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Abstract

A study on the Relationship between Visitor Density and
Perceived Crowding in Ozegahara of Oze National Park

Several National Parks in Japan have suffered from damaged natural resources and
deteriorated visitor experience in the last few decades because of an increase in visitor
numbers. The park managers have promoted the decentralization of visitors and the regulation
of visitor number limits in some National Parks.

The case study area of this research, Ozegahara of Oze National Park, is designated as a
National Park Special Protection Zone. However, high levels of visitation to Ozegahara have
resulted in visitor congestion on wooden paths and rest terraces which may impact the
experience of visitors. The proper Carrying Capacity based on scientific data is, therefore,

needed immediately.

The two basic goals of this study are as follows: first, to clarify the effects of visitor density on
perceived crowding on wooden paths and rest terraces in Ozegahara; second, to clarify the
influence factor on perceived crowding.

This study addresses this thesis in two ways.

First, the relationship between perceived crowding and actual personal distance on wooden
paths on peak days, and personal distance and space on rest terraces was analyzed. Second,
a Discomfort Distance and Comfort Distance on peak and off-peak days was compared. Major

factors that can affect the results were also analyzed.

This thesis is organized as follows:
Chapter I (introduction) introduces the background and goals of the research, and previous

studies related to carrying capacity and perceived crowding.

Chapter II investigates the tendency of present use and the control management of visitors
in Oze National Park.
Based on this research, Oze receives many visitors annually with numbers peaking at

weekends during seasons such as the attractive periods of Mizubasho (Lysichiton
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camtshatense), Nikko-kisuge (Hemerocallis middendorffii) and the autumn leave season. The
regulation of visitor number limits during the congested periods is examined at Oze National
Park.

Chapter III examines the relationship between perceived crowding and personal distance on
wooden paths at Ozegahara. A series of interviews about perceived crowding was conducted
on peak days in Ozegahara. At the same time, the number of people passing by was counted
every 15 minutes at each corner of the path, and both results were analyzed together. The
sorts of perceived crowding were classified into three categories; 1) crowding perception with
discomfort, 2) crowding perception without discomfort, 3) non-crowding perception.

This analysis indicates that perceived crowding increased when visitors’ personal distance
was reduced. The majority of people perceived crowding with discomfort due to overcrowding
when their personal distance was 4.2 m/person, which condition that two parallel paths are
considered to be a single path. Equally, crowding perception without discomfort was
5.0m/person, and non-crowding perception was 9.2m/person. Moreover, it was discovered that
visitor density of traffic moving in the same direction was usually found to significantly
influence the level of visitor discomfort compared to traffic moving in the opposite direction,
except for visitors who wanted to walk slowly, in which case traffic moving in the opposite

direction was found to influence visitor discomfort more strongly.

Chapter IV compares Discomfort Distance and Comfort Distance on peak and off-peak days
in Ozegahara. Interviews were set up on each day to analyze these distances. The following
guestions were addressed: 1) Discomfort Distance; when walking alone on a wooden path in
Ozegahara, what distance between you and the person in front did you feel discomfort? 2)
Comfort Distance; when walking alone on a wooden path in Ozegahara what distance between
you and the person in front did you feel comfortable?

The study also sought to understand major factors that could affect the results. Six indicators
were chosen, 1) the level of congestion respondents experienced while on park trails (the only
indicator on the peak day), 2) trail lengths the respondent would walk in the visit, 3) amount of
time which the respondent would spend on the visit, 4) number of visiting times to Oze, 5)
number of visiting members, 6) intention of avoiding congestion on peak days: the coping
behavior (the only indicator on the off-peak day).

As a result, there was a tendency for people to prefer more distance on the off-peak day than

the peak day. The Discomfort Distance to Comfort Distance (median) was 4 to 12 m/person on
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the peak day and 8 to 35 m/person on the off-peak day. Major factors influencing these
distance results were the level of congestion respondents experienced while on park trails on
the peak day, and were the number of visiting times on the off-peak day.

Based on this analysis, it can be assumed that as visitors experience more congestion at Oze,
their distances become shorter. In other words 40 m/person, which is the Comfort Distance of

first-time visitors to Oze on the off-peak day, is a remarkable standard.

Chapter V examines the relationship between perceived crowding and actual visitor density
(personal distance and personal space) on rest terraces between Yamanohana and Ushikubi
point, and which area is crowded the most in Ozegahara.

Interviews of crowding evaluation were conducted on a peak day on two types of rest
terraces, which are square benches and linier benches located on decks. The alternatives of
crowding evaluation were “this place is 1) very crowded, 2) rather crowded, 3) not very
crowded, 4) not crowded at all.”

At the same time, the number of sitting visitors was counted on the rest terraces to clarify the
visitor density. Both results were analyzed together. The middle evaluation of 2) and 3) was
regarded as a suitable condition.

The analysis about personal distance showed that the suitable condition was 1.3 m/person,
which indicates that there is little difference between the square type and linier type. The
analysis about personal space showed that the suitable condition was 1.7(square)~2.5(linier)

m/person.

Finally, chapter VI compares all of the distances about perceived crowding based on the
results from Chapter Il to V. The results showed that visitors walking on wooden paths on off-
peak days are more likely to perceive crowding (that is, they are the most sensitive). Secondly,
visitors walking on wooden paths on the peak days are more likely to perceive crowding.
Visitors who are sitting down on rest terraces are more likely to perceive the least amount of
crowding (that is, they are the most insensitive).

Moreover, the two methods for peak-cut regulation of visitors to control personal distance and
the number of passersby by given time on wooden paths is also discussed.

It was concluded that in the future it is important to carefully set a standard while interpreting
the specific number of visitor density for alleviating perceived crowding. In doing so, it will lead

to a higher quality of visitor experience in National Parks.
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