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Summary

The impact on natural resources and
visitor experience caused by the increase in
visitor numbers and diversification of use
forms in mountainous natural parks has been
widely reported. Finding a balance between
natural resource protection and visitor expe-
rience, in turn, has been a challenge for
Japanese natural park management.
Introducing the concept of carrying capacity
into natural park planning and management
systems is needed. Therefore, it is impor-
tant to identify the relationship between visi-
tor numbers and their impact on mountainous
natural parks, and to establish park planning
and management techniques based on carry-
ing capacity.

This paper has examined the necessity of
planning and management based on carrying
capacity, and clarified the characteristics of
visitors’ crowding perceptions in order to
establish a social carrying capacity in moun-
tainous natural parks. In addition, sugges-
tions have been made for the improvement of
the existing planning and management sys-
tem in natural parks.

Each chapter is outlined as follows:

Chapter 1 described the research back-
ground, the subject of the present natural
park system in Japan, and the problems
related to investigating visitors’ crowding
perceptions. The purpose of this paper, and
its whole composition, has been based on the
above.

Chapter 2 examined the changes in plan-
ning techniques based on concepts of carrying
capacity in the U.S., and compared these with
conditions in Japan where such concepts have

not yet been embraced. Characteristic of
the techniques applied in the U.S. are the
identification of park purpose, settlement of
management zones aimed at protecting natu-
ral resources and visitor experience, a
monitoring system. Planning of national
parks in Japan lacks procedures and frame-
works based on carrying capacity, and partic-
ularly there is no concept of impact on visitor
experience or social carrying capacity.
Chapter 3 examined the characteristics
of visitors’ crowding perceptions on a trail in
Daisetsuzan National Park, and the relation-
ship between actual use levels and visitors’
crowding perceptions and encounters with
other visitors. The results showed that visi-
tors’ crowding perceptions were more related
to their perceptions of encounters with other
In addi-
tion, it was suggested that visitors’ percep-

visitors than to actual use levels.

tions of encounters and crowding were
affected by their previous experience.
Chapter 4 focused on the relationship
between actual use levels and visitors’ crowd-
ing perceptions and encounters with other
visitors at campsites in Daisetsuzan National
Park. Furthermore, the influence of the
setting up of tents on crowding perception
and the factors causing annoyance to the
campsite visitors were examined. More-
over, the establishment of a social carrying
capacity at the campsites based on visitors’
crowding perceptions was examined, and an
acceptable limit of encounters was suggested.
A tendency for tents to be set up around the
periphery of the campsites was also shown.
According to the increase of actual use levels,
the difference between actual or perceived
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use levels and desirable or acceptable use
levels grew. When actual or perceived use
levels exceeded acceptable use levels, crowd-
ing perception and the number of factors
causing annoyance to visitors significantly
increased. The results demonstrated the
necessary of investigating acceptable use
levels and crowding perception in establish-
ing carrying capacity for the campsites.
Chapter 5 examined the relationship
between visitors’ acceptable limits of encoun-
ters with other visitors and their coping
behavior. To define social carrying capac-
ity, it is necessary to investigate visitors’
acceptable use levels. However, their cop-
ing behavior may confound the reliability of
The results showed that

some visitors avoided encounters with others

that information.

through coping behavior such as intra-site
displacement. When the number of encoun-
ters exceeded the acceptable limit, visitors
tended to change their experience definitions
to what they expected of more crowded con-
ditions. They would move to less crowded
areas, change tent sites, or make visits in
other seasons. Hence when acceptable use
levels were researched by surveying only
present users as respondents, the intentions of
potential users who had already coped with
actual use levels would not necessarily have
been reflected in the establishment of a social
carrying capacity.

In Chapter 6, a visual approach based on
photomontage simulations was applied to
examine visitors’ crowding perceptions and
acceptable limits of encounters on natural
trails. This aimed to overcome several
shortcomings of the numerical approach
which consists of merely asking visitors
about acceptable visitor numbers. The
results showed that the response rate regard-
ing acceptable limits of encounters gauged by

the visual approach was about twice that of

the numerical approach used in previous
studies. The visual approach can therefore
be accepted as an effective method, espe-
cially in high-use areas. However, more
thorough examination of visitor location and
scene composition in the photo simulations
may be necessary.

Chapter 7 examined the influence on
congestion by changes in use levels, and the
effect of management actions regulating
entry points or movement direction on trails.
The number of visitors and encounters on
trail segments were calculated by using the
visitor travel simulation model. It was
shown that the numbers of encounters were
relatively high on trail segments where there
were many groups of visitors. The number
of encounters may multiply on trail segments
as the number of total groups increases.
Moreover, the effect of management actions
It was found that the

number of encounters on high segments de-

could be confirmed.

creased drastically when visitors dispersed at
the entrances, made visits on different days
of the week, or limited their movement direc-
tion.

Finally in Chapter 8, which was based on
the results from Chapters 2 to 7, the charac-
teristics and the problems of estimating visi-
tors’ crowding perceptions as an evaluation
measure to establish social carrying capacity
were summarized. Moreover, the state of
planning and management in national parks
based on the concept of carrying capacity
was considered. The results showed that a
social carrying capacity could be established
by using visitors’ crowding perceptions and
The need of
establishing a carrying capacity was predict-

reported acceptable use levels.

ed to become more urgent with the applica-
tion of “use adjustment areas” under the
revising Natural Park Law in Japan. The
results also confirmed the effectiveness of the
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visual approach method and the necessity of
considering visitors’ coping behavior in inves-
tigating visitors’ acceptable use levels.

These results could be useful in achieving
an agreement on park planning and manage-
ment between visitors and other people or
concerned administrative bodies. Since eco-
logical and social impacts occurred, they
have been influencing each other in a compli-
cated way. Interdisciplinary research and
cooperation on the impact of mountain use is
required. Moreover, the relationships
between use levels and ecological/social
impact needs to be clearly shown in an estab-
lishment of carrying capacity. Presently
existing data on use levels is incorrect and
insufficient for examining the establishment
of carrying capacity. Improvements such as
standardized methods for keeping visitor lists
and the collection thereof by the park admin-
istrator and concerned administrative bodies
are necessary.

Natural resource protection is consid-

ered as being important in the present zoning

system. However, the zoning system needs
to be based also on visitors’ experience. In
addition, for the establishment of carrying
capacity, it is realistic to take into account
every zone where the conditions of natural
differ. This
research has proposed to identify ‘utilization

resources and use levels
plans’ which designate the type and purpose
of each park facilities, and to establish a
carrying capacity for every zone, after im-
proving the present classification of zones.

Various visitors’ regulations can be con-
sidered through the establishment of carrying
capacity. However in order to enact such
regulations in Japan’s natural parks, an
agreement between the landowner and con-
cerned administrative body is required due to
Japan’s zoning system. In conclusion, to
establish a natural park carrying capacity it
is necessary to develop a planning system in
which the opinions of visitors, landowners,
and concerned administrative bodies are
taken into account.



