented challenges facing our
natural resources today, last year Director Jonathan Jarvis convened a committee of the NPS
advisory board to update the report. Revisiting Leopold: Resource Stewardship in the Nation -
al Parks counts among its authors a Nobel Laureate, two recipients of the Presidential Medal
of Science, and two members of the National Academy of Sciences. Contributions include
those from conservation luminaries like Thomas Lovejoy, and, reflecting the contingencies it
grapples with, Healy Hamilton, a scientist specializing in geospatial modeling of species per-
sistence under different climate change scenarios. Remarkably, like its predecessor Revisiting
Leopold also comes in at 23 pages. 

The Leopold of the title is Starker, son of the famed Aldo, and a revered wildlife ecolo-
gist in his own right. Starker Leopold clearly inherited both his father’s deep passion for
wildlife and his literary flair. The instigation for the original report was what Secretary of the
Interior Stewart Udall (serving under President John F. Kennedy) called a “public relations
crisis,” as superabundant elk decimating places like Yellowstone were culled by hired guns;
some members of the public were appalled by the killing, and others wanted to do the killing
themselves. It was clear that a coherent policy around wildlife management was necessary,
and Leopold’s own illustrious committee set its sights on goals, policies to support them,
and methods for getting things done. The historic report reads easily and much of it still
makes a lot of sense. Its recommendations reflect a sophisticated ecological understanding,
and include counsel that while maintaining habitat is “the key” to sustaining animals, habi-
tat is “not a fixed or stable entity that can be set aside and preserved behind a fence, like a
cliff dwelling or a petrified tree.” The report acknowledges that nature is made up of “biotic
communities” that change; it points out that processes such as dispersal and migration reg-
ularly bring species into and out of park boundaries—this all in a time when the term “bio-
diversity” had yet to be coined. “Leopold’s report was dramatic at the time,” says Gary
Machlis, science advisor to Director Jarvis. “Not everybody liked it, and it took about 15
years for the park managers to really put their minds around it.” The report references “suc-
cessional” trajectories whereby natural fire and flooding regimes routinely change what
grows where. It penetrates beyond the emotional charge around the seemingly destructive
force of fire, which at the time was routinely suppressed, and its support for controlled burns



was instrumental in reintroducing the practice to the parks. At the time, Machlis remarks,
“general wildlife management was more about hunting and fishing and not so much about
the elements of ecosystems. Leopold’s report brought science to the parks, something the
new report fully endorses and builds on.” 

Perhaps the Leopold report’s most prescient and relevant observation was that “few of
the world’s parks are large enough to be in fact self-regulatory ecological units; rather, most
are ecological islands subject to direct or indirect modification by activities and conditions
in the surrounding areas.” The insight here, that national parks are embedded in larger sys-
tems, is taken up with emphasis by the authors of the revised report. Today’s report repris-
es the original’s initial characterization of the national parks as flash points in a network of
adjacent landscapes of influence, and strongly suggests that the national parks be conceived
of as “anchors of conservation in a continuum of uses.” The national parks are among the
most protected land and seascapes in our nation. While the federal government owns and
manages vast acreage—for example, Bureau of Land Management and Forest Service lands—
these are mostly multi-use. With some exceptions, wildlife within their boundaries rarely
enjoy the same level of protection as that within NPS terrain. As we go forward into a future
in which nature’s traditional couplings and associations become unhinged by quickly chang-
ing temperature and precipitation patterns, national parks will become ever more important
as core areas where natural systems are less perturbed by human activity. Marking these
parks as a network, like a central nervous system, and connected to the other natural parts of
our country is a brilliant and important idea. Providing plants and animals with the ability to
move across boundaries to renew their genetic viability and to fulfill their migrational and
territorials needs is essential; as Healy Hamilton puts it, “connecting up the natural places is
the only way to ensure their long-term viability.”

Sign of the times
For all its wisdom, the original Leopold report got one thing really, really wrong. So wrong
that this one sentiment justifies and even demands contemporary correction. It offers up a
literal picture of what its management recommendations should result in: “As a primary goal,
we would recommend that the biotic associations within each park be maintained, or where
necessary recreated, as nearly as possible in the condition that prevailed when the area was
first visited by the white man. A national park should represent a vignette of primitive
America.” 

Perhaps it summarizes our moral evolution of these past fifty years to enumerate the
many ways this idea of a “vignette of primitive America” is chauvinistic, naïve, colonial, even
offensive. To contemporary ears, more politically incorrect language is hard to imagine. But
maybe we can give Leopold and his committee something of a pass here, and say the origi-
nal report was a product of its time. Some of its language is misguided but in so many other
ways it gets things right. The report decries the fact that white-man impacts, such as indis-
criminate logging and livestock grazing, had profoundly altered landscapes, making many
into “artifacts,” and it seeks to return them to what they once were. 

Past perfect
The original Leopold report’s endorsement of restoring a past idea of nature resulted in at
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least one major ecological controversy over the years. Interpreting the report to mean signif-
icantly reducing human influence on wildlife populations, Yellowstone National Park insti-
tuted a bear management program in 1970 that directed the removal of garbage dumpsters
from the vicinity of grizzlies within the park’s bounds. As far back as the late 1800s, tourists
regularly gathered around Yellowstone’s garbage dumps to watch the bears, which, along
with other top carnivores, most notably the wolf, had been almost totally exterminated out-
side park boundaries. Researchers John and Frank Craighead, monitoring the park’s griz-
zlies from 1959 onward, famously counseled against abrupt removal of the dumps. The
Craigheads argued that the summary loss of an accustomed food source would put the bears
in direct conflict with human visitors. The dumps were closed anyway, and more than 140
grizzly deaths attributed to human causes were documented in the years in which this was
carried out. 

The new report takes on this sensitive dimension of Starker Leopold’s legacy with a dis-
tinctly literary flair. The prologue summons the reader to gaze upon “an early summer morn-
ing in a western national park…. The scene stands as a portrait of a national park at a single
moment in time.” The authors then fast-forward through the retrospective lens of all that has
been learned and more deeply understood since Leopold committed his report to paper.
“[T]here is another window through which this scene can be viewed, one fitted with the lens
of science. Monitoring stations show that the soil is warming earlier in the season. . . . [N]ow
widespread non-native grasses … dry into fire fuels more rapidly than in previous years. . . .
The scene shifts from just a moment in time or ‘portrait’ to a moving record of a dynamic and
continuously moving system. And it is one we do not yet fully understand.” The new report
also addresses a seismic shift in the way we currently understand what we are protecting
within our national parks. Today we view our cultural resources as not separate from but inti-
mately connected to our ecological resources. Cultural resources include archaeological sites
and historic built structures such as military fortresses. The concept of bridging biodiversi-
ty and cultural values finds itself most tightly twined in resources like salmon and maple
trees; a bison is both “ecologically important and culturally significant.” Elements of the biot-
ic world have tremendous cultural and historical value to people now and going back in time. 

Fast forward
As the new report enumerates them, the ecological woes impacting our national parks
include “widespread, complex, accelerating and volatile changes” due to “biodiversity loss,
climate change, habitat fragmentation, land use change, ground water removal, invasive
species, overdevelopment, and air, noise, and light pollution.” But there is also good news, as
Hamilton points out: “Science knows so much more now, and we have amazing tools.” It has
only been 25 years since conservation biology became a formal discipline, and parallel with
its drill-downs on such functions of nature as predation and extinction have come mind-
stretching advances in computing power and statistical models. Satellite-transmitted imagery
measures what is happening to vegetation on an hourly basis; from there we can infer what
birds and mammals are making use of it. We can now track nature on a continental level, and
we can understand the finest points of species differentiation through molecular examination
of DNA. We have new capacities for macro- and micro-scale analysis of what is going on out
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there, and it can help us make rapid decisions and move quickly to manage fast change. The
new report emphasizes that to make management of our natural resources possible at the rate
and to the extent necessary, the national parks must be equipped with consistent decision-
making tools and connected with parallel efforts at other state and federal agencies. There
are significant initiatives in this direction already underway.

At the same time, our contemporary landscape is even more beset by economic pres-
sures to develop open land and repurpose its natural resources than the purview Leopold
faced. The environmental degradation Leopold referenced is still a problem, but with ever-
increasing consequences. The revised report advocates the “precautionary principle” be
used to guide decision-making around potential park impacts—not only within the parks but
on adjacent lands. Hamilton says, “We emphasize that the ‘precautionary principle’ be used
to guide decision-making around potential park impacts—not only within the parks but on
adjacent lands. For example, we need to look at connectivity ‘pinch points’ on the landscape,
and not destroy these before we even recognize they are there.” 

The cultural component
The report addresses the vast cultural and demographic shifts of the past 50 years; now each
year, 279 million people visit our 398 national parks, historic sites, urban recreation areas,
national monuments, wild and scenic rivers, and national trails. These visitors represent a
big age range, from preschoolers to a bumper population of retirees, and likewise personify
many ethnicities and nationalities. Our pluralist present makes the true nuances of our past
more important. The report replaces the “primitive” ideal with a goal to support “authentic-
ity” both on the landscape and in how cultural artifacts are interpreted.

Stephanie Toothman, associate director for cultural resources at NPS, remarks that the
new report “captures a trend that has been developing in the field and the NPS for years; we
need to understand the impact and effects of people’s interaction with their environment, not
just immediately, but long-term.” Toothman addresses Leopold’s “vignette” concept as, yes,
“poorly conceived to restore some pre-European context,” but she adds that “the act of cre-
ating parks and wilderness is a cultural construct. That makes some people uncomfortable
but we have to understand how we got to where we are, and see our management as a multi-
cultural effort.” 

Ergo, the revised Leopold report expressly integrates what for many have historically
been separate protective imperatives, the need to sustain nature in the parks, and the need to
sustain their cultural artifacts, including, for example, the remains of ancient human settle-
ments. Where the ecological lens of the report calls out the need for comprehensive suste-
nance of the “functional qualities of biodiversity, evolutionary potential, and system
resilience,” it also calls for a deeper interpretation of our cultural resources, extending these
“to include … diverse forms of cultural knowledge.” An example of this kind of thinking is
relevant in California’s Yosemite Valley, which is currently faced with the spread of conifers
and a potential reduction in black oak due to the fact that Native Americans once actively cul-
tivated an acorn crop there and no longer do. “What we inherited,” says Toothman, “is not
just due to negative post-European impact, but thousands of years of favoring one species
over another in the valley.” Native American use of fire was an integral part of the ecosystem,



a sterling example of the inextricability of natural and cultural resources.
Climate change poses enormous challenges to our cultural as well as our natural inher-

itance. Marcy Rockman, climate change adaptation coordinator for cultural resources for
NPS, provides an example in Fort Jefferson, in the Dry Tortugas. This is “a brick and iron
fort with enormous repair issues. But how much money should we invest in it, given sea level
rise” due to global warming? Yet Fort Jefferson is a great place for on-the-ground visitor
interpretation. As Rockman points out, “Fort Jefferson tells the story of a mid-19th century
fort and allows visitors to get a sense of the kind of isolation the builders and inhabitants”
went through. The Dry Tortugas are indeed not a good place to put your brick and iron
structure, but strategically, it was the only place to put it at the time. “Fort Jefferson also gives
us information about how political decisions can take precedence over environmental con-
siderations.” Another dimension of the layers of learning possible in studying even disap-
pearing resources is in coastal archaeological sites, including those subject to increasingly
rapid erosion. For example, Rockman highlights the western Alaska coast, where soil “that
used to be frozen hard almost all year is now the consistency of soggy bread—destroying the
stratigraphy of archaeological sites.” NPS is inventorying the area as fast as it can—after all,
this is an internationally important place, connected to the Bering Land Bridge across which
North America’s first plants, animals, and people migrated. The treasures now quickly
decomposing as they are exposed to air hold invaluable information about how life here
began and evolved. As Rockman points out, the area illustrates “how learning to live and per-
sist in that environment took place over thousands of years.” It is no small mission for the
NPS to both identify and address the impact of climate change on these resources with the
intention of conserving them, while at the same time examining them for information that can
help us understand our contemporary situation in a variable environment. Rockman points
out that the revised report recognizes that, while our resources cannot be “effectively frozen
in time,” it also provides the guidance that as repositories for understanding human-environ-
mental interactions over vast periods of time, they are “tremendous assets.” 

All hands on deck
One of the most progressive and useful recommendations of Revisiting Leopold is that the
national parks enlist us Americans as “citizen scientists” in helping to monitor what’s going
on in the national parks. Regular people are now able to make valuable contributions to sci-
entific research through the use of smart phone apps, and even by the use of regular old pen-
cil and paper, providing a level of data input for which there are simply not enough PhDs
around to supply otherwise. The quick-change challenges of the future above all necessitate
that we keep our fingers on the pulse of what is happening with nature in order to make time-
ly responses. Only mob-sourcing is adequate to provide this service, and it will do us citizens
a great deal of good to participate. The new report references the “transformative experi-
ences” the parks can provide; citizen science often begins with paying close attention to
nature, which has a way of making people interested in understanding it, and also leads to
loving nature. We want to love it before we lose it. Revisiting Leopold tells us how.

Mary Ellen Hannibal, 2834 Divisadero Street, San Francisco, CA 94123; meh@znet.com
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