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Cultivating a sense of ownership
over climate change adaptation
through the expansion process of
local community activities
stimulated by urban river
restoration in Okazaki City, Japan

Yuta Itsumi'*, Takeyoshi Chibana? and Satoshi Watanabe!

Faculty of Social and Cultural Studies, Kyushu University, Fukuoka, Japan, 2National Graduate
Institute for Policy Studies (GRIPS), Tokyo, Japan

This study examined how urban river restoration processes can cultivate a sense
of ownership and contribute to community-engaged climate change adaptation,
focusing on the case of Okazaki City, Japan. The research employed a qualitative
approach, analyzing local documents and interviewing ten key volunteers of ONE
RIVER, a local citizens’ group. The case study demonstrated that local activities began
with utilizing the river area and subsequently expanded to encompass community-
based adaptation, including sustainably maintaining the river environment across
the entire watershed. Additionally, it was observed that a sense of ownership
over climate change adaptation was cultivated in stages through local activities.
The volunteer members first recognized the natural appeal of the diverse river
ecosystem services with the rich experiences of the natural dynamics, such as
seasonal scenery changes and the presence of living organisms. Secondly, they
perceived a hidden connection between the river environment and one’s own life by
fostering relationships with a diverse range of stakeholders. Our findings indicated
that urban river restoration would benefit community-engaged climate change
adaptation by revitalizing the connection between urban society and rivers and
building reasonable government-community relationships with local participation.
The case study also suggested that considering sociocultural differences is crucial
for evaluating the benefits of urban river restoration.

KEYWORDS

urban river restoration, climate change adaptation, sense of ownership, community
engagement, volunteer, perception, water resource management, nature-based solutions

1 Introduction

Urban river restoration can demonstrate a multitude of values to our society from the
various aspects of the socio-ecological systems, including economic, cultural, and ecological
factors (Sabbion, 2017; Mishra and Saxena, 2024). River restoration improves hydrologic,
geomorphic, and/or ecological processes within a degraded watershed, aiming to replace the
natural system’s lost, damaged, or compromised elements (Wohl et al., 2015). In particular,
river restoration in urban areas aims to regenerate ecosystems and enhance human well-being
simultaneously (Zingraff-Hamed et al., 2017). Nevertheless, despite the considerable social
and cultural value of rivers in urban areas (Kondolf and Pinto, 2017), there are inherent
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limitations to the extent to which ecosystems can be improved
through enhancements to water quality and riverbanks, primarily due
to spatial constraints (Bernhardt and Palmer, 2007).

Therefore, urban river restoration emphasizes environmental
education and community building (Kondolf and Yang, 2008). This
community development process can demonstrate its latent value to
society beyond ecosystem regeneration and well-being. A well-
established tenet of environmental education is that cognitive
processes are altered by direct natural environment experience
(Ardoin et al.,, 2020). To illustrate, an enhanced comprehension of the
river landscape can be achieved through an increase in the frequency
of direct experience with the river (Lay et al., 2013). Moreover, prior
research has indicated that awareness of water environment issues can
be incrementally developed through the processes of urban river
restoration in Japan (Nakamura, 2018). There is also a related concept
named “stewardship” in the context of environmental conservation
(Mathevet et al., 2018). It has been observed that local environmental
stewardship is shaped by the progression of action (Takizawa, 2022).

Those values of urban river restorations may contribute to climate
change adaptation, particularly in sustainable water resource
management, by cultivating a local community’s sense of ownership.
Cultivating a sense of ownership over climate change by connecting
with local, everyday problems is pivotal in effectively implementing
community-engaged adaptation strategies (Simon et al., 2020). In the
context of community development, the term “sense of ownership”
describes the feeling or perception among community members that
they have a stake in the processes and outcomes (Lachapelle, 2008). A
mature relationship between governments and communities is one
dominant factor that can form a sense of ownership (Nickel and
Schnurr, 2024) by promoting community participation. Previous
research has demonstrated that meaningful stakeholder engagement
in projects is a critical driver of community-engaged adaptation (Kelly
et al., 2017). This is sometimes articulated regarding a shared
responsibility mindset (Johnston et al., 2022) or elucidated quantitative
impacts through the lens of social capital (Hagedoorn et al., 2019).
Furthermore, person-place bonding, which enhances people’s interest
in the outcomes, should be considered a significant factor (Groulx,
2017). This aspect is more important in urban areas as residents have
been observed to demonstrate a reduced sense of place identity over
the local environment (Belanche et al., 2021). This is particularly true
in developed countries like Japan, where the government actively
promotes water resource management and lifestyles primarily
disconnected from nature (Nakamura and Oki, 2018). Promoting
direct natural environment experience through urban river restoration
is considered to have a high potential for contributing to this problem.

However, the potential value of urban river restoration processes
for community-engaged adaptation still needs exploration. The
integration of climate change adaptation with local community needs
(United Nations Development Programme, 2015) and bottom-up
approaches (Ayers and Forsyth, 2009) has received considerable
attention (Piggott-McKellar et al., 2019), and much research, including
theoretical suggestions, has already been presented. For example, the
concept of “river culture” posits that recognizing the positive values of
healthy rivers for human well-being can address the water resource
management problem (Wantzen et al., 2016). It is noted that linking
nature-based solutions with community-engaged adaptation would
create a synergistic effect (Wamsler et al., 2020). This concept also
attracts attention when considering social characteristics at the
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community level, representing a prominent issue in sustainable
development (Clavin et al., 2023). However, there is a critical lack of
consensus on the precise definition of “community” (Chung, 2023).
Consequently, empirical studies on actual cases typically address
community characteristics, such as a sense of ownership and person-
place bonding, as boundary conditions and uncontrollable factors,
and they tend to investigate the policies or systems of government
agencies (McNamara and Buggy, 2017).

The Okazaki City in Japan provides an illustrative example of a
local initiative initially focused on urban river restoration that has
subsequently expanded to encompass the long-term maintenance of
a sustainable environment in climate change, including extreme
flooding and drought. A local citizens’ group, designated as ONE
RIVER, is engaged in various activities, including river environmental
education, forest utilization, rice field experience programs, and urban
rain garden promotion. It is anticipated that the sense of ownership
over climate change adaptation was cultivated through the expansion
of local activities. Consequently, the case study serves as an effective
means of verifying the potential value of urban river
restoration processes.

In this study, we employed a qualitative approach to examine
the expansion process of community-engaged local activities in
Okazaki City, Japan, and discuss the potential value of urban river
restoration for climate change adaptation. To investigate cultivating
a sense of ownership, we conducted a detailed analysis of the
process, emphasizing the perceptions and recognitions of the
involved participants in the urban river restoration projects. This
study addressed the following research question: How can the
processes of urban river restoration cultivate a sense of ownership
and contribute to community-engaged climate change adaptation?
The findings of this study will provide practical and valuable
insights for linking nature-based solutions and community-
which have been noted for their

engaged adaptation,

synergistic effects.

2 Method
2.1 Case site: Okazaki City, Japan

2.1.1 Geographical conditions

Okazaki City is one of the core cities in Japan, with an area of
387km? and a population of approximately 380,000. Figure 1
illustrates the geographical configuration of the Okazaki City area. The
city has developed for eight centuries, establishing itself as a prominent
political and economic center for the surrounding region.
Approximately 60% of the city area is covered by forest, and most of
the population is concentrated on the city’s western side.

Okazaki’s city center comprises two distinct areas: the vicinity of
the primary railway station, designated as East Okazaki Station, and
the historic district, colloquially known as Kosei District. Since the
1990s, as in many other regional cities in Japan, the city center area
has experienced a significant decline in visitors, resulting in urban
planning challenges. The primary causes of this phenomenon are the
proliferation of suburban shopping malls in response to the growth of
motorized transportation and the decline in the residential population
of the historic area due to the increasing prevalence of nuclear families.
In 2009, the municipal government established an Urban
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FIGURE 1
Geographical outline of the Okazaki City area.

This map was made with the Basic Map Information,
provided by Geospatial Information Authority of Japan, MLIT

Blue line shows the Otogawa River catchment area.
Gray line shows the municipal border of Okazaki City.
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TABLE 1 Dimensions of the Otogawa River.

Length

34 km from the primary waterhead (Mt. Tomoe) to the confluence point

Width

Mountainous area: 10 ~ 30 m, Plain area: 50 ~ 250 m

Discharge (usual)

4.11 m*/s at the confluence point to the Yahagi River (average from 2005 to 2017)

Discharge (flood)

1,450 m?/s at the confluence point to the Yahagi River (planned target flood discharge)

Basin Area 258 m’
Rainfall 1,450 mm/yr. (average from 1995 to 2004)
Elevation The main primary waterheads: 789 m at Mt. Hongu and 719 m at Mt. Tomoe

Revitalization Council as a nonprofit organization (NPO). In 2011, it
formulated a vision for the future of Okazaki City center (Kosei
Historic District and East Okazaki Station Area), including
revitalization plans.

Table 1 shows the dimensions of the Otogawa River.
Approximately 65% of the total area of Okazaki City (258 km?) is
encompassed by the watershed of a single river, the Otogawa River.
The river provides approximately 60% of the city’s water supply. The
primary headwaters are situated within the municipal boundaries, on
Mt. Hongu (789 meters above sea level) and Mt. Tomoe (719 meters
above sea level). The watershed is entirely contained within the city
limits. This has been the case since the merger of Okazaki City with
the former independent local government of Nukata Town in 2006.
Concerning flood disaster management, the entire 34-kilometer
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length of the river is under the purview of the prefectural government
(the mid-local level).

The Otogawa River traverses the city center of Okazaki,
serving as a prominent public space that defines the city center
landscape. However, following a period of accelerated economic
growth, the river environment, particularly in terms of water
quality, declined, reducing the riverfront’s usage in daily life.
Historically, the river was a significant contributor to Okazaki’s
economic development, serving as a vital transportation route for
shipping. For a minimum of 250 years, the city center has
developed on both sides of the Otogawa River. Additionally, it has
served a cultural function. Cherry trees have been planted along
the levees, and many people enjoy the cherry blossoms in the
spring. In August, a fireworks display is held as a traditional local
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FIGURE 2

Major local events (fireworks and cherry blossoms) on the Otogawa River flowing through Okazaki City center. The photo left was provided by ONE
RIVER, and the picture right was provided by Sugo Shrine, Okazaki City, Japan.
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event, launched from boats on the river’s surface. Figure 2 depicts
a historical image of the fireworks display and a recent cherry
blossom viewing party. As of 2015, these two events represented
to utilize the

the primary opportunities for citizens

Otogawa Riverfront.

2.1.2 Social context of river restoration and
community participation

In August 2014, the municipal government devised the Otogawa
Riverfront Area Improvement Plan. The plan aims to revitalize the city
center by restoring the Otogawa River environment and promoting its
daily use. The specific strategy is to enhance the connectivity between
the southern area near the central station and the northern historic
district by facilitating the utilization of the Otogawa River area.

Figure 3 shows the process of urban river restoration and
community participation in the Otogawa River case. The plan
represented the fulfillment of campaign promises made by the newly
elected mayor of Okazaki City, who assumed office in October 2012.
Figure 4 depicts the implemented enhancements to the riverfront area,
including the construction of a park adjacent to the waterway, the
creation of a riverside promenade, the addition of a new pedestrian
bridge, the installation of a boat launch and ramp for boat use, and the
establishment of a shelter for storing materials on the riverbank
(designated as RiverBase). Furthermore, a pedestrian walkway and
central greenway were designed to improve accessibility from the
main station and Kagoda Park, a significant urban green space. A
top-down process guided the development. The plan was reviewed by
the Otogawa Riverfront Council, a group of experts and local
stakeholders constituted by the municipal government. The council
convened six public meetings during the 2013 fiscal year and presented
a comprehensive proposal to the city authorities in February 2014. In
April 2014, a fundamental policy was formulated based on the
proposal and subsequently integrated into the plans content.
Furthermore, the plan was financed by the national government and
executed over five years, concluding in 2020.

In 2015, the plan’s implementation coincided with an initiative to
encourage local community participation, which proved to be a
significant factor in promoting the use of the space. Community
participation has continued to the present day. While the membership
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structure has been continued and expanded, the organizational
structure has undergone modifications. In 2015, the municipal
government initiated the Okazaki and Otogawa Riverfront Project
Community Development Design Project, which is also referred to as
the Otogawa Project. In this context, the nonprofit organization (NPO)
Rita, specializing in local development, played a pivotal role in
recruiting participants and fostering community engagement.
Concurrently, the project was registered under the River Improvement
Support Program by the Ministry of Land, Infrastructure, and
Transport (MLIT), the national government, in March 2015. The
objective of this registration was to facilitate the deregulation of the
utilization of river spaces. In 2016, NPO Rita collaborated with Heart
Beat Plan Inc., a community development think tank based in Osaka,
Japan, to launch a five-year social experiment called Otoga “Wow!”
onderland (meaning “Otogawa” and “Wonderland”). The team was
disbanded in 2018, at which point the Committee for Otogawa
Utilization, an independent group of the participants in the project,
was established and proceeded to organize Otoga “Wow!” onderland.
Following the project’s conclusion in March 2021, the local group
ONE RIVER was constituted in May 2021 and assumed the
committee’s activities, and it has persisted to the present.

2.2 Data collection

This study collected data by reviewing pertinent local documents
and interviewing key local group ONE RIVER members. The local
group ONE RIVER is a voluntary organization made up of neighbors.
This means that ONE RIVER is not an NGO or an NPO; instead, it is
simply a community group that engages in activities and collaborates.

The 31 documents subjected to review are itemized in Table 2.
ONE RIVER provided the documents. The Otogawa Grand Design Log
is the public report of the Otogawa Project by the Okazaki City Office.
The NPO Rita supervises the documents, and one of the purposes of
publishing them is to announce and promote local community
activities. “The Otogawa Riverfront Area Community Development
Design Concept: The Citizen’s Proposal” was developed to advance the
Otogawa Riverfront Area Improvement Plan. The local community
was subjected to review through the workshops. The OTONOTO

frontiersin.org


https://doi.org/10.3389/frwa.2025.1537235
https://www.frontiersin.org/journals/Water
https://www.frontiersin.org

{ The activities have persisted to the present )

ltsumi et al. 10.3389/frwa.2025.1537235
Actions / Events of River Restoration
2012 Oct. New mayor was elected Community Participation
™M -
=T H
- {The plan was examined by 6 public meetings) *The Otogawa Riverfront Council was
< constituted for the plan formulation. Thre_e Phases
—T 2014 Aug. Otogawa Riverfront Area Improvement Plan defined for
. the study
H Proj *The NPO Rita contracted the work for
E Otogawa Project started facilitating citizen participation
H with the municipal authorities.
© 5 {The plan was finansed by national government)
o4
2016 Jul. Otoga "Wow!” onderland (social experiment) “NPO Rita coIIaboratedA with Heart Beat Rhaseix
~ . Plan Inc., a community development
=T H think tank, for the social experiment.
: (The social experiment was planed for 5 years )
® :
=T : The Committee for Otogawa Utilization
: was organized for the social experiment
o] *The Committee for Otogawa Utilization
b . was granted the use of the riverfront
: : : by the municipal authorities Phase 11
° : ( The constraction by the improvement plan area by p .
ST was excuted over 5 years )
v
— *The Committee was disbanded.
NT 2021 May. The local group ONE RIVER was constituted
m-- : After the public project ended,
i : the local group volunteered to take over + The local group ONE RIVER has been
o i the committee's activities. developing activities not contingent Phase III
NT H upon the city office.
v

FIGURE 3

Chronological order of the process of urban river restoration and community participation in the Otogawa River case.

booklet provides a comprehensive account of the activities undertaken
by Otoga “Wow!” onderland over a year, as observed and reported by
the Committee for Otogawa Utilization. The “Otogawa Area Vision”
is a publicly available document that delineates the prospective
utilization of the Otogawa River Area. It outlines the area’s objectives,
planned initiatives, management frameworks, and operational
procedures. These elements were collectively devised by a designated
working group collaborating with the local community.

These texts were intended to promote their activities and Otogawa
to the general public. Each document announces or reports on local
activities related to urban river restoration. The text was extracted
from the materials, excluding information such as the dates and
locations of activities, program introductions, and introductions of the
people involved.

The subjects of the interviews were ten individuals currently
members of the local ONE RIVER group. The specific means of the
interview are as follows. At first, an interview was conducted with the
group’s project manager, who has been a critical player in this case
since 2017. This was held online in September 2021. The questions
were composed of the following: about the circumstances leading up
to the launch of the ONE RIVER, for example, the changes in policy
and activities, the awareness raised through the activities, and the
events that triggered them; and about the motivation for the current
activities. The dialog was recorded on the application system and
transcribed by the lead author. Next, the manager proceeded to
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introduce the other core members. The remaining nine interviews
were conducted in person between August and December 2022.
We asked them how each member came to participate in the local
activities of the urban river restoration, their past experiences, and
their current motivations. With the interviewees” permission, the
conversation was recorded by IC recorders and automatically
transcribed using the AI application “CLOVA NOTE” provided by
LINE WORKS Corp. All interviewees and authors were native
Japanese speakers, and the interviews were conducted in Japanese.

2.3 Analysis

In this study, we analyzed the attitudes of volunteer members of
the local group ONE RIVER, who participated in the urban river
restoration project, rather than the trend of attitudes of the general
public. This was because it would be feasible to analyze, as the survey
subjects were easy to establish, and the change in attitudes was more
rapid and more straightforward to capture. To verify the effectiveness
of promoting climate change adaptation, we should analyze the sense
of involvement of the public citizens, not just some group members,
but there are many methodological limitations.

Figure 5 describes a conceptual model of the contribution of
urban river restoration to climate change adaptation based on previous
research and correspondence with the analysis methods of this study.
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A sense of ownership is assumed to be cultivated by two dominant
factors: government-community relationship (Nickel and Schnurr,
2024) and person-place bonding (Groulx, 2017). This study focused
on forming person-place bonding through direct natural environment
experiences of rivers to analyze the contribution of urban river
restoration. Therefore, the experiences and perceptions of rivers and
person-place bonding of the participants in the urban river restoration
project were analyzed using the results of a literature survey and
interview survey. On the other hand, the government-community
relationship was considered a boundary condition determined by
community participation policy.

The documents were analyzed to establish the volunteer members’
perceptions of rivers and person-place bonding. The target texts were
analyzed according to two content areas: the first category pertains to
the goals of the local activities (3.1). In contrast, the second category
pertains to the characteristics or problems of the Otogawa River area
(3.2). The former represents the volunteer members’ prospective
vision of the Otogawa River area, reflecting the characteristics of their
person-place bonding. Whereas the latter represents their perceptions
of its potential services, reflecting the characteristics of their
experiences and perceptions of the Otogawa River. The authors
themselves translated the texts into English.

Frontiers in Water

The results of the interviews were used to analyze each
participant’s person-place bonding. We extracted content that
indicates place meanings of the Otogawa area from the statements
about the motivations for participating in the activities. We used
the grounded codes shown in Gernow et al. (2024) for coding
methods of place meaning, such as nature, well-being, and
symbols. For example, we classified the following statement, “I
cannot help to go in the river, because I like being in nature.” to
nature, but “The large river space of the Otogawa is the precious
charm of this area that can be perceived easily.” to symbols.
We carried out all of these tasks manually in Japanese. No specific
coding software was used.

For analysis, we defined this case’s three phases of urban river
restoration processes in the ten years from 2015 to the present. Each
phase is associated with changes in the policy of community
participation. This is because the policy has determined the
characteristics of the government-community relationship. Moreover,
as the organizational structure evolves, the content and objectives of
the activities are also subject to reevaluation, and the sense of the
participating members at the time is thought to be reflected in the
activities. Therefore, we thought this approach was appropriate for
analyzing volunteer members’ attitude changes by document review.
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TABLE 2 List of the documents we reviewed.

10.3389/frwa.2025.1537235

2015 (a) Otogawa Riverfront Area Improvement Plan for the Support Program by MLIT, Okazaki City Office
(b) OTOGAWA GRAND DESIGN Log vol. 1, Okazaki City Office (supervision by NPO Rita)
2016 (d) OTOGAWA GRAND DESIGN Log vol. 3, Okazaki City Office (supervision by NPO Rita)
(e) A flyer for Otoga “Wow!” onderland 2016, Team Otoga “Wow!” onderland
(f) Otogawa Riverfront Area Community Development Design Concept: The Citizens Proposal
2017 (g) OTOGAWA GRAND DESIGN Log vol. 4, Okazaki City Office (supervision by NPO Rita)
(h) A flyer for Otoga “Wow!” onderland 2017, Team Otoga “Wow!” onderland
2019 (1) Otoga “Wow!” onderland 2018 annual report “OTONOTO,” the Committee for Otogawa Utilization
(6)] Monthly Flyers for Otoga “Wow!” onderland 2019, the Committee for Otogawa Utilization
(k) A flyer for an opening event in 2019, the Committee for Otogawa Utilization
(0)) A flyer for a summer event in 2019, the Committee for Otogawa Utilization
(m) A flyer for an autumn event in 2019, the Committee for Otogawa Utilization
(n) Otogawa Area Vision (second edition), Otogawa Area Vision Working Group
2020 (0) Otoga “Wow!” onderland 2019 annual report “OTONOTO,” the Committee for Otogawa Utilization
(p) Monthly Flyers for Otoga “Wow!” onderland 2020, the Committee for Otogawa Utilization
(9 A flyer for a summer event in 2020, the Committee for Otogawa Utilization
(r) A flyer for an autumn event in 2020, the Committee for Otogawa Utilization
2021 (s) A flyer for a summer event in 2021, the local group ONE RIVER
(t) A flyer for an autumn event in 2021, the local group ONE RIVER
2022 (u) A flyer for an opening event in 2022, the local group ONE RIVER
(v) A flyer for a summer event in 2022, the local group ONE RIVER
(w) A flyer for an autumn event in 2022, the local group ONE RIVER
2023 (x) A flyer for an opening event in 2023, the local group ONE RIVER
(y) A flyer for a summer event in 2023, the local group ONE RIVER
(z) A flyer for an autumn event in 2023, the local group ONE RIVER
2024 (o) A flyer for a summer event in 2024, the local group ONE RIVER
®B) A flyer for an autumn event in 2024, the local group ONE RIVER
(y) Otogawa Area Vision (third edition), Otogawa Area Vision Working Group
) The official website of the local group “ONE RIVER”

Table 3 illustrates the division of phases in this study. The
characteristics in each phase were compared to analyze the changes in
the volunteer members’ attitudes (3.3). The characteristics of the
community participation policy in each phase are as follows. In Phase
I, the city government of Okazaki contracted the responsibility of
facilitating citizen participation in the NPO Rita. In Phase II, the
municipal authorities granted the use of the riverfront area to the
Committee for Otogawa Utilization, which spearheaded activities.
Finally, in Phase III, the local group ONE RIVER has been developing
activities that are not contingent upon the city office.

3 Results

3.1 Descriptions of the goals of the local
activities for each phase

Table 4 presents a list of the descriptions of the stated goals of the
local activities outlined in the reviewed documents (Table 2). The
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distinctive descriptions were identified in the goals of the local
activities for each phase and will be discussed in greater detail below.

In Phase I, the primary objective of local activities was to
increase the number of people using the riverfront. Therefore, the
key term was “fun” This phase aimed to promote the Otogawa
Riverfront Area Improvement Plan to revitalize the decaying city
center. To enhance the vitality and vibrancy of the city center and
utilize the river spaces, it was strongly encouraged that various
people with the potential to use the riverfront, including adults and
children, participate. For example, between January and March
2016, three project workshops entitled “Small but Fun Meetings for
the Otogawa Revolution” were conducted to assemble potential
users of the riverfront area to deliberate on the possibilities for the
riverfront. As a result, the Otoga “Wow!” onderland was successfully
held, with 32 groups participating. In 2017, the number of
participating groups decreased to 24. However, several events
commenced regularly, including the Otogawa Night Market,
Otogawa Stargazing, Fresh Vegetable Morning Market, and Otogawa
River Cleanup.
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Conceptual model for the urban river restoration contribution to climate change adaptation through the cultivation of a sense of ownership.

TABLE 3 Outlines the three phases for the analysis of the evolutionary process of activities.

Duration Policy system of community participation

Phase I 2015 ~ 2017 The city government contracted with the NPO Rita.
Phase IT 2018 ~ 2020 The city government granted the use of the riverfront area to the Committee for Otogawa Utilization.
Phase III 2021 ~ 2024 The local group ONE RIVER has been developing activities that are not contingent upon the city office.

In Phase II, the objective was to find and promote different
ways to enjoy the river. The Committee for Otogawa Utilization
sought to identify and disseminate information regarding novel
and varied methods of enjoying the river through the Otoga
“Wow!” onderland. In addition to utilizing the river for temporary
events such as fireworks displays and cherry blossom viewing, the
committee also promoted the everyday use of the riverfront. In
particular, the committee ensured that the event flyer was
updated monthly, publicizing different ways to enjoy the river
depending on the season. Moreover, the committee published
and distributed a one-year activity report booklet for citizens
entitled “OTONOTO;” highlighting various underutilized aspects
of the Otogawa River (Figure 6). Since 2019, the committee has
initiated several new Committee-led projects, including the “Let
it Camp” riverfront camping initiative and “Kawa-biraki” in the
spring as an opening event, “Kawa-asobi” as a summer event, and
“Kawa-gurashi” as an autumn event. These integrated programs
employed a multifaceted approach to promote diverse
riverine activities.

Frontiers in Water

In Phase III, the goal has been to make people feel connected to
the river and promote living with the river. Figure 7 illustrates the local
activities of ONE RIVER. The activities have undergone a notable
diversification of content, evolving into an organization that is not
constrained by the parameters of the city’s public projects. The
activities included the revision of the “Otogawa Area Vision,”
promoting urban rain gardens for rainwater storage, and using rice
fields in the upper reaches of the Otogawa River. These activities were
not merely intended to utilize the waterfront or disseminate
environmental education but to facilitate the sustainability of the
Otogawa River environment. Initiatives from Phase II, such as local
events and the discovery and promotion of diverse ways of enjoying
the river through educational programs, continued and developed
from the Otogawa riverfront around the city center area to the entire
watershed. The fundamental principle of ONE RIVER is encapsulated
in the phrase “carry into the future” Additionally, the word “future
with the river” was employed in one of the flyers disseminated for the
events, indicating that the group sought to appreciate the river in the
present and coexist with it in the future.
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TABLE 4 Descriptions of the goals or future vision of local activities.

Phase |: increase the number of people using the riverfront

a Give citizens and visitors the feeling that “something interesting is always happening” and increase the number of daily users.
For local regional revitalization, to promote interaction between the upper and lower reaches of the Otogawa River.

c We will be holding a series of events throughout the summer and fall and are looking for adults and children to come up with innovative
ways to use the river. Your actions and ideas will help create an even more beautiful landscape along the Otogawa!

e Otoga “Wow!” onderland is a project to transform the Otogawa into a place full of “Wow! It's fun.” By taking on new challenges with freedom
and responsibility, and utilizing this place, we will transform the Otogawa into an attractive place. Let us spread the “harmony” and “Wow!”
from the Otogawa River to the whole city!

f While exploring the possibilities of various uses of waterfront, which have become distant, we will expand the circle of people.

g We began the challenge of urban river restoration, making it easier to develop private business activities on the river spaces and turning the
waterfront space in the city center into a “stage” for everyday life.

h We decided to hold Otoga “Wow!” onderland again this year because we wanted more people to enjoy it. We've extended the period this time

so that even more people can use the river, from summer to winter.
You can be the star just with a spirit of freedom and responsibility and can realize your dreams in Otoga “Wow!” onderland. We hope it will

become a place where people come to Otogawa and remember it even on ordinary days.

i

Phase Il: find and promote different ways to enjoy the river

Let us play with the river, which shows us a different face in each of the four seasons.

On a nice day, pack a lunch and have a picnic. Play catch with lunch. Go for an early morning run or a twilight walk. How you spend your
time becomes the landscape of Otogawa and a part of your daily life. Bring your family or friends and feel closer to Otogawa. Small changes
will change the scenery. This everyday life is what we want to create.

The next stage of Otoga “Wow!” onderland will be to “enhance the attractiveness of the entire city with the strengths of Otogawa” and go

beyond the previous stage of “just using Otogawa”.

During the hot summer, go to the river and enjoy the cool evenings! There are many attractive programs to enjoy the Otogawa.
Come and find a new way to spend time on the Otogawa River that is a little different from the Cherry Blossom Festival and Fireworks

Display, such as finding a topic for your summer homework or making something special to remember!

m Fall Harvest Festival. A great gathering of local resources that support the lifestyle of the Otogawa River watershed!
We will create opportunities to learn deeply about the Otogawa while experiencing and participating in workshops using locally produced
woods and feeling the blessings of the mountains and forests. You can learn and deepen your understanding while eating, drinking, and
having fun. Please come and find a new way to spend time with the Otogawa River!

n On weekdays, use it for everyday activities such as commuting to work or school, or as a place to work or study as one of the best city center
locations. On vacation, use it for a variety of activities, including sports, local events, or just to relax.

o From a river that you can use every weekend, to a river that you'll want to visit everyday.

P “brand-new routine”

Please come and visit Otogawa while enjoying the changing scenery with the seasons.

In collaboration with the people of Nukata area, located on the upper reaches of the Otogawa River, we will create a day to enjoy, learn about,

and share the local resources of the Otogawa River watershed.

t

Phase Ill: make people feel connected to the river and promote living with the river

Please experience life with a river.

u Places are opening up, and people, things, and ideas are connecting.

v Get to know it better and more deeply! A day to get to know and deepen your understanding of the charms of this place.

w ‘We hope that many people will be able to experience the connection with the river hidden in our daily lives.

X The river opens and connects with the city

y The river will continue to flow.
People have lived by the river for a long time. Sometimes they faced the floods, sometimes they used it for the industry. During this time,
children have fished, floated in boats, and played on the riverbanks. We believe that experience leads to knowledge of the river. The future
with the river will surely begin with play.

z Let us go find some “delicious” Otogawa!

o Please use your rich senses to feel the Otogawa and its connection to you!

B We will never stop living with the river.
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TABLE 4 (Continued)

Phase Ill: make people feel connected to the river and promote living with the river

v You will feel the services of the river (ecosystem) up close, change your perspective and have an emotional experience.
You will find a landscape with a local identity that harmonizes the old and the new.

You will find unique ways to enjoy the Otogawa River and want to go back to play there.

Children will play and everyone will pick up trash. They will want to visit.

Through repeated dialog, everyone will recognize each other, and everyone’s attention will turn to Otogawa.

City and city, forest and city, person and person. A variety of stories connect us all.

3 To convey the value of this place that we have discovered through our activities and that we want to carry into the future, we will give shape

to our thoughts about the future through various actions.

The characters in the left column indicate the referenced document (see Table 1).

OTOGAWA
BHEHD | 8 =5

BERTIVE-5 VK
Monthly Flyers for Otoga “Wow!” onderland

FIGURE 6

Flyers and leaflets for promotion of the Otogawa River's attractions. The documents themselves were provided by ONE RIVER.

BEXFDNLH-F2K 2019 ANNUAL REPORT

The annual report “OTONOTO”

3.2 Descriptions of the characteristics or
problems of the Otogawa River area

Table 5 lists the characteristics or problems of the Otogawa River
area as outlined in the reviewed documents (Table 2). As illustrated in
the following section, the potential services of the Otogawa River were
perceived differently during Phases I and II. However, no related
descriptions were identified in Phase III.

In Phase I, the volunteer members perceived the Otogawa River
area as a place with high potential for use and tourism.
This was consistent with the rationale behind the Otogawa Riverfront
Area Improvement Plan. The findings indicate that both the municipal
government and the local community have acknowledged the potential
of the Otogawa River as a public space that has shaped the landscape
of Okazaki’s city center. Additionally, they have identified an urban
planning issue: the Otogawa River area has not been utilized and has
become a mere view for most citizens. The deregulation of the river’s
usage by the national policy of MLIT has further reinforced
this awareness.

Frontiers in Water

In Phase II, the volunteer members identified the Otogawa River
area as a place where people can enjoy the various ecosystem services.
The findings indicated that the perceptions of the services provided by
the river ecosystem differed from those of other urban parks. The
statement exemplified this, “There are things you can only do here?
Additionally, the descriptions of living things (e.g., “Small fish swim in
groups. Wild birds rest their wings and peck for food” or “It is an area
rich in nature”) and temporal changes in the scenery (e.g., “From fall
to spring, when the water level drops, you can play tag on the vast sandy
beach that appears” or “there is a wide variety of seasonal changes”)
suggested that the distinctive natural dynamics of river ecosystems are
acknowledged as the defining feature of the Otogawa River area,
situated within an urbanized city center.

These perceptions of the Otogawa River area are consistent with
the stated goals of the activities, as revealed in section 3.1. In other
words, these perceptions can be understood as factors that shape
the characteristics of the activities. In Phase I, efforts were made to
increase the number of individuals utilizing the Otogawa River. This
was driven by the awareness of the river’s significant potential for
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utilization. In contrast, Phase II saw the identification and
promotion of diverse avenues for river enjoyment. This was
prompted by the realization that the Otogawa River offered
distinctive enjoyment.

3.3 Changes in the involved participant’s
perception

3.3.1 Recognizing the diversity of river ecosystem
services (phases | to )

As the activities progressed from Phase I to Phase I, the volunteer
members shifted in perception, demonstrating an increased
awareness of the potential for the multiple services of the Otogawa
River area. As shown in 3.2, in Phase I, many descriptions centered
on the concept of “fun” and assumed that the leading service provided
by the river was the use of the riverfront area. However, in Phase II,
there were more descriptions related to living things and temporal
changes in the scenery. The use of the riverfront area was similarly
promoted in both phases. Therefore, the change in the trend of the
descriptions shows the change in the perceptions of the
volunteer members.

In Phase II, conceived as a public space within the city center, the
Otogawa River had become a natural interface supporting various
living and seasonal creatures. Both the Okazaki City government and
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the general public perceived it as a valuable public space. However, the
diverse ecosystem services it provides had yet to be widely recognized.
In light of this, the Committee of Otogawa Utilization developed a
series of initiatives to share its perceptions of the Otogawa River
with citizens.

The project manager of the ONE RIVER yielded two reasons for
recognizing the river’s multifaceted ecosystem services. First, the river
has been utilized consistently throughout the year since 2018, and the
members experienced seasonal fluctuations in water levels. Second,
the members realized that the irrigation weir had been operated for
the upstream migration of the Ayu sweetfish (Plecoglossus
altivelis, 1846).

Table 6 illustrates the number of event days, total duration,
participating groups, programs, and visitors to the Otoga “Wow!”
onderland from 2016 to 2020. The actual duration of Otoga “Wow!”
onderland in 2018 was 304 days, representing a significant increase
from the 48 days observed in 2016 and the 196 days observed in 2017.
As the text “The next stage of Otoga “Wow!” onderland will be to
‘enhance the attractiveness of the entire city with the strengths of

»
>

Otogawa’ and go beyond the previous stage of ‘just using Otogawa.
indicates the transition to the next phase of Otoga “Wow!” onderland
in 2018. This decision was made for two reasons. Firstly, the summer
vacation is typified by elevated temperatures, which present a
challenge for comfortably facilitating outdoor activities. Secondly,
there has been a notable increase in the number of programs that have
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TABLE 5 Descriptions of the potentials or problems of the Otogawa River area.

Phase |: a place with high potential for use and tourism

a The Otogawa Riverfront area is the gateway for tourists from outside the city.
There is a strong need to create a bustling place that will serve as a tourist base.

The area has lost its original vitality and bustle.

c The Otogawa River has become “just a view” for most citizens

f The river has become a far from citizens, and the potential is not being fully utilized. There is a lack of awareness that the scope of utilization will expand

due to the deregulation of the Support Program by MLIT.

g Otogawa is famous for cherry blossoms in the spring and fireworks in the summer, but until now it has only been used for events organized by the local

government and has not been a place that citizens can use freely.

Phase II: a place where we can enjoy the various ecosystem services

i There are things you can only do here. The place with the most open sky. From spring to fall, when the water level rises, you can play in the boats. From

fall to spring, when the water level drops, you can play tag on the vast sandy beach that appears. Small fish swim in groups. Wild birds rest their wings
and peck for food.
Ayu sweetfish migrate between the river and the sea in spring and fall. Large amounts of driftwood are washed into the Otogawa River during high tides.

Where does the water come from and where does it go?

n It is an area rich in nature. It has a rich topography, and the water surface is close. It is a famous place for cherry blossoms, and there is a rich variety of
seasonal changes. The scenery changes according to the time of day.

It is an area rich in nature, but also close to the city center and in an area where many people live.

There are few activities yet, so there is a high potential for future use. It is a public space in the city center with few restrictions, so it is possible to take on
challenging projects. It is also the largest space that can be used in the city center. There are large areas of public space or facilities that can be used

together, allowing coordinated use of outdoor and indoor spaces.

You can see Okazaki Castle. There is a historic stone wall.

The place where nature and the city meet.

place because I get to meet all kinds of adults.

o There’s no park-like grass here, but the underwater creatures and the things I can pick up during river cleanups are the precious things. I also like this

The characters in the left column indicate the referenced document (see Table 1).

TABLE 6 Basic information of Otoga “Wow!” onderland.

Fiscal year Event days Total duration Participants [groups] Programs Visitors [persons]
[days] [days]

2016 27 48 32 34 3,401

2017 54 196 24 41 3,844

2018 64 304 23 39 7,090

2019 91 338 31 60 21,430

2020 151 333 24 42 25,530

expressed interest in holding regular events. In response, two
committee members were assigned to be stationed at RiverBase,
located on the riverfront, from 2019 to 2020. Their role was to
encourage daily use and support players in their activities. The
primary stakeholders demonstrated a growing interest in the
distinctive features of the Otogawa River, including the seasonal
changes in water levels and scenery.

Figure 8 depicts the topographical characteristics of a certain
location on the Otogawa River during the summer and winter seasons.
The water level of the Otogawa River in the vicinity of the city center
displays a seasonal variation, with higher levels observed during the
summer and lower levels during the winter. This is because the
downstream weir is closed during the summer and open in winter.
The weir has been employed for agricultural water intake, situated at
the confluence point with the Yahagi River, approximately 3 km
downstream from the city center. From April to October, when the
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water level is high, various activities on the water surface, including
boating and stand-up paddleboarding (SUP), can be undertaken.
However, when the water level declines, the usability of the surface of
the water is significantly diminished. In this regard, a member of the
NPO Rita initially expressed the hope that the water level would
be maintained at a consistent level throughout the year. However, if
the water intake weir were closed in the autumn season, the migration
of the Ayu sweetfish would also be impeded, resulting in a
deterioration of the ecosystem. From an ecosystem conservation
perspective, it was of the utmost importance that the weir be reopened
following the summer season. Upon learning of this, the project
manager of ONE RIVER began to perceive the river as a natural
habitat for living creatures, distinct from the urban park, which can
be utilized at one’s discretion. The following phrase in a document in
Phase II, “There’s no park-like grass here, but the underwater creatures
and the things I can pick up during river cleanups are the precious
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The water level has been raised from Spring

FIGURE 8
Seasonal water level changes of the Otogawa River by the weir operation.

The weir opens and the water level drops from Autumn

things” (Table 5, 0) suggests that other volunteer members also tended
to start perceiving the river as a natural environment from Phase II.

3.3.2 Recognizing the hidden connections with
the one's own life (phases Il to Ill)

In the transition from Phase II to III, the objective of local
activities has undergone a significant shift. Whereas the focus in Phase
I was on the immediate enjoyment of the river, in Phase III, a broader,
long-term vision of sustainable lives in harmony with the river
emerged. The autonomous status of the organization has also enabled
an expansion in the scope of activities to encompass the entire river
basin, which is no longer constrained by the requirements of
municipal government administration. Consequently, their activities
have been expanded to include harnessing the potential of forests and
rice paddies to ensure the sustainable maintenance of the river
environment within the river basin.

The impetus for the establishment of ONE RIVER and the
continuation of the previous activities that had been conducted until
that point was the recognition of the profound connection between
local communities and the surrounding river ecosystems. In the
interview, the project manager stated, “Our activities led us to develop
an aflinity for the Otogawa River, and subsequently, we recognized the
necessity to gain a more profound comprehension of the local lives
and their identities that the river sustains” This sentiment is
encapsulated in the ONE RIVER principle, “to convey the value of this
place that we have discovered through our activities and that we want
to carry into the future”

As indicated in the interview, the primary motivations for the
ONE RIVER members to engage in local activities can be classified
into two categories. One such motivation is the realization that human
existence is inextricably linked to nature. Eight of the nine core
volunteers described the place meanings of Otogawa as nature.
Moreover, six of them elucidated the relationship between nature and
their lives in many ways. These included the following statements:

» «

“The river connects the whole of Okazaki City,” “I believe it is beneficial
to discover one’s own life through one’s relationship with nature;” and
“You and everyone are also natural” This is consistent with the
observation that “connection” is a recurring theme in the Phase III
text. A representative assertion is “the connection with the river hidden

in our daily lives” The term “hidden” suggests that the volunteer

Frontiers in Water

13

members became aware of previously unperceived connections
because of their activities. Another factor is the attachment to the
original landscape of the Otogawa River, which they have been
familiar with since childhood. This was evidenced by local people in
their 60s, who described the place meanings of Otogawa as symbols
or landscapes. They recalled that during their childhood (in the
1970s), there were no swimming pools at their educational institution,
and engaging in activities within the Otogawa River was a customary
aspect of their daily routine.

The project manager of ONE RIVER indicated that the impetus for
this realization came from the discussions among participants from
various backgrounds. These backgrounds include community
development, as shown by event organizers and vendors using the river
space, and primary industries like forestry, agriculture, and fishing.
Additionally, there are local historical industries such as fireworks, dyeing,
and sightseeing boats. The groups engagement with these diverse
perspectives fostered a comprehensive understanding of the river’s
ecosystem services, facilitating the recognition of the intricate connection
between local industries and the river. One illustrative example was the
interaction with forestry businesses. The Otogawa River basin is a small-
scale area within the Okazaki City boundary, which facilitates an
understanding of the relationship between the state of the forest and the
environment of the Otogawa River. In particular, the project manager of
ONE RIVER gained insight into the connection between urban flooding,
which is expected to worsen due to climate change, and the forest via the
river. The following phrase in a document in Phase ITI, “People have lived
by the river for a long time. Sometimes they faced the floods, sometimes
they used it for the industry” (Table 4, y) suggests that other volunteer
members also tended to start perceiving the connection between the river
and ones own life from the flood perspective from Phase III.

4 Discussion

The study demonstrated that local activities in Okazaki City began
with restoring the urban river and subsequently expanded to
encompass community-based adaptation. The activities of the local
group, ONE RIVER, had multiple objectives. In addition to utilizing
the waterfront and disseminating environmental education, they
aimed to sustainably maintain the river environment across the entire
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watershed. These initiatives included reducing the risk of future
disasters such as flooding and drought. Their entirely bottom-up
approach and consideration of local needs represent the characteristics
of community-engaged adaptation (United Nations Development
Programme, 2015; Ayers and Forsyth, 2009).

The study also suggested that urban river restoration processes
cultivated a sense of ownership over climate change adaptation. This
conclusion is supported by a previous study demonstrating that a sense of
ownership is essential for implementing community-engaged adaptation
actions (Simon et al., 2020). As mentioned earlier in Section 3.3, the ONE
RIVER group members identified the hidden connections between
themselves and the river through rich river experiences and
communication among the various participants. Concurrently, the ONE
RIVER initiatives facilitated the sustainability of the Otogawa River
environment. The phenomenon observed in this case study aligns with
the conceptual framework summarized in Figure 5.

The results of this study demonstrated that a sense of ownership has
been cultivated in stages. In Phase I, the natural appeal of the river was
reaffirmed, and in Phase II, the communities perceived a connection with
the river. These findings are in alignment with previous research on
environmental stewardship. Similarly, Takizawa (2022) examined the
formation of local environmental stewardship in three urban waterfronts
in Japan, delineating five stages: community building, visioning, planning,
system development, and local governance. In this case study, the
formation of a sense of ownership corresponds to the initial “community
building” process, which includes two sub-processes: (1) stakeholders’
understanding of the field is deepened, and (2) relationships between
actors are nurtured, and social capital is strengthened. Each of these
corresponds to Phase I and II. Phase III corresponds to visioning, and the
focus of activities is extended to the future, resulting in community-
engaged adaptation actions.

The phenomenon of recognizing the hidden connections with
one’s life observed in Phase II because of fostering relationships with
a diverse range of stakeholders has also been identified in previous
research on community-engaged adaptation. For example, it has been
demonstrated that social capital positively impacts adaptation actions
(Hagedoorn et al.,, 2019). Furthermore, when participation is effective,
communities have a greater sense of ownership (Kelly et al., 2017).
This study also corroborated the suggestion that encouraging the
involvement of multiple stakeholders and elucidating the relationships
among various stakeholders and the surrounding environment can
effectively enhance the sense of ownership.

In contrast, the significance of recognizing the diversity of river
ecosystem services, identified in Phase I, had yet to be emphasized in
previous research. In the case of Okazaki, the experience of the natural
dynamics, such as seasonal scenery changes and the presence of living
organisms, led the local community to re-appreciate the river as a
natural environment. This re-appreciation constituted the foundation
for the involvement of stakeholders with diverse backgrounds. Prior
research has indicated that accessibility to waterways is a significant
factor in identifying issues related to the ecosystem environment
(Nakamura, 2018). In this instance, the Otogawa Riverfront Area
Improvement Plan, a top-down political decision, vigorously
promoted the use of the river, compelling the local community to
utilize it. This facilitated the discovery of the river’s appeal by the
involved individuals and led to its recognition.

Figure 9 illustrates a conceptual methodology model aimed at
fostering a sense of ownership through community-building processes
in urban river restoration efforts. In this case study, the gradual
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enhancement of group members’ cognitive understanding of the
diversity of river ecosystem services and their hidden connections to
individual lives established the groundwork for a sense of ownership
over climate change adaptation activities. However, this gradual shift
was neither intended nor planned. To ensure the effective integration
of urban river restoration within community-engaged adaptation
strategies, it is essential to consider the following two principles. First,
the primary role of urban river restoration is to revitalize the
connectivity between urban society and rivers in both spatial and social
dimensions (Kondolf and Pinto, 2017), making nature’s dynamic
processes accessible while enhancing participants’ awareness of the
multifaceted nature of riverine ecosystem services, as evidenced in
Phase I. Additionally, flexible approaches to encouraging community
participation in response to shifts in participants’ perceptions are
necessary to maximize the effectiveness of urban river restoration. In
the early stages, increasing the number of participants is critical.
Following that, fostering communication among various stakeholders
is more effective in enhancing person-place bonding. Furthermore,
independence from government oversight is also essential to broaden
activities related to climate change adaptation. Even if the project starts
with
be strengthened throughout the process (Kondolf and Yang, 2008), and

a top-down decision, community involvement can
the experience of river ecosystems is encouraged.

It should be noted that the meaning of the term “community” in
community participation has evolved as the process has advanced. It
has shifted from focusing on the potential users of the riverfront area,
such as group members, to a more inclusive definition encompassing
diverse backgrounds, including the general public. This indicates the
necessity to dynamically redefine community in response to the
stages of participants’ involvement understanding.

To apply the findings of this research to other cases, it is essential
to consider the sociocultural differences of the target case. Specifically,
the political and economic situation of Okazaki City in Japan has
created a unique context characterized by the government-community
relationship. Since 2000, there has been a growing movement for
community involvement in Japan. Okazaki City has emerged as a
leader in community participation in these cities. In 2006, the
establishment of the NPO Rita catalyzed positive change, acting as a
liaison between the government and local communities. This initiative
has led to notable outcomes, particularly in community participation.
This suggests that person-place bonding may have been a critical
factor in fostering a sense of ownership in the case of a favorable
government-community relationship. Many studies on community-
engaged adaptations (Hagedoorn et al., 2019; Johnston et al., 2022)
have focused on the relationship between governments and
communities, indicating that the social aspect is often more
significant, especially in developing countries.

5 Conclusion

The investigation into the expansion process of local activities in
Okazaki City, Japan, revealed that urban river restoration processes
have the potential value of cultivating a sense of ownership and
contributing to climate change adaptation at the local level. The case
study demonstrated that a sense of ownership was developed in
stages. Urban river restoration enhances awareness of the multifaceted
ecosystem services rivers provide, facilitating access to the dynamic
processes of nature. Furthermore, the initiative has facilitated the
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A conceptual methodology model for cultivating a sense of ownership through community-building processes of urban river restorations.
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involvement of participants from various backgrounds, thereby
enabling the recognition of the previously unidentified connection
between rivers and local communities.

Urban river restoration can drive adaptation to climate change. To
improve this role, it is essential to revitalize the connection between
urban society and rivers and also encourage local participation
corresponding to the situation of government-community
relationship. We cannot expect short-term results, as it takes time to
foster community engagement. However, as the limitations of large-
scale infrastructure development become apparent, the importance of
sustained efforts to raise public awareness about climate change
adaptation is undeniable. The findings of this study provide valuable
insights for future community-engaged adaptation strategies
integrated with urban river restoration.

There are four significant limitations to this research. First, the
analysis was conducted only on members of a local citizen group. To
verify the comprehensive contribution to community-engaged climate
change adaptation, interviews with more people or a questionnaire
survey should be conducted to analyze the general public’s sense.
However, there are two challenges: a lack of research resources and the
difficulty of long-term monitoring to capture the gradual changes in
public awareness. The second limitation is that we attempted to show
the awareness changes that occurred in the past by analyzing the text
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of local group publications. Ideally, it would have been better to
demonstrate changes in awareness through long-term surveys. The
third point is that we have not been able to quantitatively and
rigorously evaluate a sense of ownership. In this study, we examined
the consistency of the theoretical framework alongside the observed
phenomena and inferred the cultivation of a sense of ownership. The
final limitation is that we have left future work to follow-up surveys to
verify the effects of climate change adaptation practically recognized.
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