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Abstract
This research analyzed the status of visiting peri-urban forestlands and mountains during the �rst
emergency period in Japan via large-scale online questionnaire survey. We examined in explorative
manner corelating factors with visits; i.e. social-economic attributes as well as environmental factors of
residents (such as land use patterns of residential areas), and their awareness on forestlands. Results
implied that environmental factors could provide a basis to encourage the residents to visit peri-urban
forestlands and mountains during the pandemic. Peri-urban areas with forestlands have such
environmental factors, and the residents who visited peri-urban forestlands and mountains tended to live
in peri-urban areas. As for the awareness of the visitors, the expectations for forest functions were
identi�ed as another in�uential factor to facilitate them to visit those places. The residents who visited
the area (forests and mountains) had relatively high expectations for mental and educational functions
of forest. The environmental factor might be able to encourage to have such expectations. In future
research, the relationships between the environmental factors and expectations or awareness of residents
for peri-urban forest need to be explored.

1. Introduction
During the COVID-19 pandemic, access and use of green areas are largely affected by lockdown and
other measures and policies (Derks et al. 2020; Honey-Rosés et al. 2020; Venter et al. 2020). The unequal
access is discussed as one of the emerging injustices particularly in urban contexts. In�uence of the
pandemic on physical and mental aspects are discussed extensively in the existing studies (Freeman &
Eykelbosh 2020; Xie et al. 2020), considering the values of green areas. Preliminary studies identi�ed the
changes of numbers of visitors in green areas. Certain studies further analyzed personal attributes of the
visitors in addition to the overall numbers (Uchiyama & Kohsaka 2020). Still, the target green areas are
limited to parks, gardens, and agricultural lands. It is necessary to identify the status of visiting other
types of green areas such as peri-urban forestlands which can provide spaces for relaxation, education,
and other activities for visitors from urban and peri-urban areas. Furthermore, peri-urban forestland is one
of the essential components in biodiversity and ecosystem managements (Uchiyama et al. 2015;
Uchiyama & Kohsaka 2019; Verdú-Vázquez et al. 2021).

Considering such limitations of existing studies, the purpose of this research is to identify the status of
visiting peri-urban forestlands and mountains during the emergency period in Japan and to detect factors
which corelate with visiting there. In this paper, socio economic attributes and environmental factors of
residents, and their awareness on forestlands were focused because such factors might have correlation
with visiting such areas.

2. Materials And Methods
An online questionnaire survey was conducted to identify the status of visiting peri-urban forestlands and
mountains. The survey period was from 31 July to 1 August 2020. Although there are discussions of
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merit and demerit of online survey (Pforr & Dannwolf 2017), online survey is useful method especially
during the pandemic (Islam et al. 2020). The questionnaire was distributed to respondents in Aichi
prefecture, Japan two months after the �rst emergency period (16 April–14 May 2020) of COVID-19 in
Japan. During this period, the Japanese national government discouraged the residents from going out
of their houses and especially visiting areas over prefectural borders. There were no penalties for the
residents, even if they did not follow the statement of the government, but there were large impacts on the
behavior of residents, particularly as Japanese society has relatively high peer-pressure for social norms
and uni�ed behavior. For example, it was reported that 37% of residents in Aichi did not visit green areas
during the emergency period in previous studies for urban greens (Uchiyama & Kohsaka 2020). The
residents were discouraged from visiting even hiking places but some of them were visiting there (Fig. 1).

The research site, Aichi Prefecture the third largest metropolitan areas with relatively good access to
mountain and forestlands in Japan. The capital city is Nagoya City and the population size of its
metropolitan area is the third largest in the Japanese metropolitan areas. The total number of
respondents was 1244. The ratios of female and male were 47.6% and 52.4% respectively. The ratio of
over 60 years old respondents was 36.6%, and other �ve-year age groups had similar ratios (from 7 to
11%), except the youngest age group of 20–24 years (2.9%).

The following information was asked in the questionnaire to identify the status of visiting peri-urban
forestlands and mountains at least once in the emergency period. In the previous research, we analyzed
answers of questions to ask about status of visiting green areas which were relatively frequently visited
by citizens in the period (Uchiyama & Kohsaka 2020). In that research, sample size of respondents who
visited mountains was too small to analyze, only 22 respondents visited mountains as main green area
where they visited relatively frequently.

Socioeconomic attributes: Gender, age, annual household income, number of children in the
household;

Environmental factors: Zip-code district (the sizes of the areas and the ratios of land use categories
in individual zip-code districts were computed and used in the analysis)

Status of visiting peri-urban forestlands and mountains: Whether respondents visited mountains and
forestlands during the emergency period (Answer: Yes/No);

Awareness on the functions of forestlands (Respondents were asked about their awareness which
they had before and after the emergency period).

As for the ratios of land use categories in zip-code districts, Japan Aerospace Exploration Agency (JAXA)
High-Resolution Land Use Data (2014–2016) (https://www.eorc.jaxa.jp/ALOS/en/lulc/lulc_index.htm)
were used to compute the ratios. Based on the ratios of the land use categories and area sizes of the zip-
code districts, the environmental factors of respondents were analyzed. The resolution of the land use
data was a 30 m square grid, and 10 land use categories were included in the data. Such high-resolution
data were necessary to analyze the environmental factors of zip-code districts with relatively smaller area
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sizes, which are located in urban areas. To analyze the overall environmental factors of the individual zip-
code districts, the ratios of urban areas, agricultural lands, and forestlands were computed.

Regarding the awareness on forestlands, the respondents who visited peri-urban forestlands and
mountains might have certain awareness. To analyze the characteristics of their awareness, we
compared their awareness with that of ones who did not visit.

3. Results
As a result of the survey, it reveals that 212 (21%) respondents visited peri-urban forestlands and
mountains during the emergency period. The reasons of visiting those places are shown in Fig. 2. More
than 40% of respondents who visited peri-urban forestlands and mountains visited there to feel relaxed.
Feeling and touching nature was the second main reason and 20 to 25% of them answered the reasons
including “to see beautiful landscape”, “to leave from daily routine”, and “to visit safe place”. The reasons
directly related to physical activities such as doing supports and recreations were not main reasons. This
overall trend of the reasons for visiting mountains shows that the residents were visiting mountains with
the reasons related to their mental health. In the main reasons, 24% of the respondents who visited
mountains chose “to visit safe place” as a reason for visiting there. This result suggests that peri-urban
forestlands and mountains were considered as a safe place during the COVID-19 pandemic in a certain
degree.

As for the socioeconomic attributes of the respondents, there was no obvious difference between them
except for gender. Figure 3 shows the ratios of male and female respondents who visited / did not visit
peri-urban forestlands and mountains. The ratio of the male respondents who visited those places is
relatively high compared with the female respondents. It might re�ect that relatively older male
respondents who might be used to or interested in visiting mountains tended to visit peri-urban
forestlands and mountains. The age group, over 60 years old, has the highest ratios of respondents in
both categories of respondents who visited / did not visit, and it can be assumed that the older male
respondents tended to visit those areas.

Regarding household income of residents, an existing study (Uchiyama & Kohsaka 2020) shows that
residents with higher household income tended to visit green areas during the pandemic. However, Fig. 4
indicates that the difference of household income between the respondent groups who visited / did not
visit peri-urban forestlands and mountains is unclear. Although relatively small differences of the ratios
of respondents in individual household-income groups can be seen between the two respondent groups
(Fig. 4), the differences are not clear compared with the result provided by the existing study.

Furthermore, the environmental factors of residential places of respondents were examined. It reveals
that the average ratio of forestland and area size of the zip-code district have statistically signi�cant
differences between the respondent groups who visited / did not visit peri-urban forestlands and
mountains (Tables 1 and 2). As for the ratio of forestland, the average ratio of forestlands in the zip-code
districts of respondents who visited those places is higher than that of ones who did not visit (t-test, p < 
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0.01) (Table 1). This result suggests that the respondents who visited such areas can relatively easily
access to forestlands in their residential areas and they might be more familiar with forest environment in
their daily life. Moreover, it could be assumed that their residential places are not highly urbanized and
not fully covered by built-up areas. The environment which can allow the residents to easily access to
forestlands might be a part of contexts which encourage the residents to visit peri-urban forestlands and
mountains.

 
Table 1

Ratios of forestlands in the zip-code districts of
respondents who visited / did not visit mountains in the

emergency period
Ratio of forestland Visited Did not visit

Average (%) 8.10 4.33

Variance 332.54 158.00

Number of respondents 212 1031

Degree of freedom 254  

t value 2.87  

p value 0.004426  

 
Table 2

Area sizes of the zip-code districts of respondents who visited /
did not visit mountains in the emergency period

Area sizes of the zip-code districts Visited Did not visit

Average (ha) 213.08 147.03

Variance 197,761.2 65,189.4

Number of respondents 212 1031

Degree of freedom 240  

t value 2.09  

p value 0.037421  

Regarding the area size of zip-code district, the average area size of the zip-code districts of respondents
who visited those places is larger than that of ones who did not visit (t-test, p < 0.05) (Table 2). Because
generally the zip-code areas sizes are larger in peri-urban areas compared with those in urban areas, it
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can be assumed that the respondents who visited peri-urban forestlands and mountains are living in peri-
urban areas in the research site. In peri-urban areas, the residents can have relatively large lands for their
houses and gardens. In addition to the access to forestlands, access to nature such as plants in the
gardens might be a factor which can familiarize the residents to visit natural lands such as mountains.

To identify the distribution pattern of residential areas of respondents who visited peri-urban forestlands
and mountains during the emergency period, the distribution of the zip-code districts of the respondents
is visualized in Fig. 5. In the �gure, those of ones who did not visit are also shown and overlaid on the
map. As we mentioned in the explanation of the analysis result of area size of zip-code district, the
smaller zip-code districts are located in urbanized areas. The central area of Nagoya City which is the
capital city of the research site, Aichi Prefecture, is indicated in Fig. 5 with red circle, and the sizes of zip-
code areas are relatively small compared with those of the surrounding areas. As it is shown in the map,
the green colored areas which are the zip-code districts of respondents who visited peri-urban forestlands
and mountains are mainly located outside of the red circle and the sizes of them are relatively large. The
result can support the assumptions which we provided based on the analysis of forestland ratios and
sizes of zip-code areas, showing that residential areas of respondents who visited peri-urban forestlands
and mountains are in peri-urban areas and not concentrated in urbanized areas.

The analysis results of environmental factors suggested that the residents do not have rich experience of
visiting forestlands and mountains might not have such places as their destinations to visit during the
pandemic.

Regarding the awareness of the residents on forest functions, we asked about their awareness which they
had before and after the emergency period. Speci�cally, the expectations of residents on forest functions
were survey using questionnaire. As results, the ratios of respondents who expected certain functions
differ between those of the respondents who visited / did not visit peri-urban forestlands and mountains.
As an overall trend, the difference between the expectations which the respondents had before and after
the emergency period is trivial. The different degrees of expectations between the two groups of the
respondents can be seen regarding the functions such as “providing a relaxing space”, “providing an
educational space”, and “puri�cation of air and reduction of noise”. Before and after the emergency
period, the ratios of respondents who visited mountains and expected such functions are higher than
those of respondents who did not visit. After the period, the differences became larger for the functions
such as “providing a relaxing space” and “providing an educational space” as show in Fig. 6.

The results here suggest that the respondents who visited peri-urban forestlands and mountains were
highly expecting those mental and educational functions for forestlands. having such relatively high
expectations for forest might be encouraging the residents to visit those areas during the emergency
period.

4. Discussion And Conclusion
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What is implied from our result is that the residents do not have rich experience of visiting natural lands
or environment might not have options to visit forestlands and mountains in their minds if they are not
exposed to such experiences in daily manner. Therefore, having such experience and environment are
essential to encourage residents to have enough options to visit to maintain good mental and physical
health in the pandemic period. Policies and actions to provide and share the experience are required for
governments and local communities.

This study indicated that environmental factors serve as a basis for the residents to visit peri-urban
forestlands and mountains during the pandemic. Speci�cally, peri-urban areas with forestlands have
such environmental factors, and the respondents who visited peri-urban forestlands and mountains
tended to live in peri-urban areas.

Furthermore, the expectations for forest functions were identi�ed as in�uential factor to facilitate the
residents to visit those places as well. The respondents who visited there had relatively high expectations
for mental and educational functions of forest. The environmental factor might be able to encourage to
have such expectations. In future research, the relationships between the environmental factors and
expectations or awareness of residents for forest need to be explored, considering the values and
meanings of forest from the international perspectives (Kohsaka & Flitner 2004; Kohsaka & Handoh 2006;
Kovács et al. 2020)

The extinction of experience is a keyword to discuss essential roles of having experience in nature to
encourage residents to understand meaning of biodiversity and ecosystem conservation. Although there
are ongoing discussions about the keyword (Oh et al. 2020; Soga et al. 2018; Miller 2005), such
experience is endangered especially in urban areas and developed countries. The numbers are limited but
there are also existing empirical analysis with large-scale questionnaire based on o�cial municipality
data to the residents (cf. Imai et al. 2018 and 2019 for Sendai City), which implies decline in the interests
and recognitions of younger generations. Through these experiences with nature during intense physical
mobility limitations and mental pressures, it can encourage conservation efforts and appreciate and
acknowledge the role of natures in emergency periods. In the pandemic period, options to address to the
issues of mental and physical health is relatively limited, particularly for the vulnerable groups.
Encouraging such groups as target groups to facilitate visiting peri-urban forestlands and mountains can
be an option to address the social injustice, particularly for the younger generations. These discussions
and future analysis of data can contribute to the debate related to extinction of experiences with long
term analysis is enabled (with or without the continued limitations of mobility in future).
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Figure 1

Signage of discouraging people from visiting the hiking place and visitors of the place in Aichi Prefecture

Figure 2

Reasons of visiting peri-urban forestlands and mountains
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Figure 3

Ratios of respondents who visited and did not visit peri-urban forestlands and mountains by different
gender groups
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Figure 4

Ratios of respondents who visited and did not visit peri-urban forestlands and mountains by different
household-income groups (Unit: million JPY)
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Figure 5

Distribution of zip-code districts of respondents who visited (green) / did not visit (black) mountains in
the emergency period in Aichi Prefecture. Note: Red circle shows the location of central urbanized area of
the capital city (Nagoya City) of the prefecture and blue circle indicates the location of mountainous area
with less population.
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Figure 6

Awareness on the functions of forestlands (Respondents were asked about their awareness which they
had (a) before and (b) after the emergency period)


